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AUTHORIZATION OF TEST

1. The tests herein reported were authorized by reference (a).
Other pertinent dete are listed &s references (b) to (h}, inclusive. !

Reference: (a) BuEng. ltr. C-NOs-47390 (1-7-W8) of 18 Jen. 1937.
(b) BuEng. Specifications RE 13h 328J.
(c) NRL Report No. R-1328, 8 December 1936.
(d) GE Co. Memorandum of Dec. 31, 1936. f
(e) GE Co. ltr. XRS-41482 of Dec. 17, 1936. 1
(f) INM Schenectady ltr. C—47390(53) of 12 Mar. 1937. !
(g) Re-test data on Model XTAJ-6 Equipment. - t
(h) Contrsct NOs-47390 of 28 February 1936. '

QBJECT OF TEST

2. The object of the tests was to determine the efficacy of the
changes incorporated by the Contractor in the preliminary Model XTAJ-6
equipment in order to correct the defects disclosed by the original tests,
as detailed in reference (c), and to determine whether the modified equipment
complied with the terms of the governing contract.

ABSTRACT OF TEST

3. Tests were conducted to determine the degree of complisance with |

the mechanical and electrical requirements as set forth in references (b) il
and (h), with speciel emphasis on those aspects of operation and construction j!
|

[ |

which had previously feiled to meet the contractural requirements.
e Specifically, tests were conducted to determine the following:
(a) Check of mechanical or physical construction and assembly;
general workmanship, materials used and adequscy of

L
electrical circuits to withstend operation under Naval i
service conditions.

(b) Power output.

(e) Quality of emitted signels.

{

(d) Determination of frequemcy overlap and cycles per division |
of merking of master oscillator tuning control.

(e} Check to determine ease of adjustment and flexibility
of the various circuits.

(£) Check of protective circuits.

(g) vetermination of percentage moduletion, MCW power output
and frequency of audio modulation.

(h) Frequency stebility and &ccurscy under the following
conditionsa:

P,
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(1) Accurscy of reset.
(2) Lost motion, backlash and torque lash.
(3) Operation of Adjust-Tune-Operate control.
(4) Detuning of circuits.
(5) Operation of power output control.
(6) Change of tubes.
(7) Veriztion of supply line voltage.
(8) Varistion in ambient tempersture.
(9) Veriztions in humidity.

I
(10) Locked key operation for two hours, CW & MCH. j
(11) Key locked to intermittently keyed condition. [/
(12) Continuously keyed to intermittently keyed condition.

(13) Vibration.
(14) ®hock.

(i) Determination of keying characteristics.

5¢ In general, tests were conducted at two frequencies within the

range of the equipment, namely, 200 and 600 kilocycles.

conditions warranted, a greater number of points in the frequency range

were investigated.

DECLASSIFIED.
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(a) A number of changes have been made in the re-submitted Model
XTAJ-6 transmitting equipment which have resulted in greatly improved
performence characterlstics. Notably, the equipment lends itself resdily to
straight-forward tuning adjustments and the tendency of the frequency to drift

for long periods of time which marred the performance of the original model
has been eliminated.

CONCLUSIONS

(b) Side shields and tube access door have been perforated permitting
e view of the interior of the transmitter umit. The frequency stability
cheracteristics of the transmitter have been improved to the point where
specification requirements are complied with, with the exception of the
effects of humidity.

(e) Power output is substantielly the same as in the original model
and this output is obtainable without causing tubes to be worked to the
point of edversely affecting filament emission. OStandard 38161 tubes as well
as the newer type of Tantalum anode tubes worked equelly well in the power
amplifier circuit.

(d) As & result of the modifications incorporated into the original
model certain points have arisen which require correction in the re-submitted
model. & number of the defects which were disclosed durlng the original tests
have not been remedied in the re-submitted model, the Bureau of Engineering
and the Contrazctor zgreeing that these changes would be made in the
production models only.

(e) The re-submitted equipment still fails to comply with the general
requirement that safe and satisfactory operation under conditions encountered
in the naval service be assured. This condition results from the fact that
vibration causes tube and screen grid lamp failures. Certzin factors, of
lesser importance also reguire correction. Briefly, these consist of noisy
relay operation, lack of symmetry in connection with certein controls,
unsatisfactory overload protection &nd weakness in meter design. In view
of the above, it must be concluded that the re-submitted XTiJ-6 equipment
regquires further modificetion and correction before it can be considered
suitable for use in the Naval Service.

=2s-
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It is recommended:

(a) That the use of 10 watt lamps as screen grid resistors be
disupproved. (See par. 21.)

(b) That the modified form of interlock switch provided on the
antenna band change switch be approved. (Par. 34;.

(e) That the punel carrying the filsment rheostat, biss field
rheostat, plate field rheostat and tube life meter be re-arranged in the
interest of symmetry. Equidistant spacing of the above mentioned items
items will provide the desired effect. (Par. 35).

(d) That the bias field rheostats, to be furnished in production
models, possess a satisfactory range of adjustment. (Par. 36).

( (e) That the overloed protective circuits be further modified.
Par. 40).

(£) That the tube protective relay (5-second drop out) be considered
satisfactory with respect to the timing adjustment. (Par. 41).

(g)  That the new design of overload reset device be spproved,
(Per. 42).

(h) That the perforation of tube access door and side shields
ba ﬁpwedt (P&r. 43) N

(1) That the P.A. choke coil as auppliad in the re-submitted model
be approved. (Par. 44).

(J) That the operuting characteristics of the XTAJ-6 equipment,
in so far us the factor of tube emission is concerned, be approved. (Par. 45).

(k) That the Model XTAJ-6 equipment, in its present status, be
considered us failing to meet the specification requirement that "safe :
and satlsfactory performance are assured. (Par. 46).

(1) That the mounting pedestal as furnished with the re-submitted
model be zpproved. (Per. 47).

(m) That the design of the equipment be so modified &s to prevent the
failure of any part when the equipment is subjected to severe vibration.
Par. 48).

(n) Ihat the sample type of door latch submitted be approved; that
the elimination of the becking strip from the lower compartment doors be
epproved. (Par. 49).

(o) That the Master Oscillator dial control be approved. (Par. 51).

(p) That the improved design of flexible coupling as supplied on the
éntenna vuriometer control be approved, and that the use of Allen type set

DECLASSIFIED
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screws be approved. (Par. 52j.

(a) That the indicator lamps, using frosted color caps, as furnished
with the re-submitted model, be gpproved. (Par. 56).

(r) That the frequency stability of the equipment with respect to
variations in applied voltages be approved. (Par. 57).

(8) That the frequency stability of the equipment, when subjected
to variations in ambient temperature, be epproved. (Par. 58).

(t) Tnat greater frequency stability be required from the equipment
when subjected to vaeriations in relative humidity. (Par. 59).

(u) ~That the frequency stability of the equipment with respect to
2-hour locked key operztion be approved. (Par. 60).

(v) That the frequency stebility of the equipment with respect to
change from key locked to intermittently keyed condition be approved. (Par.6l).

(w) That the frequency stability of the equipment with respect to
chenge from continuously keyed to intermittently keyed condition, be
approved. (Par. 62).

(x) That approvad of the frequency stebility of the equipment with
respect to inclined operation be withheld pending such time &s the trans-
mitter can be subjected to the necessary tests. (Pur. 63).

(¥) That approvel of the frequency stability of the equipment with
respect to operation when subjected to vibration be withheld pending such
time as the transmitter will function successfully when subjected to
vibration. (P&r. 64)}

(z) That the frequency stability of the equipment, when subjected to
shock, be approved, but that steps be taken to insure that &ll meters
supplied will successfully withstand shock (Par. 65).

(aa) That the modification of the filement circuits, as incorporated
in the re-submitted model, be approved. (Per. 66).

(bb) That the method provided in the re-submitted model to prevent
key open oscillations in the master oscillator circuit be approved. (Per. 67).

(cej That the overlap characteristics of the re-submitted model be
approved. (Psr. 68).

(dd) That the improvements incorporated in the re-submitted model to

facilitate tuning adjustments, indluding the positioning of the iPA and PA

plate ammeters in the high potentisl side of the circuits be approved. (Per.
69 .

(ee) That the modified tuming control marker as submitted by the
contractor be approved. (Par. 70j.

(££) That the dial locking mechanism on the master oscillator control

A Sl -2c-
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be improved to provide more securing locking action with less effect upon
frequency. (Par. 71j.

(gg) That the modified method of securing the shield securing studs
be approved snd that proper precsutions be teken to insure that &ll studs
be of sufficient length to permit removal of lower shield sections without
the necessity of removing the upper shield sections. (Par. 75).

( (hh)6) That an improved type of "Remote-Local" switch be provided.
Par L4 7 L ]

(i1) shat the magnetic interlock on the automatic controller be
approved. (Par, 78).

(i3 That the modified key reley furnished with the re-submitted
model be approved but that the marking of the remote control circuits on
the terminzl pznel of the transmitter unit be modified to conform with
standerd prectise as illustreted &n Navy Drewing RE 4344 216E. (Per. 8l1),

(kk)  That proper steps be taken to insure quiet operation of audio
drop out reley (RL-6) and 5-second drop out relay (RL-3). (Par, 84).

(11) That the Intermediate Amplifier plate current meter be chenged
from O to 300 milliampere range to O to 200 milliampere range. (Par. 85).

(mm) That the terminal board in the botton m;:artﬁent. of the
trensmitter unit be made more accessible. (Per. 86).

(nn) That an improved method of mounting the test key and "Remote-
Local" switch be provided to improve the appearance of these elements.

(Par. 97).

(00) That the re-submitted preliminary Model XTAJ-6 equipment, in its
present form, be considered unsatisfactory for use in the Naval Service
and that formal .acceptance be held in abeyance until the Contractor has
demonstrated thaet e&ll deficient items hawe been corrected in & manmer
meeting the approval of the Bureau of Engineering.

=28~
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MATZRIAL UNDER TEST 4 5 W WU S

6. The meterial under test consisted of one preliminary model XTiaJ-6
transnitting equipment, &s modified by the comtractor, complete with motor
generctor equipment designed to operate from & 440 volt, 3 phase line
supply. The cquipment was manufactured by the Genersl Electric Company,
Schenectady, New lork, under contract NOs-47390. The transmitter is rated
at a nominal output of 500 watts and covers the frequency range of 175 to
600 kilocycles. Ilhe equipment is capable of both CW and MCW emission.

7 The re-submitted model was received at the Naval Research Laboratory
on March 8, 1937,

METHOD OF TEST

8. The equipment, when received, was carefully examined to determine
whether adequate preczutions had been observed in prepering the material
for shipment and whether any demage had been incurred during the process of
transportation.

9. The equipment wus then wired up and pleced into commission.

10. Power output measurements were made using dugmy antennas of the
characteristics outlined in the governing specifications, employing
essentizlly non-inductive resistors and low loss capacitors. Reslstors end
capacitors of ample current cerrying cepacity were used in order to prevent
overheating from influencing the results. A precision type radio frequency
emmeter, connected in the ground side of the dummy antenna, wes used for
measuring the radio frequency current.

11. Frequency chenges and drifts were checked by means of the Model
LK frequency indicator, Serial No. 2, the tpansmlitter being operated et full
power output whenever the governing specifications required this type of
operation.

12. Frequency renge, overlep end kilocycles per division of dial marking
were determined by means of & Model LD-3 Crystal Controlled Celibrator,
Serial No. 2.

13. The transmitting equipment, including motor generator, were placed
within & test chamber and subjected to veriations in embient tempersture
between the 1limits of -1° and plus 50° C. and variations in relative humidity
between the limits of approximately 20% end 95%.

14. The percentage of modulation was determined by means of & Model
0B audio analyzer.

15. i liodel RAA Receiver was employed for determining the quality
of emission.

16. The keying response of the transmitter was investigated by means
of an automatic sender end & cathode ray oscillograph.

17. The ability of the equipment to withstend vibration wes determined

by mounting the entire equipment on a test stand capeble of producing the
necessary vibration. \

Tl L F= e
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18. Shock tests were conducted by subjecting the equipment to blows
from & 20 pound weight suspended in the menner outlined in the governing
specifications.

19. The operation of the equipment was checked with regular 38161
tubes in the amplifier stage, &5 well es with special Tantalum plate tubea.

20. 411 vacuun tubes employed during the tests were first checked to
determine their emission and static characteristics to insure that they
gomplied with Navy Tube Specifications.

DATA RECORDED

21. Complete data were recorded during all tecsts conducted end this
information is appended hereto &s Tables 1 to 29 and Plates 1 to 6, inclusive.

PROBABLE ERRORS IN RESULTS

224 Precautions were teken to minimize errors in the results obtzined
through the use of accurately calibrated instruments and by gechecking
results when conditions warranted. ldentical tests were conducted at different
frequencies in order to determine the reliable &average operation of the
equipment.

23. The visual frequency indicating equipment employed is capable of
measuring beat note frequencies to within one or two cycles.

e Power output determinations are considered accurate to within
plus or minus 5%.

25, A11 external meters employed in the measurements were of the
precision type whose calibrztions were verified previous to use to insure
&CCUracy.

26. The measurement of modulation is considered sccurate to within 5%
at the levels involved. . 'W

RESULTS OF TESTS I

|

27. The “odel XTAJ-6 equipment was received in undamaged condition. ?
Transportation from the plant of the Manufacturer to the Haval Research

Leboratory was effected by means of motor truck express. {

!

_.—

28. The wiring diagrams submitted znd the test cebles provided by the
manufacturer permitted the ready commissioning of the equipment.

29. Since this report covers the re-test of the model XTLJ-6 equipment,
specific comment is not made on each individucl peragraph of specifications
RE 134 328J. In many respects the re-submitted model does not differ from the 1
original model, which was covered in detail in NRL Report No. R-1328. Hence,
comment will be made in connection with the items listed under the summary of
defects contained in paragraph 165 of NRL Report No. H-1328 and under the
list of "Recommendations" set forth on pages 2-b, 2-c, 2-d and 2-e of the .
ebove mentioned report. However, the tests conducted in connection with the f
re-submitted model have revealed certsain sdditional items requiring considerztion

DECLASSIFIED
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end corrective action and these will be discussed in detail with approprizte
references to the particuler paragraph of the governing specifications concerned.
In addition, it was necessary to determine whether the various modificetions
made in the re-submitted model had affected the frequency etability or other
opereting characteristics of the equipment which had been satisfactory previous
to the time these modifications were made. Therefore, all the tests required
under the terms of paragraphs 3-7-1 to 3-7-15, inclusive, of Specifications
RE 134 328J were again conducted in connection with the re-submitted model.

The results of these tests are described in detail in the following paragraphs
of this report.

30. The following paragraphs, Nos. 31 to 83, inclusive, contain a
discussion of the various items listed in paragreph 165 of Report R-1328 and
under the list of "Recommendations" contained in the sbove mentioned report.
The method of correction, the results obtained and compliance or non-complisance
with the governing specifications are indiecated.

31. (Reference: Per. 165 (&) & Par. (a) of page 2-b).
Bureau of Eagineering letter of 18 January 1937, Reference (&), zuthorized
tne continued use of 10 watt lamps &s ecreen grid resistors provided that it
was demonstreted in the re-submitted model thet these lamps operated satis-
factorily under the effects of vibration. The flexible mounting supporting
these lemps has been modified by the menufacturer. During the vibration
tests of the re-submitted model, in the course of which the equipment was
subjected to vibration of varying frequencies and smplitudes for a total
period of approximstely two hours twelve (12) screen grid lamps fuiled. The
majority of lamp failures consisted of filament breakages, slthough it is
possible that a number of the lamps burned out due to vacuum tube failuees.
1t must be concluded, therefore, thet the use of 10 watt lamps &s screen grid
resistors in the re-submitted model XTLJ-6 is unsatisfactory and mmsuiteble
for service requirements.

32, (Reference: Par. 165(b) & Par. (bj of page 2-bj.
Reference (a) suthorizes the use of the original type of voltmeter multiplier
resistors.

33. (Reference? Par. 165(c) & Par. (c) of page 2-b).
No further galling of band chenge switches was noted in the re-submitted model
and reference (e) authorlzed the use of the present type of switéhes provided
that the modifications suggested by the contractor are incorporated into the
Production models,

34 (References Par. 165(d/ and Par. (d) of page 2-b).
A modified form of interlock switch has been provided on the antenns band change
switch which provides some degree of wiping or self-cleaning action. Lt is
believed that this switch will prove satisfactory for service use.

35. (References Par. 165(e) & Par. (e) of page 2-b).
The master oscillator stend-by filament rheostat has been eliminated from the
re-submitted model and the remaining filement rheostat operates &t sufficient
tension to preclude the possibility of accidental movement. With the
elimination of the stand-by filament rheostet, eteps should be taken to
insure that the arrangement of the remeining filement rheostat, bias field
Theostat, plate field rheostat and tube life meter are re-located in the
Production models to provide for a symmetrical and pleaecing errangement of

aBa
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these controls. Equicistant spacing of the above mentioned controls will

provide the desired effect. Plate No. € is & view of the front panel and
illustrates the unsymmetrical appearance of the psnel in question.

36. (References Per. 165(f) and Par. (f) of pege 2-b).
No change h&és been made in the bius field rheostat in the re-submitted model.
Reference (&) authorized the manufecturer to make this chenge in the production
models but did not require the change to be mede in the re-submitted
preliminary model.

37 (Reference: Par. 165(g) and Par. (gj of page 2-bj.
No change hus been made iu the hinge pins since the contractor explazined
that the present hinge pins were of stainless steel but possessed some
megnetic properties.

38, (Reference: Per. 165(i) znd Par. (i) of page 2-b). The use
of the present type of phenolic compounds is considered satisfactory.

39, (Reference: Par. 165(i) and Par. (i) of page 2-bj.
Fuses used in circuits operating at potentials of 440 volts or less are of
the renewable type in the re-submitted model and hence conform with the
requirements of the governing specificetions.

40. (Reference: Per. 165(j) and Par. (j) of page 2-bj.
An additionazl overload reley hes been provided for the protection of the
maester oscillator and intermediate amplifier tubes. The coil of this relsy
is connected in series with the mid-taps of the M.O. &nd 1.P.,A, filament
windings. The reluy muy be adjusted to give adeguate protection to the
H.0. and I.P.A. tubes znd this portion of the overloud protective circuit
is considered satisfuctory. However, the origimd protective relcy (RL-1) is
connected into the circuit in the same manner &s originally, i.e., the coil
of the relay is in series with the negative lead of tne 1500-3000 volt plete
generator. Thus the plate and screen grid current of the I.P.E., P.A.
and sudio oscillator tubes, when the latter tube is in use, flows through
the coil of this reley. Thus, it will be seen that the I.P.A. tube plate
current flows through the coils of both overload relcys. This condition
is unnecessary and prevents. making the most effective adjustment of the
relay provided for the protection of the P.A. Tube. It is recommended that
the P.A. overloed relay (RI-1) be connected into the midtap of the P.A.
filement trensformer secondery and thut the current rating of the coil be
reduced somewhat to permit & more accurtte adjustment of the relay. At
present it is necessary to turn the adjustment to the extreme minimum
position before the relsy will trip when P.A. plate current is in the
region of 500 milliamperes.

4k (Reference: Par. 165(k) end Par. (k) of page 2-b).
The tube protective relay (5 second drop out) is cepeble of accureste adjust-
ment in the re-submitted model znd this phase of its operation is considered
to be satisfactory. (4n unsatisfectory feature of this reley, namely,
Ehe noise produced during keying operations, is discussed in paragreph 84
elow).

42, (Reference: Par. 165(1) and Par. (1) of page 2-b).
Both of the overload relays provided in the re-submitted model are equipped
with satisfactory re-set devices of rugged design. They &re considered
satisfactory for service use. i
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43 (Reference: Per. 165(m) znd Par. (m) of page 2-bj.
The tube access door of the re-submitted model has been provided with
perforations through which the operation of the various tubes msy be
observed. In addition, the side &nd reer shields of the transmitter, as
well ¢5 the top, bave been perforated in & sztisfactory manner.

Ll (Reference: Par. 165(n) and Par. (n) of page 2-b). £ redesigned
choke coil has been ingorporated in the Power smplifier circuit. During
locked key tests of two hours duration &t frequencies of 200, 400 &nd 600
Ke. the maximum temperature rise in the plate choke was 29 degrees C. During
the originel tests of the ATAJ-6 equipment tempereture rises &s high as 86
degrees C. were noted in the plate choke. The present choke coil in the
re-submitted model is considered satisfactory.

45. (Keference: Par. 165(o) and Par. (o) of page 2-cj.
During the tests of the re-submitted model XTAJ-6 equipment no signs of tube
feilure due to loss of emission were noted. The 38161 tubes provided by the
contractor were fitted with Tantelum plates and one of these tubes was
opereted in the Power Amplifier circuit for & total of 59 hours without &ny
noticeable loss in output. It was the intention, al the completion of tests,
to re-check the emission and plate current charscteristice of this tube to
detemmine definitely whether any loss in operating characteristics bhad been
suffered by the tube. Unfortunately, the grid structure of this tube
carried away during the first vibration test, destroying the tube. During
the tests it was noted that the Tantalum znode operated at & high tempersture
ceusing the plate to assume & bright red color. However, this type of
operetion did not appeer to injure the tube. In order to check the operation
of the trensmitter with standard tubes, CWL-38161 tube, Serial No. 27462,
was subjected to locked key tests for a total of 18-l£2 hours. No falling
off in power output was noted during this test. Teable No. 1, zppended hereto,
includes the data collected during this test. Dluring tests to determine
the power output of the kodel XTAJ-6 transmitter, standerd 38161 tubes were
substituted for the Tentelum anode tube. No zpprecisble difference in
operetion or power output could be noted with the exception that the standard
( molybdenum enode) tube opersted at & lower temperzture. It was the originsl
intention to operate & standard 38161 tube in the power emplifier cirpuit
for & period of approximately 30 hours (key locked). However, due to the
vibrational difficulties encountered orders were issued to abandon &ll further
tests and the locked key test was terminated after 18-1/2 hours time.
Emission checks conducted previous to end after the 18-1/2 hour locked key
test showed thet tube CWL-38161, Seriel No. 27462, had suffered no loss in
emission. It is concluded therefore, that the Model XTAJ-6 equipment, based
upon the operation noted during the rather restricted tests herein reported
upon, has been improved to the point where locked key operztion has no
deleterious effects upon the characteristics of the vecuum tubes employed.

46. (keference: Par. 165(p) und Par. (p) of pege 2-cj.
The Model XTAJ-6 equipment feils to comply with the requirement thet safe
end sutisfactory operation be assured since 38161, and 38160 tubes, &s well
&8 scrcen grid resistor lamps, falled repeatedly under the influence of
vibration. This matter is discussed in detail in parsgraph No. 48 below.

47, (Reference: Pur. 165(q) and Par. (q) of page 2-c).
The re-cubmitted XTid-6 is provided with a solid mounting pedestal of
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adequute strength and satisfactory dimensions, consisting of four inch
steel chennels, sultably braced. Three zngle plates or washers for 1/2"
mounting bolts ere welded on euvn channel.

48, Reference: Par. 165(r) and Per. (r) of psge 2-cj).

{(a) Vibretion tests were conducted to determine whether the re-sub-
mitted model complied with the requirements of peragrephs 2-20 und 3-7-14
of Specifications RE 134 328J. The entire equipuent was securely bolted
to the test stand illustreted in Plates 22, 23 and 24 of reference (cj,
and subjected to vibration of varying degrees of frequency &nd amplitude.

(b) The first test was conducted &t & frequency of 200 Ke. &fter
the test had proceeded for &pproximately 10 minutes the plate overload relay
opercted and shut the equipment down. Investigatlon revesled that the entire
grid structure of the Power 4mplifier tube (Serizl No. 16153} had carried
eway. This tube was replaced by Serisl No. 16149 and the test agein
attempted. Both of the foregoing tubes are of the Tantslum anode type.
After approximately 15 minutes vibration, during which period the plate
overload relays operated spesmodicelly, the P.A. emplifier tube failed.
In this instunce the failure was caused by the filament striking the center
support &nd &t times & short circuit would occur between the filement &nd
grid.

(¢) During the period of time which czused the failure of the 2nd
38161 tube (Ser. 16149), the 38160 tube in the IPA circuit failed after
approximately 20 minutes of vibration, due to the screen grid and plate
structures short circuiting. The vibration actually caused the plete
structure to move sufficiently umtil it came in contact with the screen grid
element. A second 38160 tube was substituted in the IPA circuit. After
approximately 45 minutes of vibration thi:s tube alsc failed, for the same
reason. Jduring this period & number of screen grid resistor lemps &lso
feiled due to filament brezkege.

(a) Tests were then halted in order to permit representatives of the
contractor to examine the equipment and attempt modifications in the tube
credle mounting in order to eliminate the difficulties encountered. "Lord"
mountings of various types were tried and limiting washers were applied to
the mountings. The action of the tube cradle was modifled to some extent,
elthough & number of screen grid lemps failed during this process. The
contrector had supplied four additional 38161 tubes, two of the Tantalum
plate type and two of the cerbon plate type. A Tantalum tube was inserted
in the P.A. circuit and esttempts were made to conduct the standard vibration
test called for under par. 3-7-14. After 20 minutes of vibration the P.A.
tube jumped out of the upper (filament end) socket snd three screen grid
lamps burned out or were broken by vibration. The tube was replaced in the
socket and new screen grid lemps instelled. After 3O minutes of vibration
the tube zgein left its upper socket and one screen grid lemp foiled., £
retainer was then secured to the upper P.A. socket to prevent the tube from
leaving the clips and the defective screen grid lamp: was replsaced.

(e) On the next attempt the equipment withstood vibration for a
period of thirty minutes without any definite tube or screen grid lemp:
failuree and the permenent set in frequency did not exceed the specificetion
I'&qtfl.r ements.
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(£) The following morning, April 2nd, 1937, sttempts were made to
conduect & vibration test at 600 kilocycles. bBefore vibration was applied
to the equipment it was discovered that znother screen grid leamp had
feiled, The lamp wes replaced znd the test sterted. Almost immediately
the picte of the 38160 tube in the sudio oscillator circuit cerried away from
ite supports. vsince no more spare 38160 tubes were aveileble, the zudio
oscilleator tube was removed from the transmitter. It wae found, however,
that & number of screen grid lempc had agein failed end the plete overload

releys opened almost instantly upon applying vibration. During this test,
on fpril 2nd, & carbon &node tube, ber. 16150, wus used in the power
emplifier stege.

(g) At this point orders were received to discontinue all tests.
Up to this time the set had been subjected to & totel of epproximately two
hours of vibretion, slthough it was possible to complete only one thirty
minute test. Frilures to date consisted of the following:

3 - 38160 tubes
2 - 3816l tubes
12 - Sereen urid Lamps

4 - Ground strips from tube cradle to frame broken off.

In addition, it is likely that the internel structures of the remaining 38160
tubes have been affected. As & result of the above tests it must be concluded
that the re-submitted Model XTAJ-6 equipment fails to meet the reguirements
of the governing specificstions with respect to vibrztion.

49. (Reference: Par. 165(s8) and Par. (s8) of page 2-cj.

The re-submitted model is still fitted with the same door latches furniched
with the original model. However, the manufacturer has submitted, under
separate cover, & sample door fitted with &an improved type of door latch.
This sample latch is rugged in design, is of good appecrance, locks the door
securely in place and such weer &s mey be expected to teke place during the
life of the equipment will automatically be compensated for by & spring
tension arrengement. The latch is limited in its motion to an angle of 90
degrees and &n arrow prominently marked on the knob indicates the position
of the latch. The knob is of rectanguler shape, effording & good grip. In
general, the latch is of excellent design and construction and should prove
to be entirely satisfactory under service conditions. '

50, (Reference: ¥ar. 165(t) and Par. (t) of page 2-c).

Heference (&) authorizes the use of the main nemeplete as originally
submitted.

51 (Reference: Per. 165(u) end Par. (u} of page 2-c).
The mester oscilletor diel on the re-submitted model has been adjusted so
that the main and vernier markings line up suitably and the "spring” or
"jump" effect previously noted when operating thie disl bhas been eliminated.

These charscteristics of the master oscillator dilel &re now considered es
setisfactory.

52 (References Per. 165(v) and Par. (v) on page 2-c).
A sample design of en improved flexible coupling wus supplied with the
re-subtmitted model in connection with the antemn& variometer control. The
shaft coller is fastened to & flexible strip by peening collar eshoulder over
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strip through fletted hole in the strip. This coupling operated satisfactorily
during the course of the tests reported herein. Two wrenches for the "fllen™
type set screws used in the equipment huve been provided. The wrenches are

clipped to the frame of the transmitter in accessible pleces in & wmanner
proof aguinst vibration.

53, (Reference: Par. 165(w) and Par. (w) on page 2-c).

The verious tube sockets in the re-submitted model huve been marked to indicate
the type of tube to be used in each socket.

5L (References Par. 165(x) and Par. {x) on page 2-cj.
No change has been made in the 1lifting devices to permit ready replacement of
the rubber washers used to prevent rattling. The Contractor stetes that
provision for ready replacement will be m&de in the production models.

55, (Reference: Per. 165(y) and Par. (y) on page 2-c).
No change has been made in the re-~subtmitted model with respect to the'finish
of the shield securing screws. The contractor states that the shield securing

gcrews used on the production models will be furnished with & dull finish to
comply with the governing specifications.

56. (Reference: Par. 165(z) and Par. (z) on page 2-c).
The neon type indicator lamps have been eliminated from the re-submitted
model and in their place the menufacturer has substituted indicator lamps of
the style used in the Model TAG-4 equipments., These lemps give satisfactory
indications. The frosted type of color cap is to be preferred since 1t gives
& more prominent indication, particularly when viewed from the side. "Power"

on is indicated by & red signal, "Bies" is indicated by & green signel and
"Plete" voltage is indicated by & red signsl.

57, (Reference: Par. 165(aa) and fer. (sa) on page 2-c).
Variestion of supply line voltage or vuariation of voltages applied to trans-
mitter unit, Table No. 14 eppended hereto illustrates the results of tests
conducted at 200 and 600 kilocycles wherein the vearious voltagees aupplied to the
transmitter unit were varied independently and in unison from & velue of 5%
below normel to & value of 5% sbove normel. The frequency varistions noted
are less than those permitted by the governing specifications. Comparison
with Teble No. 17 of reference (c) reveals that the characteristics of the
re-submitted model, in this respect, are superior to those of the original
model. Table #o. 15 appended hereto covers the results obtained during en
additional test wherein the line supply voltege was veried between the
limits of minus 5% to plus 5% in & time of one miniute and additionelly in &
time of five minutes. Only negligible frequency changes resulted from such
veristions in supply voltage. It is concluded, therefore, that the re-submitted

model XTiJ-6 complies with the provisions of paragrephs 3-7-7 and 6-3 of
the governing specifications.

58. (Reference: Par. 165(bb) end Per. (&&2) on page 2-c).
Veristions in ambient temperature, Tables No. 16 and 17 end Pletes No. 1 and
2, appended hereto, cover tests conducted to determine the effect of veriestions
in smbient temperature between the limits of plus 51 degrees and minus 1 degree
Centigrade. Luring these tests the reletive humidity wos meinteined at a low
velue., Temperature changes were made in steps of 10 degrees. It will be noted
that in €1l instences the frequency changes per degree chunge in ambient
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temperéture are less then that permitted by the governing specificetions.
Compurison with tebles No. 19, 20, z1 and 22 of Reference (c) reveals thet
the operztion of the re-submitted model hes been greutly improved over thet
of the originel model.

59, (References Per. 165(cc) and Par. (ga) on pege 2-c).
Verictions in humidity. Tebles No. 18 znd 19 and Plates No. 3 and 4 sppended
hereto, cover tests conducted to determine the effect of verietions in
humidity. During these tests the ambicnt temperature wets held constent &t
41 degrees Centigrede. 1t will be noted that at 200 Kc end 600 Kc the frequency
chenges noted were 0.066%, whereas the specifications permit a meximum frequency
; cheange of only 0.05%. At 200 Kc the decrease in power output during the test
was 15.4% end et 600 Ke. 3.0%; specifications limit power output changes to
5%. This decrezse in power output is muinly due to the felling off of the
motor generator voltages rather than the effect of humidity upon the transmitter
wit. Compsrison with Tables No. 23 and 24 of reference (c; chows thet the
re-submitted model ic less &ffected by humidity than wes the originel model.
However, the re-submitted model feils to comply with the requirements of
peregraph 3-7-9 of the governing specificatione. Attention ie invited to the
fact that the range of humidity wes somewh&t greater then that specified in the
governing specifications. A low veluve of 10% was reached during the tests,
while the specifications cell for & low vzlue of 30%. Thus the tests conduczted
may be concidered of & somewhat more strenuous nuture than definitely celled for
by the governing specifications. The verticel dashed lines on plates No. 3 and
4 gre so drawn as to embrace the frequency chénges occurring between the limite
of 30% relative humidity and the top velue of 93%. Re-estimating the freguency
changes encountered on this basis supplies the following information:

Plate 3.
Varistion of freguency with humidity between
30% end 93%.
Meximum frequency variation; 200.585 to 200.463 Ke
Chenge in cycles - 122
Change in percent - 0.061%

Plﬁte 4 »
Varietion of frequency with humidity between
30% and 93%.
Maximum variation iIn frequency; 600.712 to 600.382 Kc
Change in cycles - 330
Change in percent - 0.055

Thus it will be seen that sltho the frequency change computed on this casis is
somewhet less than that shown in Tebles No. 18 and 19, the varictions are still
in excess of the specification requirements by a sm&ll margin.

60. (Reference: Per. 165(dd) and Par. (a&z) on psge 2-cj.
Tebles ho. 20, 21 and 22 cover two hour locked key tests conducted at 200, 400
and 600 Ke respectively. MCW transmission was employed during the test &t
400 Ke. It will be noted that in &1l cases the specification requirements are
complied with &nd that the results obtained are far superior to those obtained
with the original model. uo overheating of parts wus noted that the undesirable
drift which marred the operation of the original model is practically
eliminated in the resubmitted model.
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é1. (Reference: Par. 165(ees end Pur. (ce/ on pege 2-c).
[able No. Z3 covers tests conducted to determine the frequency chenges
resulting from change from key locked to intermittently keyed condition.
lests were conducted at 200 und 600 Kc. The results of these tests indicate
tbat the operation of the re-submitted model is greatly improved in this
respect and complies with the specification reguirements.

62. (Reference:. Per. 165(ff, end Par. (az) on page 2-€j.
lable No. 24 covers teste conducted to determine the frequency changes
resulting from change from continuously keyed to intermittently keyed
condition. Tests were conducted at 200 and 600 kc. The requirements of
the governing specifications have been complied with &nd the re-submitted
nodel shows & decided improvement over the original model in this respect.

63. {Reference: Per. 165(gg) end Par. (&z) on page 2-¢j.
Ibe effect of roll and pitch upon the re-submitted model was not determined
iue to the faect that orders were issued to discontinue gll tests on account
of the difficulties encountered during the vibrztion tests.

64, (References Par, 165(hh) and Per. (c&) on pege 2-c¢).
Table Mo, 25 end Plate No, 5 cover the resulte of @ vibration test conducted
st & frequency of 200 Ke. 4s expleined in paragreph 48 sbove, tube feilures
and the feilure of screen grid lamps prevented the completlon of tests. The
seximum set in frequency noted at 200 Kc wes 3 cycles or 0,0015%, wherees
specifications permit & velue of 0.005%, Reference to plate No. 5 reveals
that at certain frequencies of vibretion, notably 1500 RjP.M. or 25 cycles,
the output fregquency of the transmitter wavered over limits of espproximetely
40 cycles. Vibration frequencies of 900 R.P.K. znd 1100 R,P.M. elso affected
the operation &nd most of the fallures ocourred while the frequeacy of
vibration was either 15, 18 or 25 cycles, especizlly the latter.

65. (Reference: Par, 165(ii) &nd Par. (aa) on page 2-c).
Teble No. 26 covere the results of tests conducted &t 200 and 600 Kc during
which the transmitter was subjected to shocks in uccordance with the procedure
outlined in paragreph 3-7-15 of specificztions RE 134 328J. The changes in
frequency noted fell within the limits prescribed by the governing specifi-
cations. When the equipment was subjected to the first shock, however, the
entenne smmeter suffered & casuelty. The meter parts sre secured In the
bekelite case by means of three screws spaced around the berrel-like portion
of the case. The bekelite at these three points carried awey permitting
the meter works to drop into the trensmitter. It is believed thut 6his
method of securing the meter in the case constltutes & weskness which should
be remedied. Investigation reveazled that meters constructed by other
manufacturers have & greater factor of safety in thls respect. The following
table lists meters of various makes and indicates the width of materisl between
the screw hole and the reay edge of the cese.

Thickness of materisl between

Mespufecturer screw hole and edge of case.
Generel Electric “ompeny 0.085"
Wieston Ilnstrument Co. 0.1875"
Westinghouse Elee. &-lifgv—Oe: — 0.1875"
Roller Smith Co, 0.125"
18-
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6b. (Refereace: Par. 165(jj) and Par. (bb) on pege 2-d).
The filsment circuits of the re-submitted model have been modified. The
filarent stesnd-by rheostat has been eliminated and in its place & fixed
resistor of the proper velue has been substituted. With &« line voltage
of 445 volts, the potentizl spplied to the k.0, filement in the stend-by
position wes messured &s 9.9 volts with a precicion type meter. The volt-
meter which wes connected across the primery of the filement transformer in
the original model has been eliminated and filament voltage adjustments are
now governed by reference to a voltmeter connected across the secondary
terminels of the filament transformer which supplies hesting current for the
power amplifier tube. it is believed that this modified arrangement is more
satisfectory than the method employed in the originsl model. A check of the
potentials applied to the verious tubes with the filsment voltmeter adjusted
to 11 volis was made with the following results:

Filoment voltmeter set at 11 volts
P.A. Ef - 1C.85 volts

I.P.A., Ef - 9.95 volts

K.U. Ef - 9085 VDltS

Audio Osc. Ef - 9.90 volts

67. (Reference: Par. 165(kk) and Par. (ccj on page 2-d).
The circuit arrangement of the re-submitted model has been so modified as to
prevent oscillation of the master oscillator under key open conditions when
the "Adjustment-Tune-Operste" switch is in the "Adjust" position. The modified
arrangesent is satisfactory znd complies with the specification requirements.

68. {References Par. 165{11) and Par. (ddj on pege 2-d;.
The re-submitted model has been so modified that adequate overlap in &ll
circuits of the transmitter is provided. This is illustrated in Tuble No.27
atteched hereto. The percentege overlap varies between the limits of 3.1%
and 6.0%. The overlap was calculated in accordance with the latest definition
of the burecu of Engineering s given in parsgraph 103 of reference (cj.

69. (References Par. 165(mm) and Par. (ee) on puge 2-d).
The re-submitted model hus been so modificd thut tuning udjustments may be made
with ease and grsater facility than was the gmpsrwithothetoriginal model. The
I.P.A, and P.A. plate current meters are not connected in the high voltage
side of the circuit and & well defined plate current dip is obtained at
resonance. Ihe almost constant drift which merred the performunce of the
original model has been practically eliminated in the re-submitted model.
Undoubtedly the improved operation of the equipment when in the process of
being tuned is pertly attributelle to improved choke coil and circult design.
The adjustment of the transmitter is now considered to be satisfactory.

70. (Reference: Par. 165(nn) and Par. (ff) oo puge 2-d).
The letters designating the tuning controls héve not been lncressed in size
on the re-submitted model. However, the contractor has submitted, under
seperste cover, a tuning control merker upon which the engraving iz more
conspicuous and of larger size. +his nodified type of tuning control warier is
satlsfactory.

71. \Reference: far. 165(oo0) and Par. (gg) of prge 2-d).
apperently no chunge hus been made in tlje master oscillator diul lock on the
re-cubmnitted model. The friction caused by eapplicaztion of the lock is
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insufficient znd tue dicl mey be rotated wishout zay éppereat resistance.

Tne effect upon frequency of tne disl lock is illustrated in Teble No. 29
tppended pereto. This table uleco illustrates the effect of the various

dirl locks operating on the other controls. It is believed thes the variction
in frequency ceused by the cpplication of the mect.r oseiilator diul lock

can be minimized by & slight re~design of this lock. 4t precent the loek

tends to rotate the control slightly. The pressure should be &pplied per-
pendiculer to the diazl &and wny tendency to rotute the dial should be eliminated.

72, (Reference: Par. 165\pp) and Par.(hh) on page 2-d).
Hio coange hes been made in the design of the zdjustable positioning devices
in the re-submitted model. Ihe contractor states thut & redesigned positioning
devize will be provided on the production nodels.

73. {(Reference: Pur. 165(gq) @ad Per. (ii) on vege 2-d).
A1l wiring in the re-submitted model was gecurely anchered and no trouble was
encount-red from broken comnéctioas, other than the fallure of the Zrounding
strips on the flexible tube cradle. '

Fhs (Heference: Par. 165(rrj end Par. (jj} on pege 2-dj.
A% eutuorized by refereace (&), trensformer markings wiil be cpplied to the
units furaisned in the production equipment.

T5s (feference: Par. (165{ss) und Par. (kk) on puge 2-d).

she contructor hes sutmitted samples of two improved methods of enchoring

the shield securing ctuds. One method is for use in locztions where the studs
ars secursd into the zngle frame members while the other method is to be
eapioyed for securiag the shields in locations where gusset plates exist. The
propoced methiods are setisfactory. In this comnnestion attention iz invited to
the fuet that in the production equipmeat cere should be excrcised to provide
securing studs of udequate length to permit the removal of the bothom section
of shielulng without the necessity of removiag the top section of cshielding.

76. (References ¥ar. 165(tts, and Par. (11) on psge 2-4d).
fhe resubmitted model has been equipped with & moaified <-position loccl-
remote switen in pluce of the 3-pocition switca furnished with the original
icodel. In the opinion of the Lsboratory the modified locel-remote switch is
still unsatisfectory. JIhe switch is of the lever operated wanti-capueity type
end ¢ light aceidental touch may cause it to be thrown from the "Local! to
tue "Remove" position. +4his occurred unwitthgly several times during the
course of the tects, preventing the sterting of the equipment. Under service
conditioas, with changing persounel, the insecure operaztion of this switch
would undoubtedly be & source of wnnoytnce if not mctusl trouble. Hence, it
i5 recommended that & more posltive type of switch be provided in the
produetion models.

, Tis \leferences Purs. 165(uuj, (vvj), (wwj, (xx) end Pers. (mm), (mnj,
(00), (pp; on peges 2-d end 2-e. FRoference (&) wuthorized the menufecturer

to meke tlie necessury chungec covered by the sbove refeorences but these chonges
wore not requlred in the re-sutmitted modsl.

78, (References ¥ar. 165(yy) und Pur. (qq) on puge 2-e),
“uring tue course ol the tosts hBerein reported tue megaetic interlock with
wilon tae sutometle controller is supplied functloned susce:rfully whemever
the line voltuge wug romovea.
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79, (References Per. 165(zz) and Pur. (rr) on page 2-e).
No chenges were made in the motor generator equipment accompenying the
re-submitted model. It is underctood thut these changes will be accomplished
in the production equipments.

£0. (References (Pur. 165(zeu) and Par. (s&) on page 2-e).
The instruction books accompanying the re-cubmitted model were copies of the
instructions accompenying the originel model, with the exception of the wiring
disgroms. OSince the written text of the instruction books does not teke
cognizance of the various chenges mede in the re-submitted model they would
not be satisfactory for use in connection with production models. The
schematic diogram has been revised and is an improvement of the original
diegram subtmitted.

8l. (Reference: Par, 165(bbb) end Pe#. (tt) on pege 2-e).
A new design of keying relay has been incorporated in the re-submitted model.
The keying circuit is now required to break only approximately 125 M.A., d.c.,
where formerly the key was required to break approximstely 500 M.A, No
trouble was exXperienced whea employing &an automatic sender and the keying
relecy operated satisfactorily and consistently over the renge of 20 to 100
words per minute. »eying action was examined by means of & specially con-
structed circuit employing o cathiode rey oscillograph. While the ection of
the keying and other remote control circuits is satisfuctory, it i1s recommended
thet tne manufecturer adhere to the standurd method of marking the remote
control terminals on the tramgmitter, &s designated in BuBag Drawing RE 4344
216E. ln order to zccomplish this, the numericel markings should be changed
&s indicated below:

Present Desired
Decignation Designation
: 4 4
2 3
3 1
4 2

The following table liststhe value of currents flowing in the various remote
control circuits; the numerals enclosed in perentheses indicate the "standard"
merking of the circuits, while the numersls not enclosed refer to the present
merking in the re-submitted model XTaJ-6.

2 (4) - 87 H.A., EaCa

2 (3) = 277 HOAG, G.Co

3 (1) - 27 IcA-, 8sCoy and 123 qul’ d.c.
4 {2) - 123 H.A., d.Ce

82, (Reference: Per. (uu) on page 2-e). Reference (&) indicated that
geng operation of the range sq;tches was not: desired.

g3, Certain characteristics of the transmitting equipment have been
affected by the modifications incorporated in the re-submitted model. Such
ltems @ws require correction are discussed in the following paragrephs, Nos.
84, 85 and 86, The parenthetical notations refer to the paragruphs of the
governing epecifications RE 13A 328J which cover the subjects in question.
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84. (Pur. 2-11j. luring keying operutions it wee noted thut tac audio
time 1init reley (RL-6) end the five second drop out reley (RL-3) were
extreiely nolsy due to the intermitteat action of the plumgers and bellows.
it is believed thet tne noise thus engendered is sufficieat to interfere with
the signalling systems in the rcdio rooms on board saip, such us buzzers,
sounders or interphones. The effect of relay RL-6 could be eliminated, while
the truncmitter i: wdjusted for CW opcretion, by connezting the coil circuit
of this relay through & pole on the CW-lCW switch. Iln order to obtuin qulet
operation of the five second drop out relay it appeurs that some modification
of design or the epplication of buffers will be required. in this connection
attentlon is Invited to peregrapn 5-25 of the governdng specificetions, which
reads &8 follows: TAll contactors, particularly those operzted on 4.C., shell
be designed to operatedtaroughout the cervice life with minimum production
of noise due to chatter, hum or any other form of interference to reception
of wezk redio slgnals on Bavy receiving equipment located within six fset of
the trunsmitter. Attention is invited to the fect that & noise level which
is not objectioncble in « power plant or shop is cecidedly objectionuble where
radio reception must be effected nearby”.

85, (Per. 3-25). Vue to the fact that the I.P.A. plzte current meter
is now connected in the high potential side of the circuit, the current passing
through this meter is considerably less than was the case in the original
model. The scale of the present meter is 0 to 300 W.2.,, while the maximum
current noted during full power operution was &pproximately 75 .k, It is
recommended, therefore, that = 0 to 200 M.A. metor be substituted for the O
to 300 M.i. range. This change will have the additiontl udventsege of reducing
the aumber of types of meters used, since the present M.0. and Audio
Oscilletor plate current meters zre of the O to 200 M.4i. range.

86, ™ {Par. =39=3). Due to the addition of the K.0. - I.P.4. plzte
overload relay in the re-submitted model, the left hand portion of the
terminal board is inaccessible from the front of the trunsmitter. This
conGition cen be remedied by a reerrangement of the terminul connecting strips.
It is re@ommended therefore that the contractor be required to improve the
accessibility of the terminel board.

&7. As mentioned in paragraph 29 ubove, it wus necessury to determine
whether the verious modifications made in the re-submitted model hed effected the
frequency stability or opereting characteristics of the equipment which bud been
satlsfactory previous to the time these modifications were mzde. Tests of
this nature ere discussed in persgrephs 88 to 96 below.

88. (Pur. 2-16). &8 outlined in Tuble No. 2 eppended hereto, tests
were conducted to determine the effect of short circuiting &nd open circuiting
the catennu. No dumuge was Incurred trom these tests end in cll instonces ¢
decided reduction in plete current in the power ampllficr tube wee noted when
the entenna wes misadjusted. The re-submitted model complies with the
specification requiremants of paragraph 2-15.

89. (Pers. 3-2-1 & 3-2-2). The power output of the resubmitted model
determined with the resulte outlined in Tebles #o. 3, 4, 5 and é. It will be
noted thet, in general, the power output ie slightly less than that obtuined
with the original model. However, the spucificutlon requirements &re complied
with if & plus or mlnus 5% tolerunce is spplied to the ncourasy of these
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meusurements, It will furtner be noted that in comc instances the percentage
of moduletion when the trensmitter wes udjusted for MCW operction is somewhet
less then the specificction requirements. 1t was noted that small veristions
in power emplifier tuning had = decided effect upon the percenteze of
modulation. In generzl, it was possible to obtuin values of modulation renging
between 90% and 100% by readjustment of the P.4A. Tuning control with some small
decrezse in the power output.

90. (Per, 3-7-1). The accurazcy of reset of the resubmiited model
complies with the requirements of the governing specificgtlions end is epprox-
imately the seme &5 that obtained with the originel medel, &s is illustrated
in Table *o0. 7.

Gl. (Per. 3-7-2). The beack-lash charccteristics of the re-submitted
nodel are superior to those of the originel model. Reference to Teble No. 8
reveals that the percent backlash is decidedly lecs than that reguired by the
goverring specifications.

92. (Per. 3-7-3). The effect upon frequency of the operation of the
"Adjust-Tune-Operate” control is illustrated in Table No. 9. It will be noted
that particularly at the high frequency end of the range somewhat greater
variutions in frequency are encountered then wes the case with the orizinel
model. &t 600 Kc the variation is slightly in excess of the speciﬁcnt.ion
requirerents, however, this excess is of such minor proportions that it is
recommended that the re-submitted model be approved in this respect.

93, (Par. 3-7-4). Table Ng. 10 illustrutes the results of tests
conducted &t 200 end 600 Ko to determine the degree of frequency shift
repulting from detuning circuits subsequent’/to the frequency estebllzhing
circuit. The largest shifts noted are essentially in egreement with the
specification requirements.

9 (Par. 3-7-5). Teble #o. 1l outlines the results of tests conducted
at 200 and 600 ke for the purpose of determindng the frequency saift incident
ts the operation of the power output control, i.¢., the plste motor generator
fleld rheostet. The results obtained comply with the requirements of the
specifications and &re in very close sgreement with tae results obtiined with
the original model.

95, (Par., 3-7-6). Tubles wo. 12 and 13 cover tests conducted &t 200
gnd 600 Ke respectively to determine the effect of changing vacuum tubes in
the master oscillator, intermedicte amplifier end power amplifier clircults.
Compurison witk the recults obtelned with the original model shows that the
performence of the re~-submitted model hes been improved in this recpect end
the equipment complies with the requiremente of the governing specificutions.

95, (Per. 3-15). 7Tae variction of resonsat frequency per division
of dicl murking of thc master oscillator dial is illustrsted in Tuble No. Z8.
The percentage per division of murking complles withithe requirements ol the
governlag specificetions.

97 The locul test key tnd the "Remote-Local" switch on the re-
sutmltted model &re secured to the panel by mewns of smell pluates upplied over
the front panel. This type of construction presents an unplsetsing und un-
{inisned uppearance und steps should be teken to insure lmprovement of thcose
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characteristies in the production models.

98.

de teil.
(a)

(b)

(@)

(d)

(ej
(£)
(g)

(b)

(1)

(3

(k)

-

(m)

A sumnary of the defects noted and such items es fail to comply
with the requirements of the governing epecificationc, together with such
edditionucl umendments as appesr necessary to provide suitable operztion for
Havel use, ere listed below. The numeruls euclosed in parentheses refer to
to the paragrepn of this report under which these items are dlscussed in

(31)

(35)

& totel of 12 screen grid luzmps feiled during the course
of vibration tests.

The panel carryiug filement rheoctat, blas field
rheostat, plate field rheostut &nd tube life ueter

does not present & symmetrical sppesrance, now that the

(40)

(£6)

(48)

(59)

(65)
(71)

(75

(76)

(1)

(84)

(85)

stand-by filement rheostat has been eliminuted.

Ihe modified overloed protective system should be
improved by connecting the P.A. overload reley coil

in the mid-tap of the P.,A. filament transformer secondery;
the coil of this relay should be changed to permit
edjustment at lower values of current.

Safe und satisfactory operation of the equipment is not
assured, the grettest defect being the adverse influence
of vibration.

Vibration causes vacuum tube and screen grid lemp
failures.

Varictions in humidity cause & greater frequency change
then permitted by specifications.

kntenne ecmmeter carried awey during shock tect.

The locking device on the Mester Os#dllator dial is
not sufficiently positive in action and tends to affect
the frequency.

Proper precautions should be teken to insure thot the
shield securing studs are of sufficient length to permit
removel of the bottom sections of shielding without

the necessity of removing the top sections of the
shields.,

The "Remote-local™ switch provided on the re-submitted
model is unsatisfactory.

The remote control clircult designations fall to comply
with standard prafStise.

hudio drop-out reley (RL-6) &nd 5-second drop-out
relay (RL-3) too noisy during keying operations.

iPA plate current meter, range 0-300 Mi should be
replaced with meter of 0-200 Ma range.
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(n) (86) Left hend end of terminel board ic ineccessible due
to addition of KO-IPA plate overlozd releuy.

(o) (97) Plztes on test key wnd "Remote-Locel" switch ure
unsightdy.

CONCLUSIONS

99. A number of changes have been made in the re-submitted kodel
XTAJ-6 trensmitting equipment which heve resulted in greetly improved
performence chearacteristics. Mbotebly, the equipment lends itself readily
to streight-forward tuning adjustments and the tendency of the frequency
to drift for long periods @f timc which marred the performance of the
original model hes been eliminsted.

100. Side shields znd tube zccess door heve been perforated permitting
& view of the interior of the trunsmitter unit. The frequency stability
charccteristics of the transmitter have been improved to the point where
specification requirements &re complied with, with the exception of the
efiects of humidity.

101. Power output is substantlelly the seme &s in the originsl
model and this output is obtuinable without cuausing tubes to be worked to the
point of adversely affecting filament emission. Stunderd 38161 tubes z: well
ac the newer type of Tentalum tnode tubes worked equelly well in the power
amplifier circuit.

108. ks a result of the modificetions incorporated into the originzl
model certain poinis have arisen which require corre@tion in the re-submitted
model. A number of the defects which were disclosed during the original tests
have not been remedied in the re-cubmitted model, the bureau of fnginecring
end the Contractor &zreeing that these changes would be mude in the
production models only.

103. The re-submitted equipment still fails to comply with thé
generel requirement thet safe and satisfectory operation under conditions
encountered in the Navel “ervice be essured. Thiz condition results from
the fact thut vibration csuses tube and screen grid lemp failures. Certain
lazctors, of lesser importeance &lso require correction. bBriefly, these
consist of noisy reley operction, lack of symmetry in connection with
certein controls, unsatisfactory overload protection eénd wcuknese in meter
design. In view of the sbove, it Bust be coacluded that the re-submitted
XThJ-€ equipment requires further modification and correction before it can
be considered suitable for use in the Navel Service.
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Tsble No. 1

Model AThJ-6 Trensmitting Equipment
Locked Key Tect Using CWi-38161 Tube, Seriel No. 27462, in
Power smplificr Lircuit,

Frecquency M. 0. 1.P.i. P. 4. .Pu.h. Amb. int.  TWatts Line
Time KC Ap ip Ip Ep o 1 Out  Volts

3-29-37
0920 200.571 38 44 350 3000 2240 6.43 421 440
0950 551 37 &2 340 2920 20.5 6,27 400 442
1020 550 36 42 339 2890 21.0 6.20 393 440
1050 555 38 L4 350 3000% 21.0 6.48 428 L42
1120 560 38 Ld, 350 2990 215 6.45 L24 445
1150 565 3& Iy A 350 3000% 22,0 6.48 428 L4 3
1220 569 38 43 350 3000 22,0 6.48 428 443
1250 574 38 43 350 3000 24.0 6,48 428 420
1320 579 38 43 350 3030 24.0 6.46 426 36
1350 582 38 43 356 3000 245 .46 426 442
1420 586 38 .3 350 3000 250 &udb 426 L42
1450 589 38 L2 350 3000 25.0 6.43 421 440
1520 590 38 42 350 3000 26.0 6.42 420 440
1550 594 38 42 350 3000 27.0.  6.41 420 436
1620 595 38 L2 350 3000% 27.0 6.42 420 L36
3-30-37
0800 200.585 38 L2 350 3000 25.5 6.41 420 430
0830 563 38 43 350 3000% 26.0 6.47 427 440
0900 563 38 43 350 3000% 27.0 6.44 423 432
Q930 569 38 L2 350 3000% 27.0 6.42 420 437
1000 573 38 42 349 3000 28,0 6.41 420 440
. 1030 579 38 42 349 2000 28.0 6.40 418 435
* 1100 582 38 42 350 3000% Z8.0 6..43 422 - 480
1130 590 38 42 350 3000 8.0 6.42 420 438
1200 597 38 42 350 3000 26.5 6.42 420 440
1230 598 38 42 250 3000 o B o TN - 0 420 440
1300 598 38 i 349 3000 27.0 6.38 415 436
1330 596 38 42 3.9 30CC 27.5 6.36 414 £33
1400 596 38 L2 349 3000 265 637 415 433
1430 599 36 42 349 3000 26,5 6.38 415 437
1500 600 38 42 349 3000 27.0 6.39 18 439
1530 598 38 42 349 3000 28.5 6.39 418 L40
1600 598 38 42 349 3000 23.0 6.37 415 432
1630 598 38 42 349 3000 8.5 6.35 412 430
3-31-37
0800 200.574 38 42 349 3000 26.5 6.36 414, 435
0830 550 38 L3 350 3000% 27.0 6..1 420 440
0900 550 38 43 249 3000% 27.5 6.38 415 440
0930 557 38 43 349 3000 27.5 6.38 415 438
1000 561 38 43 349 3000 27.5 6.38 £15 2,38
103C 565 38 43 349 3000 27.5 6.38 415 440
1100 570 38 43 349 3000 26.5 6.38 415 437

Note: * denotes thut power amplifier plate voltege was readjusted.
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I&ble ﬂg- 2
dodel XTAJ-6 Tranemitting Equipment.

B % ,z -4 ":_l

ANTENNA SHORT CIRCULTED AND OPEN CLRCUITED

Test && per paragreph 2-16 of Specificetions AE 134 3287

Frequency Pleute
Ke Antenns Current

200 Normal 350 44a
200 Shorted 165
200 Open 155
600 - Nornal 350
600+ : Shorted 100

. 600 ; Open 120

No dsmage was incurred by eny portion of the equipment.

For comparison see Table ¥o. 1 of NRL Report No. R-1328.
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bodel XTiJ-6 Trensmitting Equipment
DETERELNATLION OF POWER OUTRUT

Pest ac per peragraph 3-2-1 of Specificutions AL 134 3284J.

Control 175 300 400
or ieter Kes Kes Kcs

A4 1 ' 3 5

B 193 853 602

C 1 4 5

D 30 34 74

& 1 4 5

F 33 16 72

G 5 = 3

H 6 12 14

1 29 64 17

Cw MCw 817 Mo CHi LS

M0 Ip 36 36 41 41 45 45
iP4 Ip 40 20 69 30 < 32
PL Ip 340 260 347 i 3§ 341 295
Ant 1 set 6.2 5.0 - 8.4 7.0 . 8.8 g.0
M0 Ep 1210 1320 1320 1320 1320 1320
Eg 115 115 115 115 115 115
PA bp 3000 3000 3000 3000 3G00 2000
fnt Res 12.4  12.4 g.,2 g€.2 6.4 6.4
snt, Cep 4 807 @ so% 807 g07 809
mCW—GW Pr 55.5 63-0 63.6
Zifodulation g5 69 67
sud Ose Ip 12‘2 : 140 139
Hatts Qut 475 < 500 315 365 296
Specificetlion
Requirvements 475 <38 75 238 460 <30

Wotes * denotee precieion meter connected into circuit between bage of
dummy entenne resistor end ground,

for comparison see Tauble ¥o., 3 of NRL Report R-1328,
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DECLASSIFIED
: TABLE NQ. 4
Hodel AT&J-6 Transmitting Equipment

DETERMINLTION OF POWER OUTPUT

Test &s per paragreph 3-2-1 of Specifications RE 134 3287

Control 500 600
or lieter Kes Kes
A 6 i
B 680 67L
C 6 7
D 86 81
E 6 7k
F 82 72
G 3 3
H 14 15
1 64 33
CW CW Ch HCw
0 Ip 46 46 47 46
IPA Ip 62 28 56 26
PA Ip 350 300 358 272
Ant I ext¥ 10.% 8.10 10.9 g.5
Aint I Set 10.5 9.0 11}e5 9.2
kO Ep 1320 1320 1320 132
Eg 5 115 115 115
PA Ep 3000 3000 3000 3000
Imt Res 4-5 4!5 3-74 3-74
- Int Cep 852 852 957 957
Watts Out 460 255 445 274
% MCH-CW Pr 6 61.6
% iodulation 64 ' 73
Aud Osc Ip 140 142
Specification
Requirements 460 230 L5 223

Note: * denotes precision meter connected into ecircuit between
base of dummy antenna resistor snd ground.

For comperison see Tcble No. 4 of WRL Report R-1328.

p = % F [ o Y «“‘-s\‘ n 'E“-:; :1'=u
I L) -3 AR W | Gemn i F
RS SN AR ] | g §




® DECLASSIFIED®
IABLE NO. 5
Bodel ATAJ-6 Trunsmpitting Equipment
DETERMINATION OF POWER OUTPUT

Test &s per persgraph 3-2-2 of Specificetions RE 134 328J

Control 175 200 400

or Heter Kes Kes Kes

A 1 1 4

B 193 700 820

c 1 1 4

D <2 T4 95

E 1 1 4

F 33 73 &8

G 5 5 3

H 3 6 : 13

i 36 35 58
. Gk MCW W MOk Ci CW
MO ip 36 36 37 37 44 43
IP4 Ip 40 19 42 20 70 30
PL Ip 350 230 50 260 350 300

3
Ant I ext¥* 7.1 5.0 7.4 5.4 10.2 8.25
int I set 7.4 5.5 7.8 6.0 10.5 9.0

MO Bp 1320 1320 1330 1330 1320 1320
Eg 115 1%5 115 115 115 115
PA &p 3000 3000 3000 3000 3000 3000
&nt Pes 6.2 6.2 6.2 6.2 §.28 4.28
fnt Cap 600 600 600 600 903 903
Fatts Out 312 155 338 181 44, 292
% MCW-CW Pr 50 53.6 - 65.€
% loduletion 8, - 8 54,
Aud Osc Ip 140 140 140
Specification

Requirements 325 163 345 173 432 216

Note: * Denotes precision meter connected into circuit
between base of dummy sntemna resistor end ground.

For comparison see Table No. 5 of NRL Report No. R-1328.




kiodel XTAJ-6 Trunsmitting Equipment |

b DETERMINATION OF POWEZR QUTPUT

Test &s per peragraph 3-2-2 of Specifications RE 134 3287

Control 500 - 600 1
or lleter Kes Kes ; l |
A 6 7
B 680 674
g 6 7 i
D 88 79 |
E 6 7 |
'F a8 73 i |
G 1 1
B 14 15 il |
I 88 61 : '
I
CH_ MCW CW_  MCW
MO Ip 46 46 46 45
IPA Ip 62 28 358 25
P4 Ip 360 320 350 280 |
int 1 ext* 12:5  9.85 15.0 11.8 ﬂ
fnt 1 set 13,0 10.8 1652  |22.5 A
M0 Ep 1320 1320 1320 1320 l
Eg 115 15 15 15 | '
Pi Ep 3000 3000 3000 3000 |
Ant Res 2,56 B.% 1.62 1.62 | t
Ant Cap 1190 1190 1393 1393
Watts Vut 400 249 365 216 | |
% MOW-CW Pr 62 59.2 i |
% Modulation 69 75 il ||
Aud Osc Ip 140 140 o
Specification |
Requirements 405 203 24 167

Note: *deué'iu precision meter comnected into circuit
between bese of dummy antenna resistor and ground. Il

For comparison see Table No. 6 of NRL Keport R-1328.
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TABLE NO
Model XTAJ-6 Transmitting Equipment

AGCURACY OF RESET TO PREVIQUSLY CALLIBRATED FREQUENCIES
Test as per paragreph 3-7-1 of Specifications RE 13A 3287

Frequency Time Deviation in Frequency
Irlel No.  _Ke Seconds Grelee Percent
Orlginal 200,600
1 605 34 5 0.002
2 589 28 11 0.005
3 617 32 17 0.008
4 619 37 17 0.009
5 611 29 11 0.005
ALverage: 13 cycles 0.006
Original 400.742
1 ' 730 38 12 0.003
2 728 1 4 14 0.003
3 765 30 23 0.006
4 763 27 2 0.005
5 767 31 25 0.006
hverage: 19 cycles 0.0046%
Original 600.405
1 415 30 10 0.0017
2 458 26 53 0.009
3 460 30 55 0.009
4 428 34 23 0.004
5 450 3 45 0.007
iverages 37 cgcles 0.006

Permitted by Specifications:
*  Average: 0.01%
Maximum: 0.015%

For comparison see Table #o. 10 in NRL Report No. R-1328.
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dodel ATiJ-6 Trensmitting Equipment
TEST FOR LOST MOTION, BACK LASH AND TORGUE LASH

Test us per paregraph 3-7-2 of Specifications Ri 134 328J

frequency when epproached in

Triel Counter Clockwise Clockwise
No, Direction Direction
1 200.631 200.617
2 638 613
3 638 610
4 632 603
5 640 613
Lvereage:
1 600,723 600.673
2 723 690
3 14 678
4 723 698
5 721 715
Average:

Permitted by Specifications:

hyereges

0.

03%

Moximum: 0.06%

For Comparison see Table No. 11 of NRL Report ilo. R-1328.

DECLASSIFIED

Back Lash
Cycles Percent
14 0.007
25 0.012
28 0.014
29 0.014
27 0.013
25 0.012
50 0.008
23 0.005
36 0.006
25 0.004
6 0.001
30 0.005
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TLBLE NO. 9
Model XTAJ-6 Transmitting Equipment

OPERATION OF AIJUST-TUNE-OPERATE CONTROL
Test @s per parsgraph 3-7-3 of Specifications RE 134 328J

Position 1 Position 2 Position 3 lieximum Freguency Change

Adjust Tune Operate Cycles Percent
200.524 200. 532 <00.535 1 0.005
300.710 300,692 300.702 18 0.006
400.705 400.696 400.700 9 0.002
500.665 500. 680 500.697 32 0.008
600.600 600.655 600.679 79 0.013%*

Note: ¥ denotes this point re-checked twice with similer results,
measurements showing 70 and 71 cycles respectively.

Permitted by Specifications: 0.01%

For comparison see Table No. 12 of NRL Report No. K-1328.
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Hodel XT4J-6 Transmitting Equipment
DETUNANG OF CIRCUITS
Test as per paragraeph 3-7-4 of opecificutions Rk 134 3287

Circuit Frequency Change in Freguency
Detuned Ke Vycles Percent
ﬁom&l 2000598

iPA "D" cc 605 7 0.003
IFA "D" o = 500 8 0.004
PL "F" cc 600 < 0.001
PL "F" ¢ 598 0 -
int "1" ec 599 1 0.0005
Ant "1 ¢ 595 3 0.0015
Normsl £00.833

IPL "D" cc 772 61 0.01
IPA "D" ¢ 902 69 0.011
PE "E" oo - 8Ble 9 0.0C1
PL "F" ¢ 832 1 0.0001
Ant "1" cc 831 2 0.0003
int "I" ¢ 832 1 0.C001

Hotes IPA "L" cc denotes circuit detuned in counter clockwicse
direction.
IPA "D" c denotes circuit detuned in clockwise direction.
Permitted by specificctions: 0.01%

For comparison sce Table mo. 13 of NRL Report No. R-1328.
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TAELE NO. 11
odel XTAJ-6 Transmitting Equipment
OPERATION OF POWER QUTPUT CONTROL

Test as per paragraph 3-7-5 of Specifications RE 134 328J

Power -

Output Percent intenna Flate Frequency Frequency Change

Wattis Power Current Volts Ke cles Percent
486 100 6.9 3000 200.601
365 75 5.98 2670 601 0] -
243 50 4£.87 2250 600 1 0.8005
122 25 3.46 1700 599 2 0.001
500 100 7.00 3000 600.733 f
375 75 6.06 2670 730 3 0.0005
250 50 L. T4 - 2180 720 13 0.002
125 25 3.90 1820 714 19 0.003

“ntenna Constants: Resistance 10.2 ohms; Capacity - 970 uuf.
Permitted by Specifications: 0.005%

¥or comparison see Teble No.l4 of NRL feport No. R-1328.

E:L:CL.@ &wwiiTi D




G UULAOSIFIEU @

T. NO. 12
Model XTAJ-6 Transmitting Equipment
CHANGE QF TUBES
Test @& per paragraph 3-7-6 of opecifications RE 134 328J

Devietion from Llean Frequency
Tube No. frecuency Cycles Percent

Mester Oscilletor Circuit

GE 365 200.505 13 0.006
GE 368 496 4 0.002
GE 369 505 13 0.006
GE 367 L75 17 0.008
GE 696 480 25 0.012
He&an: 200.492 14 0.007

intermediate fmplifier Circuit

GE 366 200,497 1 Negligible
GE 368 498 4]
Gk 369 498 0
GE 367 497 3§
GE 696 _ 498 0
Meen: 200.498 Negligible Negligzible
Power implifier Circuit
GE 16153 200.497
GE 16149 498
WE 26498 498
deens 200'4977 Negligibtle Negligible

Permitted by specificationss
Kaster Uscillator: 0,02%
Subsequent steges: 0.005%

dor comparison see Table Mo. 15 of WRL heport No. R-1328
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= © TABLE NO. 13
kodel XTAJ-6 Trensmitting Eguipment
CHENGE OF TUBLS
Test as per paragraph 3-7-6 of Specifications RE 134 3287
Devietion irom Mean Freguency
Tube No. frequency Cycles Percent
8 Oscillator Cire

GE 365 600.613 29 0.0048

GE 367 557 27 0.0045
GE 368 595 11 0.0018
GE 369 641 57 0.0095
GE 696 514 99 0.0165

Keen: 600,584 45 0.0075

GE 366 600,635 14 0.0023
GE 696 658 9 0,0015
GE 367 650 1 &
GE 368 655 6 0,001
GE 369 645 4 0.0006
Heen: 600. 649 7 0.001
ower Ampli ul
GE 16149 600,645 1
GE 16153 645 1
WE 26498 648 R
Means 600, 646 1.3 Negligible

Permitted by specificutions:
“gster Uscilletor: 0,02%
Subsequent Steges: 0.005%

¥or compurison mee Table No. 16 of NAHL Report No. R-1328
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5 NO.
iiodel XTAJ-6 Transmitting Equipment 1l
VARLATION OF VOLTAGE APPLIED TO TRANSKAITTER UNIT

Test &s per peragruph 3-7-7 of Specifications RE 134 328J

Frequency 4 Voltage Frequency Change
Ke M.0, Ep P.A. =p EfY Chonge Cycies Percent
200.603 1320 3000 11.0
603 1320 3000 11.55 +5 Fil. 0 -
600 1320 3000 10.45 -5 Fil. 3 0.0015
603 1320 3150 1.0 +5 PL Bp O -
603 1320 2850 11.0 -5 PA Bp ¢} -
603 1386 3000 11.0 +5M0Fp O =
601 1253 3000 11.0 -5 M0 Ep 2 0.001
606 1386 3150 i1.55 +5 £11 3 0.0015
600 1253 2850 10.45 -5 A1 3 0.0015
£00. 600 1320 3000 i1.0C
594 1320 3000 11,55 +5 Fil. 6 C.001
613 - 1320 3000 10.45 -5 Fil. 13 0,002
602 1320 3150 11.0 +5 PAEp 2 0.0003
598 1320 2850 11.0 -5 PA Ep 2 0.0002
591 1386 3000 11.0 +5 MO Ep g 0.0015
€11 1253 3000 11.0 -5 80 Ep 1 0.002
583 1386 3150 11.55 +5 A1 17 C.003
620 1253 2850 10.45 -5 A1l 20 0.003

Permitted by specificationss 0.0L%
For zomparison see Table No. 17 of MRL Report No. R-1328
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TABLE 10.15
Model ATAJ-6 Transmitting Equipment
VARLATION OF LINE VOLTAGE

Test as per pars. 3-7(7) end 6-3 of Specificutions RE 134 328J

Line Fil. Biss M¥.0. ©P. A. Intenns Frequency Chunge in Frequency
Volts Volts Volts _Ep Ep Current Ke Cycles %

418  10.4 114.5 1330 2995 6.88 200. 599
440  11.0 115.0 1335 3000 6.90 601
462 11.6 115.5 1835 3000 6.92 604, 5 0.0025
418  10.4 114.5 1315 2990 7.25 600.559
440  11.0 115,0 1320 3000 7,30 557
462 11.6 115.0 1320 3000 732 : 555 A 0.0006

Note: During the ubove test the line voltage was varied from
5% below to 5% ubove normal in a period of one minute.

418 10.4 114.5 1330 2995 6.88 200. 599

440 11.0 115.0 1335 3000 6.91 602

L62 11,6 115.5 1335 3000 6.92 605 ) 0.003
418 10.4 114.0 1315 2990 725 600,554

440 11.0 115.0 1320 3000 7.30 553

462 11.6 115.0 1320 3000 7.31 550 4 0.0006

Note: During the ubove test the line voltege wes varied from
5% below to 5% above normal in & period of five minutes.

No demage to perts reculted from vuriztion of line voltage.
For comparison see Table do., 1€ of NRL Keport Neo, f-1328. g
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TABLE NO. 16
Model XTAJ-6 Trensnitting Equipment

VARLATIONS IN AMELINT TELPERLTURS
Test &s per peragrapn 3-7-8 of utpecifications RE 13k 328J

Lmbient Frequency P. 4, I.P.A. K.O0. Ant. Watts Rel P. A. Line

Time Temp °C KC ip ip ip I Qut Bum Ep Volts
0830 s1.5 200. 390 332 40 36 6.69  L57 6 2900 432
45 51.0 373 321 39 135 BB 4080070 2830 432
0900 51.0 384 319 37 A 2 637 L1500 2800 428
1> 5110 389 309 36 34 6.23 396 7 2760 432
30 51.0 406 300 36 34 6.13 384 7 50 428
0945  £0.5 433 300 36 33 6.5 386 10 2760 424
1000 40.5 431 310 36 33 6.20 393 10 2750 426
15 40.5 432 311 36 | 33 6.23 b 10 2150 LW
30 40.5 432 312 Gosnr 33 &k T A6 250 425
45 120.5 431 319 95 > 33 696 40D 10 2760 A2A
1100 30.0 L47 320 36 33 6.30 404 9 2770 428
i5 30.0 LA, 325 3. 33 6:35 42 9 2o L
30  320.0 440 328 86, . 23, 6.8 A7 9 2o L@
45  30.0 437 328 35 33 638 417 9 280 4%
1200 30.0 43 330 35 33 6.79 LI 9 2190 130
1215  20.0 LB . 330 36 33 6.42 420 13 2800 440
30 20.0 453 332 36 33 643 421 13 2800 440
45 20.0 451 339 S60 33 6.9 428 13 2810 497
1300 z0.0 449 339 36 33 6.51F 433 13 2820 436
15 20.0 446 340 26, 33  6.52 A3, 13 2830 W26
1330 12.0 455 340 860 '35 BuS5 J437 A7 B30 &3
45 10.0 461 341 358 3L 6,56 4B 316 =0T L3k
1400  10.0 L6l 342 36 3, 6.571 L0 16 2880 425
15 10,0 459 345 37 34 6.60 44 16 2890 426
30 10.0 457 348 38 3, 6,60 450 16 /oo L32
145 1.0 4LE8 349 38 34 6.66 L52 -~ 900 432
1500 -z.0 495 349 39 35 6,70 457 - 2950 432
18 2.0 4LE3 350 39 35 6.7l 458 = 2990 432
30 -1.0 505 355 40 35 6080 4?2 = 3000 431
45  21.0 503 35 - M0 35 6.84 LT ~ X000 4el

mﬂ' £ o "'hﬁt_-i!"%t
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Temperature

Dezrees C

50 to 40
40 to 30
30 to 20
<0 to 10
10 to-l

AQQITIE
¢ %

R S
sl oas W W

£

Euol =

SULBEARY

Cycles Change
per 10 Deg.C.

25

3
12
il

46

Permitted oy Specifications

b *

'd

Percent Change
per 1 Deg. C

0.00125
0.00015
0.0006
0.00055
0.0021

0.005%

for comperison see Tables Mo. 19 &nd 20 of NRL Report R-1328.
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T4BLE NO.17
Model XI&J-6 Transmisting Eguipment
VERLATIONS IN AMBIENT TUMPERATURE
Tezt as per paragruph 3-7-8 of Specificctions RE 134 328J

P.H]biant' Fl‘equency P- he IOP!.!.'-o Li-o. Jmtvl W&tts Hel Pa A- Llne

Time Temo.°C Ke ip ip Ip I Qut Hum _ip Volts
0915 5z.0 £00.365 340 54 45 7.30 812 & 2970 426
30 51.0 328 325 50 L4 7.05 507 8 287 lz6
45 51.0 326 320 49 43  6.95 493 8 2820 428
1000 51.0 358 320 49 42 6.90 L84 8 2810 2
15 51.0 407 315 48 42 6.8y ifa 8& 2800 436
1030 41.0 490 315 47 42 6.84 477 10 2800 432
45 1.9 470 315 46 41 6.80 473 10 2790 432
1130 41.0 451 315 L6 41 6.80 473 10 2790 430
15 41.0 447 315 L6 41 6.80 473 10 2800 332
30 Z41.0 458 317 46 41 6.81 474 10 2800 436
1145 30.5 500 320 46 4 6.85 478 7 2810 /436
1200 30.5 482 322 49 42 6.89 486 7 2830 442
15 30.5 482 323 49 42 6.92 490 7 2830 444
30 30.5 493 321 49 42  6.90 484 7 2820 436
45  30.5 496 323 49 42  6.91 487 7 2830 440
1300 22.0 522 325 49 42 6.93 491 12 2850 434
15 20.0 570 327 49 42 6.96 494 10 2870 432
30 20.0 587 330 49 43 7.00 500 10 2880 440
45 20:.0 588 330 49 43 7.00 500 10 2890 436
1400 20.0 589 330 50 43 7.02 503 10 2900 436
1415 12.6 616 332 50 43 7.06 507 12 2900 432
30 10.0 640 337 50 4, 7.11 516 10 2910 436
45 10.0 643 340 52 4 7.16 522 10 2920 436
1500 10.0 647 340 53 4 7.7 524, 10 2950 435
15 10.0 645 340 56 43 722 532 10 2950 436
1530 2.5 789 *340 56 45 ' F.21 53D - 2960 436
45 <1.0 800 342 56 45" G2 &5 - 2980 424
1600 -1.0 808 348 59 45  T.27 539 = 3000 425
15 =1.0 800 350 €0 46 7,29 542 - 3000 42
30 1,0 791 350 €l 47  7.36 550 - 3040 428

= A ﬁc“"‘x'?“"D
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SURIIARY

Temperature Cycles Change Perceat Vhunge
Degrees C per 10 Deg. C. per 1 Dez. C.
50 to 40 51 0.00085

40 to 30 38 0.00063

30 to 20 93 0.00155

20 to 10 56 0.00093

10 to -1 146 0.00218
Permitted by Specificatlons - 0.005%

For compsrison see Tables Mo. 21 and 22 of WKL heport
R-1328,
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T mame wo. 18
Model XTAJ-S Transmitting Equipment
VARIATIONS IN HUMIDITY
Test &s per paragraph 3-7-9 of Specifications RE 134 328J

fmbient RelHum. Frequency P.A. L.P.A. M.0. Ant. #etts P.A. Line
Tine Tenp.2C £ Ke Ap Ip Ip: A Qut _Ep _Volts

0830 41.0 10 200.565 346 VAl 37 6.90 485 3000 420
45 410 10 575 340 40 37 6.79 470 2950 424
0900 41.0 10 595 339 39 36 6.73 463 2900 432
15 41.0 58 569 331 39 36 6.68 455 2900 428
36 41.0 93 LE2 323 40 37 6.48 428 2890 436
45 410 93 477 320 40 36 6.47 L26 2900 432
1000 41.0 93 470 320 40 36 6.43 422 2890 430
15 41.0 93 467 318 39 36 6.41 419 2880 432
30 41.0 93 - 463 312 39 35 6.43 410 2870 432
L5 41.0 58 509 320 39 35 6.42 420 2870 426
1100 41.0 27 545 320 39 35 6.45 Lz) 2870 428
15 410 20 572 321 39 35 6,48 428 2870 432
30 41.0 20 583 323 38 35 6,50 431 2870 L34
L5 41.0 14 598 326 38 35 6.52 434 2880 436
1200 41.0 32 610 326 38 35 6.50 431 2870 440

Greatest frequency variation noted during second and third tests
from that prevailing at end of first test; 132 cycles; 0.066%.
Permitted by specifications 0.05%.

Decrease in power output during test: 15.4%

Permitted by specificationss 5.0%

Intenna Constants: Res. 1032 ohms; Cep. 970 mmfd

For comparison see Teble No. 23 of NRL Keport No. R-1328.
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Itblhis NOL19 i'
liodel ATLJ-6 Irensmitting squipment L
VARLATIONS AN HUMiULTY

Test us per puragraph 3-7-9 of Specificstions RE 134 3287

imbient Rel.Hum. Frequency P.i. I.P.4. .0. int. Watts P.4. Line

Time Temp °C __ % Kc ip lp b N ¢ Qut _Ep _Voits
1230 41,0 10 600.762 346 52 45 T.44 565 3000 136
£5° 510 10 779 345 52 ah:  Fe2Q  H500 2000 WIS
1300 41.0 10 785 345 52 457 739 55PN 2990 ML
15" #1.9 60 689 340 50 45 7.38 556 2950 438
A, A0 93 524 340 54 L5 738 556 2790 1L 32
£5° “21.0 g3 434 340 53 45 7.33 548 2990 /438
1400 41.0 93 420 340 53 &5 S35 S4B SGQ0NN oG
15° /1.0 g3 385 340 52 45  Te3E 547 26900 3L
: 30 41.0 93 389 340 53 LS 7532 57 29904 436
5" 11,0 39 557 340 52 45 738 sS4 2980 '%z6
1500 /1.0 25 622 " 340 -52 45 7.35 552 2980 434
15 41.0
3 Z41.0 18 691 340 52 45 3L 5460 2970 ' 420
£S5 41.0 14 T24 340 52 45 7435 552 2980 L28
160 41.0 13 753 340 52 55 e35 552 2580 A2L

dreatest frequency variation noted during second znd third tects
from that prevailing at end of first test: 400 cycles; 0.066f%.
Pe:mitted by specifications 0.05%.
Lecrease in power output during test: 3.0%

. Permitted by specifications: 5%
Intenna Constants: Res. 10.Z ohms; Cap. 970 mmfd.

<23 657 340 52 45 7.31 546 2960 @ 432
For comparison see Table #o. 24 of NRL Report R-132&. ’
i
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TABLE MQ.
lodel XTAJ-6 Transmitting Equipment

LOCKED KEY OPERATION FOR TWO HOURS

Test as per parcgraph 3-7-10 of Specifications RE 13A 328J

smbient Frequency Cycles % ént. Watts Plate P.A. .0,
Time Temp °C KC vhenge Chsnge Cur. _Out Volts _Ip Ip

13:10 (Filaments energized)

15 27.8 200.747 - - 6.90 485 3000 350 1325
20 27.9 741 6 0.003 6.85 478 3000 350 1320
25 28.0 735 12 0.006 6.80 472 2980 348 1310
30 27.9 733 14 0.007 6.80 [72 2960 347 1305
35 28.0 730 17 0.008 6.75 465 2950 345 1300
L0 27.8 730 17 0.008 6.75 465 2930 345 1300
45 28.0 729 18 0.009 6.70 457 2920 343 1295
50 28.0 728 19 0.009 6.65 451 2920 341 1295
55 28.0 727 20 0.01 6.65 L5k 2910 341 1295
14:00 28.1 727 20 0.01 6.65 451 2910 341 1295
05 28.2 727 20 0.01 6.65 451 2900 340 1250
10 28.3 727 20 0.01 6.65 451 2900 340 1290
15 28.3 724 23 0.011 6.62 447 2900 340 1282
20 28.8 724 23 0.011 6.60 L&, 2900 340 1282
25 28.8 724 23 0.011 6.60 L4t 2900 339 1280
30 28.8 724 23 0.011 6.60 444 2900 339 1280
35 28.8 726 21 0.01 6.60 Lbd 2900 339 1280
40 28.9 727 20 0.01 6.60 444 2900 339 1280
45 28.9 729 18 0.009 6.60 444 2900 339 1280
50 28.7 730 17 0.008 6.60 444 2900 339 1280
55 28,7 731 16  0.008 6.60 444 2900 339 1280
15:00 28.5 731 16 0.008 6.55 438 2890 339 1277
05 2B:2 733 14 0.007 6.55 438 2890 339 1277
10 Z28.0 736 11 0.005 6.55 438 2890 339 1277
15 2%i6 736 11 0.005 6.55 438 2890 339 1277
(Voltages reuadjusted to normal)
16 27.6 736 11 0.005 6.80 472 3000 350 1325
Temperature of Antenna Coil: Start - 27.8; finish 44.0° C.
Temperature of P.A. Flate vhoke: vtart - 27.8: finish 56.5°C
Antenns Constents: Resistance - 10.2 ohms; Cap. - 960 mmf.

Frequency change during lst five minutes: 6 cycles; 0.003%
Specification requirements: 0.015%

Frequency chenge during remainder of tests 17 cycles; 0.008%
Specification requirements: 0.03%

For comparison see Table #o0. 25 of #Rb feport No. h~1328.
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T4PLE NO.21
ilodel XTidJ-6 Trunsmitting Equipment
LOCKED K&Y OPERATION FOR TWO HOURS {#Cw)
Test &5 per parcgraph 3-7-10 of Specificutions RE 134 328J

imb, Frequency Cycles % dnt. Vatts Plate Pid.
Time Temp. KC Change Change Cur. Qut Volts _Ip

13:30 (Filaments energized)
25 250 400,800 5.90 355 3000 302
L0 25.2 T3 27 U.007 5.90 355 <2980 300
45 25,3 758 L2 0.010 5.85 349 2960 295
90 25.2 750 50 0.012 5.80 343 2940 292
55 254 745 55 0.014 5.75 338 2930 290

14:00 25.6 742 58 0.014 55 2h 338 2920 290
G5  25.5 738 62 0.015 5.70 331 2910 <288
10 25.8 738 62 0.015 5.70 331 2910 288
65 2508 738 62 0.015 5.70 331 2910 288
2 25.8 738 62 0.015 5.70 331 2900 z87
25 59 736 A 0,016 5.70 321 2900 =87
20 26,0 137 63 0.016  5.70 331 290C 285
=5 2508 732 63 0.016 5.65 326 290C <85
40 2651 739 el 0.015 5.65 326 <900 <85
45 25.9 T41 59 0.015 5.65 326 2900 285
50 25.8 743 57 0.014 5.65 326 2900 285
55 25.5 745 55 0.014 5.%5 326 2900 285

15:00 25.8 TLEY 53 0.013 5.65 326 2900 285
05 2507 749 51 0.013 5.65 326 <900 223
180 25.5 751 49 0.012 5.65 326 2890 282
15 557 754, 46 0,011 5.65 326 2890 282
2 567 756 44 0.011 5.65 326 2890 282
25 251 758 42 0.010 5.65 326 2890 282
30 25.7 758 L2 0.010 5.62 322 2890 281
3h 25eh 760 40 0.010 5.60 320 2880 28%

(Voltages re-adjusted to normal)

36 25.5 760 40 0.010 5.90 355 3000 295

Temperature of Antenna Coils Start - 25.0; Finish 46.0°C
Y " P.A, Choke : " 25.0 L 2 5
" " Audlio Tremsf: " 25.0 W HO.0
Antennz Constents: Resistance - 10.2 ohms; Cap. - G960 mnmf.

Frequency chenge during lst five minutee: 27 cycles; 0.007%
Specification requirements : 0.015%
Frequency chenge during remzinder of tests 37 cycles: 0.009%
Specification requirements : 0.03%

For comparison see Table 8o, 26 of NRL Report No. R-1328.
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TLELT WO. 22

Lodel ATéd-6 Trensaitting Equipment
LOGRED RuY OPERLTION FOR TwO ROURS
Tect e per pazregreph 3-7-10 of Specifications Ri 134 3484
imbient irequency Cycles * int. Watte Plate P.4. .0
Time Temp°C __ Ko  Chunge  Chenge Cur. Out Volte ip _Ep

14320  (Filements energlzed)

25 0 600.882 - - 7.00 500 3000 350 1310
30 26,0 833 49 0.0082 6.90 /486 2970 348 1300
35 26.9 810 72 0.012 6.90 486 .2950 346 1295
40 7.2 798 84 0.014 6.85 480 2930 3,5 1285
45 26.9 789 93 0,015 6.85 L8O 2920 345 1280
50 26.9 784 98 0.016 6.80 472 2930 343 1280
55 26.8 782 100 0.016 6.80 472 2900 341 1280
15500  26.9 780 102 0.017  6.80 472 2800 340 1277
05  27.0 780 102 0.017 6.80 472 2900 340 1790
10 26.9 780 102 0.017 6.77 468 2900 340 1279
15 26.9 780 102 0.017 6.77 468 2890 340 1265
20 26.8 780 102 0,017 6.75 465 2890 340 1265
25 26.7 7£0 102 0,017 &.75 465 2890 340 1265
30 26.5 782 100 0.016 6.75 465 2890 340 1265
35% - - - - - - - - -
L0 26.7 800 82 0.014 6.65 450 2890 337 1265
L5 25.5 790 92 0.015 6.65 450 2870 337 1265
50 25.6 790 92 0.015 6.65 450 2870 337 1260
55 25.9 791 91 0.015 6.65 450 2870 335 1258
16:00 26.1 792 90 0.015 6.65 450 2860 335 1255
05 26.3 795 87 0.015 6.65 450 2860 335 1255
10 26. 757 g5 0.014 6.65 450 2860 335 1255
15 26.2 799 83 0.014 6.65 450 2860 335 1250
20 26.2 798 &, 0.014 6.65 450 2860 335 1250
25 26.0 799 83 0.014 6.65 450 2860 335 1250
(Foltuges re-adjusted to normal)
26 26.0 785 97 0.016 7.10 509 3000 350 1320

Note: * denotes momentury line power fuilure.

Temperzture of s+ntennu Coil : Start - 27.0; finish «40,0°
Temperature of P.h. Plate Choke: Start - 27.0; finish - 51.0°
sntenna Yonstentsé sesistance: 10.2 ohms; Cep. 960 mmf,

Frequency change during lst five minutes: 49 cycies; 0.0082%
specificution requirements: 0.015%

Frequency change during remzinder of test: 53 cycles; 0.0088%
Specification requirements: 0.03%

For comparison see Tubles “o. 27 and <8 of oKL Report R-13<8.
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kodel ATAJ-0 Transmitting Equipmeat
CHANGE FROE KEY LOCZeD TO INTERMITTENTLY KEYKD CORDLTION

lest s per paragrupn 3-7-11 of oSpeecifications RS 134 328J

Frequency at Frequeacy &t

end of 10 min end of 10 sec
Test key locked desh 20 min Change in Fregueacy
Condition  pcriod (Kcj ls kc) cycles pergent
HO filesment
lizhted 200.582 200.575 7 0.003
KO filament
not lighted 200.573 200.598 23 0.011
MO filement
lichted 600.616 600.633 17 0.003
X0 filzment
not iighted  600.580 600.675 95 0.016

Permitted by Specificections:
Filement lizhted: 0.015%
Filsment not lighted: 0.03%

for compericon see Table *o. 29 of il Report lo. 2-1328,
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IeBLE NO, 24
fiodel XTrJ-€ Iransmitving squipaent
Oiteak FROG CONTiHUOUSLY KEYD TO LTl [TenToY Kn¥sD CONLLTION

Test z= per parsgruph 3-7-12 of tpecifications RE L3s 328J

Frequency at end ¥requency «t end
of 30 minutes of

of 10 sec. dash Cuenge in Freguency
coatinuous keving efter 20 min pauce Czcles

ercent
200.575 200. 578 3 0.0015
600.518 600.529 11 0.00z2

Filements remained esergized during entire test.

Perzitted by specificetiems: 0.015%

For comperison see Teble No, 30 of NRL Report Ne, R~1328
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TEZELE NO. 25
bodel XTaJ-6 Trensmitting Louipment
VIPRLTIOR

Test &s per persgraph 3-7-14 of Specifications RE 13i 3z84J

Trensmltter secured rigidly w Te:ct Stend

Time frequency

1515 200.283 Stert
1520 280

1525 295

1530 297

1535 275

1540 R75

1545 275

280 Finish

Meximur set in frequency betwcen beginning and end of tests
3 cycles
0.0015%

Fernltted by epecifications: 0.005%
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koael 4Tsd-6 Tranenitting iquipment
SEOCE TicT

Iest && per paragreph 3-7-15 of Specificavions RE 13k 3z8J

vhock frequency Irequency

Lpplied 1 Kinute 2 Minutes Set in Frecuency
to: pefore shock after shock uycles  Percent
Front 200.615 200,604 1 0.0055
Left 620 619 1 0.0005
Right 599 602 3 0,0015
beek 631 625 6 0.0030
Front 600.670 600,700 30 0.0050
Left 555 565 10 0.0016
Right €12 615 3 G.0005
Beck 565 546 19 0,0030

Specification Requirementss 0.005%

lote* On "Front" shock &t 200 Ke (lst test; antenns smmeter broke
out of case; wus repluced with spare meter.

For comparison see Teble io. 36 of Report R-1328,




Hodel XTAJ-6 Transmitting Eguipment

DETERMINATION OF OVERLAP

Test &8 ver nrracrenh 3-11 of smecificstions RE 134 328J

Control
A 21, i 2 2 3 3 4 4 5 5 6
B 022 900 0 900 0 900 0 900 0 900 0
G il 1 2 2 £ 3 4 4 5 5 6
D 0 95 15 g8 13 99 15 Ge 16 98 22
E 1 1 2 2 3 3 4 4 5 5 6
F 16 75 6 91 1 82 1 88 2 80 12
G 5 5 5 5 5 4 3 5 5 6 5
R 6 9 9 11 1 12 12 i3 13 1L 14
1 58 a6 57 69 47 94 73 64 57 YAl 45
Freq.Kes. 168.7 209.67 202.7 253.2 242.0 303.5 289.8 361.9 350.6 437.9 42L.4
Ovel‘lap Kc. 6-28 7.0 1102 13!7 -]-1.3 139 5
Meen Freq. 171.86 206.18 247.6 296.6 35642 431.1
% Overlap 3-96 3.4 405 4-06 3!2 3-1

Meceurements made with LD-4 Crystel Controlled Celibrator Serisl No. 2

For comprrison see iables 37, 3 and 39 of MRL Report R-1328.
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TABLE NO. 28
Bodel XTiJ-6 Transmitting Equipment

VARIATION OF RECONANT FREQUENCY OF MASTER OSCILLATOR PER
LIVISION OF DiAL MARKING.

Test &e per peragraph 3-15 of Specifications RE 134 328J

Control Control Frequency Divisions KC per Per Cent
nA" ngn Kes Chenge Livision per_Divigion
1 000 166.8.

1 193 175.00 193 0.042 0.024
1 714 <00.00 521 0.048 0.024
2 461.0 225.00

2 833.0 250.00 372 0.067 0.027
3 538 275.00

3 838 300,00 : 300 0.083 0.028
4 503 325.00

4 763 350.00 260 0.096 0.027
5 310 375.00

5 565 400.00 <55 0.098 0.025
5 _7?6 425.00 211 C.118 0.027
6 277. 450.00

6 497.5 475.00 220, 5 0,113 0.028
6 683 500.00 185.5 0,135 0.027
6 849 525.00 166 0.150 0.029
7 343 550.00

i 4 522 575.00 179 0.140 0.024
1 676.5 600.00 154.5 0.162 0.027
7 816 625.00 139.5 0.179 0.029
7 900 637.93 84 0.094 0.015

Specificstion Requirements: Not more then 0.03% or less than
0.015% per divieion of marking.

ileasurements made with LD-3 Crystal Controlled Celibrutor, Ser.No.2

For comperison see Tuble No. 41 of NRL Report No. #~1328.




TABLE NO.29

dodel XTAJ-C Transmitting Equipment

CHANGE iN FRECUENCY LUZ TO OPERATION OF [iLL LOCKILG DEVIGES

Test &s per paregreph 3-16 of vpecifications RE 134 3287

Frequency Change in Frequency
Control Not locked Locked Cyclec Percent
4@ "B" cec 200. 490 200.478 32 0.006
MO "p" ¢ 498 4LE8 10 0.005
iP4 "p" ce 491 491 0
1PA "D" ¢ 490 490 0
PhL "F" ec 490 490 Q
Pa "Fn ¢ 490 490 O
Ent "i" cc 489 4LEY 0
&nt "1 ¢ 488 488 (0}
MO "B cec 600.575 600. 568 i 0.001
KO "B" ¢ 563 559 9 0.0015
IPA "D" cc 556 557 1
IPL "P" ¢ 545 547 2
PA "F" ge 548 S47 1
PL "pu ¢ 547 547 0
ot "1I" ce 547 547 0
fnt "I" ¢ 546 546 0

Note: O "B" cc denotes that dial se$ting had been approsched in
counter clockwise direction before epplying dial lock.

HO "5" c denotes that dial setting had been approszched in
clockwise direction before applying disl lock.
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APPEHLIY TO N.R.L. REPORT NO. R-1356

¥ vubseguent to the comslvcion of the teite of the Moucl ATid-6
trensmitting soulpment, &s reported in Nevel keseurch Laborc tory Report
No. R-1356, fhe uenerel <lectric Compsny submittea eno incte.led ¢ redecizned
tube cradle. The instelletion of the new tube credle wes teeompiishea on
&pril 7, 1937, by Mr. J.J. Farrell, represeatative of the Contrcotor. The
contractor's reprcsentative elso provided anc instclled covers for the time
deley releys, RL-3 end RL-0, in an effort to proauvee more quiet operetion.
Durirg the period #pril 7th to April 9th, inclugive, vibretion end irelination
vestc were conducted in zceordence with the termc of specificetions RE 134 346J.

This eppendix to H.R.L. Report No. E-1356 covers the results of these additionzi
tests.

Ze Plate No. k-1 is a view showinz the modified tube credle instelled
in the #odel XTiJ-0 transmitter wnit. It will be noted thit the ten wett lemps
formerly employed us screen grid resistors, e illustrated in Plete 27 of ANL
neport R-132€, nuve Leen repluced by four 100 watt vitreous enumelled resistorc.
This substitution has increased the relitbility of wne equipment to the extent
thut the screen grid circuits opersted concistently wnd successfwily during
the entire cource of wae vibration tests conducted with the modified tube

cradle. this festure of the ecuipment is now considered to be suitctie for
service reguireneunts.

3e Table o, 1 and Pizte Ho. A-2 cover e¢n inclination test coaducted
at 200 K.C. The equipment wes subjected to imclinztion in & fore &ud &art.
direction through =n angle of 45 dsgrees on either side of tne verticzl. The
meximum frequency change noted during the hulf hour test from the freqguency ut
the ctert of the test when the trensmitter wes in the vertical pozition, wis
8 cycles, or 0.004%. The governing specifications (peragroph 2-7-13) permit
& fregueacy chuange of 0.005%. Hence, the equipment succes:fuily witustood the
test when inclined in & fore and aft direction.

be Teble bo. £-2 &nd Flete #-3 cover &n ineclinution test conducted st
500 Ke. ‘uring thies teet the equipment wes incliued from side to side through
tn engle of 45 degrees on either cide of the vertiesl. The meximum frequency
change noted during tie hulf hour tests, from the frequency zt the sturt of tue
test when the trenamitter wus in the verticel position, wus 46 cyclec, or 0.00927%.
Thic frequency chenge occurrcd when the transmitter wue inclined to the right
nend side, looking &t the front of the unit. At the conclucion of the test
the equipment wes subjected to a thorough exemination in un effort to discover
thie cause of the frequency chunges noted. The' exsct cnuse was not disclosed .
but 1t is Believed that some element in the zuster oscillutor compertment ehifte
ite position cufficlently during inclinution to couse the efiecte noted. Luring
this test the equipment feiled to mest the specifizatlon requiremerte end it it
recommended thit the mrpufecturer eubject the entire muster ozcillator compertment
to & thorough ingpection with & view to discovering und eliminsting the cauge of
the frequency ehif'te aoted.

5 ~fter the instellstion of thu moulfled tube credle the XTid-6 equip-
ment wee rubjested to elx 30 minute vibration teste at verlous [requencies.
The contractor supplied five sddltioncl 38160 tubes oa ipril 7th wna three of
thece tubes were fhuccd in the equipment prior to the vibrution tests. & carbon
&hode 38161 tube (Ser. 16125) was pluced in the power amplifier stages durlng two

appendix B, puge 1
P~CLASSIFIED




=l ACQDIEIE "
@ DECLASSIFIED®

thirty minute tesus, after which a Tenteium snode tube (Ser. 16158) was
subgtituted therefor for the remcining four thirty minute tests.

6. Tebie No., 4-3 und ¥late wo. A-4 cover & vibration test conducted
at 500 Kc. The meximum set in frequency between the beginning end the end
of the test wes 85 cycles, or 0.017%. The governing specifications, parsgraph
3-7-14, pernit & frequency difference of 0.005%. The cecond vibrution test
wes conducted &t 400 Ke and is covered by Table o, A-4 &nd Plete No. £-5.
The meximum set In frequency noted during this test was 27 cycles, or 0.0067%.
£ third test wus conducted at 200 Kc, resulting in & frequency verietion of
22 cycles, or 0.011%, as shown in Teble »o. &-5 und Plate Ho. £-6. The
fourth test conducted et 600 Kc is illustrated in Tsble No, #~-6 snd Plate
No. £-7. The meximum change noted wes 38 cycles, or 0.0063%. It will te seen
thet in &1l the foregoing tests the specification requirements were exceeded.
However, during these teste nmo failures of tubes occurred and the entire
equipment functioned safely and satisfactorily. It wes further noted that the
largest portion of the frequency shift occurred immediztely after the vibration
wes applied. In an effort to determine the cause ¢f this phenomenon a new tube
wze substituted in the master oscillstor Bircuit. 38160 tube, Seriel No. 700
wis used to replace Seriel No. 699.

7. Teble No. A-7 end ¥lete No. L-B cover & test: conducted &t 600 Ke
wherein tube Seriel No. 700 was employed in the mester oscillator circuit. it
#1ll be noted that the specification uirements sre complied with, the meximum
frequency set being 14 cycles or 0.0023%. In order to definitely demonstrate
that the original M.0. tube, serial 699, had been the cazuse of unsatisfactory
operation, &n edditionel test was conducted ct 200 Ke. This test is illustruted
in Table do, A-8 and Plate No. 4A~9. The muximum frequency change noted was
8 cycles, or 0.004%. 7Thus it iz demonstrated that a foulty tube wes employed
during the first four vibration teste and that the XTAJ-€ equipmeat fitted with
the Improved tube cradle and when supplied with suitable tubes is capecble of

sefe and satisfectory operation complying with the requirements of the governing
spedlfilicatlions.

g. After the completion of the vibrution end inclination tests, time
deley releys Rl-3 and Rl-6 wers fitted with the covers provided by the
contractor's representative. These covers produced only a very slight
dimunition of tlhe nolce durlng keying operutions end it le recommended thit
the contractor be required to still further modify the action of these releys to
produce more quiet operution.

9. mgggm%LMp s u result of the tests coaducted in connection
with the dodel XTAJ-6 equipment during the period of 4pril 7th, &th und 9th,
certuin of the recommendstions listed on psges 2-b to 2-d inclusive,of NiL Report
No. 1356 muet be revieced, or modified, us followss

(a) Heference pur. (&/ on page 2-b.
1t ie recommended that She use of 10 watt lamps &8 screen grid
resistors be dlsupproved and thuat suitsble 100 watt vitreous cnumelled reelstore,

complying with the lctest revisioh of Burecu of anginecring specificationc, be
substituted theretfor.

(b) Reference Par. (m) on page <-b.

1t iz recommended thut the latcst revision of the Kodel ATad-b
equipment, u# improved by the subetitution of o modified tube credle, be

fi, Lppendix E, ptge <.
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concidereu Ge& satisfectory to meet the needs of the Nuvel tervice in o fer
as the fzctor of vibration i concerned.

(¢j Reference Per. (x} on pege 2-c.
it is recommended thet the frequeacy stebility of ti.e equipment with
rerpest to inelined operttion be further improved by preventing the thifting
of zuy vitel parts in the master osciilutor circuit.

(d) ReferencesPar. (y) on page 2-c.
it is recommenced that the frequency stebility of the equipment with
respect to operation when sub,ecved to vibration be &pproved.

(e, Reference Par. (kk) on puge 2-d.
1t ie recommended thet further precesutions, over &nd beyond the placing

of enclosing covers on the relsys, be required to reduce the noisc of operstion
of releys RL-3 &nd nu-b6.

10. vonclugions. 4s & resust of the moaificutions and improvements
wrought in the Eodel XTiJ-6 transmitting equipment during the period of &pril
7th to April 9th, 1937, inclusive, &nd &s & result of the tests conducted during
the seme period of time, it is concluded that:

(z) The Hodel XTAJ-6 equipmeat should be capszble of providing safe and
satisfoctory operation when subjected to severe vibratlion.

(b) ®ith some slight modification of the master oscillator circuit, the
liodel XTiJ-6 equipment should be capable of satisfactory operation complying
with the frequency ctability requirements of the governing specificztions, when
instelled and operating on & Navel vessel subject to roll and pitch.

(c) The use of vitreous enamelled resistors should elimincte the
difficulties encountered wien employing smell 10 watt lampe ci soreen grid
reslstore.

(d) The nolse engendered during keying operations which 4s caused by
the Intermittent sction of releys Rl-3 and -6 is not sufficiently eliminsted by
the mere placement of covers over the operating perts. Further re-adjustment
of moveble perte or the &pplication of sulteble buffers 1s deemed necessary.
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- Jeble No, Ix;—2- i I
Model XTAJ-6 Trensmitting Equipment : i
ANCLINATION DUE TO ROLL AND PLTGH OF SHIP |
Test as per paragreph 3-.7-13 of Specifications RE 134 3287 l
q Trensmitter inclined from side to side }

Maximum Minimum
Time freguency Erequency
12:35 500,296 Stationary
{ 12340 290 500. 330
{ 12345 291 333
3 12:50 293 335 |
12:55 293 341
13:00 293 342 y
13:05 293 342 (end) ' |

Baximum frequency change during test from frequency at stert
of test: 46 cycles; 0.0092%

Pereitted by Specificctions: 0.005%
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Tuble Ho. 2-3

Eodel XTLJ-6 Tramsnitting Equipment
ViDRATION
Test &5 per paregreph 3-7-i4 of Specificstions RE 134 3287

Trunsnitter rigidly secured to Test Stand

dime Freguen

16205 500,377
16:10 286
16315 <85
16:20 277
16325 275
16:30 288
16235 87
znd 292

keximum set in frequency between beginning «nd end of test:
85 cycles; 0.017%

Permitted by Specifizctions: 0.0053

Tubes used auring test:

Circuit kfgr Seris!i No.
¥.0. 0438160 €99
iP4 £G38160 697
Audio 0638160 698

P.k. €G38161 16125 (Curbon snode)




® DETLASSIFIED® |
Izble Mo, A~/ ' |[
lodel XTiJ-6 Trensmitting Squipment i
VIBRATLON ' |
Test &8 per puragreph 3-7-14 of tpecificutions RE 134 3287
Tranemitter rigidly secured to Test Stemd

ime Frequency J

09:00 400, 381
} 09:05 369
p . 09310 377
09:15 381
€9:20 395
09225 406
09:30 416
End 408 f

; Maximum set in frequency between beglnning and end of test:
: 27 cycles; 0.0067%

Permitted by Specifications: 0.005%
Tubes used during tests

ircu ifgr serial
.0, CG38160 699
iPA CG38160 697
Audio CG38160 698 : _ |
P.A. ca3816l1 12125 (carbon Anode) |

DECLASS] f-:LD |
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Table No. 4-5

Hodel XT4J-6 Trensmitting Equipment

. VIBRATION
' Test as per peragraph 3-7-14 of Specifications R& 13h 328J
i Iransmitter rigidly secured to Test Stand
' Time Frequency

10345 200.212

10:50 277

10:55 280

11:00 280

11:05 280

11:10 280

11:15 284

End 290

Meximum set in frequency between beginning znd end of test:
22 cycles; 0.011%

Permitted by dpecifications: 0.005%

Tubes used during test:

Circuit Hfgr Serial No.
¥.0. £G38160 659
IPA CG38160 €97
Audio CG38160 698 i
P. A, C438161 16158 (Tantulum énode)

ECLASSIFIED
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L, W S F T
Ieble Ho. 4-6
Hocdel XTAJ-6 Trensmitting dquipment
VIBRATION
Test as per peragruph 3-7-14 of Specificatlions RE 134 328J
Trensmitter rigidly secured to Test Stand

Zine Erequency
13345 600.325
13:50 286
13:55 228
14:00 287
14305 286
14:10 284
14215 280
End 287

Haximum set in frequenqy betwaen beginning &nd end of test:

Permitted by Specifications: 0.005%
Tubes used during test:

Circult  _Mfgr = Serial No.

H.0. CG38160 699
iPA CG38160 697
£udio CG38160 698 _
P.a. CG38161 16158 (Tentelum &node)
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Kodel XTai-6 Trensmitting Equipment LTl
VIBRATLION ¥l |

Test as per paragraph 3-7-14 of Specifications Rk 134 3283
Trensmitter rigidly secured to Test Stand

lime frequency ,‘
|
16300 600,319 :
16:05 A2 |
16:10 307 1
16315 325 |
16320 302 |
16325 312
16230 305
End 305

Beximum set In frequency between beginning and end of test:
14 cycles; 0.0023%

|
i
Pernitted by specifications: 0.005% ‘
Tubes used during test: l ‘

Circult - . gerisl No.
IPA 0G38160 697
hudio 0638160 €98
P.A, CG38161 16158 (Tantelum inode)

DECLASSIFIED
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Table No. i-8
Model XTAJ-6 Transmitting Equipment
VIBRATION
Test as per peragraph 3-7-14 of Specifications RE 13A 3287
Transmitter rigidly secured to Test Stand

~lime frequency

08:55 200.361
09:00 359
03:05 361
09310 365
09:15 366
09:20 364
09125 369

End 369

Mzximum set in frequency between beginning &nd end of test:
8 cycles; 0.004%

Permitted by Specifications: 0.005%

Tubes used during test:
Circuit  __Mfgr _ Serizl No.

M.0. CG38160 700
IPA CG38160 697
hudio CG38160 €98 :
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