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AUTHORIZATION OF TEST 

1. The tests herein reported were authorized by reference (a). 
Other pertinent d~te are listed as ~eferences (b) to (h), inclusive. 

Reference: (a) BuFng. ltr. C-NOs-47390 (1-7-WS) of 18 Jan. 1937. 
(b) BuEng. Specifications RE 13A J28J. 
(c) NRL Report No. R-1328, 8 December 1936. 
(d) GE Co. Memorandum of Dec. 31, 19,36. 
(e) GE Co. ltr. XRS-4l482 of Dec. 17, 1936. 
(f) lNM Schenect£:.dy J.tr. C-47.390(5.3) of 12 Mar. 19.37. 
(g) Re-test data on Model XTAJ-6 F.quipment. 
(h) Contract NOs-47390 of 28 February 1936. 

OBJECT OF TEST 

2. The object of the tests was to determine the efficacy of tbe 
chsnges incorporated by the Contr~ctor 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 TE.ST 

J. Tests were conducted to determine the degree of compliMce with 
the mechanical. and electrical. requirements as set forth in references (b) 
and (h), with specie! emphasis on t.hose aspects of operation and construction 
which had previously failed to meet the contractural requirements. 

4. Specifically, tests were conducted to determine the following: 

(a) Check of mechanical or peysical construction and assembly; 
general workmanship, materials used Eind adequacy of 
electrical circuits to withst61ld operation under Naval 
service conditions. 

(b) Po~er output. 

(o) Quality ot emitted sign~s. 
( 
(d) Determination of tTequenoy overlsp ~d cyolee per divi~iQn 

ot marking ot aaater oec.lllator t'Ulling control. 

(e) C,"heak to determine eaee of adjustlnent and flexibility 
of the various cirouite. 

(t} ~beok of proteotive circuits. 

(g) .uetermination of percentage modulbtion, MOW power output 
Md frequency of audio modulation. 

(h) .frequency atabillt,y and accuracy under the following 
conditions, 
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(1) Accuracy 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 co~trol. 
(6) Change of tubes. 
(7) Variation of supply line voltage. 
(8) Varla tion in ambient tempersture. 
(9) Ve.ric tions in humidity. 

(10) Locked key operation for two hours, CW &l CW. 
(ll) Key locked to intermittenUy keyed condition . 
(12) Continuously keyed to intermi ttently keyed condition. 
(13) Vibration. 
(14) ½ ock. 

(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. However, where 
conditions warranted, a greater number of points in the frequency range 
were investigated. 
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CONCLUSIONS 

(a) A number of changes have been made in the re-submitted Model 
XTAJ-6 transmitting equipment which have resulted in greatly improved 
per formance characteristics. Notably, the equipment lends i tself readily to 
straight-forward tuning adjustments and the tendency of the frequency to drift 
for long periods of time which marred the perf'ormance of the original model 
has been eliminated. 

(b) Side shields and tube access door have been perfor~ted permitting 
a view of tbe interior of the transmitter W1it. Tbe frequency stability 
characteristics of the transmitter have been improved to the point where 
specification requirements are complied with, with the exception of tbe 
effects of humidity. 

(c) Power output is substantially the same as in the original model 
and this output is obtainable without causing tubes to be worked to the 
point of s dversely affecting filament emission. ~tandard 38161 tubes as well 
as the newer type of Tantalum anode tubes worked equally well in the pov1er 
amplifier circuit. 

(d) As a result of the modifications incorporated into the original 
model certain points have arisen which require correction in the re-submitted 
model. A number of the defects which were disclosed during the original tes t s 
have not been remedied in the re-suani.tted model, the Bure~u of .Ehgineering 
and the Contractor agreeing that these changes would be made in the 
production models only. 

(e) 'lbe re-submitted equipment still fails to comply with the general 
requirement that se.£e 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 la.mp failures. Certain factors, of 
lesser importance also require correction. Briefly, these consist of noisy 
relay operation, lack of symmetry in connection with certain controls, 
unsatisfactory overload protection and weakness in meter design. In view 
of the above, it must be concluded that the re-submitted XTAJ-6 equipment 
requires further modification and corr ection before it can be considered 
suitable for use in the Naval Service. 
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It is r ecomraended: 

(a) That the ~se of 10 watt lamps as::creen grid re~istors be 
disupproved. (~ee p~. 31.) 

(b) That the mocli.fied form of interlock switch provided on the 
antenna band change swit'!h be approved. (Pu-. 34j. 

(c) That the pl:Ulel carrying the filament rheostat, bias .field 
rheostat, plate field rheostat Ei.lld tube life meter be re-arr&.nged in the 
interest of symmetry. F.quidistant spacing of the above mentioned items 
items will provide the desired effect. (Pnr. 35;. 

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

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

(f) That the tube protective relay (5-second drop out) be consider ed 
&atisfactory with respect to the timing adjustment. (Par. 41). 

(g) lbat t,be new de~isn of ovek1Qad re§et devi~e be approved, 
(PO,l". ~). 

(h) 'l'Aat the perforat1Qn of tube ~oce~~ ooo~ o.nd side ah1eldP 
be ~pproved. (Par. 43), 

(1) That the P,A, o.noke eoil ~a aupplied in the re-eu'bm1tted model 
be approved. (Par. 44), 

(J) Tbet tho operuting characteristics of the J..TAJ-6 equipment, 
in oo far us tlle factor of tube emisaion is concerned, be approved. (P~r. 45), 

(k) That the llodel XTAJ-6 equipBlent, in its present sttttua, 'be 
considered i:J.s falling to meet the opecifioation requirement that "safe ~ 
and satlsfaotory performance El.re assured. (Pe.r. 46). 

(l) 'lhnt the mounting pedestal as furni13bed with the re-sub.initted 
model be approved, (P£-r, 47). 

(111) lhat the design of the equipment be so modified as to prevent the 
failure of any part when the equipment is subjected to severe vibr&tion. 
(Par. 48). 

(n) 'l'bat the sample type of door latch submitted be approved; that 
the elimination of the bacld.ng strip from the lower compartment doors be 
npproved. (P&r. 49). 

(o) ·!hat the Master Oscillator dial control be approved. (Pb.I'. 51). 

(p) ·!hat the improved design of flexible coupling ao supplied on the 
entanna vw-lometer control be approved, and that the use of Allen type set 
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screws be approved. (Par. 52j. 

(q) That the indicator lamps, using frosted color caps, as furnished 
with the re-subnitted model, be approved. (P&r. 56). 

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

{s) That the f requency stability of the equipment., when subjected 
to variations in ambient temperature, be approved. (Par. 58). 

( t) Tna.t greater frequency stability be required from tbe equipment 
when subjected to variations in rel.ative llumidi ty. (Par. 59). 

(u) · That the frequency stability of the equipment with respect to 
2-haur locked key operation be approved. (Par. 60). 

(v) That the frequency stability of the equipment with respect to 
change f rom key locked to intermitt,ently keyed condition be approved.. (Par.61). 

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

(x) lhat approvel of the frequency stability of the equipment with 
respect to inclined operation be withheld pending such time as the trans
mitter cwi be subjected to the necessary tests. (Phr. 63). 

(y) 'lb.at approval. of the frequency stability of the equipment with 
respect to operation when subjected to vibration be withheld pending such 
ti.me as the t r ansmitter will function successfilly when subjected to 
vibration. (Par. 64). 

(z) That tbe frequ~cy stability of the equipnent, when subjected to 
shock, be approved, but that steps be taken to insure that 611 meters 
supplied will successfully withstand shock (Par. 65). 

(aa) That the modification of the flls.ment circuits, as incorporated 
in the re-sul:mi.tted model, be approved. (Pu-. 66). 

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

(cc) 
approved. 

That the overlap characteristics of the re-submitted model be 
(Par. 68). 

(ddj That the improvements incorporated in the re-submitted model to 
facilitate tuning adjustments, indl.uding the positioning of the iPA a.nd PA 
plate ammeters in the high potential side of the circuits be approved. (Par. 
69i -

(ee) Tbat the modified tuning control marker as submitted by the 
contractor be approved. (Par. 70). 

(ff) That the dial locking mechanism on the master oscillator control 
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be improved to provide more securin6 1ocking action with less effect upon 
frequency. (Po.r. 71). 

(ggj lhat the modified method of securing the shield securing s tuds 
be approved &nd that proper precautions be taken to insure that all studs 
be of sufficient length to pennit removal of lower shield sections without 
the necessity of removing the upper shield sections. (P~r. 75). 

(bh) 
(Par. 76). 

(ii) 
approved. 

lhat an improved type of "Remote-Local" switch be provided. 

~'hat the magnetic interlock on the autoaatic controller be 
(P&r. 78). 

{jj) That the modified key relay furnished with the re-subnitted 
model be approved but that the marking of the remote control circuits on 
the terminal panel of the transmitter unit be modified to conform with 
standard p;r:-acti~e as illu~t.ri;i;ed ~ Navy Drti.willg RE 43'1.A ~6~, (far. 81), 

(kk) Th&tt profer uteps 'be tak® to in~ure Quiet operlitiQn of audio 
drop out re1e,y (tu..-6J e.nd ,-eec,ond drQp out .-elny (RL-J). (P(:IJ", 84), 

(ll) 'l'bat the Intermediate Amplifier pls.te ow-rent meter be ch&n~ed 
from.Oto 300 mUliampere ran~e to Oto ~00 milliampere range, (Par. 85). 

(mm) '.l'bat the terminal 'board in the bottorn compartment of the 
transmitter unit be made more accessible. (Pfi.r. 86). 

(nn) 'Iliat an improved metho<;l of aounting the test key and "Remote-
Local" switch be provided to improve the appearance of these elements. 
(Par. 97). 

(oo) That the re-subnitted preliminary Model XTAJ-6 equipment, in its 
present form, be considered unsatisfactory for use in the Naval bervice 
and that fonaal .6.ccepw.nce be held in abeyance until the Contractor has 
demonstrated that ell deficient items hawe been corrected in a manner 
meeting the approval of the Bureau of Engineering. 

-2d-
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Ml!TlIBIAL UNDIB T1ST 

6. The material under test consisted of one preliminary model XTAJ-6 
tranmnitting equipment, &s modified by the contractor, complete with motor 
generE-tor equipuent designed to operate from a 440 volt, 3 phase line 
supply. The equipment was m61lufactured by the General Electric Company, 
~chenectady, New .lork, tmder contract NOs-47.390. The transmitter i s r ated 
at~ nominal oµ~put of --500 watts and covers the frequency range ot 175 tQ 
600 kUocycles • . lhe eqqipment, is capable of both CW and· MCW emi.9~icm. 

7, The ~ -subnitted model wa13 received at the Naval Research Lal.;lorato17 
on March 8, 1937. 

METHOD OF TE.ST 

8. The equipment, when reooived, was carefully examined to determine 
whether adequate prece.utions had been observed in preparing the material 
for shipment and whether e:ny damage had been incUITed during the process of 
transport ation. 

9. 'ibe equipment WHS then wired up and placed into commission. 

10. Power output measurements were made using dupy antennas of the 
characteristics outlined in the governing specifications, employing 
essentially non-inductive resistors and low loss capacitors. Resistors and 
capacitors of ample current carrying ca.pa.city were used in order to prevent 
overheating from influencing the results. A precision type radio frequency 
E,JlllllCter, connected in the ground side of the dummy antenna, we.s used for 
measuring the radio frequency current. 

11. Frequency ch.enges and drifts were checked by means of the Model 
~K frequency indicator, Seri al No. 2, the tsansmltter being operated et full 
power output whenever the governing specifications required this type of 
operation. 

12. Frequency range, overlap and kilocycles per division of dial marking 
were determined by means of a Model LD-.3 Crystal Controlled Calibrator, 
Serial No. 2. 

13. The t r ansmitting equipment, including motor generator, were placed 
wiWn a teat chamber and subjected to variations in ambient temperature 
between the limits of -1° and plus ;o° C. and variations in relative humidity 
between the limits or approximately 20% and 95%. 

14. Tbe percentage of modulation was determined by menna of a Model 
OB oudio analyzer. 

15. A Model RAA Receiver was employed for determining the quality 
of emission. 

16. "rhe keying response or tbe tranfflllitter wne inveatiaated by moo.no 
of an automatic sander and a cathode r~ oocillograph, 

l7. The ability of the equipment to withstand vibration was determined 
by mounting the entire equipment on a test &tend cap~ble of producing the 
neoeasacy vibration. 

DECLl\SSIFIED 
-3-



c;:cLASSlriED ~ 
18. Shock tests were conducted by subjecting the equipnent to blows 

from a 20 pound weight suspended in the ma.oner outlined in the governing 
specifications. 

19. The opere.tion of the equipment ws.s checked with regular 38161 
tu.bes in the amplifier stage, es well ~s with special TMtalUDl platQ tubes. 

~O. All vacuum tubes employed during the teats were first obeo~ed to 
detennina thetr e.111icH~ion and static aharaoteri5tics to int!ure that tbey 
oomplied with N~v,y Tube ~ecific~tiQns. 

pATA RECORD~JJ 

.21. Complete data were recorded during all te~ts conducted end this 
information is appended hereto &a Tables l to 29 and Plates l to 6, inclusive. 

PROBABLE ERRORS lN ~ULTS 

22. Precautions were taken to minimize errors in the results obtained 
through the use of accurately calibrated instruments and by Rechecking 
results when conditions warranted. 1dentical tests were conducted at different 
frequencies in order to determine the reliable average operation of the 
~quipnent. 

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

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

25. All exteros.l meters employed in the measurements were of the 
precision type whose calibrations were verified previous to µse to insure 
accuracy. 

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

RESULTS OF TEST~ 

27. The ...:iodel XT1'.J-6 equipment was received in undnmo.ged condition. 
Transportation from the plant of the Manufacturer to the ~av~ Research 
16.boratory was effected by means of motor truck express. 

28. The wiring diagrams submitted &nd the test ce.bles provided by the 
manufacturer permitted the rea~ commissioning of the equipment. 

29. ~ince this report covers the re- test of the model XTf.J-6 equipment, 
specific com.'llent is not m&de 011 each indhri.duw. p&r.agra.ph of specifications 
RE 13A 328J. In mb.DY respects the re-submitted model does not differ from the 
origin&l. model, which was covered in detail in NRL ~port .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. R-1328 and under the 
list of "Recommendations" set forth on pages 2-b, 2-c, 2-d and 2-e of the 
above mentioned report. However, the tests conducted in connection with the 
re-suanitted model bave revealed certain additional items requiring consideration 
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tmd corrective ection and these will be discussed in detail with appropriate 
references to the particul&r paragraph of the governing specifications concerned. 
In addition, it was necessary to determine ~hether the various modifications 
made in the re-submitted model had affected the frequency stability or other 
opera.ting characteriatics of the equipment ,vtuch had been satisfactory previous 
to the time these modifications were made. Therefore, a1.l the tests required 
under the tems or paragraphs 3-7-1 to 3-7-15, inclusive, of Specifications 
ru: 13A 328J wer e &gain conducted in connection with the re-submitted model. 
The results of these tests are described in detail in the following paragraphs 
of this repor t. 

JO. 'l'he following paragraphs, Nos. 31 to 83, inclusive, contain a 
discussion of the various items 11.f>ted in paragraph 165 of Report R-1328 and 
under the list of "Recommendations" contained in the above mentioned report. 
The method of correction, the results obtained and compliance or non-compliance 
with the governing specifications are indicated. 

31. (Refer ence: Par. 165 (a) & Par. (a) of page 2-b). 
Bureau of l!bgineering letter of 18 Janwµ-y 1937, Reference (a), authorized 
the continued use of 10 watt lamps as ecreen grid resistors provided that it 
was demonstrated in the re-submitted model that these lamps operated satis
factorily under the effects of vibration. The flexible mounting supporting 
these lamps has been modified by the manufacturer. During the vibration 
tests of the re-submitted model, in the course of which the equipment was 
subjected to vibration of varying frequencies and amplitudes for a total 
period of approximately two hours twelve (12) screen grid lamps fulled. The 
majority of lamp failures consisted of filament breakages, although it is 
possible ' that a number of the 1£mps burned out due to vacuum tube failu.ces. 
lt must be concluded, therefore, that tb.e use of 10 watt lamps as screen grid 
resistors in the re-submitted model XTM-6 is unsatisfactory and unsuit~ble 
for service requirements. 

32. (Reference: Par. 165(b) & Par. (b) of page 2-b). 
Reference (a) &utborizes tb.e use of the original type of voltmeter multiplier 
re~lPtors. 

33, (Reference• Par. l65(o) & Fijr. {e) of fmg~ 2-b), 
No fu~the~ galling of band change iWitches was note~ in the re-eubnittea model 
and reference (a) autborlzed the Uie of the present type of switdbes provided 
that the modificationa eugge~ted by the contractor are incorporated into the 
production models. 

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

35. (Reference; Par. l65(e) & Par. (e) of page 2-b). 
The master oscillator stand-by filament rheostat has been eliminated from· the 
re-submitted model and the remaining filament rheostat oper~tea at sufficient 
tension to preclude the possibility of accidental movement. With the 
elimination of the stand-by filament rheostat, steps should be taken to 
insure that the arrangement of the remaining fllsmeot rheostat, bias field 
rheostat, plate field rl}.eo,:;t,at and tube l ife meter are re-located in the 
Production models to provide £or a symmetrical and pleasing arrangement of 
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these controls. Equidistant spacing of the above mentioned controls will 
provide the desired effect. Plate No. 6 is a vlew of the front panel and 
ill1Jstrates the unsymmetrical appearance of the panel i n question. 

36. (Ref erence: ~c:..r. 165(f) and Par. (fj of p~ge 2-b; . 
No change hes been made in the biuf: field rheostat in the re-submitted model. 
Reference (a, authorized the manui'acturer to ll!clce thie chenge in the productioJ1 
models but did not require the c:he.nge to be mt..de in the re-submitted 
preliminary model. 

37. (Reference: Par. 165(g) and Par. (g) of page 2- b). 
No change hus been ms.de in the hinge pins slnce the contrlictor explained 
that the present hinge pins were of stainless steel but possessed some 
magnetic proper ties. 

,38. (Reference: Pc.r. 165(ij and Par. (ij of po.ge 2-b). The use 
of the present type of phenolic compounds is considered satisfactory. 

39. (Reference: Par . l65(ij and Par. (i) of page 2-b). 
Fuses used in circuits operating at potentials of 440 volts or le~s are of 
the renewable type in tbe re-subnitted model and hence conform with the 
requirements of the governing specifi cations. 

40. (Reference: Par. l65(j) and Par. (j) of page 2-b). 
t.n ~dditional overload relay has been provided for the protection of the 
msster oscillator and intermediate amplifier tubes. The coil of this relay 
is connected in series with the mid-taps of the M.O. end l.P.A. filament 
windings. The rel uy muy be ~djusted to give adequate protection to the 
M.O. und I.P.~. tubes end this portion of the overlo~d protective circuit 
ls considered satisfuctory. However, the originil protective relc.y (RL-1) is 
connected into the circuit in the same manner as originally, i.e., the coil 
of the relay is in series with the negative l end of tne 1500-3000 volt plete 
generator. Thus the plate and ~creen grid current of the I.P.A., P.A. 
and audio oscillator tubes, when the l atter tube is in use, nows through 
the coil of this relsy. Thus, i t will be seen that the I.P.A. tube plate 
current flows through the coils of both overload relt..ys. This condition 
is unneces&&ry 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.h. overload relay (RL-1) oe connected into the midtap of the P.A. 
filament transformer secondary and that the current rating of the coil be 
reduced somewhat to permi t e more accurate adjustment of the relay. At 
present it is necessary to turn the adjust.ment to the extreme minimum 
position before the relay will trip when P. A. plate current ia in the 
region of 500 milliamperes. 

41. (Reference: Par. l65(k) and Par. (k) of page 2-b). 
'lbe tube protective rel ay {5 second drop out) is cap&ble of accurate adjust
ment in the re- submitted model and this phase of its operation is considered 
to be satisfactory. (An unss.ti sfs.ctory feature of this reley, ncmely, 
the noise produced during keying oper&tions, i s disoussed 1n parag~aph 84 
below). 

42. (Heference: Par. 165(1) and Par. (1) of page 2- b). 
Both of the overload relays provided in the re- suanitted model are equipped 
with satisf&ctory re-set devices of rugged design. 'l'bey are considered 
satisfactory for servi~e use. .,. 

-6-

DECLASSIFIED 



((f ECL.i\SSIFIED 
43. (Reference: Per. 165(m) and Par. (m) of page 2-b). 

The tube access door of the ~e-~ubmitted model has been provided with 
perforations through which the operation of the various tubes may be 
observed. In addition, the side c.nd re~r shield~ of the transmi t ter, as 
well ,s the top, have teen perforated in a s~tisfactory manner. 

44. (Reference: Par. l65(n) and Par. (n) of page 2-bj. A redesigned 
choke coil bas been incorporiited in the Power .amplifier circuit. During 
locked key tests of two hours duration Gt frequencie£ of 200, 400 ui<l 600 
Kc. the maximum temperature ·rise in the plate choke vms 29 degrees C. During 
the original tests o.f the XTJ...J- 6 equipment temper~ture rises £;.S high as 86 
degrees C. were noted in the plate choke. The present choke coil in the 
re-sul:mitted model is considered satisfactory. 

45. (Reference: Par. 165(0) and .t'&r. (o) of page 2-c). 
During the tests of the r e-submitted model XT&J-6 equipment no signs of tube 
failure due to lofs of emission were noted. 'The 38161 tubes provided by the 
contractor were fitted with Tantalum plates and one of these tubes was 
operated in the Power Amplifier circuit for i; total. of 59 hours without &iy 
noticeable loss in output. It was the intention, at the cOJllpletion of tests, 
to re-check the emission ond plate current characteristics o.f this tube to 
deteaine definitely whether any loss~ oper&tlng chnracteristics bad been 
suffered by the tube. Unforttma tely, the grid structure of th1s tube 
co.rried &way during the .first vibration tect, destroying the tube. During 
the tests i t was noted that the T~ntalum anode operated at~ high temperature 
ee.using the plate to assume a bright red color. However, this type of 
operation did not appear to injure the tube. In order to check the operation 
of the tr&nsmitter with stbndard tubes, CWL-38161 tube, Serial .No. 27462, 
was subjected to locked key tests for a total of 18-1/.2 hours. No falling 
off in power output was noted during this test. Table No. 1, appended hereto, 
includes the dat& collected during this test. During tests to determine 
the power output of the Model XTAJ-6 transmitter, standard 38161 tubes were 
5ubstituted for the Tantalum anode tube. No appreci~ble difference in 
operation or power output could be noted with the exception that the standard 
( molybdenum E:.nodc) tube operated at a lower temperature. It w&s the original 
intention to operRte a standbrd 38161 tube in the power amplifier circuit 
for a period of approximately 30 hours (key locked). However, due to the 
vibrational difficulties encountered orders were issued to abandon 61.l further 
tests and the locked key test Wl1S terminated after 18-1/2 hours time. 
Emission checks conducted previous to end after the 18-1/2 hour locked key 
test showed that tube CWL-38161, Seritl No. 27462, bad suffered no loss in 
emission. lt is concluded therefore, that the Model XTAJ-6 equipment, based 
upon the operation noted during the rather restricted tests herein reported 
upon, bas been improved to the point where locked key operation hus no 
deleterious effects upon the characteristics of the vacuum tubes employetl. 

46. (fteference: Par. 165(p) wid Pc.r. (p) of page 2-c). 
lbe Model XTJ.J-6 equipment fails to comply with U1e requir81!lent tba t safe 
Ei.nd sutisfactory operation be assured since 38161, and 38160 tubes, as well 
as screen grid resistor lamps, failed repeatedly tmder the influence of 
Vibration. This matter is discussed in detail in paragraph No. 4S below. 

47. (Reference: Pt.tr. 165(q) and far. (q) of page 2-c). 
lbe re-&uanitted XThJ-6 is provided with a solid mounting pedestal of 
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&dequb t e s treni:;t h and sa tisf'a.ctory dimensions, con sh t i ng of f our inch 
s t eel chW1.0eh ;, fmitubly braced. 'l'hree !illgle plate~ or ws.shers f or 1/211 
moun ting bolt~ are welded on each channel. 

48. Reference: Far. 165(r) and Par. (rj of page 2- c). 
(aj Vi bra tion tests were conducted to determine whether the re-sub

mitted r:iodei compl ied with the requirements of pc.rcgraphs 2-20 und 3-7-14 
of Speci fi catiom, RE lJf. 328J. The entire equiptrnot w&.s securely bolted 
to the tes t st&nd illustrated in Plates 22, 23 end 24 of r eference (cj, 
and subjected to vibr~tion of varying degrees of frequency and omplitude. 

(b) The f i r s t test was conducted at a frequency of 200 Kc. after 
the test had proceeded for approximately 10 minutes the pl ate overl oad relay 
operuted and shut the equipment down. Investigation reve&led that the entire 
grid structure of the Power limplifier tube (Seritl No. 16153) had carried 
away. This tube was repl~ced by Serial No. 16149 and the test age.in 
attempted. Both of the foregoing tubes are of the Tantw.um a.node type. 
After approximately 15 minutes vibration, during which period the plate 
overload relays operated spesmodically, the P.A. e.mplifier tube failed. 
ID this instBnce the failure was caused by the filament striking the center 
support and at times a short circuit would occur between the filament c.nd 
grid. 

(c) During the period of time which ce.used 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 pl&te 
structures short circuiting. The vibration actually caused the plE.te 
structure to move sufficiently until it came in contact with the screen grid 
element. A second 38160 tube was substituted io the IP/, circuit. After 
~pproximately 45 minutes of vibr&tion this tube al.so failed, for the srune 
reoson. 1.Juring thi~ period a number of screen gri d resistor lsnps a.lso 
failed due to filament breakE.ge. 

(dj Test~ were then halted in order to permit representatives of the 
contractor to exwnine the equipment end attempt modificati ons in the tube 
cradle 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 w~s modified to some extent, 
6lthough a number of screen grid lamps failed during this process. The 
contr&ctor had supplied four additiontl 38161 tubes, two of the Tci.lltalum 
pl&te type and two of the carbon plate type. A Tantaltnn t ube w~s inserted 
in the P.h. circuit and attempts were made to conduct the standE.rd vibration 
test called for under par. 3- 7-14. Aft er 20 minutes of vibr1::.tion the P.A. 
tube jumped out of the upper (filament end) socket and three screen grid 
lamps burned out or were broken by vibrat.ion. The tube was replaced in the 
socket and new screen gr id lamps insw.lled. After ~ minutes of vibration 
the tube again left its upper socket and one screen grid lamp failed • .! 
retainer was then secured to the upper P. A. socket to pr event the tube from 
leaving the clips and the defective screen grid lrunpi:- was replaced. 

(ej On tbe next attempt the equipment withstood vibrutlon for ll 

period of thirty minutes without any definite t ube or screen grid lE.Dlp~ 
failures and the perms.nent set in f r equency did not exceed the specificetion 
requirements. 
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(f) The following morning, April 2nd, 1937, att empts were made to 
conduct a vibration test nt 600 kilocycles. Before vibration was applied 
to the -equipment it we.s discovered that c.nother screen grid lamp had 
failed. ·The lc.illlp was replaced and the test started. Jl.lmost immediately 
the pl~te of the 38160 tube in the audio o~cillator circuit carried away from 
its supports. bince no ffiOre spare 38160 tubes were availeble, the audio 
oscilletor tube vra.s renoved from the transmitter. It was found, however, 
that s. number of screen grid laaps hnd again failed end the ple.te overload 
relays opened almoat instanUy upon applying vibration. During this test, 
on April 2nd, a Clirbon enode tube, ~er. 16150, was used in the power 
emplifier stage. 

(g) At this point Qrders were received to discontinue a.11 test s. 
Up to this time the set had been subjected to a total of approx1mately two 
hours of vibration, although it was possible to complete only one thirty 
minute test. Fu.lures to date consisted of the following: 

3 - 3816o tubes 
2 - 38161 tubes 

12 - Screen vrid Lamps 
4 - Ground strips from tube cradle to frame broken off. 

In addition, it is likely that the internal structures of the remaining ,38160 
tubes have been affected. As a result of the above tests it must be concluded 
that the re-submitted Model x:r.AJ-6 equipment fails to meet the requirements 
of the governing specifications with respect to vibre.tion. 

49. (Reference: Par. 165(s) and Par. (s) of page 2~c). 
The re-submitted model is still fitted with the s6l!le door latches furnished 
with the original model. However, the. manufacturer has submitted, under 
separate cover, a SEilllple door fitted with an improved type of door latch. 
This sample latch i:: rugged in desi5-n, is of good appearance, locks the door 

securely in place f.l!ld such wet=:.r as m6.y be expected to teke place during the 
life of the equipnent will automati~.ally be compens~ted for by 6 spring 
tension arrangement. The latch i.s limited in its motion to an angle of 90 
degrees o.nd an arrow prominenUy marked on the knob indicates the position 
of the latch. The knob is of rectangulcr sh8.pe, affording a 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). 
Reference (a) authorizes the use of the main namepl~te as originally 
submitted. 

51. (Reference: Pe.r. l65(u) and Par. (u) of page 2-c). 
The m&ster oscilletor ditl on the re-submitted model has been udjusted so 
that the main and vernier markings line up suiwbly and the "spring" or 
"jump" effect previously noted when operating this dial has been eliminated. 
These chhracteristics of the master oscillator difl. Ei.re now considered as 
s6. ti sfac tory. 

52. (Reference: Par. 165(v) and Par. (v) on p&ge 2-c). 
A sample design of s.n improved flexible coupling was supplied with the 
re-subnitted model in coonection with the entenn~ variometer control. The 
shaft collar is fastened to u flexible strip IV' peening collar shoulder over 
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strip through fl~tted hole in the strip. 'Ibis coupling operated satisfactorily 
duri?lg the course of the tests reported herein. Two wrenches for the "J:.llen11 

type· s e t screws used in the equipment hc.i.ve been provided. The wrenches are 
clipped to the freme of the tr&nSJai t ter in &cce::i&ible places in Et muuner 
proof agoinst vibr~tlon. 

53. (Reference: Par. 165(w) and Par. (w) on page 2-c). 
The V1il'ious tube sockets in the re-sut:mitted model huve been marked to indicate 
the type of tube to be used in es.ch socket.. 

54. (Reference: Pe.r. l65(x) a.nd Par. (x) on page 2-c). 
No change has been made in the lifting devices to .permit ready replucement of 
the rubber washers used to prevent rattling. The Contractor st~tes that 
provlsion for ready replacement will be mude in the production models. 

55. (Reference: Par. 165(y) and Par. (y) on page 2-c). 
tfo change has been made in the re-sutmitted model with respect to the 1'finish 
of the shield securing screws. The contractor states that the shield securing 
screws used on the production models will be furnished with a dull finish to 
comply with the governing speci£ications. 

56. (Reference: Pe.r. 165(z) and P~r. (z) on page 2-c). 
The neon type indicatQr l&JDP~ have be~n ~~l.Pate~ from the re~~ubmitted 
111odel. and i n their pl•ee tile lllWlufe.eturer hae s\ibstitute(). indicator le.inp'3 qf 
the style uaed in the Model 'l'AQ-4 equipnentij, Ibese lups giv~ satiefaetory 
indieationa. '!be froste~ type of colo~ cup ie to be preferred,J:!.1.nee it gives 
(l. more prOlllinent indication, purt1cularly when viewed from the side. "Power" 
on is indicated by a red signal, "Biee" is indic~ted by~ green sign~l and 
"Ple.te" vol t age is indionted by a red f:lignal.. 

57, (Reference; Par. l65(aaJ Bild rer. (a.a) on page 2-c). 
Verie.tion of supply line vol te.ge or VIU"ia.tion of voltages s.pplied to trans
mitter unit. Table .1.'io • . 14 appended hereto illustr&tes the results of tests 
conducted at 200 and 600 kilocycles wherein the v&rious voltages·applied to the 
transmitter unit were varied independently and in uniton from a vcJ.t;e of 5% 
below normal to a value of 5% above norm&l. 'l'he frequency variE: tions noted 
are less tban tbose permitted by the governing specifications. Compeari6on 
with Table No. 17 of reference (c) reveale that the characteristics of the 
re-submitted model, in this respect, are superior to those of the original 
model. ·r'-ble ''o. 15 appended hereto covers the results ottained during en 
additional t est wherein the line supply volts.ge was varied between the 
limits of minus 5% to plus 5% in El time of one minute and additionally in a 
time of five minutes. Only negligible frequency changes resulted from such 
v&.ri~tions in supply voltage. It is concluded, therefore, that the re-sutmitted 
model XTAJ-6 complies with the provisions of paragraphs 3-7-7 and 6-3 of 
the governing specifications. 

56. (Reference: Par. l65(bb) and Par. (as.) on page 2-c). 
Variations in ambient temperature, Tables No. 16 and 17 and Plates No. l nnd 
2, appended hereto, cover tests conducted to determine the effect of variations 
in ambient temperature between the limits of plus 51 degrees and m~l.!~ ! dt!g,ree 
Centigrade. !.luri ng these tests tbe rel&tive humidity wo.s maintained at a low 
val~e. Temperature changes were mude in steps of lO degrees. It will be noted 
that in t.11 i nstE:Dces the frequency changes per degree cbt.nge in ambient 
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t empereture are lesn thEJn thnt permitted by the governing specif ic~t i ons. 
Comp&rison with tablee No. 19, 20, a and .22 of Reference (c j reveals the.t 
the operc.tion of the re-submitted model h~s been gre~Uy improved over th~t 
of the originE:.l model. 

59. (iwference: P~r. l65(cc) and Par. (~a) on pt:.ge 2-c). 
Verit.tions in humidity. 'l'ables No. 18 &.nd 19 and PlE,tes No. 3 and 4 &ppended 
hereto, cover tests conducted to determine the ef fect of vsri~tions in 
humidity. During these tests the ambient temperature wc..s held constant at 
41 degrees Centigrade. lt will be noted that at 200 Kc E.,nd 600 Kc the frequency 
changes noted were 0.066%, m erea.s the specifications permit a r.ic:ximum frequency 
change of only 0.05% .. At 200 Kc the decrease in power output during the test 
w6s 15.4% end at 600 Kc. J.0%; specifications limit power output chnngec to 
5%. '!his decrease in power output is mtt.inly due to the f&l.ling off of the 
motor generator voltages rather thlll'l the effect of humidity upon the tr&nsmitter 
unit. Comparison idth Tables No. 23 and 24 of reference (cj shows thGt the 
re- subaitted model i~ less u'fected by humidity than war, the origino.l. model . 
However, the re-subnitted model fE.ils to comply wiU1 the requir~ents of 
pa.r&grepb J-7-9 of the governing specifications. Attention is invited to the 
fact that the range of humidity W&S somewh&t grei:.ter thE.n that specified in the 
governing specifications. A low value of 10% was re~cbed during the tests, 
while the specifications C6ll for~ low value of 30%. Thus the tests condu~ted 
may be considered of a somewhat more strenuous nbture than definitely cal.led for 
by the governing speci fications. The vertics.l dashed lines on plutes No. 3 and 
4 are so dra\'ID as to embrace the frequency cbi::.nges occurring between the limits 
of 30% relative humidity and the top value of 93%. Re-estimt.ting the frequency 
chenges encountered on this basis supplies the following information: 

-Plate J. 
Variation of frequency with humiaity between 

30% end 93%. 
Meximum frequency variation; 200.585 to 200.463 Kc 
Chlmge in cycles - 122 
Change in percent - 0.061% 

Pl.ete 4. 
Vari~tion 0£ frequency with humidity between 

30% Ct.nd 93%. 
lia.ximum variation in frequency; 600.712 to 600.382 Kc 
Change in cycles - 330 
Change in percent - O. 055 

Thus it will be seen th6.t al.tho the frequency change computed on this basis is 
somewhE.t less thr.n that shomi in Tables No. 18 snd 19, the variations are still 
in excess of the specific~tion requirements by a sm&l.l margin. 

60. (Reference: P~. 165(dd) wid Par. (aa) on page 2-cj. 
Tables ho. 20, 21 nnd 22 cover two hour locked key tests conducted at 200, 400 
and 6oO Kc respectively. lilCW trMsmission was employed during the test e.t 
400 Kc. lt will be noted th.at in all cases the specification requirements are 
compli ed with and that the r esults obtained are far superior to those obtained 
with the original model. uo overheating of pnrts wus noted th~ t the undesirable 
drift idlich marred the operation of the ori ginal model is prectica.lly 
eli.mina ted in the resubni tted JllOdel. 
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61. (Reference: Pw-. 165(eeJ uid P11.r. (ca; on page 2-cJ. 

rable No. 23 cover s tests conducten to determine the f'requency chrulges 
resulting from chs.nge f r om key locked to intermi t tent ly keyed condition. 
rests were conducted at 200 und 600 Kc. The r esults of these t ests indicate 
that the operation of the r e-submitted model i s greatly improved i n this 
re~pect and complies wi th the speci fic&tion r equirements. 

62. (Reference: . Par. 165(ffJ end Par. taej on P<>,ge 2- c ) . 
rabl e No. 24 covers t ests conducted to determine the frequency chunges 
result ing from change from continuousl y keyed to int imnittenUy keyed 
::ondition. Tests were conducted at 200 and 600 kc. The requir ements of 
the governing speeifleations have been complied witb. &nd the re-suani t ted 
nodel shows a decided improvement over the original model 1n this r espect. 

63. (Reference: Pt.r. l65(gg) and Par. (aa) on page 2- c). 
l'be ef fect of roll and pitch upon the re-submitted model w~s not determined 
iue to the f~ct thbt orders were i ssued to discontinue e.11 tests on account 
~£ the difficulties encountered during the vibr~tion tests. 

64, (Referw.e@I rl,ll', 16S(bh) Md p~~- <~~) QQ p~~e ~-CJ, 
r~blo ~o. 25 cmo fl~te ~a. ~ cover Ule ~eijul~s of~ vibratlon t e~t oonduete~ 
u.t e. frequency of 200 Ko, i e @xpl.f.ined 1D para.~6.ph 48 above, tube fail ureti 
and the t&lilure of ecreen gri<l lwnp1> prevented the COJ!lpletion or teat ;, , The 
naxun.111 Ht in frequency noted e.t 200 le was 3 cyolee Qr 0, O0J,5%, wbereae 
specifications permit a value of 0,005%, Reference to plato No. 5 revel.\l~ 
that at certain frequenaiee of. vibrf..tion, notebl__y 1500 RtP.U, or 25 cycles, 
the output frequency of the trans•itter wavered over limits of epproxillletel y 
40 cycle~. VibratioQ treq~encieP of 900 R,P.~. ~d 1100 R,P.i. also affected 
the operation and most of the failures ocourred while the frequency ot 
vibration was either 1;, 18 or 25 cycles, especially the 16.tter. 

65. (Reference, Par. 165(11) and Par. (aaj on page 2-c). 
Table No. 26 covers the results of tests conducted ~t 200 and 600 Kc during 
which tbe transmitter was subjected to shocks in nccordance with the procedure 
outlined in paragraph J-7-15 of specificationu RE lJA J2BJ, The cb,mges in 
frequency noted tall within the limits prescribed by the governing specifi
cations. When the equipment was. aubJected to the first shock, however, the 
antenne. &mmeter suffered a casualty, The meter parts are secured in the 
bakelite case by means of three screws spaced oround the barrel-like port ion 
of the case. 'l'be bakelite at these three point s cc..rrit:d s.wc.y permitting 
the meter works to drop into the trE.nsmitter. It is believed thut &iis 
method of securing the meter in the Ca.Se constitutes & weakness llihicb should 
be remedied. Investigation revealed that meters constructed by other 
manufacturers have a greater factor of safety in this respect. The following 
table lists meters of -v:&rious makes end indicates the width or material between 
tiie screw hole and the reu-, edge of the case. 

Thickness of' m&.teri sl between 
ti§nufacturer screw hole end edge of cnse. 

General ilectri c \,Qmpany 
ne&ton lnstrment Co. 
Westingbouee Eteo. _.. Mfg, ee. -
Roller Smith Co. 

o.oB5" 
0.187511 

O.l87S" 
0.12511- -
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66. (Reference~ .Par. 165(jj j and P .. r . (bb) on page 2- dj. 

The filament circuits of the re-s ubmitted model have been modified . The 
filamen t st~nd-by rheosu,.t has been eliminated and in its plece a f i xed 
resis tor of the proper value has been substituted . Wi th ~ line vol ts.ge 
of 41.5 volts, the potentitl c..pplied to the i.i.O. filc.Jllent in the s t cDd- by 
position Wh S measured a s 9.9 volts with a pr eci sion type met er. 'lbe volt
meter which Wf::.S con.."lected &cr oss the priJBEtry o.f the f ilLJnent trbllsfomer in 
the original model has been eliminated and f'ilament voltage adjustments are 
now 5overned by r eferen ce to a voltmeter connected a cross the secondary 
t erminals of the f llb.lllent trans.former which supplies heating current for the 
power amplifier tube. .lt is believed that this modified e.rrEillgement i s more 
satisfactory than the method e11ployed in the origiDal. model. a check of the 
potentials applied to tbe ~ious tubes with tbe til~ent voltmeter adjusted 
to 11 volts was mr..de with the following results: 

Flloment voltmeter set a t 11 volts 
P.A. Ef - 10.85 vol ts 
I.P.A. E.f - 9.95 volts 
li.O. Ef - 9.s5 vol ts 
Audio Osc. Ef - 9.90 volts 

67. (References Ps.r . 165{kk) and Par. (cc) on page 2-d) . 
'lhe circuit arrangement of the re--sul:mitted model has been s o modified as to 
prevent oscillati on of the master oscilla tor under key ~pen conditions when 
the "Adjustment-'l'une-Operate" s witch is in the "Adjust" position . 'lhe modlfied 
arrE..!lte:i.ent is s~ti~fnctory end compl ies with the specifica tion requirements. 

68. (Reference: Par. 165{11) and P&r. (dd) on p~ e 2- dj . 
'The re- suanitted model ba~ been so modified tb~t adequate overl ap in s.11 
circuits of the transmitter is provided. 'Dlis i s illustrated in Tuble No. 27 
attcched hereto. '!be percente.ge overlap vri.ri es between the limits of J . 1% 
and 6.0%. The overlap was calcul.ated in accordance with the l a tes t definition 
of the iit.rec.u of Enginee::-ln6 :.s given in par&graph 103 of r eference (c). 

69. (Reference: P&r. l65(mm) and P&r. (ee) on ~ ge 2-d). 
The re-submitted 1nodel h~s been so modifiod thut tuning l:Lc'ijustl:lents may be made 
with ease and greater facility than was the ~-toriginal model. lhe 
I.P. A. and P.A. plate curreot aeters are not connect ed in th~ high vol tuge 
side of the cir cuit and a well defined plate current dip is obtclned at 
resonance. ·l'he almost constMt drift . wbicll marred the performunce of the 
original model has been pra ctically eliminated in the r e-subnitted model. 
Undoubtedly the improved operation or the equipment when in the process of 
being tuned is parUy attributelle to improv~d choke coil taid cir~uit design. 
The adjustment of the transmitter is now considered to be satisfactory. 

70. (References Par. 165(nn) and Par. (ff) on pc.ge 2-d) . 
l'no .letters designatlDg the tuning controls nti:ve not been .~eased in size 
on the re-submitted model. However, the cont..ractor has submitted, under 
3epe.rate cover, a tuning control marker upon whi ch the c.mgraving is more 
cons1,icuoua and of larger size. .i.h is noditied t 7pe or ttming ~ontr ol 1nt.r~or b 
satisf~ctor1. 

71. ,Reference: rar. l65(oo) anu PEi.r. {ggj of p~ge 2-d j. 
Appc.rently oo change hue boen mude in tie master oFJcill:it,or dittl lock on the 
re-::?ubmi tted model . n1e f riction cauaed by application of the lock ic 
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ini ~ei<:Leat c.nJ we diw mi..y Le rotatad wi :.aout u,.y appc.re.ut reslstwice. 
rne effe:;t upon frequency of tile dial lock is illustrat ed in Te..ble ho. 2.9 
t..pl).3.ndeu hereto. Thi::. tr.ble ul~o illustr&te~ t.he effect oi' the V£irious 
di r l lockc ·:>pcrati n~ on the other coa trol.:;. It l::c: believed that the varh.tion 
iu fre,1urn1cy CE..useci. by the c.pplict..tlon of the mt_.:; Lr o~clil~tor diul lock 
c.m be r.ii nim.izou by t. slight re-design of t.his lock. i.t pre~ent the lock 
tends to row. te the control slightly. The pres~ure should be 1:-.pplied per
pei1diculc.r to the dial e.nct t.ny t-anc.icncy to rou .. te the diul should be ellrnintsted . 

72. (Reference: Par. 165\ppj i:lllu Par.(hh; on puge 2-dJ. 
r~o ciwnge !rn.s been mg.de in the <iesi6n of the c:..d~u~tc..ble po3i tlonin,; devices 
in the re-submitted nodel. Ihe contrnctor sw.te& thut & rede3igned positioning 
devi~e m.11 be provided on the yrouuction nodels. 

73. (Reference: P!U'. 165(c;,q; u.'1tl Pw-. (ii) on t:>""ge 2-d). 
JJ.l wirln5 in the rc-oubmi tted 1:1odel was securely anchored and no trouble was 
encocrnt~red from broken cooncctions, other thWl the f&llure of the 6rounding 
strips on the flexible tube cru.dle. 

74. (ncference: P~r. 165(rr; anct P&r. (jj; on p~6e 2-d) . 
As t.uti1orizecl by reference (t.), tr~sfonaer markini;:,:; will be :...p_plied to the 
units furnished in the production equipment. 

75, (deference: Par. (165(ss) wid Par. (kkj on pl-i6e ;:.- dj. 
·••rm ':!,m t.1~:.;.ctor h&o cubmi t ted s&mples of two improved me thous of cnchorin5 
the shicl 1 securing c tuds. One method ls for u.se in loc1;. tiot1s where the s tu<J.b 
ur::: tclcuc~u into the Mgle frCII!le meffibers ,vhile the other meilioci is to be 
e;;:i~loJed for sec~riag the .shields in locations where gusset plates exist. The 
propo~ed methods w-e sc..tisfa.ctory. In this eorme~tion nttent.ion ls invited to 
the foct th&t .ill the production equipment care should be excrcined to provlde 
;;ecurln.; "' tudp of udequc.. te length to permit the rcmovw. of the bot too section 
of cLiclu.i.n.; without the necessity of renovl.ag the top section of :;hielding. 

76. (Refcrencei iex. 165(ttJ and ~ar. (11) on p~ge 2-dj • 
.rho r;;.,,ubrni t ted modE:l hc:1.s been equipped wl th a :noclifie<.i ;;:- posl tion loccl
r8Jllote ow.l :,cll in plz.:.cc of the 3- pocl tion sr.i tch furnic.hed with tho origin&l 

1c.ol1ul. In the opl.lliou of the Lt:.bors.tory the mod.11·1ed local-remote switch ls 
still unsutisfb.ctory. Ihe switch is of the lev~r opor""ted :..nti-co.pacity type 
~d u. light accidental touch may cause it to be thrown from the ''Loc&l" to 
the ''Remo':.e" por,ition. J.bis occurrt!d unwitth6ly several ti.mes during the 
course of the tests, preventing the startins of the equipment. Under service 
co.odi tio:rn, with clum.ging perso;u1el, the iose cure oper~ tion of this awi tch 
;iould uncloubtedly be c.. ~ource of ttmloyimce if not &ctual trouble. llenoe, it 
1:. rec01C111wnJ1Jd th~t a more positive type or swi ten be provided in the 
production r.iouels. 

7'/. (Het·erence1 PE:i.rs. 165(uu), (vv), (ww), (xxj' and Pe.r~. (mm), (nn), 
(oo), (vp; on pe.6eS 2-d rmd .2-e. Re£eronce (a) Li.uthorized the m/J.llufe.cturor 
to mE.ke tlLe uecesst.\cy ci.u.lngeo covtired by the n.bovo ref0renceE. bi.:.t tboE-e oht.ngea 
wore not :required in th.ere-submitted model. 

78. (Reference, rar. l65(yyj and ~ur, (qq) on ~age ~-e). 
"'urind t.m, courae oi' tile t.01:1t,s herein reported tr,e mf,til1Utic interlook v1it,h 
~1•h!on the ciutomc.tio controller h e:.ull,illocl .functioned Duooeu,i'ully whenever 
tho lintJ vo..l. t tr ee wt,! romovea, 
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79. (Reference; P!.r. 165(zz) ·and Pw-. (rr) on page 2-e) • 

.No cllanges were aade in the motor generator equipment accompenylnt the 
re- submit t ed model. It is underttood thl:.t these changes will be ~ccomplished 
in the production equipments. 

80. (Reference; (P~r. 165(&~uj ci.lld Par. (so) on p11ge 2-e) . 
The instruction books accom~nying the re-outmitted model were copies or the 
instructions accoml>Ul1ing the original model, wi tb the exception of the wiring 
diagrams. Since the written text of the instruction books does not take 
cognizance or the various changes m&de in the re-subnitted model they would 
not be satisfactory for use in connection with production models. 'lhe 
schematic diagram has been revised and is l:IJl improvement of the origin&l. 
die.gram submitted. 

81. (Reference: Par. 165(bbb) 6Ild Pe.I. (tt) on page 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 WliS required to break t4ppro~tely 500 H.J... No 
trouble was experienced when employing 6Il s.utomo.tic aender and the 1'.eying 
rel~y operated satisfactorily and consistently over the ~e of 20 to 100 
words per minu~e. Aeying ~ct.ion was examined by means of~ specially con
s tructed clrcuit employing e. cathode rs.y oscillogro.ph. ~-ihile the ~ct.ion of 
the key ing ~d other remote control circuits is setisfo.ctory, it. is recommended 
tb~t tile m~ufa.cture1· adhere to the BU:.nd!:Lrd method of marking the remote 
control t arminals on the traat:mi tter, a.s designs.ted in BuEng Dr£.win6 RE 43llL 
216E. .Ln order to accomplish this, the numerical. markings should be changed 
as indicated below: 

Present 
De::;ignetion 

1 
2 
3 
4 

Desired 
Designation 

4 
3 
l 
2 

The follovdng tbble liststhe value of currents flowing in the V&.rious remote 
control circuits; the nw..er&ls enclosed in parentheses indicate the "standr.rd" 
marking of the circui ta, while the numerals not enclosed refer to the preoen t 
marking in the re-subnitted model XTAJ-6. 

l (4) 
2 (3} 
3 (l) 
4 (2) 

- 87 M.A., a.c. 
- 277 M. A., ~.c. 
- 277 M.A., a.c., &nd 123 M.A., d. c. 
- 123 U.A., d,o. 

82, {Reference& Par. (uu) on page 2-e). Reference (a) indicated that 
g6ng operation of the range sw}tches was not desired. 

83. Certain ob.t.ractcristics of the tr&neaitti11g equipment have been 
o.f feoted by the modifioa.tlons inoorporta.ted in the re-submitted model. ~uch 
i t ema no require correotion are discussed in tlle following poragraphs, ~os. 
Bl. , 85 ~d 86, The parenthetloal Dot&ltiona rQfsr to tbe pELragra.phs of the 
covern.1.ng ~peoifioatione RE l3A 3~8J whiob cov~r the eubJeots in queetion. 
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84. (Pt..r. ~-.11; • l.,w-iutl keyint,; opert. tions it Wc..f.. noted thu t the audio 

t.imc 11.:.it rclc..y (RL-6j crid tirn five second drop out r elay (BL-3) were 
extrw~y nolsy due to the intemitteat action of the plungers and bellows. 
lt l~ believed ~1ct tne noise thus engendered is sufficient to interfere with 
the sigLmlllng syoteras in the rr..dlo roo~.s on boc..rd snip, such us buzzers, 
sounders or interphones. The effect of relay RL-6 could be eliminated, while 
the trti.nsm.tter i~ t.tlJ u~ted for CW opcr~tion, by conne~ting the coil circuit 
of this relay through & pole on the CW-MCW switch. ln order to obtain qulet 
operation of the five second drop out rel6.y it appeurs tbi;,.t some modificution 
of deaign or the application of buf'fers will be required. ln this connectlon 
.:-.ttention ls invited t,o pt.rLgrc..ph 5-Z5 of the governing specii'lcitions, which 
reads as follows: "iill cont.actors, particularly those opereted on A.C., sh~ll 
be designed to operatedthroughout the ~ervice life with minimum production 
of noise due to chatter, hum or any otner form of interference to reception 
oi' wed ra.dlo signals on i'4uvy recei vine; eqt.ipment loca ted within six feet of 
the trlillsrnitter. Attention is invited to the f~ct th~t & nolse level which 
is not objectiom.ble in u power plwit or shop is ciccidecily objectionable where 
radio reception must be effected nearby". 

85. (Par. 3-25J. !Jue to the f6.ct that the I.P.A. plc.te current meter 
is now connected in the high potential side of the circuit, the current passing 
through this meter is considerably less than wns the case in the origin&l 
model. The scnle of the present meter is O to 300 ••A., mile the maximum 
current noted during full power operution w~s approxim&tely 75 M.A. It i s 
recommended, tl:erefore, thnt c.. 0 to 200 M.A. metm· be subitltuted for the O 
to 300 M. A. range. This change \vill have the E.dditionw. t:.dvGOt.s.ge of reducing 
the number of types of meters used, since the present M.O. and Audio 
Oscillo.tor plate cur?"ent meters ere of tbe Oto 200 i&.b. range. 

86 • ..... (Par. ,:=~-,)."' ~ to the addition of the l:.O. - l.P.A. plF-te 
overload relay in the re-submitted model, the left hb.Ild portion of the 
terminal board is inuccessible from the front of the trc.nsmitter. This 
condition can be remedied by a rearra.ngecent of the terminal connecting stripE! . 
It is reiommended therefore that the contractor be required to improve the 
accessibility oi' the terminu. bourd. 

67. A5 mentioned in ps.r~gr~ph 29 ubove, it wus necessury to determine 
wbotb.er the various modification~ made in the re-submitted model b~d Effected the 
frequency stability or opers.ting chr.r&.cterisUcs of the equipment which ot.d been 
satisfactory previous to the time tbese modifioatlone were mt.de. Tests of 
this n~ture &.re discussed in par&.graphs 88 to 96 below. 

88. (~ur. 2-16). J,s outlined in Tbble fio. 2 ~ppended hereto, tests 
were conducted to determine the €€feet oi' fhort circuiting Elllci open circuiting 
tb.a Wltennu. No 6.c.mc.ge wus incurred i'rom these te.sts t.nd 1n ell 1nstc.nces l 

dociaed reduction in pl~te current in the power at:1pllficr tube w~~ noted when 
tho antennCL wa.6 mi,1u,.dJuat.ed. The re-eu~tted model comp.lies with the 
spec1t1oatlon requir•ante or parf.t.iraph 2-lo. 

89. (Pgrs, 3-2-l & 3-2-2). 'l'be power output of the resuanitted model 
determined with the results outlined in Tables 6l0• 3, 4, 5 and 6. It '11111 be 
noted thEi.t, 1n general, tba power output is &lightly letts thM thr.t obt~inod 
with the oriaimJ. rnociel, llowever, the tipuoifl.ali.tlon requiremonts E-.re complied 
with 11' a plu.s or mlnu.s 5% tolerf.illce is e.9pliad t.o t:.he ti.oouruay or these 
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meusurement s . 1 t viiil furt.ner be noted the. t in ~~c i n~ tun ~es the pereen tcge 
of modul~tion when the trwismitter wLs ~ctjusted for •G~ opcr~tlon iD so~awhLt 
lesD tht!Il the specifie~tion requirements. lt w~s noted that smru.l vt.r iations 
in power El.l!lplifi er tuning had e decided effect upon the percentage of 
l!lodulation. In general, it wc..s possible to ob¼in value.; of modulation rw.ging 
between 90% and 100% by re~djustmeut of the P.A. ·runinr; control with some smell 
decrease in the power output. 

90. (Par. 3-7-l). 'lhe accuracy of reset of the resubnitted model 
COl!lplies with the requirements of the governing speeific§Uons end is ~pprox
imately the SE.me e.s that obtained with the origin&.l mcdel, E.s 1~ illustrated 
in Tuble •'O. 7. 

91. (Per. 3-7-2). The be.ck-lash chnr~cterlstics of the re-subnitted 
oodel are tuperior to those of the original mociel. Reference to Table lfo. 8 
reveals that the peraent backlash is decidedly less than that required by the 
governing specifications. 

92. (Pu. 3-7-J). The ef'fect upon frequency of the operation of the 
"l.djust-Tune-Opera.te" control. is illustrated in_ Table No. 9. It will be noted 
that parUcularly at the high frequency end of the range somewhat greater 
varfo.tions in frequency are encountered then we.t the ca:ae with the originel 
model. ht 600 Kc the v&.rlation is slighUy in excess of the ~pecifieation 
requiretecnts, hoV1ever, this excess is of such minor proportions that it is 
recommended that the re-submitted model be approved in this respect. 

9.3. (Pw-. J-7- 4i. Tal;>J.e No, 10 illustrates ~~ resi.il. t'1 of tests 
eon~ueted ~t 200 ~d 600 Ke to ~@t§rmi.AC tn, deer@e of f.--requeiicr §Aift 
~~~\Jltins trom detuning olrcw.~o eu01equent:/tQ the frequenoy e~~blit~ 
circuit, lbe largeat ahifto not.eel are eseelit1cllf in egreement with the 
epeo1fio~t1on requiremente. 

94, (Par, 3-7-5). l'able .-o. ll outlinos the l'eaw. ts ot toite conducted 
at 200 Md 600 kc for the purpose 01' detormin~ the trequeno1 ahit"t incident 
to the operation ot· the power output aouti-e>l, i.e., the pl~t.o motor ~enera.to.r 
fiold rbeoau.t. The 1•eoult.s obtained comply witn the requiretiente of the 
speoifiontions Wld w-e in ver1 clobe ~rcement with t.iie :ntlult6 obtc.J.ned with 
the ori;sinul model, 

95. (Pnr. 3-7-6), Tuble5 ~o. l~ nnd 13 cov~r tests conducted at ~00 
~ 600 Ke reapectively to determ.ine the effect of ch&nging vacuum tubae in 
tlle master oacillator, intemedi11te amplifi er t.nd power E.mplifier oirouits, 
Compurison wlth the re~ulta obt&lned with the original model shows th~t the 
perfo1'1'.ilc.nce of the re- submitted model hE..s t:een improved in this respect and 
the equipment complies v:ith the r equiremente of the ioverning specificutiono. 

96. (P&,:.r. 3-15). ·fne Vb.ri1;.tlon oi rooon~nt frequency por division 
of ditJ. aurkio6 of the ~u~ter oscillator dial is illuetr~ted in T~ble No. 28. 
The percent&ge per division 0£ mi.rking cooplles wit.ht the requirements of the 
governl;ng specifio~tions. 

97, Tl,e loccl test key Uld the "Rei:iote-Locru." switch on the re-
sut:mlt.teu model 6.re securec.i to the panel by meL:Jlf> of mcll pli.tes !:!.pplied over 
the front pt,.nel. ThiG type of construction precent s M wiplet.sing tind un
i'inisned iippearMce ~d steps should be tL.ken to i.usu.L't: improven:ent of thcbe 
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charhcterl~tics in tbe production models. 

98. J. summary of the defects noted end such items a s fail to comply 
with the requirements of the governing epecificationf>, together with such 
6.cidi tioncl. wnend:aen ts a.s appettr necessary to provide suitable opera. tion for 
H~val use, ue listed below. T'ne numerw.s euclosed in pa1·entbeses refer to 
to the p~&6n.ph of tbis report under whieb these items are discussed in 
dete.il. 

(n) (3lj A tow of 12 screen grid l~ps i'eiled during the course 
of vibration tests. 

(b) (J5j 1be panel carryiilg t'ilr.ment rheoi:.tat, bias field 
rheost&t, pl&~e field rheostat and tube life 1ieter 

doee not present a S)'llllletrical 6-ppe&.r&nce, now th~t the 

(0) {40) 
stand-by filament rheostat has been ellmioi..ted. 
'lhe modif led overloc.d pro tee ti ve system should be 
improved by connecting the P.A. overload relay coil 
in the mid-tap of the P.A. fll~en t traneformer second&ry; 
the coil of this relay should be chenged to permit 
adjustment at lower values of current. 

{d) (46) Safe &nd satisfactory operation of the equipment is not 
assured, the greatest defect being the adveree influence 
of vibr&.tion. 

(e) (48) Vibration causes vacuum tube and screen grid l&mp 
failures. 

(f) (59) Varir..tions in humidity cause a grer.ter frequency change 
then permitted b1 specifieo.tions. 

(g) {65) i.ntenne. cmmeter carried aw~y during shock test. 

(h) (71) The locking device on the 114e.ster Os&illator dial is 
not suf.t'icientl;r poGitiVti in action e:.nd tends to e.ffect 
the :frequency. 

(i) (751 i'roper preC6.utione. should be t.6.ken to illsure thc.t the 
shield securing studs are of sufficient length to permit 
remov~ of the bot.tom sections of' shielding without 
tbe necesai t,y of removing the top sect.ions of the 
shields. 

(jj (76) 'lbe "Remote-l.o0£41" 6Witcb provided on the re-suanitted 
model is Wl86.tiof&ctory. 

(kj (81) 'lhe ruote control circuit designations fo.il to comply 
with standard praatise. 

< ,e 

~ ' (l) (84) iudio drop-out rel&¥ {RL-6) &nd 5-i.econd drop-out 
relay {RL-3) too no1s~ during kering operations. 

(m) (85) lPA plate current met-er, rw:111 0-)00 Mh mould be 
replaced with moter ot 0-200 W. range. 

ECLACSIFIED 
-18-



(( DEC~l~:-'SJF r=o 
(n) (86) Left hLnd end of terminal bom-d ir inccce~sible due 

to addition of ~0-IPA pl~te overlo~d reluy. 

(o) (97) Plates on test Key t..nd 11Remote-Locl.l n silitcb w-e 
unsi6htly, 

COiWLU.:iIOli~ 

99. A number of changes hc.ve been made in the re-submitted iitodel 
XTAJ-6 transmitting equipment which ~ve resulted in gr.:;;t.tly improved 
performance cllaracteristics. .botebly, the equipment, lends itself readily 
to strtlght-forwr:.rd tuning ~djustments and the tendency 01· the frequency 
to drift for lonJ periods -, time which marred the performance of the 
orlglnal model h~s bee~ eliminated. 

100. Side shields uid tube scces6 door have been perfor~ted permitting 
a view of the interior of the trunsmitter unit. ·Toe frequency t:ti:bility 
churccterizticG of the tro.nsmitter h~ve been improved to the point where 
spccific&tion requirementE &re complied with, w-lth the exception of the 
eff ects of humidity. 

101. Power output is subf.tantilU.ly the SE.Ille as in the origincl. 
moael and this output is obthinabla· without Cb.U&ing tubes to be worked to the 
point of &dv~rcely affecting filai::ient emission. ~tunde.rd .38161 tubes es well 
a~ the newer type of ·ri:.nta.1.um wiode tubes worked equtJ.ly well in the power 
runplifier circuit. 

101. ~s a result of the modificetions incorporated into the origincl 
model certain poin-;.s balr&-·u1a8'1 which require correotion in the r,2:- submitted 
model. A number of the defects v,hich were disclosed "o.uriog the ori~inal tests 
have not been remedied in the r e-cubmitted model, the bureau of illginecring 
c.nd the Contrector ~greei.ng thut these changes would be mude in the 
production models only. 

lOJ. 'l'he re-submitted equipment still fails to comply with tht 
6enerel requirement thet safe end satisfactory operation under conditions 
encotmtered in the Navel ~ervice be assured. This condition results from 
the f~ct thht vibration c~uues tube &.nd screen 6rid lamp failures. Certain 
f~ctor~, of lesser importance L:.lso require correction. Briefly, these 
consist of noizy rel.ay oper&tion~ lack of symmetry in connection with 
cert&in controls, unsatisfactory overloud protection end wcwmess in meter 
desi gn. In view of the hbove, it •ust be concluded thet the re-submitted 
XTl.J- 6 equipment requires further modifi~tion and correction before it con 
be considered auitnble for use in the ~avt.l Service. 
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OcCl l\-~~•~1~o <-0 
T&ble No. 1 

Model i.TbJ-6 Trmsci.tting Equipment 
Loclted Key Test U3i.ng Cfil.-.38161 Tube, 5eritl i~o. 27462, in 

Power i.mplifit.:r vircuit. 

fre~uency ~. o. l.P.A. P. A. ,J? • . A. ab. .1.n t . Viat ts Li ne 
T.lme .i<.C ..llL.. -1L ~ ~ _!Q_ 1 ~ Volts 
J-29-J7 
0920 200.571 .38 44 .350 3000 2~.o 6.43 ~ 440 
0950 551 37 42 .340 2920 20.5 6.27 400 442 
1020 550 .36 42 .3.39 2890 21.0 6.20 393 440 
1050 555 38 44 350 .30~ 21.0 6.48 428 442 
1120 560 38 44 350 2990 21.5 6.45 424 445 
1150 565 38 44 .350 JOOQit 22.0 6.48 428 41+3 
1220 569 .38 43 350 3000 22.0 6.48 428 443 
1250 574 38 43 350 3000 ~4.0 6.48 428 440 
1320 579 38 43 350 3000 24.0 6.46 426 436 
1350 582 .38 43 350 3000 24.5 6.46 426 442 
1420 586 JS 43 350 3000 25.0 6.46 426 442. 
1450 589 38 42 .350 3000 25.0 6.43 421 440 
1520 590 JS 42 350 3000 26.0 6.42 420 440 
1550 594 38 42 350 3000 27.0 6.41 420 436 
1620 595 JS 42 350 30~ 27. 0 6.42 420 436 
J- 30-37 
0800 200. 585 38 42 350 .3000 25. 5· 6.41 420 430 
0830 563 38 43 350 .300~ 26.0 6.47 427 440 
0900 563 J8 43 .350 3~ 27.0 6.44 42.3 4.32 
09.30 569 38 42 350 3000* 27.0 6.42 420 437 
1000 57.3 38 42 349 3000 28 . 0 6.41 420 440 
1030 579 J8 42 349 '.3000 28 .0 6.1.0 418 435 
1100 582 38 42 350 JO~ ~8.0 6.43 /422 -- 4'0 
llJO 590 J8 42 350 3000 28.0 6.42 4~0 438 
1200 597 38 42 350 3000 26.5 6.42 4.20 440 
1230 598 38 42 350 3000 ;,7.0 6.1.,;. 420 440 
1300 598 JS 42 .349 3000 2.7.0 6.J8 415 4.'.36 
1330 596 38 42 .'.349 3000 n . 5 6.36 414 431 
1400 596 38 42 349 3000 ~6.5 6.J7 415 4.33 
1430 599 3& 42 J49 3000 ~6.5 6.J8 415 437 
1500 600 38 42 349 3000 27.0 6 • .39 418 439 
1530 598 J8 42 349 3000 28.5 6.39 418 440 
1600 598 38 42 349 3000 29.0 6.J? 415 43.2 
1630 598 38 42 349 3000 28. 5 6.35 412 430 
3-31-37 
0600 200.574 .'.38 42 .349 3000 26.5 6.36 414 /435 
0830 550 .'.38 43 350 300QiE- 27.0 6.a 420 440 
0900 550 .38 43 J49 JOOQiE- 27.5 6.;8 415 440 
0930 557 J8 43 .349 3000 27.5 6.J8 415 438 
1000 561. 38 43 349 3000 27.5 6.38 415 438 
1030 565 JS 43 349 3000 27. 5 6.JS 415 440 
1100 570 .'.38 43 349 3000 26.5 6.38 415 437 

~ote: * denotes tb~t power &mpli fier plate volt&ee w~s rebdju~ted. 



Table .No. 2 

t.lodel XTAJ-6 Transmitting Equipment. 

/JiTfflNJ:. SHORT CIRCU1TED JuW OPEN CiRCGITED 

Teft ~c per p&r&gr~}Jh Z-16 of ~peclfic~tions aE lJA J28J 

Frequency Pli,te 
Kc Antenna Current 

200 Normul 350 MA 
200 Slorted 165 
200 Open 155 

600 .Nomal 350 
600~· ~orted 100 
600 Open 120 

No d&IDE.ge ws.s incurred by e.ny portion of the equipnent. 

For comp&rison see Table ~- 1 of' NRL Report No. R-1,328. 



Ti..nL.C:: No. 3 

Uodel XT/.J-6 Transrai tting Equlpment 

DET~Ni'.T.iON Of' POr1ER OUTPUT 

, est af per p~ragr&ph 3-2- 1 of ~peclflcuti onG RE 13A 328J. 

Control 175 JOO 400 or ;.:e ter Kcs Kcf ~ 
A l 3 5 
B 193 853 602 
C 1 4 5 D 30 34 74 E 1 4 5 ]' 33 16 7" ~ 
G 5 3 3 H 6 12 14 
I 29 64 17 

_QL ~ C'ii ~ ...QY!_ JJ.ill1_ 

MO Ip 36 36 41 41 46 45 IPJ\ l p 40 20 69 30 72 32 PJ.. lp 340 260 347 271 341 295 
Ant I ext* 6.18 4.61 7.81 6.2 8 . 52 6.85 Ant l set 6.2 5.0 · 8 . 4 7. 0 8 .8 8. 0 MO Ep 1310 13.20 1320 1320 1320 1320 
Eg ll5 115 115 115 115 115 
P.A £p 3000 .3000 3000 3000 3000 3000 
J.nt RHS 12.4 12 • .l. S • .2 8. 2 6.l. 6.4 
~t.CHp ' 807 .. ., ., - ·ffl ;U.!CW- C:W Pr 55. 5 6J.O 6J . 6 
;WoduJ -~ tion 85 69 67 iug Oi,.c lp J.40 l 40 139 Wtittij Out 1/15 ~64 soo Jl; 36S 296 Spoe1J'1 eti Uon 
MQW.l'e1nen tr; 475 ~,a 475 2)8 460 230 

~otea * uenoiee preoision meter connected into cir cui t between ba~e Qf 
dummy a.otenne res.htor wid ground, 

For com.pr,.rition see '1'v.ble .wo. J of NRL Report R-1328. 



7DECL-~i qSI Fl ED It 
TliliLE NO. 4 

I.!odel XTJi.J-6 TrElllsmitting Equipnent 

DETF.:HUlNl.T!Ol~ Of POWER OUTPUT 

Test liS per pariigraph 3-2-1 of ~pecific&.t i ons BE 13A J 28J 

Control 500 6oo or lieter Kcs K£§. 

A 6 7 B 680 674 C 6 7 D 86 81 E 6 7 F 82 72 G 3 3 H 14 15 I 64 33 

...a. ..MQ!1 cw ..Mill! 
i:i!O Ip 46 46 47 46 lPA Ip 62 28 56 26 PA Ip 350 300 358 272 Ant I ext* 10.l. 8.10 10.9 8.5 
Ant I .::iet 10. 5 9.0 11.5 9.2 
lIO Ep 1320 1320 1320 1320 
Eg ll5 115 115 115 
PA Ep 3000 3000 3000 3000 Ant Res 4.5 , •• 5 3.74 3.74 J-..nt Cap 852 852 957 957 Watts Out 4W 295 445 274 % MOW-CW Pr 64 61.6 % Modulation 64 73 Aud Osc Ip 140 142 

Specification 
Requirements 460 230 445 223 

.Note; * denotes precision meter connected into circuit. between 
base of dummy antenna resistor end ground. 

i'or compELrison see Tc.ble lio. 4 of l•RL Report R-1328. 

DECLA831FIED 



TABLE NO. 5 

Model .f.'iJ.J-6 Trwis{li tting F4uipr.ient 

DETBRM.INATION OF POW.till OUTPUT 

Test as per p&ragraph 3-2-2 of Specifications RI!; 13A 328J 

Control 175 200 400 
or Meter ~ Kcs ~ 

j,,, 1 1 4 
B 193 700 820 
C 1 1 4 
D 22 74 95 
E 1 1 4 
F 33 73 88 
G 5 5 3 
H 3 6 lJ 
I 36 35 58 

cw !2!'.i ...Q! ~ cw ~ 

MO lp 36 36 37 37 44 43 
IP.A Ip 40 19 42. 20 70 30 
PA Ip 350 230 350 260 350 300 
Ant I ext* 7.1 5.0 7.4 5.4 10.2 8.25 
Ant I set 7.4 5.5 7.8 6.0 10.5 9.0 
MO Ep 1320 1320 1330 1330 1320 13?0 
F.g 115 li5 115 115 ll5 115 
PA 4> 3000 JOOO 3000 3000 3000 .3000 
Ant "es 6.2 6.2 6.2 6.2 ,.28 4.28 
Ant Cap 600 600 600 600 903 90.3 
Watts Out 312 155 338 181 444 292 
% MCW-CU Pr 50 53.6 65.c 
% Modul6.tion 84 84 54 
Aud Osc Ip 140 140 140 

Specification 
Requirements 325 163 345 173 432 216 

Note: * Denotes precision meter connected into circuit 
between b&se of dµmmy 6lltennn resistor and ground. 

For compE,.rison see Table ~o. 5 of NRL Report No. H-1328. 

DECL;SSiFIED 



TABLE NO. 6 

liodel XTAJ-6 Trc,.nsmitting Equipnent 

DETERMl.NATiON OF POWER OUTPUT 

Test as per paragraph J-2-2 of Specific&tions RE 13A 328J 

Control 500 :: 600 
or Lleter Kcs ~ 

A 6 7 
B 680 674 
C 6 7 
D 88 79 
E 6 7 

· F 88 73 
G 1 l 
B 14 15 
I 88 61 

Q!._ IQ! ID!... @QI! 

AIO Ip 46 46 46 45 IPA Ip 62 28 3'5 ~ 25 
PA Ip 360 320 35Cf 280 
/mt I ext* 12.5 9.85 15.0 ll.8 
Mt .l set 13.0 10.8 16.2 12.5 

. litO Ep 1320 1320 1320 1320 
Eg ll5 115 115 115 
PA Ep .3000 .3000 3000 3000 
Ant Res 2.56 2.56 1.62 1.62 
.Ant Cap 1190 1190 1393 1.393 
Watts Out 400 249 365 21{> 
% KCVl-C\'l Pr 62 59.2 
% Modulation 69 75 
Aud Osc Ip 140 140 

Specification 
Requirements 405 203 334 167 

Note; 
~~ 
~~ precision meter ,connected into circuit 
between base of dummy antenna resistor and ground • 

. for comparison see Table No. 6 of NRL Heport R-1328. 
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T.t.BLE NO. 7 

Model XTAJ-6 Transmitting Equipment 

ACCURACY OF RESET TO PREVlOUbLY CAIJ.BRATED FREQUF.NCl.ES 

Test as per paragraph. 3-7-l of ~pecif ications RE l,31. 328J 

FrequenQ¥ Time Devi~tlon in frequenoy 
Tri~ £isz. Kg Second@ ~cles Ptr<aP:~ 

Original 200.600 
l 605 34 5 0.002 
2 589 28 11 0.005 
3 617 32 17 o.oos 
4 61.9 37 17 0.009 
5 611 29 11 0.005 

average: lJ cycles 0.006 

Original 400.742 
l 730 38 12 O.OOJ 
2 728 31 14 O.OOJ 
J 765 JO 23 0.006 
4 763 27 21 0.005 
5 767 31 25 0.006 

Average: 19 cycles 0.0046% 

Original 600.405 
1 415 30 10 0.0017 
2 458 26 53 0.009 
3 4rJJ 30 55 0.009 
4 428 34 23 0.004 
5 450 31 45 0.007 

J.verage: 37 cJcles 0.006 

Permitted by Specifications: 
· Average: O.Ol% 

llaximu.: o. 015% 

For comparison see Table i-.o. 10 in NRL Report No. R-1.328. 



.wodel 1.TAJ-6 Trbnsmi tting Equipnent 

TE.'.:i'.l' ~R .WST tilOl'lOM, &OK Lfu.'£ JwD TOHQUE LAffi 

Test £i.S per paregraph 3-7-').. of bpecifiCLLtions ru; lJJ1 J28J 

frequency when approached in 
'!'rial Counter Clockwise Clockwise .Et.ck Ls.sh 
.l!2L. Direction Direction Cycles Percent 

l 200.631 200.617 14 0.007 
2 638 613 25 0.012 
3 638 610 28 0.014 
4 632 603 29 0.014 
5 640 613 27 0.013 

Average: 25 0.012 

l 600.723 600.673 50 0.008 
2 723 690 33 0.005 
3 714 678 3h 0.006 
4 723 698 25 0.004 
5 721 715 6 0.001 

Average: .30 0.005 

Penaitted by Specifications: 
Average: O.OJ% 
Lic.i.ximum: 0.06% 

For Comparison see Table ao. 11 of NRL Report Ho. R-1328. 

DECLllSSIFIED 



Po~ition 1 
Adjust 

200.,524 
300.710 
400.705 
500.665 
600.600 

-...,,,..,.. p R, ~ r'\. ,,,,,..,,.,.--=o ((' r _ { -~ u '.I'- • •~ • ·- --t..-. ...Dllll v .... ~ '<II QC .i .a--

TABLE NO. 9 

Model XTAJ-6 Transmitting Equipment 

OPEBJl.TlON OF ADJUST-TUNE-OPERATE CONTROL 

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

Position 2 Position 3 t.tuimum .Freguenci Change 
Tune Operate Cycles Percent 

,?:00. 5~ 200.535 ll 0.005 
,300.692 300.702 18 0.006 
400.696 400.700 9 0.002 
500.680 500.697 32 0.008 
600.655 600.679 79 0.01.3* 

. . 

Note. * denotes this point re-checked twice with simil&r results, 
measurements showing 70 and 71 cycles respectively. 

Permitted by Specifications: 0.01% 

For comparison see Table No. 12 of NRL Report No. R-1328. 

DECLJ\S8:FIED 



TABLE 00. 10 

1iodel XTAJ-6 Transmitting F.qulpment 

Dr:TvN..LNG OF CIRCUITb 

Test ns per paragraph 3-7-4 of ~peci£ichtions ru; 13A 328J 

Circuit 
Detuned 

.lforml:.l 
lPA "D" cc 
li'A "D" C 

PL "F" cc 
l'J,. ".F" C 

l.nt 111 11 cc 
ilnt 111 11 c 

~ormal 
IPA "D" cc 
IPA "D" C 

PA "F" cc 
PA "F" C 

Ant 111 11 cc 
P.nt 111 11 c 

Frequency 
Kc 

200. 598 
605 
590 
600 
598 
599 
595 

6oo. s33 
772 
902 
84L 
832 
831 
832 

Change in Freqt:ency 
~~ Per cent 

7 
8 
,:.. 

0 
l 
~ ..,, 

61 
69 
9 
l 
2 
l 

0 . 00.3 
0 . 004 
0 .001 

0. 0005 
0 . 0015 

0. 01 
0.011 
0. 001 
0 . 0001 
0.000.3 
0.0001 

lfote: IPA "1" cc denotes circuit detuned i n counter clockwise 
direction. 
lPA "D" c dtmotes circuit detuned in clockwise direction • 

.Permitted by specifi~tions: 0.01% 

for comp&rlson see Table •"O• 13 of NRL fu::port l~o. R-1328. 

p -~ •»~I En 1 .... ___________ ,,,,;.,,.,_ •1,_·i _______ J _ _ _ ___ _ 



Power · 
Output 
Watts 

486 
365 
243 
122 

500 
375 
250 
125 

'f, DcCLASSIFIED (tc 

TABLE NO. 11 

Model XTf.J-6 Transmitting Equipment 

OPERATION Of POWf.R OUTPUT CON1'ROL 

Test as per paragraph 3-7-5 of Specifications RE 13A 328J 

Percent lintennr:. Plt:.te .Frequency Frequency Chruige 
Power Current Volts Kc Cycles Perceni 

100 6.9 3000 200.601 
75 5.98 2670 6ol 0 
50 4.87 2250 600 l 0.0005 
25 3.46 1700 599 2 0.001 

100 7.00 .3000 600.733 
75 6.06 2670 730 3 0.0005 
50 4.74 2180 720 13 0.002 
25 3.90 1820 714 19 0.003 

.t.nteona Const ants: Resistance 10.2 ohms; Capacity - 970 uuf. 

Permitted by ~pecifications: 0.005% 

'or comparison tee Table No.14 of ~RL heport No. R-1328. 

D CLnSof FIED 



TJ..BLE NO. 12 

Model XTAJ-6 TrMnmitting Equipment 

CH/iliGE Of 1'UBE.S 

'fest aE> per paragrnpb J-7-6 of ~pecific&tions RE 13A 328J 

Tube No. 

GE 365 
3E 368 
GE 369 
GE 367 
GE 696 

~ean: 

G~ 366 
GE 368 
Jt 369 
u.E 367 
l.iE 696 

Mecn: 

3E 16153 
GE l6l.49 
WE 2649ti 

MOUll 

Frecuencx; 
Devi~tion from Uew1 frequency 
Czclcs Percent 

200.505 
496 
505 
475 
~o 

200.492 

13 
4 

13 
17 
25 

14 

Intermediate lilllplif'ier Circuit 

200.497 l 
498 0 
498 0 
497 l 
498 0 

200.498 ~egl.igible 

fewer 1.m~lifier Circuit . 
200.4.97 

498 
498 

200,4977 Neil,1g1blt 

Permitted b)' epeoifioationea 
iiaeter Usoillator, 0.02% 
~baequent, sta.geai 0.005% 

0.006 
0.002 
0.006 
0.008 
0.012 

0.007 

Negligible 

Negli~ible 

iegligible 

•'or COlllparieon eee T~ble i.,o. 15 of ,~RL .t\eport No. R-1328 



iiodel XTP.J-6 Trans.mitting Equipment 

CHANGE 01· TUBt~ 

Test as per p"1'agraph 3-7-6 of ~pacifications RE 13A 328J 

Tube N2. f·reguency 
.Devi~tion from Mean Frequency 
Cycles 

. ile.ster Oscillator Circuit 

GE 365 600.613 29 
GE 367 557 27 
uE 368 595 ll 
GE 369 641 57 
GE 696 514 99 

J.lean: €,QQ. 5a!+ 45 

k!~diB;,~e ~plifitr Circu\\ 

QE 366 600.6,s 14 
GE 69(> 6';58 9 
OE J67 650 l 
OE J68 655 6 
GE 369 645 4 

Mec.n: 600,649 7 

Power Nn~lifier Circui~ 

GE 16149 600.645 l 
GE 1615;3 645 l 
WE .26498 648 2 

Mean: 600.646 1,3 

Permitted by speeifiootiono1 
-ster Uacill~tor, 0,02% 
~ubsequent ct~ges: 0,005% 

Percent 

0.0048 
0.0045 
0.0018 
0.0095 
0.0165 

0,0()75 

0.002:, 
o.001~ 

0,001 
0~0006 

O.OOl 

t-eiligible 

.for comparisoo aee Table No. 16 of NRL. Report lio. R-1.328 
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TABLE N0.14 

ilodel XTt.J-6 Transmitting .Equipment 

VARl~TlON OF' VOLTtG£ APPLIED TO TR&~~TT.ER W!T 

Test ss per paragni._ph 3-7-7 or Specifications RE 1.3k 32SJ 

Frequency % Volt6.ge Frequency Change 
Kc J.t.o. Ep P.A • .c.p E fil Chmige QYcl.es Percent 

200.60.) 1.320 3000 u.o 
603 1320 .3000 ·ll.55 +5 Fil • 0 
600 1.320 3000 10.45 - 5 Fil. .3 0.0015 
603 1.320 .3150 u.o +5 PA Fi> 0 
603 1.320 2850 n .o -5 PA ip 0 
60.3 1386 3000 n.o +5 MO Ep 0 
601 125.3 3000 11.0 -5 W) ~ 2 0.001 
606 1386 .3150 l,1~55 +5 /.ll 3 0.0015 
600 l2S3 2S50 l0.45 -5 AU 3 0,0Ql5 

600-600 l.)20 )000 11,0 
S94 l.320 JOOQ ll,55 +S FU. 6 0.001 
6l3 1)20 3000 10.45 -5 111. 13 0.002 
602 1)20 Jl.50 u.o +5 PA 1'p 2 0.0003 
598 13;20 2850 u.o ... 5 PA ip 2 0.0002 
591 1386 3000 11.0 +5 110 Fi) 9 0.0015 
611 1253 3000 u.o -5 ilO Ep ll 0.002 
583 1386 .3150 11.55 +5 All 17 o.oo, 
6~0 125.3 2850 10.45 -5 All 20 0.003 

Peraitted by spec1fioot.1onsa O.Ol~ 

For ~omparlson aee Table Ho. 17 of HRL Report No. R-1328 



Model XTAJ- 6 Tra..--ismittfa6 j:quipuant 

reb t as ~er ~~rs. 3-7(7) end 6-J of S~eclficctioas RE 13A J28J 

Line Fil. Bili.S r.t.o. P. A. Antennc .. Frequency <bunge in Frequency 
Volts ~ Volta .AL Ep Current Kc Cycles % 
418 10.4 114.5 13)0 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 ll.O 115.0 1320 3000 7, 30 557 
46~ i1,Q 115.0 l.3~0 )000 7,)~ 555 4 0.0006 

Uote: During tbe ubov@ te~t -tb,e line voltage w~e va~ie~ t~om 
5% below to !>% Ji.bove no:r111al ill a pertod of one minut~. 

418 10,4 114.5 1330 2995 6.88 200.599 
440 11.0 ll5,0 l.'.335 JOOO 6,91 602 
462 11,6 115. 5 13.35 3000 6.9z 605 6 0.003 

418 10,4 114.0 1.315 2990 7,25 600.554 
440 ll.O 115.0 13~0 3000 7,30 55:3 
462 11.6 115.0 1320 .3000 7.)l 550 4 0.0006 

Note; During the ubove test ~he line volta6e w~a varied from 
5% below to 5% above norm.EJ. in a period of' five !Xlinutes. 

1fo du.mage to pf..rts re,,ul ted from vurie.t.lon or l ine volto.~e. 

for compw-ison see !tible •io. 18 of NRL Report ~o. R...1328. 
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T.l~SL~ .NO. 16 

Model i.TAJ- 6 Transn1tting ,&iu.ipment 

VARil!:rlONS IN lMB1;:ia '!'Ein'ERJ.TUfil: 

Test c..s per ~rEt.g;rc:..pn J-7-8 of t.peciflcbtlons RE 13A 328J 

Ambient Frequeucy P. A. I.P • .h. 14.0. Ant. Watts Rel P. A. Llne 
Time Temp 0 c KC _!IL_ lp __.!l! _L_ ~ Bum ~ Volt~ 

083P 51.5 200 • .390 .3.32 40 36 6.69 457 6 2900 432 
45 51.0 373 321 39 .35 6.48 428 7 28.30 432 

0900 51.0 384 319 37 34 6 •. 37 414 7 2800 428 
15 51.0 389 309 J6 34 6.23 396 7 2760 432 
30 51.0 406 300 36 34 6.l.3 384 7 2750 428 

0945 40.5 4.33 300 36 .33 6.15 386 10 2700 424 
1000 40.5 431 310 36 33 6.20 393 10 2750 426 

15 40.5 4.32 Jll J6 3.3 6.23 396 10 2750 430 
30 40.5 432 312 36 33 6.24 397 10 2750 425 
45 40.5 431 319 .36 33 6.26 400 10 2760 428 

llOO 30.0 447 320 ..36 3.3 6.30 404 9 7/70 428 
15 30.0 444 325 .36 33 6.35 411 9 7/80 424 
30 .30.0 440 .328 36 JJ 6.,38 417 9 2780 432 
45 30.0 437 3.28 36 33 6.JS 417 9 2780 430 

1200 30.0 434 .330 36 3.3 6 • .39 418 9 2790 430 

1215 20. 0 448 330 36 3.3 6.42 420 13 2800 440 
30 20.0 45.3 .3.32 .36 .33 6.43 421 1.3 2800 440 
45 20.0 451 .339 .36 33 6.49 428 13 2810 4.37 

1300 ~o.o 449 339 36 33 6. 51 43.3 13 2820 436 
15 20.0 446 .340 36 33 6.52 434 13 28.30 426 

1330 12.0 455 340 36 33 6.55 437 17 2850 4.34 
45 10.0 461 3.lJ. 36 34 6.56 438 16 2870. 432 

1.400 J.O.O 461 342 36 .34 6.57 440 16 2880 425 
15 10.0 459 345 '5! 34 6.60 444 16 2890 426 
30 10.0 457 348 J8 34 6.64 450 16 2900 l,.32 

144, 1,0 4sa 349 38 34 6,66 4,2 2900 432 
J.500 -~.o 495 349 39 35 6,70 1.,57 29,0 432 

l5 -.2,0 483 )SO 39 35 6.7l 458 ~990 432 
30 -l.O 505 ;353 40 3; 6,80 4?2. :30CJO 1~31 ,.s -1.0 503 354 40 JS 6.84 477 - ;000 4~5 

DEC~ ss~r:IED 



Temperature 
Degrees C 

50 to 40 
40 to 30 
.30 to 20 
20 to 10 
10 to-1 

TABLE Ng.16 - Cont'd 

Cycles Change 
per 10 Deg.C. 

25 
3 

12 
ll 
46 

Permitted oy ~pecifications 

Percent Change 
per l Deg. C 

0.00125 
0.00015 
0.0006 
0.00055 
0.00.21 

ior oomparison see Tables ao. 19 6.lld 20 of NRL Report R-1,328. 
~ 
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TJ.BLE NO.lZ 

Koclel XfI-.J-6 Trt.nseri::,ting Equipr:ient 

VJJU;SIO.N~~ lN JUlBI~n TlW>ERA'f UR£ 

Te~t as per pars.gr .. ph .3-7-8 of ~peclfi~tion~ RE l3Ji 328J 

rJttbi~t .F'requency p. J.. l • .P .i .. l.1.0. hilt. Wc:.. t ts Rel P.A. Line ~ Temp.°C Kc ~ Ip ~ _f,_ (h..t fu!m._ ~ Volts 
0915 5~.o 600.365 340 54 45 7.30 542 8 2970 426 .30 51.0 328 325 50 44 7.05 507 8 2870 4-;_6 45 51.0 326 320 49 43 6-.95 493 8 2820 428 1000 51.0 358 320 49 42 6.90 484 8 2810 428 15 51.0 407 315 48 42 6.87 481 8 2800 436 
1030 41.0 490 315 47 42 6.84 477 10 2800 432 45 41.0 470 315 46 4l 6.ao 473 10 2790 432 llOO 4l.O 451 315 46 41 6.80 473 10 2790 430 15 41.0 447 315 46 a. 6.80 473 10 2800 434 JO a..o 458 317 46 41 6.81 474 10 2800 436 
1145 30.5 500 320 46 4l 6.05 478 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 J0.5 493 321 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 JO 20.0 587 .330 49 43 7.00 500 10 2880 440 45 20.0 588 JJO 49 4.3 7.00 500 10 2890 436 1400 20.0 589 330 50 43 7.02 503 10 2900 436 
1415 12.0 616 332 50 43 7.06 507 12 2900 432 30 10.0 640 337 50 44 7.11 516 10 2910 436 45 10.0 643 340 52 44 7.16 52.2 10 2920 436 1500 10.0 647 340 53 44 7.17 524 10 2950 435 15 10.0 645 340 56 45 7.22 532 10 2950 436 
1530 2.5 789 ·340 56 45 7.21 530 2960 436 45 -1.0 800 342 56 45 7.22 532 2980 424 1600 -1.0 sos 348 59 J.5 7,~7 539 .. 3000 425 15 -1.0 800 350 6o 46 7,29 542 .. 3000 4~5 30 -1.0 791 350 6l 47 7.36 550 3040 428 



f1 

Temperature 
Degrees C 

50 to 40 
40 to JO 
30 to 20 
20 to 10 
10 to -1 

'.i'"'.Gi.ii; i:iO. 17 (Cont' ui 

Cycles Change 
per 10 Deg. C. 

51 
JS 
93 
56 

146 

Porcent vn,.inge 
per l De,;. C. 

0.00085 
0.00063 
0.00155 
0.00093 
0!00218 

l"o:r oe>mpliri~® see 'l'~t>lea ~~o, 21 mid 22 of i.'ff(L !iepC>rt 
R, ... .l32ij, 
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T.!wLE NO. 18 

Model XTAJ-6 Trnnsrrl.tting Equipnent 

VAIUATlONb lii HUJ.tlUITY 

rest as per pcragraph .3-7-9 of Speeifieations RE 13A 328J 

f.mblent Rel.Hum. .t'requency P.A. l.P.l.. t.f.O. Ant. r1c..tts P.A. Line 
~ Tccp. 0 c % Kc ~ Ip .h.. ...L. Out AL. Volts 

08JO 41.0 lO 200.565 346 41 37 6.90 485 3000 420 
45 41.0 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 

30 41.0 93 482 .323 40 .37 6.48 428 2890 436 
45 41.0 93 477 320 40 36 6.47 426 2900 432 

1000 41.0 93 470 .320 40 .36 6.43 422 2890 430 
15 41.0 9.3 467 .318 .39 .36 6.41. 419 2880 4.3:2 
JO 41.0 93 463 3l.2 39 .35 6.4.3 L..10 2870 432 

45 41.0 58 509 .320 39 35 6.42 420 2870 426 

1100 41.0 27 545 320 39 35 6.4;- ~ 2870 428 
15 41.0 20 572 321 39 35 6.48 428 2870 432 
JO 41.0 20 58.3 323 .38 .35 6.50 431 28?0 434 
45 41.0 14 598 .326 38 .35 6.52 Al4 2880 4.36 

1200 41.0 14 610 326 38 35 6.50 4.31 2870 440 

Greatest frequency variation noted during second &nd third tests 
from th&.t prevailing at end of first test; 132 cycles; 0.066%. 
Permitted by specifications 0.05%. 
Decrease in power output during tests 15.4% 
Permitted by speciticationsi 5.0% 
ilntenna. Constants: Res. 10~ ohms; Cap. 970 mmfd 

. E'or cociparison see Te.ble No~ 23 or NRL Report No. R-1328 • 

DECL~SSiFIED 
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liibl.b NO .19 

J.~odel 1-.TAJ-o l'rE.rlsmi.ttini ,l:;quip:nent 

VAR.1.c.T.LON~ l.."i HlllUlil TY 

Test ~s per p~ragrhph 3-7-9 of ~pecific~tions RE 13A 328J 

l1Z1bhnt Rel.Hum. Frequency .P. A. l.P • .b.. 1:.. () . Jmt. wit.Us P.A • 1.ine 
~ Temp 0 c J? Kc _!p__ _!L ~ _l_ Oi..t _M_ volts 

1230 41.0 10 600.762 346 52 45 7.44 565 3000 L.36 
45 41.0 10 779 345 52 45 7.40 559 2990 434 

1300 41.0 10 785 345 52 /, 5 7. 39 557 2990 434 

15 41.0 60 689 340 52 45 7. 38 556 2990 438 

30 41.0 93 524 340 54 45 7. ~ 556 2,90 L.32 
45 41.0 93 434 340 53 45 7. 33 548 2990 1,38 

ll,00 41.0 93 420 340 53 45 7.33 5L,8 2990 426 
15 41.0 93 385 .340 52 45 7. 32. 547 2990 4'34 
30 i~.o 93 389 340 53 45 ?.32 547 2990 436 

45 L.l.O 39 557 340 52 45 7. J:c; 547 2980 426 

1500 L,.1.0 25 622 340 · 52 45 7. 35 552 2980 L,34 
15 41.0 23 657 JL.O 52 45 7.31 5L.b 2960 432 
30 41.0 18 691 340 52 45 7.31 546 2970 420 
45 l~.O 14 724 340 52 45 7.35 552 2980 428 

l6o0 41.0 13 753 340 52 45 7.35 552 2980 424 

ure&test frequency variatlon noted during second c:nd U1ird tacts 
from that prevailing at end ot· first test: 400 cycles ; 0.066,'. 
Pe:·mitted by specifications o. 05%. 
Lecrease in power output during test: J.0% 
Permitted by specifications: 5% 
Ji.ntennr. Constants: Res. 10.~ ohms; Cap. 970 mmfd. 

For compo.rison see Table ~o. 24 of NRL Report R-132b. 

D 
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TABLE N0.20 

lwdel XThJ-6 Transmitting F.quipment 

LOCKED K£Y OPERATlO~ rOR TWO liOURD 

Test as per par~groph 3-7-10 of Specifications RE 13A 328J 

.t'imbient frequency Cycles % Ant. Watts Plate P.A. iii.O. 
~ Temp 0 c KC '-'hc.nge ChMge ~ ~ Volts ~ Ip 

1.3:10 (Filaments energizedj 
15 27.8 200.747 6.90 485 .3000 350 1325 
20 27.9 741 6 O.OOJ 6.85 478 3000 350 1320 
25 28.0 735 12 0.006 6.80 472 2980 348 1310 
30 'Z'/. 9 733 14 0.007 6.80 472 2960 347 1305 
35 28.0 730 17 0.008 6.75 465 2950 345 1300 
40 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 45ii 2910 J4l 1295 

14,00 28.l 727 20 0.01 6.65 451 2910 341 1295 
05 28.2 727 .20 0.01 6.65 451. 2900 340 1290 
10 2s.3 727 20 O.Ol. 6.65 451 2900 340 1290 
15 28.3 724 23 0.011 6.62 447 2900 340 1282 
20 28.8 724 23 O. Oll 6.6o 444 2900 340 1282 
25 28.8 724 23 O.Oll 6.60 444 2900 339 1280 
JO 28.8 724 23 o.ou 6.60 444 2900 339 1280 
35 28.8 726 21 O.Ol. 6.6o 444 2900 339 1280 
40 28.9 727 20 0.01 6.60 444 2900 339 1260 
45 28.9 729 18 0.009 6.60 444 2900 3.39 1280 
50 28.7 730 17 0.008 6.60 444 2900 339 1280 
55 28.7 731 16 o.oos 6.60 444 2900 339 1280 

15:00 28.5 7.31 16 o.008 6.55 4.38 2890 339 1277 
05 28.2 733 14 0.007 6.55 4.38 2890 339 1277 
10 28.0 736 ll 0.005 6.55 4.38 2890 339 1277 
15 27.6 736 ll 0.005 6.55 438 2890 339 1277 

(Voltages reudjl.13ted to normtl) 
16 27.6 736 11 0.005 6.80 472 3000 350 . 1325 

Temperature of Ji.ntenna Coil: ~tart - 27.8; finish 44.0° C. 
Temperature of P.A. ilate vhoke: ~tart - 27.8: .fini.r.h 56.5°c 
Antenne Constants: Resistance - l0.2 obms; Gap. - 960 mm.f. 

Frequency change during 1st five minutes: 6 cycles; 0.003% 
~pecification requirements: 0.015$ 

i'requency clumge during remainder of test: 17 cycles; 0.008% 
Specification requirements: O.OJ% 

.For compc.rison see Table uo. 25 of ~-.R>o rl.eport i10 • .n-l.3~S. 



Model XTt.J-6 Tr&nsmitting Equipment 

WCK.w K.t?:Y OPi.BJdlON fOR TI'VO HOUlt:> (i,!iCWj 

Frequency Cycles 
KC Change 

~ Ant. 
Uiiant{e ~ 

Watts 
~ 

Pl~te Pu. 
Volts .111_ 

13:30 
35 
40 
45 
50 
55 

14:00 
05 
10 
15 
20 
~5 
30 
35 
40 
45 
50 
55 

15:00 
05 
10 
15 
.20 
.25 
30 
35 

36 

25.0 
25.2 
25.3 
25.2 
25.4 
25.6 
25.5 
25.8 
25.8 
25.8 
:5.9 
26.0 
25.8 
26.1 
25.9 
25.8 
25.8 
25.8 
25.7 
25.5 
25.7 
25.7 
25.7 
25.7 
25. 5 

(filaments energized) 
400.800 5.90 

773 27 u.007 5.90 
758 42 0.010 5.85 
750 50 0.012 5.ao 
745 55 0.014 5.75 
742 58 0.014 5. 75 
738 62 0.015 5.70 
738 62 0.015 5.70 
738 62 0.015 5.70 
738 62 0.015 5-70 
736 64 0.016 5.70 
737 6; 0.016 5.70 
737 63 0.016 5.65 
739 61 0.015 5.65 
741 59 0.015 5.65 
743 57 0.014 5.65 
745 55 0.014 5.65 
747 53 0.013 5.65 
749 51 0.013 ;.65 
751 49 0.012 5.65 
754 46 O.OJ.l 5.65 
756 44 0.011 5.65 
758 42 0.010 5.65 
758 42 0.010 5.62 
760 40 0.010 5.60 

{Volt~ges re-a~usted to normsl) 
760 40 0.010 5.90 

355 
355 
349 
343 
.338 
338 
331 
331 
331 
331 
331 
331 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
322 
.320 

355 

3000 
2980 
2960 
291+0 
2930 
2920 
2910 
2910 
2910 
2900 
2900 
2900 
2900 
:C:900 
2900 
2900 
2900 
2900 
2900 
2890 
2890 
2890 
2890 
2890 

- 2880 

3000 

Tempercture of J:.ntenna Coil: ~tart - 25.0; finish 46.o0 c 
" n P • .A. Choke : " 25.0 " 41.0 
" " Audio Transf: " 25.0 " 70.0 

Antenn~ Constants: Re~istonce - 10.2 ohms; C~p. - 960 mmf. 

frequency change during 1st five minutes: 27 cycles; 0.007% 
· bpecifica tion requirements : 0.015% 
.frequency cilf:Jlge during remf:l.inder of test: 37 cycles: 0.009% 

~pecific&tion requirements : 0.03% 

For comparison see Table uo. 26 of ~RL Report ~o. R-1328. 

302 
300 
;;95 
292 
290 
290 
288 
288 
288 
287 
2.87 
285 
285 
285 
285 
285 
285 
285 
28J 
282 
282 
282 
282 
281 
2811 

295 

140 
138 
137 
136 
135 
135 
135 
135 
135 
135 
134 
134 
134 
134 
134 
134 
134 
134 
134 
133 
133 
133 
1.33 
133 
133 

11..0 



LOCi~.W n.iY 0.P.t:fu:.r.i.Oii i"OR r,m hOU&i 

Teet e.e per pf.r~grt.ph 3-7-l0 of ~pecifi-;:c. tions RE l3l. J :.r:8J 

Alllbient Frequency Cyoles 
Tilll!;: Ten1~ 0c Ko CbM9g2 

llti20 
25 
30 
35 
40 
45 
50 
55 

15100 
05 
10 
15 
20 
~5 
30 
35* 
40 
45 
50 
55 

16:00 
05 
10 
15 
~o 
25 

26 

(J:'il~en tr:. encr.;;ized) 
z.7.0 600.ss2 
~6.o 833 49 
26.9 810 72 
27,2 798 84 
26,9 789 93 
26.9 784 98 
26.8 782 100 
26.9 780 102 
27.0 780 102 
26.9 780 102 
26.9 780 102 
26.8 780 102 
26.7 7SO 102 
26.5 782 100 

26.7 800 82 
25.5 790 92 
25.6 790 92 
25.9 791 91 
26.1 792 90 
26.3 795 87 
;26.0 797 85 
26.2 799 83 
,6.2 798 84 
26.0 799 8J 

(foltuges re-adjusted 
26.0 785 97 

0,0082 
0.012 
0.014 
0.015 
0.016 
0.016 
0.017 
0.017 
0.017 

0.011 
0.017 
0.017 
0.016 

0.014 
0.015 
0.015 

0.015 
0.015 
0.015 
0.014 
0.014 
0.014 
0.014 

to normal) 
0.016 

Note:* denotes momentti.ry line power fuilure. 

Lnt. Wt>tts Pl~te P.A. ii.0, 
~ ...Q.!llr._ Vo;!t~ _:!R,_ Jm._ 

7.00 
6.90 
6,90 
6.85 
6,85 
6.80 
6.80 
6.80 
6.so 
6.77 
6.77 
6.75 
6,75 
6.75 

6.65 
6.65 
6.65 
6.65 
6.65 
6.65 
6.65 
6.65 
6.65 
6.65 

7.10 

500 
486 
486 
480 
480 
472 
472 
472 
472 
468 
468 
465 
465 
465 

450 
450 
450 
450 
450 
450 
450 
450 
450 
450 

509 

JOOO 
2970 

-~950 
~9.30 
2920 
2900 
29(>:) 
2900 
2900 
2?00 
2890 
2890 
2890 
2890 

2890 
2870 
2870 
~870 
2860 
2860 
286o 
286o 
2860 
2860 

3000 

.350 1310 
348 1300 
J46 1295 
345 1265 
345 1280 
.3L,3 1280 
341 1280 
340 1'2.77 
;/.,0 1270 
340 1270 
340 1265 
340 1265 
340 1265 
340 1~65 

337 1265 
337 1265 
337 1260 
335 1258 
3.35 1255 
.335 1255 
.335 1255 
335 1250 
335 1250 
3.35 1250 

350 1320 

Temperc.;.ture of .i..ntennu Coil : Sts.I't - 27.0; finlsh-40.0° 
Tempernture of P."-. Plate Choke: ~t&rt - 27.0; finish - 51.0° 
Antenna \ionstants• 4iesistanee: 10.2 ohms; CE..p. 960 mmf. 

Frequency ciwn6e during lst five minutes: 49 cycles; 0.0082% 
~peoificution requirements: 0.015% 

Frequency change during remtiinder of test: 53 cycles; 0.0008% 
Specific~tion requirements: O.OJ% 

i'or comparison see Tables .a.~o. 27 and 28 of 1,RL Report R-13Z8. 



liiodel i,:XJ,,J-6 l'rausmi.tting ~uipment, 

CiH-liJE FR0"1 J~~ LOCf..cl) ro IlE'EruUTr.Ei.-.TLY KEY&D CO.i'iD.1.TiON 

:est as per pL.rut,-rttph. 3-7-11 of opecificatlons RC 131. J:'.8J 

frequency at Frequeacy r,.t, 
end of 10 min end of 10 ~ee 

Test, key locked dash 20 min 
Condition pcrioa (Kc1 later (kc) 

l.iO fil6lllent 
11.:;hted 200. 582 .200.575 

i!O filament 
not lighted 200.573 200.598 

KO fll&mcnt 
lighted 600.616 600.63.3 

}l.() filcJnent 
not, ~ii)l ted 600.580 600.675 

Pemitted by Speci.fict.tions: 
Fllacient lighted: 0.015% 
fll&ment not lighted: 0.03:; 

Change in frequency 
cycles ~er cent 

7 0.003 

23 0.0ll 

17 0.00J 

95 0.016 

~or comparison see T6.ble ••o. 29 of &iHL Report Ifo. R-1328. 



i!ociel X'l'JW-6 ·.c·ri:.ns!'.!li tting ..:.quipr~nt 

Tebt c.s :,>er pare..grti.ph 3-7-1;:: of upecific.:..tious RE .l3h 328J 

Frequency at end 
of .30 minutes of 
continuous ke~ing 

200.575 

600.518 

1'requency ht end 
of 10 sec. dash 
after 20 min pa~sc 

.200.578 

600.529 

Chruige in Frc~uency 
(}Jcle s Percent 

3 

11 

0.0015 

0.002 

Fller.ients remuined energized during entire test. 



TfELE NO. 25 

1.iotlel X.Tr,,J-6 'l'rE-nsru.t.Uug ,i:;quipncnt 

V l.bfu: ·r lUl-1 

·rest u, per J>6.ra6roph 3-7-14 of ~vecifici.tions Rt l J i. J~8J 

Trt:nrnl ttez- secured rit;idly w l'e.: t ~t t:ind 

~ freguen9¥ 

1515 200.283 ~tart 
1520 280 
15;25 295 
15.30 297 
1535 2.75 
1540 ~75 
1545 275 

280 finish 

Lil.Ximl.lLl set in frequency between bee;inning and end of test; 
J cycles 
0.0015% 

~cr:ltted by epecificetionai 0.005% 

D 
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- ~_ ~""f"'-t i a ~•r :~. ';::'P".i ..., ~,~· \.., . . -u 
'1'1cnU, .t~o. ~6 

t>nock irequency frequency 
Appll€<i 1 l.!im:te 2 Minutes Set in Frc~~ency 
to: before shock a.ftcr shock ~ycle~- Perccr.t 

Front 200.615 200.6o4 11 0.0055 
Left 620 6l9 l 0. 0005 
E,i,~t, 599 bO~ J 0,001 !) 
~t@k 6;J1 ~~, 6 0,0030 

Front. 600,670 600,700 ;0 o.oo;o 
Lett ,~, _, 

10 0,0016 
Hight 612 615 J 0.000; 
~ck s6; 546 l~ 0. 00;0 

~peoificf>tion Reqw.rementi; o.oo,% 
1;ote' On "Front" ihoek &t 200 Ka (lat teRtj antenni. vmmct er broke 

out ot· cuse; wua replnced wi tb ep~e meter, 

For eom.paririon eee Tc.ble i10, 36 of· Report l-l.-1328. 

I 
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0 s; 
Cf) 

-.,, -m 
0 

Cdrltrol 

A l l 2 
B 022 900 0 
C 1 l 2 
D 0 95 15 
E l l 2 
F 16 75 6 
" \,I 5 5 5 
H 6 9 9 
l 58 86 57 

'l'ABLE N~27 

Model XTJ...J- 6 Trcrismitting Equipment 

DETEBMINJ.1'.LON O.F OVERLJi.P 

Te.st e.s ner nvrnoW"Jinh 1-13 of' ~ .. eci.fi<"8 t ions 1lli .13A 128.J 

..... 3 3 4 4 5 5 6 6 ..:. 

900 0 900 0 900 0 900 0 900 
2 3 3 4 4 5 5 6 6 

98 13 99 15 98 16 98 22 99 
2 3 3 4 4 5 5 6 6 91 1 82 1 88 4 80 12 93 
5 5 4 3 5 5 6 5 5 11 11 12 12 13 13 .l.l. 14 14 

69 47 94 73 64 57 47 45 79 

7 7 
0 900 
7 7 

16 98 
7 7 
1 100 
5 5 

14 15 
74 45 

1''req. Kcs . 168.7 2~.67 202.7 253.2 242.0 .303.5 289,8 :361.'9 350.6 437.9 424.4 529.Zl 510. 58 637. 33 Overlcp Kc. 6.28 7.0 11.2 13.7 ll.3 13.5 18.69 37.33 Mean Freq. 171.86 206.18 247.6 296.6 356. 2 431.l 519.9 % Overlap 3.96 3.4 4.5 4 • .6 3.2 J.l J.6 6.0 

Meacurements made with LD-4 Crystal Controlled Ctlib.rator Seritl No. 2 

i'or complirison see i'ebles 37, 38 and 39 of ~m. ~port R-1328 .. 
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TABLE NO. 28 

a:>del XTf.J-6 Tr<illsnitting Equipment 

V.ARI.t.TlON Oi' ruu>~ANT FRSQU~CY Ol MA~'IER O~CILL1HOR PER 
LiIVl~ION Of Dl.JJ. llARKlllG. 

Test as per p~rngrnph 3-15 of Specifications RE 13A J28J 

Control Control Frequency Divisions KC per Per Cent "A" "E" Kcs Cb.enge J.i1vision per Division 

l 000 166.84 
l 193 175.00 193 0.042 0.024 1 714 200.00 521 0.048 0. 024 
2 461.0 225.00 
2 8.33.0 250.00 372 0.067 0.027 

3 5.38 275.00 
3 838 300.00 300 0.083 0.028 

4 503 325.00 
4 763 350.00 26o 0.096 0.027 

5 310 375.00 
5 565 400.00 255 0.098 0.025 
5 776 425.00 211 o.ns 0.027 

6 277, 450.00 
6 497,5 475.00 2:20.5 0.113 0.028 
6 683 500.00 185.5 0,135 0.027 
6 $49 525.00 166 0.150 0.029 

7 343 550,00 
7 522 575.00 179 0.140 0.024 
7 676.5 600.oo 154.5 0,162 0.027 
7 816 625.00 1.39.5 0,179 0.029 
7 900 637.93 84 0.094 0.015 

Specification Requirements: Not more than 0.03% or less than 
0.015% per divi~ion of marking • 

. Measurements lllEl.<le with 10-J Crystal Controlled Celibr~tor, ~r.No.2 

For comparison see Table ~o. 41 of NRL Report No. ~--1328. 

DECLAS8f FIED 



TABU N0.29 

ii!odcl XTAJ-6 Transmltting itquipmcnt 

Cllfa.NGE lN .r'KEQC.Er;cy Du.ii: TO 0PEPJ.TI0N ()£· L'li.L LOGK.li:G DEVIG:ES 

Test c;.S per pEi.rL.€;n·.ph 3-16 of upecif'lc,,tion;; Rt 1.31. 328J 

.Frequency Chb.Ilge i n Frequency 
Control Not locked Locked Cycle~ Percent 

uo "B" cc 200.490 200.47g 12 0.006 
hlO ".o" C 498 488 10 0.005 

lPA "D" cc 491 491 0 
IPA "D'' C 490 490 0 

P.A llfll cc 490 490 0 
PA 11F11 C 490 490 0 

J..nt "1" cc 489 489 0 
imt "ln C 488 488 0 

MO ".b" cc 600.575 600.568 7 0.001 
KO 11B" C 568 559 9 0.0015 

IPA "0" cc 556 557 1 
IPA 110'1 C 545 547 2 

Pb. "f" cc 548 547 l 
PA "F'" C 547 547 0 

Ant "l" cc 547 547 0 
Ant "l" C 546 546 0 

Hote: i:0 110 11 cc denotes that dlal setting had been approc:.ched in 
counter clockwise direction before t.pplying did lock. 

MO "B" c denotes that dial setting hud been uppro~clled in 
clockwise direction before applying dio.l lo~k. 

D:CLL\SSIFIED 
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_..,f.!-'.!:ilLU. TO N.P .• L. rui:POR'l' NO • .H.-.1356 

.i.. "-'Uix.:cq;;en. t t::> the co.:-!~c.:.:ion of tLc tc,:, t::. of tb.e Jfout:l X'I:~J-6 
trU1smitting l!;qt:.ipment, t.s reported in iu:.vu he:.:.e1..,rcl:;. Labontory Hcpo1·t 
lfo. R-1356, jhe uenerw. ..!olectric 1.iom.,:i~ny E-ubmitteo ina inc u.,-1cd 1.. recie:..·..i.Lned 
tube cradle. lhe inst&llution of the new tube cr&<lle ~~s Lccomp.i.l~Lea on 
i,.pril 7, 19.37, by :.tr. J.J. Farrell, repre~eutf.tlve of the Contr&:!tor. The 
contr&ctor' E- reprc6enU:.tive wso provided r.nd inst£-lled covers for the tlme 
dE:ltoy i·clt.ys, HL-J and RL-G, in &n effort to procn::ce more quiet operetion. 
11'..:.rir.g the period Aprll 7th to J,pril 9th, includve, vitr1:..tion c:.nd inclinntion 
tes fa: ;;ere ~on duc t ed in i:ceordmce with the tE:rms. of specificatione RE lJJ. 328J. 
fhis appendix to 1-..R.L. Report No. R-1J56 covero the resultf· of theee b.delitiom,.l 
tests. 

2. Plate No. l'.-1 is a view fhowing the .moc.iifie.d tube cruile insti.lled 
in the ~del J\.TAJ-6 transoitter unit. 1-c will l,e; noted tt.i.;.t t.Le ten we tt h~p~ 
fomc.rly e::1ployed t:.3 screen grid redstors, LS illuf:'trE,ted in i'll:..te 27 of .-,HL 
ncr,o:::-t fi-1.328, ht,ve teen repluced by f'our 100 WL.tt vitreous enwnelle<i. resifto:?:•t .• 
ThiE< substltution ht..£ increased the rfUll.bility of toe equip!lent to toe extent 
tbut the Ecreen grid circuits opcrltted con~iotently w10. ~ucce~~fUJ..ly c.iuritlg 
the entire cource of r.ue vi~n..tion tests conuucted with the mod1£ied tube 
cradle. .ihis feliture of the ec,uipu;ent is now considered to be sultl..C.l.e for 
E;crvlce requireraents. 

J. Tt:.bl~ i~o. r-1 hDd Pl.t.te uo. 1,-2 cover i_n incllnti.tion test co11ductecl 
at -200 K.C. The equipment wu~ subjected t.o incl1n£.;tion ln 6. fore c.!J.d aft_ 
direction ti:lrough an angle of 45 degrees on either side of u1e verticc:l. The 
maximum frequency chonge noted durine the htilf hour test from the frequcr.cy t.t 
the cu.rt oi' the test when the trwisinit-::;er r.cs in tLe v~rtic£.l. podtion, \,Le 

8 ~ycles, ~r 0.004%. Tne goverDing specific~tions (p~r~&rLph 2-7-13) pemit 
L frequMC-.f cllwige of 0.005%. Renee, the equipment ~uccesc.fu.ily ,,ithstood the 
test when inclined in c:. fore und aft direction. 

4. T6ble ho. L-2 E.D<l ~l~te ,_3 cover en inclin~tion test conducted ~t 
500 Kc. ~uring thie test the equipment \\l;.S incli.uetl f.r.•0u1 aide to dd~ th.rot:~h 
un ~~le of 45 de~ees on either oid1::1 of tile vertie!:l. The I?:f.)l.i.Jr.um frequenc;y 
clumge noted durin5 the hi.u.f' hour test.c,, froo the frequency £t the su.rt oi' the 
test when the tri~amitter Wt.f> in the verticel po&ition, ~e 46 cycle~, or 0.0092%. 
Thie frequency chs11ge occurred wher. the transmitter 'Im.:. inclined to the ric;ht 
hwid side, looking iit the .front of we unit. J..t the conclucion of the tett 
the equlpmeot wf:.s aubjecteci t.o b thorough. ex&mination in wi effort to discover 
ti,e cs.uE,e 01' tbe froquency Olltmges noted. The' ext.ct, co.ueo was not diaclosed 
but l t le. telieved tbht some element 1n the :u.ster oE-cilllltor compw-tn.ent Ehi!'tE: 
ite posit.ion r.t.i'fieiently durir.g iuolinution to cti\4E>E:I the eflects noted. ~ir,t 
this. tt:iet th1:1 equipment fE.ile<l to meet the E!pec11'i~ntlon requ.lrernor.t& £.nd it 11 
re-,ommended tht:. t the mt.nuft:cti.rer &ubJ ect the en,;ire mE.:.itor otcUJ.otor COClp!irtment 
to t. thorough intpeoticn vii th a view to dlscovering wid elimicnting the ooue;e oi' 
the froquency shitte. .c.oted. 

5, ~£t6r toe installLtion or thu mou1fibtl tu~e crbdle the XThJ-6 equip-
ment wu cubjt.,:,t.ed to &.ix .30 m.lnut.e vibJ•~tion teitr nt vtriout !'requ.t:l.t'loie1:1. 
ruo ootltr1.ct0r sUJ>pl.ied fivv El<liltionLJ. 38J,60 t,ubc6 oti ,.pril 7th UJQ three ot 
thec.o tubee were pl.11.ced in tlle equipment prior to tlle vibrc.tion teats, ~ carbon 
anode 38161 tube (Ser, 16l~5) Wl41 pl.tioecl 1n the power &.mplit'ie1• at.ago during two 
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thirty lllinute tests, after 'fihic:b u Tantw.um ttnode tube {~er. l6158j was 
subctitutea therefor i'or the rem&ining four thirty .111lnute test.a. 

6. Tobie No. ~-3 Md 'l&te ~o. A-4 cover a vlbr~tlon tes t conducted 

... 

nt 500 Kc. 'l'he 111wmum f-et in frequency between the be~inning i..nd tbe end 
of the test tre.D 8 5 cycles, or O. Ol. 7%. 1be governing specifications, par&graph 
3--7-14, per.i:dt & .frequency dif!erwce of 0.005%. '.lhe t.econd vibrution test 
wwi conducted at 400 Kc and is covered by T6.ble lie. '1-4 &nd Plate ~o. A-5. 
The ~1.111 set 1n frequency noted during this tefit was Z'1 cycles, or 0.0067%. 
A third teat •~ conducted at 200 t:c, resulting 1n s frequency VLrif.tion of 
22 cycles, or 0.0ll%, as shown in Iable ao. A-5 emd Plate No. l-6. The 
fourth test conducted 6 t 600 Kc is illW:Jtrated 1n !t.ble ffo. A-6 ~d PJ.i..te 
No. J,,-7. '!he iu.ximum ~o noted us .38 eyc.1.cD, or 0.0063%. It will be seen 
tbEt in ill the foreeoing tests the spec1£icntion requirement.a sere exceeded. 
However, during these tests no ffi.ilures of tubee occurred and the entire 
equipment tunctiooed sa!'el,1 and eatisi'ac~. lt was further noted that the 
largest portion of the t?'equeriCT ehift, occurred ilunedia.tely ai'ter the Vibration 
wu applied. ln mi ei"fort to determine the cause -t this pbell(lllenOP an~ tube 
was substituted in the master oscill.&tor oircuit. 38160 tube, Seri6l Bo. 700 
as used to repli.ce 5er1al. No. 699. 

7. l'&ble .No. A-7 t:;Dd ¥1.i.te !'to. J.-8 cover 6 testt; conducted at 600 Ke 
where.in tube Seriu No. 700 WliE> eaployed 1n the mcEter oscillator cirouit. lt 
7d.ll be noted that the specification requirements ere e011pl1ed with, the meximum 
frequency eet boini 14 eycles or 0.0023%. ln order to definitely dellonstrti.te 
that the orii1n&l 11.0. tube, serial m, h£d been the cause ot uns~t1staoto17 
opert.t.ion, en aclditioncJ. teat W6.8 conducted c.t 200 lo. 1bis te&t ii.\ illustrei.ted 
in Table "a. A-8 t.nd Plr.te ~o. J\,-9, The IIW..ltim\llll fregueoey change noted •as 
S eyaleD, or 0.004%, 'Ehua it is dem®&trated tbnt n rnw.ty tube wt.s employed 
durlne; tbe tint tour vibrtttion teste end that the XTAJ-6 equipmeot t'itted wlth 
the lmproved tube crr.dle and •• aupplied w1 tb eu1 table tubes 1a co.p&ble of 
ar.te and eat11tr.ato17 operati® a011plfins w1tb t.be requir•enta ot the sovol'Dins 
1pt16.1flan t1ona. 

s. After the c,ompletion ot tne vlbration 1ind inolinetion tost~, time 
dol~ rel4·1 !U,-3 anca Rl,-6 were titt,ed with the covert provided by tbe 
aontraotor'a representative. 1bese aovera produced only aver, eligbt 
dimunition or tbe. nolco dur1n~ l,.~.lni 011er'4ti0DO aand it 11 recommencled tbt.t 
tho contri.ct,or be required to still further aocUfy tbe action ot tbeoe relqe to 
produao more quiet opsr~tion. 

9, Reoo.w.;.ond&:tion§• As u result ot the tests oo.oducted 1n aonneot1on 
with tbo t.;oclel XTJ,J-6 equipment durin6 the period of .t.prll 7t.b, 8th und 9th, 
cu·tu.n of tbe reoommendei.tions 111,ted on pEa.ges 2-b to 2-d includve,of NRL f(eport 
No. h-1356 muet be revieed, or modified, ~a follows, 

(aj Reference piu-. ~~, on p&ge 2-b. 
lt is recommended th&t ~e uee of 10 wi.tt ltlllps ea ecreen grid 

red6tors be cliaupproved and tbft.t euitable 100 Sutt. vitreouo onw..elled redr.tor&, 
complying w1tb the lt..teGt reviE.io.b of Bureou at .mgineoring cpeoificationc, be 
eubs ti tuted thorei'or. 

(b) Reference Por. (m) on page ~-b. 
lt ic recommended tbi.t the le.test revision or the Kodel 'ITAJ-6 

eqUipnent, as improved by the eubstit.ution ot n modified tute ora.dlc, be 



cor.cidcreu u. ~c.ti sf£.ctory to ueet t.he .~ee<is 0£ tt:.e lfb.VW ~ervl ce in ~o fc:.r 
as the f~ctor of vibrt..tiox1 i~ concerned. 

(cj Referei,cc P~r. (x) on p~be ~-c. 
it it rccoCW1entled tui:. t t.he frequency su.bllity of t.i.e equi~ent with 

r c•·.1-·c~t :.o incl.incl o1:.ert. tion t.e further imi:iroved by prcventlng tLe thifting 
of ,;..liy vi tw. vc:.r tb .iL t.Le m&f-Ur o.';;ci.i.lt.tor ciraui t. 

(dj Ref'.erence; .Pur. (y j on p6.ge 2- c . 
l t 15 recommeotied t.h&t the f reque,1cy stbbi lity of the equip;r.en"t with 

r e:;pect. to operE.tl on ¥then s ub~ect,ed to vibl"htion be &pproved. 

(e~ Reference Par. (kk) on pt1ge 2-d. 

I 

i t ls recoomended th~t further preoouti ons, over s.nd beyon<l the I•l~cing 
of enclos ing cover£> on the relays , be requir ed to reduce t.l:.e noir:,c of operbtion 
of rol~yb RL-3 t.nd N...-6. 

10. vonclusi9as. As c.. resui. t of tbe modifi ~tions hnd improvemeuts 
wrought in the iiodel X·I .fuJ-6 t.rSDs:nitting equipment during the period of .1-.prll 
7th to ~ril 9th, 1937, inclusive, Eind u 1i. r esult of the t ests conducted during 
the sae period of time, it ls concluded that: 

(a j The ?k>del XTAJ-6 equipmoo t. &hould be cap&ble of .1-roviclint sc,.fe E.nd 
c~ticf ~ctory operetion v.hen subjected to severe vibration. 

(bj h i th f>Ollie slight modif ication of the rat.ster osclllutor clrcui t., the 
l4odel XTJ:..J-6 equipment should be capable or ~U1$f~cto1-y operE>tion complying 
witL the frequenc-,1 ct.ability requiremenu of the governing specifie&tions , when 
ins t6.lled and operating on a Navt.l vessel subJect to roll and pitch. 

( c) The ufie or v .1 treous en~elled resis tQr~ eho\ll.o. eliuiill, te tbe 
dift'J.cult.ies eocounterod Ython e111ploying mnc..U 10 wli-tt l~api:. "'" ioreen e;r l d 
i-a~lf>tort . 

(d) l'be noite engendered dur1n6' keyina operation,-. 'Wluch i• ooueoa by 
th@ lntermittent llOt.ion ot r~a BL-3 and .tiL-6 1s oot, •u.f'ficienU, eliminated by 
the 1Hre plaoaaent ot covers o-ter tbe operating pe.rta. hnbv re m.gJustment 
of : ovt.ble parti or the 6.ppliOAtion of suit.Er.bl• buffers ie deer:ied neceissary. 

I .. 
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' A - - -, ... D 
Tt.ble No. J.-2 

.Hodel XTU-6 'l'rE:.nl)ll!littin6 Equip1umt 

U.CLiltATI0£1 LUE l'O ROLL AND fl.TQi OF ffilJ> 

- . Test as per paragft.ph 3-~7-13 of Speoifications RE lJA 328J 

Transmitter inclined from side to side 

12:35 
12:40 
12:45 
12:50 
12:55 
lJ:00 
13:05 

Maximum 
.frec;uency 

500.296 
290 
291 
293 
29.'.3 
293 
29.3 

Minimum 
Freguen~ 

Stationnry 
500.JJO 

333 
335 
341 
342 
342 (end) 

l&aximum frequency cb&lge during test fran frequenoy fl. t stE.rt 
of test: 46 cycles; 0.0092% 

Pel'!ftltted by Specifie&tions: 0.005% 



,A ~--''"'"'':D 
Tub.le .L.fo. 1-,.-3 

~c.lcl i..Tl.J-6 I'rcnsm.tting Equipment 

VJ..oPJ.rlOH 

Test b.S per par~gr~ph .3-7-14 of Sp~cifl~~tions RE lJA 328J 

Trt.nscitter rigidly secured to Test Stand 

Time !''reguency 

1 6:05 500.377 
16:10 286 
16:15 285 
16:20 277 
16:25 275 
16:30 288 
16:3.5 287 
.i:..nd 292 

Maximum ;,,et in frequeucy betweeu beisinning <a1d end of test: 
85 cycle~; 0.017% 

~ermittetl by ~pecifi~~tion~: 0.005% 

Tube~; used ourint"; test: 

Circuit i.U'gr Serial No. ..... ':... 
li.O. CGJ8160 

~ 

699 
il>A CG38160 697 
i.udio C0.38160 698 
p. f-. CG.38161 16125 \Ct:.rbon nnocie) . ... 

:-



1'uble ho. A-1+ 

l.u>del XTU-6 Transmitting l!':quipment 

VlERAT.LON 

Test ss per puragn.ph 3-7-14 ot ~eclt'iootionD RE l3A 328J 

Trunsmitter rigidly secured to Test ~tend 

Time fl:eauencz 
09:00 400-381 
09:05 369 
09:10 

L... m 
09115 381 
09:20 .395 
09:25 

... -
406 ~I 

09:.30 ~I . 416 
&id ~ .. 

408 

M&ximua set in trequena;y between bep.nnin~ and end of test: 
27 cycles; 0.0067% 

Permitted by Speeii"i~tions: 0.005j 

Tubes used during test: 

Circt:1'.k iltgr ~ ~erit.il. No. 

M.O. 0038160 ... &'9 
lPA 0038160 -"i. 697 
Audio 0038160 ·- 69S ... 
P.A. CG38161 12125 (carbon Anode) 

I • 

.. 



Model 1..Tf..J-6 Trruisr;ii tting .t!}quipment 

VlBMTlOij 

Tebt as per paragr~pb 3-7-14 of ~pecific~tiona RE 13A J28J 

·rransmi tter rigidly secured to Test Stand 

, . .. Time Freguencz ... 
10:45 200.31~ 
10:50 277 
10:55 280 
ll:00 2SO 
ll:05 280 
11:10 280 
11:15 284 
.l!bd 290 

Maxinu.im ~et in frequcnc7 between beginning and end of test: 
22 cycles; 0.011% 

Permitted by .:>pecif'ications: 0.005% 

Circuit: 

1.0. 
!PA 
Audio 
P.A. 

Tubes used during test: 

Jlfgr 

CGJ8l60 
CG.38160 
CG:38160 
CG-)G.61 

Serial No. 

699 
697 
698 

16158 ( Tan wl um i.node) 

I . ... 

: 

I 

• 

l 

1 I 



Tc.ble No. A-6 

Model XTJ..J-6 Trcnsmitting i'4uipnent 

Vl.6RATlO.N 

Test us per paragrupb 3-7-14 of ~ecificc.tlons RE 13h 328J 

Truisrd tter ri~idly .secured to Test Stand 

TiJne &eguengx 

1.3145 600.J25 
13:50 286 
13:55 288 
14:00 287 
14:05 286 
14:lO 284 
14:15 280 
~d 2.J37 

MaximUJa set in frequency between beginning 6?1<1 end of teat: 
38 cyo.les; 0.0063% 

Permitted by Specifications: 0.005% 

Tubes used during test: 

Cil-cuit Kfgr Serial No. 

&e.o. CG.38160 699 
.I.PA 0038160 697 
Audio 0038160 698 
P.A. CG3816l. 16158 ( TE..ntt:.l.U!I h.nodej 

D 

.... 

• 



~n. ,..., 

T§.ble No. ii.-7 

Ko~el l.l'J.J-6 TrMSlilittin~ Equip;ent 

V.LBl~TlOH 

Test as per paragraph 3-7-14 of Specifications ru; 13A .328J 

l'ransaitter rigidly secured to Test ~tend 

Time 

16:00 
16:05 
16:10 
16,15 
16:20 
16:25 
16:.30 
lild 

... . 

r .. 

freguepcy 

600.)19 
312 
307 
325 
302 
312 
305 
.305 

Usximum set 1n frequency- between be£1nning and end of test: 
14 cycles; 0.002)% 

Permitted by 5iecU'loo.t1oos: 0.005% 

Tuboa wsed uu.rlng ioot, 

~Ba.~ Mt£ .... , str1a119· 
1.0. CG38160 ►-.:::: . 700 
lP.A 0038160 697 
Audio 0038160 698 
P.A. 0038161. 

rl-- 16158 ('l'aotal.UII Anode) 

• 

, . 

7 .... 



L. 

Model XTAJ-6 Tr&nmu.tting i.quipaaent 

VIBRATION 

Test as per paragraph J-7-14 of Specificatione RE 13A .328.J 

Transmitter rigidly secured to Test Stand 

C' .. l 
■ I • 

Time &egueney ... =-
I _J L 

t r 08;55 200.361 
09:00 .359 
09:05 361 
09&10 365 
09:15 .366 
09,20 364 

■ 09:25 369 
-L. &id 369 

LSaximum set in frequency between beginning and end of test: 
8 cytlesj 0.004% 

Permitted by ~eclfications: 0.005% 

1

l■ Tubes used during test: 

Circuit Mfgr berial. No. 
M.O. 0038160 700 
IPA CGJ8160 697 
Audio CG38J.60 698 

' 

,W I 

't 

P.A. CGJ8l6l 16158 (Tantalum Anodei 
1 

l 
:,,.-

• t-
i 

L' 
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Plate A-1 
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