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AUTHORIZATION OF TEST 

1. The tests herein reported were authorized by reference (a) . 
other pertinent data ere listed as references (b) to (f) . 

Reference: (a) BuEng.ltr. C-NOs-66593 (12- 12-DR6) of 18 December 

OBJECT OF TESTS 

1939. 
(b) BuEng. Specifications RE 13A 422C . 
(c) Contract NOs-66593 of 1 March 1939. 
(d) Contractor's Descriptive Specification R- 1O42 of 

March 1939. 
(e) Contractor's Test Report on XTBU Equipment. 
(f) Preliminary Instruction Book covering Model XTBU 

Equipment. 

• 

2. The object of the tests was: 

(a) To determine the extent to which the equipment complies with 
contractual requirements and basic specifications and 
modifications thereto. 

(b) To determine tho degree of complinnco with reference (d) 
which govarns in regard to points not specifically 
oovored by bnsio spocificRtions, referonoo (b). 

(c) To obtain data to pormit submission of rocomm.ondations 
rogf'rding any chcnges nocessnry to mE'ko tho oquipmont moro 
suitable for Naval use. 

(d) To obtain performance data and prepare recommendations 
for use in the revision of basic specificctions required 
for purchase of additional equipment. 

ABSTRACT OF TESTS 

3. The tests herein reported were conducted to determine the 
degree of oomplience of the Model XTBU Tre.nsraitting Equipment with 
the mechanical and electrical requirements set forth in the governing 
contract and specifications . 

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

(a) Ability of the equipment to withstand shipmvnt and movement 
from one locetion to another. 

(b) Check of mechanical and physical construction and assembly, 
general workmanship, mr.tori0ls employed, corrosion resisting 
mansuros used and the udequacy of olectricol circuits to 
withstand operation under Naval Service conditions. 
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(c) Power output, power input, overall efficiency and 
flexibility of antenna coupling circuits . 

(d) Quality of emitted signals, lilt, undesirable 
modulation. 

(e) Check of dimensions and weights of the various component 
units. 

(f) Determination of frequency overlap, limiting frequencies 
of various circuits and cycles per division of the master 
oscillator controls. 

(g) Check of the protective circuits employed in the equipment. 

(h) Frequency stability and accuracy under the following 
conditions, 

(1) .Accuracy of re-set. 
(2) Lost motion -and back lash. 
(3) Operation of Adjust- Tune- Operate control . 
(4) Detuning of circuits . 
(5) Operation of powe~ output control . 
(6) Change of vacuum tubes . 
(7) Variation of supply line voltage. 
(8) Variation of ambient temperature. 
(9) Variation of humidity . 

(10) Locked key operntion for two hours . 
(11) Locked key to intermittently keyod condition. 
(12) Continuously keyed to intormittontly keyed condition. 
(13) Inclination due to roll and pitch of vessel . 
(14) Vibr ation. 
(15) Shock. 
(16) Effect of dial locks . 

5. The operation of the calibration facilities provided were 
checked and the R.F. voltages available for calibration purposes were 
measured. 

6. The operation of the 4-wire and 6-wire control circuits 
was investigated to determine their operation under e. variety of 
conditions. 

7. The power equipment supplied was tested to determine 
voltage regul~tion, percentage of voltage ripple and general performance 
under various conditions of operation. 
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Conclusions 

(a) The frequency stability and frequency accuracy requirements 
of the governing specifications have been complied with in practically 
all respects and the power output obtained on CW and MCW emission 
coni'orms with the specificetion requirements except in the region of 
600 kilocycles. 

(b) Further study is indicated in connection with the phenomena 
which tend to generate spurious and unwanted oscillations in the power 
amplifier circuits and to provide satisfactory keying characteristics, 
free from arcing, when operating in the region of 300 kilocycles. 

(c) While the general construction, arrangement, operating 
charactoristics and appearance of tho oquipmont is good, it was found 
nocossnry to modify certain items of tho assembly in ardor to obtain 
satisfactory operation when tho equipment was subjoctod to vibration. 
These modifications, performed by representatives of the contractor, 
proved to be efficacious and no further difficulties were encountered 
from this source. 

(d) The equipment is designed to operate into antennas of the 
average characteristics which a.re encountered in the Naval Service 
but is not designed for operation into nntennas whose length may 
exceed approximately 150 feet. 

(e) A number of changes, modifications and corrections of a 
minor nature are indicated in order to provide groe.tor saf0ty factors, 
effect greater case in handling by operating personnel, and to insuro 
safe Rnd continuous operation. 

(f) The removable unit construction affords a high degree of 
accessibility, is ensily manipulated and should prove of renl value 
to personnel nflont. 

DECLASSU-IED 

- 2-a -



Recommendations 

It is recommended: 

(a) That the third terminal on the antenna ammeter , which is 
not used, be eliminated. (See paragraph 33c . ) 

(b) That, wherever possible1 untapped resistors be substituted 
for tapped resistors and that the location of the static drain resistor 
be changed for greater accessibility,and that consideration be given 
to increasing the size of this resistor. (Paragraphs 34n, 34b and 77a . ) 

(c) 
be modified 
(Par agraphs 

Thnt the design and construction of antenna te.p switch 11 J11 

in order to provide a suitable e.nd serviceable assembly. 
36n, 34b and 774.) 

(d) That all flexible contacts associated with the removable 
MO/IPA unit be of three leaf construction equipped with backing 
strips. (Paragraph 360 . ) 

(e) That care be exercised in the construction and assembly of 
the Coarse Antenna Coupling Switch 11F" to insure pr oper positioning 
of the contact plate. (Paragraph 37. ) 

(f) That the design of plate rheostat R-1O8 be modified to 
provide finer adjustment, particularly at the high voltage range . 
(Paragrnph 38. ) 

(g) That the necessary steps be taken to insuro against fdlu.re 
of blocking capacitor C- 147. (Pnr~graphs 4Ou and 163. ) 

(h) That the necessary modifications be ~ccomplishod to insure 
sntisfnctory keying chnrnctoristics nt 300 kilocycles and to provent 
nrc ovors from occurring . (Poro.graphs 450 r..nd 121. ) 

(i) That the design and construction of all controls be such 
that satisfactory operation will be assured. (Paragraphs 45e, 45f, 45g 
and 45h.) 

(j) That the Bureau of Engineering determine whether the use 
of special fuses in the 440 volt c i rcuits is acceptable, or whether 
standard fuses of 250 volt re.ting should be substituted in order 
that special spcres will not be required. (Parcgruph 46n. ) 

(k) That overload relnys of the modified design be furnished 
~nd that the propor precautions be t~ken to insure the continued 
nnd sntisfnctory operation of these relays when subjected to 
vibrntion. (Pnrcgruph 48.) 

(1) Thrit the proper precr:utions be tnkon to insure thnt door 
interlock switches nre so positionud th~t continuous operation is 
insured evan though clcr.ranoes vc.ry to sorno oxtont. (Pnrugrnph 50. ) 

UECLA.ssu-=11::0 
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(m) That the necessary steps be taken to protect personnel 
against accidental contact with 440 volt potentials. (Paragraph 51.) 

(n) That the necessary assure.nee be obtained to insure safe 
and satisfactory operation of vacuum tubes in all circuits. (Paragraph 
56.) 

(o) That the equipment be properly modified to withstand the 
effocts of vibration. (Paragraph 59.) 

(p) That nll meter lends be of sufficient length to permit 
removal of meters from front of panol. (Paregr~ph 67. ) 

(q) Thnt voltmeter !llllltipli~rs in accordance with latest 
revision of specifications RE 13A 590 be supplied with the Model XTBU 
equipment. (Po.ragrt,ph 68 . ) 

(r) Thnt the motor sturtor bo oquippod with tho nccossnry 
nameplntes and thnt considcrrtion bo givon to improved features of 
design. (Pnro.i;ro.phs 69 c.nd 204.) 

(s) That index pointers on r.11 controls bo designed to insure 
onso and ~ccurr.cy of roe.ding, (Pa.rngrc,ph 74 . ) 

(t) That Control "A" be provided with a stop to limit motion 
to the readable portion of the dial. (Paragraph 75.) 

(u) That further consideration be given to improving accessibility 
as outlined in paragraph 77. 

(v) That a more suitable start-stop switch be provided and 
that precautions be taken to insure that the wiring of this switch 
is satisfactory. (Paragraphs 78 end 171(4) . ) 

(w) Thnt unless nssurnnces c~n be obtuined that the stenciling 
of symbol nmrkings is the equal of the method formerly employed by the 
contractor# that the use of metallized to.gs for this purpose be 
continued; o.nd tho.t "the mo.rkings nppliod to tube sockets be of n 
more legible chc.rncter. (Puro.gr!~phs 82 ~d 83.) 

(x) Thnt p~nol screws cu1d indicator lCJ!lp bezels be finished in 
e dull finish as roquirod by specifications. (Pc.rngra.phs 89 end 92.) 

(y) That the antenna coupling circuit be modified to provide 
a finer degree of adjustment# particularly at the higher frequencies. 
(Paragraph 101.) 

(z) That the Bureau of Engineering consider the advisability 
of requiring the transmitter to operate into antennas up to 200 feet 
in longth# as indicated in the governing specifications. (Paragraph 103. ) 

DECLAssu=tED 
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(aa) That the necessary investigation and corrections be made 
to insure suitable output in the regi on of 600 kilocycles . (Paragraph 
104b . ) 

(bb) That the degree of modulation obtained on 1~W emission be 
considered satisfactory. (Paragraph 107.) 

(cc) Thnt efforts be made to improve the backlash characteristics 
of the Master Oscillator control in the region of 1000 kilocycles. 
(Paragraph 110.) 

(dd) That the frequency characteristics of the Mode l XTBU t r ans­
mitter with respect to vacuum tube changes be considered as satisfactory. 
(Paro.graph 114.) 

(ee) That tho performance of tho Mod~l XTBU with r espect to 
power output under conditions of varying humidity be considered us 
satisfactory. (Paragraph 117.) 

(ff) That further considero.tion be givon to the design of tho 
neutralizing circuits in order to provide satisfactory operation. 
(Purngro.ph 127. ) 

(gg) That the subject of interlocks be reviewed with a view of 
obtaining improved performance and accessibility. (Paragraph 129(5) . ) 

(hh) That the monitoring circuit be provided with a jack and 
shield in accordance with the latest Bureau specifications. (Paragraph 
139. ) 

(ii) That a double pole test key be substituted for the single 
pole test key now furnished . (Paragraph 143. ) 

(jj) That a suitable means of marki ng be applied to or near the 
filament voltmeter to indicate the proper operating potential. 
(Paragraph 148. ) 

(kk) That efforts be made to provide more suitable wire for 
use as flexible leads. (Paragraph 153.) 

(11) That, since tho width ot' tho XTBU equipment conforms with 
originnl spocifico.tion roquiroments. tho Bureau consider the advisability 
of approving tho 3411 width. (Pnrngraph 150.) 

(mm) That the terminal boards of all transformers be appropriately 
marked to indicate potentials available and proper manner of making 
connections. (Paragraph 155.) 

(nn) That consideration be given to an improved design of 
Antenna Terminal . {Paragraph 158(6) . ) 

(oo) That suitable knobs or handles be attached to each section 
of shielding to facilitEJ.te removal of shields. (Paragraph 159.) 

DE:CLASSIFIED 
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(pp) That the nameplate of the master start relay be marked to 
indicate the proper operating potential. (Paragraph 168. ) 

(qq) That a more satisfactory type of 11Remote- Local11 switch 
be supplied, which contains no 11off11 position. (Paragraph 175.) 

(rr) That the contractor provide assurance that the bias 
generator is capable of continuous service operation when delivering 
the load to which it is now subjected . (Paragraph 186. ) 

(ss) That the Bureau consider the advisability of improving 
the safety features of the flexible motor generator couplings. 
(Paragraph 191.) 

(tt) That, if possible, manuf'acturing tolerances be made such 
that the use of shims for alignment of motor generator be avoided, end 
that cssurances be obtainod that the use of hollow motor generator shufts 
will provide sntisfnctory ond continued service . (Pcrngraphs 192 nnd 
198.) 

(uu) That the fuse ratinbs bo :ncrkod on or cdj~cent to tho 
fuse holders in tho motor generator terminal boxes t.nd thc.t cero be 
exercised to insure thet ell fuse clips ore properly spaced. (Paragraph 
199.) 

(vv) That the finish applied to the motor generator equipment 
be in accordance with latest specifications . (Paragraph 207.) 

(ww) That the instruction books be modified in accordance with 
the suggestions contained in paragraphs 208 and 209. 

(xx) That the use of bakelite knobs as substitutes for the 
present metal screws used for securing the removable MO/IPA unit be 
considered. (Para~raph 212 . ) 

(yy) That final decisions be arrived at with respect to the 
various items discussed in paragraph 220. 

(zz) That formal approval of the Model XTBU equipment be held 
in abeyance until the various itoms rof~rred to above have been 
corrected or complied with in a manner meeting the approval of the 
Buronu of Engino~ring. 

DE:CLASSIFIED 
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MATERIAL UNDER TEST 

8. The material under test consisted of one preliminary 
Model XTBU Radio Transmitting Equipment and included the following 
major parts: 

1 - Radio Transmitter Unit 
Type CAY-52124 
Frequency range - 300 to 2000 kilocycles 
440 Volt, 3 phase, 60 cycle supply 

1 - 3-unit Motor Generetor 

1 - Motor Starter 

9. The Model XTBU equipment was received at the Naval Research 
Laboratory on 9 November 1939. Transportation was accomplished by means 
of commercial motor truck from the Baltimore. Maryland plant of the 
oontraotor. The equipment was manufactured under Contract NOs-66593 by 
the Westinghouse Electric & Manufacturing Co., Baltimore,_. Mnryland. 
The equipment was not packed in wooden packing cases or crates, as 
would bo required for regulnr rail transportation. 

10, The following vacuum tubes accompanied the equipment: 

l - Type CWL-38151, Serial No. 26177 
1 - Type CWL-38151, Serial No. 26196 
6 - Type 803 Vacuum tubes, as follows: 

Serial No. 29739 
29789 
29792 
29796 
29477 
29738 

11. One cable harness for interconnection between transmitter, 
motor generator and starter units was supplied. 

METHOD OF TEST 

12. The equipment, when received, was carefully examined to 
determine whether any damage had been incurred during the process of 
shipment. 

13. The oquipmont was then wired up and placed into com.mission. 

14. Powor output measurements wore made by moans of suitable 
dwmey antennas composed of essentially non-inductive resistors and low 
loss capacitors. 

15. Frequency changes end drifts were chockod by moans of a 
Modol LK frequency indicator, tho transmitter oporating Qt full 



power output whenever the specifications required this method of 
operation. 

16. Frequency range. overlap and calibration of the master 
oscillator dial were determined by means of a Model I.D- 2 equipment. 

17. The entire equipment was placed in the Naval Resear ch 
Laboratory test chamber and subjected to variations in ambient tempera­
ture between the limits of 50 degrees Centigrade and zero and variations 
in relative humidity between the limits of approximately 30 per cent and 
95 per cent at 40 degrees Centigrade . 

18. M:iasuroment of the ripple voltage pr esent in the outputs 
of the various generators was made by means of an output voltmeter . 

19. Model Rl.A and RAB receivers woro employed for determining 
the quality of tho omitted signal. 

20. The ability of the equipment to withstand vibration and roll 
and pitch of a vessel was determined by mounting the entire equipment 
on the laboratory test stand which is capable of producing the necessary 
conditions . 

21. Shock tests were conducted by subjecting the equipment to 
blows from a 20- pound weight suspended in the manner prescribed by the 
governing specifications. 

22 . The degree of amplitude inodulation present in the CW output 
was determined by coupling a half wave rectifier to the output of the 
transmitter. The output of rectifier was adjusted to deliver the 
desired voltage across a load circuit . The d .c. was blocked off by 
means of n large capacitor and the audio component wus measured by 
meens of n suitable voltmeter . 

23. Tho R.F. volte.go output of the frequency meter coupling 
circuit was measured by means of a Ferris Model OF metor used in the 
substitution method withs General Radio Standard Signal Generator 
Typo 605- B. 

24. The degree of modulation on u.c\V operation was determined by 
means of an OB audio analyzer. 

DATA RECORDED 

25 . Complete data were recorded during all tests conducted and 
this information is included in this report as Tables numbers 1 to 50 
inclusive and Plates numbers l to 35 inclusive. 

PROBABLE ERRORS IN RESULTS 

26. Precautions v,ere taken to minimize errors in the results 
obtained during the tests . Where necessary or desirable, duplicate tests 
were conducted to insure a greater degree of accuracy. 

OE:CLASSIF"~ED 



27. The visual frequency indicating equipment employed is capable 
of measuring beat note frequencies to within one or two cycles. The 
accuracy of the LD-2 equipment is approximately 0.001 per cent. 

28. Radio frequency power measurements are considered accurate 
to within plus or minus 5 per cent. 

29L All meters employed in the tests were of the precision type 
and were used under conditions to insure ma.xinn.un accuracy. 

RESULTS OF TESTS 

30. Inspection of the equipment when received revealed no 
breakage during tra..nsit . 

31. In the following report roference is made to the various 
sections and paragraphs of the governing specifications, RE 13A 422C~ 
under which the equipmont was constructed. 

32. Section I. The general construction and design of the 
Model XTBU equipment conforms with the introductory section of the 
governing specifications. Such defects in operation or design as require 
further consideration and correction a.re discussed in detail below~ 
under appropriate paragraph references. The equipment covers the range 
of 300 to 2000 kilocycles and is designed for CW and MCW emission. 

33. Par. 2-2. The component parts which go to make up the 
complete assembly were examined to the extent possible without resorting 
to complete disassembly or destruction of the various parts. 

(a) The vacuum tubes used in the equipment have received Navy 
type approval. l";pes 38151 and 38803 tubes are employed. 

{b) Numerous units of standard design arc used in the equipment. 
Special design of parts is resorted to where necessary to 
provide satisfactory performanco and to meet the requirements 
of the governing specifications. 

(c) All meters provided have received Navy type approval and 
bore Navy type numbers, as listed in Table 1 appended hereto. 
The various meters were checked to determine their accuracy 
and were found to comply with the specification requirements. 
These tests were conducted previous to power output determina­
tions and other tests in order to insure the accuracy of the 
results obtained. Attention is invited to the Antenna .Ammeter, 
range 0- 25 amperes R.F. This meter is equipped with a third 
terminal which is connected to o.n internal shield. No 
connection is made to this third terminal and, in the interests 
of simplicity, it is recommended that this terminal be disp~nsed 
with. 

34. Pe.r. 2-2 (Specifications RE 13A 372J) Wire Wound Resistors. 
Table No. 2 lists the resistors used in tho Model XTBU transmitter, 
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together with the measured values at which the various units operate . 
Specifications RE 13A 372J list the power dissipation and the maximum 
voltages which may be employed in connection with each type of resistor, 
together with the maximum resistance permitted. The majority of the 
resistors furnished comply with the specifications, as amended by 
contract Note . Attention, however, is invited to the following 
instances . 

(a) Resistor R-130 is used as a static drain resistor and is 
connected across the antenna coupling capacitors. This is a 
Style E resistor and according to Specifications RE 13A 372J 
should be limited to 6000 ohms. R-130 is a 10, 000 ohm 
resistor and hence does not comply with the specification 
requirements. Additionally, this resistor is not readily 
accessible and difficulty is experienced in removing and 
replacing this unit. This resistor should be moved ton 
more accessible location, for instance, to the left- hand 
side of the power amplifier shelf where access could be 
had through the side shield. During the course of the tests 
plate by- pass capacitor C-147 fail ed, permitting the entire 
P. A. plate potential to be expr essed across R-130. This 
destroyed the resistor. In order to provide maximum protection 
it is reconunended that besides moving the resistor to a new 
location that a r esistor of larger s i ze be substituted for 
the Style E now employed. 

(b) Page 4 of "Contract Notes11 and page 3 of' reference (a) approves 
the use of tapped resistors for certain applications in the 
Model TBU equipment. Reference to Table 2 attached hereto 
reveals that eight tapped r esistors have been supplied, namely , 
R-102, R-109, R-112, R-113, R-121, R-122, R- 124 and R•l35 . 
The circumstances under which a portion of these resistors are 
used indicates that four of these tapped resistors could be 
replaced by un- tapped resistors. 

Resistor R-102 . A short circuiting lead has been connected 
from tap 2 to tap 6, reducing the resistance of the unit 
from 1969 to 1178 ohms. 

Resistor R-109. A short circuiting lead has been connected 
from tap 3 to tap 9, reducing the resistance of the unit 
from 512 to 205 ohms . 

Resistor R-124. A shor t circuiting lead has been connected 
from tap 5 to tap 7, reducing the resistance of this 
unit from 1973 to 1574 ohms . 

Resistor R-135. None of the taps on this unit are employed, 
the resistor being used in the same manner as an un- tapped 
unit . 

It is recommended, therefor e , that untapped resistors be 
substituted for R-102, R-109 , R-124 and R-135. 
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35 . Par . 2- 3 . In general, aluminum and aluminum alloys have 
been used in the construction of the transmitting equipment for the 
purpose of minimizing weight. In certain specific applications , steel 
or brass has been used where increased strength or resistance to 
wear is desired. High grade radio frequency insulation has been used 
in general while the use of bakelite has been confined to such 
applications as do not violate the spirit of the specificotions. Certain 
items which require further consideration to conform with the requirements 
of ruggedness# safety and reliability will be discussed below under 
appropriate paragraph references. 

36. Par. 2- 3- 1. A number of contacts and associated items 
used in the construction of the Model XTBU equipment requir e modifica­
tion or readjustment to insure safe and continuous operation. 

(a) During the course of the tests arcing occurred at the 
contacts of antenna. tap switch "J". This e.rcing was 
caused duo to the lack of sufficient spacing between 
contacts when tho switch was in position 4. Tho necessary 
stops should be tnken to overcome this difficulty. 

(b) During tho tests, tho mica.lox shaft which operates antonnn 
tap switch 11 J11 boco.mo fro.cturod causing this control to 
bo non• oporative . Tho shaft was removed o.nd ropairod nt 
tho factory of tho contractor . After tho repaired switch 
wo.s rcinstnllod, it wr.s noted thE,t ;;hen tho switch was in 
position 9, arcing c.t tho sv:itch contacts took plnco when 
tho handle was released. This apparently is co.used by n 
chnngo in the adjustment of the interlock contncts . When 
the switch hnndlo is reloasod the interlock contncts 
fo.il to opon soon enough, cc,using the pov,or contacts to 
opon under load with consequent arcing. The ndjustmont 
of this switch should bo corrected to overcome this dofect. 

(c) In the interests of accessibility for servicing operations 
the design of the equipment is such that the master 
oscillator may be removed rrom the transmitter frame as 
a unit . Con.~ections to this removabl e unit are made 
through the medium of flexible finger contacts. Certain 
of these contacts contain two beryllium copper leaves, 
while other contacts Vlhich carry heavy filament current 
a.re provided with three leaves. Additional ly# two of 
these contacts which are in radio frequency circuits are 
equipped with brass backing strips. In the opinion of the 
Resident Inspector of Naval Material , Baltimore, Maryland, 
as expressed in paragraph 38 of enclosure (J) of reference 
(a) , all contact fingers should be provided with three 
leaves end backing strips. While no troubl e could be 
attributed to the notion of these contacts during the 
course of the tests at the Naval Research Laboratory, it 
is believed that the recommendations of the Inspector 
should be complied with. In view of the fact that every 
effort is being made to improve accessibility and servicing 
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features of radio transmitters and since the success of this 
program will be determined by the early models of such 
equipment placed in service. no effort should be spared 
in obtaininb equipment of a high order of workmanship and 
design. 

37. Par. 2-3-2 . All multi-position switches used in the XTBU 
equipment are of the positive self~positioning type. During the course 
of the tests no trouble was experienced in connection with these 
switches, other than that discussed in paragraph 36 above• It was 
noted, however, in connection with switch 11 F11 which is the coarse 
antenna couplinG control, that the semi-circular contact plate on 
this switch is so located that the switch arm does not run true. This 
item should receive corrective action. 

38 . Par. 2- 3- 3. The variable resistors used in the Model XTBU 
equipment a:re listed in Table No. 2 . These resistors are of the wire 
wound type and functioned satisfactorily during the course of the 
various tests conducted wherein temperature and humidity va-avaried 
over the limits prescribed by the governing specifications . It is 
pointed out, however , that it is difficult to adjust the power amplifier 
plato voltage to tho desired value by means of Rheostat R-108 due to 
the coarse graduations or steps provided on this rheostat . A rheostat 
provided with finer steps should be provided to overcome this difficulty. 

39. Par. 2-4. This paragraph of the specifications states that 
11 All workmanship on this equipment must be of the best. 11 Certain items 
in the Model XTBU equipment fail to meet this requirement and will be 
discussed under appropriate paragraph references in this report. 

40. Par . 2- 5. The equipment was subjected to several full 
power, key locked tests at ambient temperatures re.nging between 
50 degrees and zero Centigrade and to relative humidities as high as 
95 per cent at 40 degrees Centigrade . No failures occurred during the 
course of these tests which could be attributed directly to the effects 
of temperature or hu.7llidity . However, certain conditions developed 
which may in part have been the result of operation at high ambient 
temperatures. 

(a) At the conclusion of the tests it was noted that the 
power amplifier blocking capacitor C-147 showed signs of 
leakage. A short time thereafter. while operating at 
normal room temperature (25 degrees Centigrade) this 
capacitor failed . 

(b) During the course of the temperature and humidity tests 
the following vacuum tubes became inoperative due to 
loss of emission: 

1 - 38803 tube in the Intermediate Amplifier Circuit. 
2 - 38851 tubes in the Power Amplifier Circuit. 

These failures vrill be discussed it} detail under paragraphs 45 (d) and 

56 of this report. DE:CLASS,iF'IED 
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41. Par. 2- 6 . The corrosion resisting measures employed in 
the equipment proved to be adequate during the cour se of the tests 
conducted . Such portions of the equipment as are constructed from 
materials which may be subject to corrosion have been painted or 
plated to resist corrosion. 

42. Par . 2-7. The use of iron and steel has been kept to a 
practical nunimum. Where steel is employed, such as tho cases of 
rheostats and filter ce.pncitor s and frames of cont&ctors, corrosion 
resisting paint or plating has been provided. 

43 . Par . 2- 8. In gonoral , Isolantite or Micclcx insulation 
has been omploycd in connection with radio frequency circuits, phenol ic 
insulation being usod in such locations as is permitted by the governing 
spec if ications. 

44. Par. 2- 9. Wood has not b00n usod as an electrical insulator 
in the construction of this equipment. 

45 . Pnr . 2- 10 (General) . This paragraph of the governing 
specifications ste.tes, in part, that "The design of the electrical 
circuits and controls must be liberal. 11 During the course of the 
tests various items failed to comply fully with this stipulation., 
either from the electrical or mechanical viewpoint. 

(a) As pointed out in paragraph 36(a ) above, lack of sufficient 
clearance between contacts on control 11 J11 gave rise to 
arcing when the switch was in position 4 . 

(b) The mechanical construction of control "J" proved inadequate 
due to the failure of tho micalex drive shaft and after 
repairs had boon effected, tho pr otective inter lock on 
this control failed to function in time to prevent arcing 
of the radio frequency contacts, particularly when the 
switch was in position 9. 

(c) At various times during the tests it was found impossiblo 
to key the transmittor successfully whon operating at 
300 kilocycles duo to arc overs occurring in tho P. A. 
tunk condonsor 1 P. A. noutrulizing condenser &nd f r om 
conductors to ground. This condition wc.s not in ovidenco 
at all times but appears to be caused bye. somewhat 
transient condition which may be caused by the Power 
Amplifier tube or circuit . 

(d) Plate blocking condenser C-147 failed during the tests ., 
which in turn destroyed static drain resistor R-130. The 
circu.~stances sur rounding this failure arc such that it 
cannot definitely be attr ibuted ton single phenomenon. 
Operation at high ambient temperature s appears to have 
been an influencing f~ctor und in addition the failure of 
P. A. tubes mny hnve been contributory. There also remains 
the possibility that the capacitor itself rnny have been 
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(e} The following controls are equipped vfith 11 T11 handles: 

"B1
" - M..O. RE>..nge Swi toh 

11F11 
- Coarse Antenna Coupling Switch 

"G11 
- Fine Antenna Coupling Switch 

Controls "B11 and 11F11 exhibit undesirable play and looseness. 
Control 11G11 is rigid and tight without undue play. The 
fit and construction of 11 B11 and 11F11 should be improved. 

(f) The following controls are equipped with rectangular knobs :. 

"C11 
- Int. J~. Range 5\riitch 

11 H11 
- P.A. RanP"e Switch 

0 

Adjust- Tune-Operate S.vitch 

The knobs on the ~No latter controls exhibit undue play and 
have a tendency to become loose, requiring frequent tightening. 
Control 11 C11 remained tight and rigid throughout the tests. 
The fit and construction of control 11H11 and the 11Adjust-Tune­
Operate" switch should be improved. 

(g) 'When received contr ol 11K11 was not provided with a stop to 
limit the motion, which endangered the connections of the 
antenna tuning circuit. Inspection by a representative of 
the contractor revealed that the stop, in the form of a 
brass pin, had been shoe.r ed off. This stop was replaced by 
a stainless steel pin, after which the stop functioned 
satisfactorily. 

(h) Control 11 111 is a continuously variable inductor used for 
antenna tuning at the higher end of the frequency range . 
While this control is provided with stops to limit the motion, 
the inertia of the inductor is great enough to cause screws 
in the flexible coupling to become loose end the coil shaft 
slips in the flexible coupling. Additionally, the weight of 
this inductor is such that it is difficult to operate the 
control with ease. Greater security should be afforded to 
prevent this control from slipping end modifications to 
provide greater ease of operation should be given considera­
tion. 

46. Par. 2- 10-1. The following fuses are supplied in the 
equipment, exclusive of the motor generator circuits: 

(a) F- 103 and F- 104. Rated at 6 amperes, 600 volts. 
These fuses are located in the a . c. line in the trans­
mitter unit, in series with the primary of distribution 
transformer T- 104, and operate at 440 volts. These fuses 
are 4-15/1611 long and are provided with long fuse links. 
Consideration should be givon to the problem of providing 
replacement links for these fuses , since spares of this 
nature are probably not standard equipment on board ship. 
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The positions of these fuses ere lndicnted by nameplates 
carryL~g the fuse designations F-103 and F-104 and the 
ampere and voltage rating of the fuses . 

(b) F- 101 and F- 102~ Rated at 6 amperes , 250 volts. 
These fuses are located in the a~c• control circuit 
of the transmitter and operate at 115 volts. The 
positions of these fuses are indicated by nameplates 
carrying the fuse designations F-101 and F-102 and the 
um.pore and voltage ratings of the fuses. 

(c) F-301 and F-302. Rated at 45 n.~peres, 250 volts . 
Those fuses are located in automatic starter and are 
in series with two phuses of the mo.in line. These fuses 
operate in tho 440 volt circuit. The uso of 250 volt 
fuses in 440 volt shipboard installations is sanctioned 
by pnrngraph H-2 of Spocificntions 17- F- 2g. In fact, the 
requirements of para.graph H-2 o.ppoar to be obligatory, 
and hence it appears tho.t fusos F- 103 nnd F- 104, discussed 
o.bovo, should bo of the 250 volt rating. The positions 
of these fuses cro indico.ted by c. namoplo.to boa.ring the 
logond: 

F.L. - 8 Amps . 
Fuse - 45 Amps. 

All of the above fuses are of the renewable cartridge type . 

47. Par . 2-10- 2 . A complete discussion of the fuses provided 
in the genera.tor circuits will be found under paragraph 199 of this 
report . 

48 . Par . 2-10- 3 . Three overload relays are contained in the 
transmitter unit , as follows: 

K-104 - Mester Oscillator - Audio Oscillator Overload 
K-105 - Power Amplifier Overload 
K-106 - Intermediate .A!nplifier Overload 

(a) As originally submitted, these relays were of Westinghouse 
manufacture, Type sc-1. Difficulty was encountered with these relays, 
particularly K-105 in the P.A. circuit. If an overload occurred the 
working parts of the relay became deranged and the contncts would 
fail to reclose when the relay was re-set, or the contacts would 
fail to open when the overload mechanism operated. A representative of 
the contractor re~djusted the relays and made somo temporary repairs, 

(b) When the equipment was subjected to vibration it was found 
impossible to keep th0 transmitter in operation due to the frequent 
and indiscriminate opening of one or more of the overload relays. 
The relays were set up to the extreme limit of operation but continued 
to open under the influ~nce of vibration. In order to continue 
operation it was found necessary to short circuit the contacts of the 
overload relays, 'UE:CLASs~r:..~ED 
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(c) This condition was brought to the attention of the contractor 
and it was decided that r eplacement relays of a modified design would 
be furnished . These relays ½~re installed on 5 February 1940. The 
relays were adjusted to 125 per cent of the nor mal maximum current 
which flowed in the relay coil circuit. The following currents were 
found to exist in the various circuits : 

K-104 - 195 M.A. on CW; 230 M.A. on MCW. The relay therefore 
was adjusted to 125.per cent of 230 M.A. or 288 M. A. 

K-105 - 1 . 11 ampere on CW. The relay was adjusted to 125 per cent 
value , or 1 . 39 ampero . 

K- 106 - 211 M.A. on CW. The re l ay was adjusted to 125 per cont 
value, or 264 M.A. 

(d) After these adjustments had been me.do the oquipmont was 
operated at full power output and subjectod to vibration of varying 
amplitudes and frequency. Tho r olnys functioned satisfactorily, with 
only a slight tondoncy on the po.rt of K-105 to opon at infroquont 
intervals. Tho relay panol, which extends acr oss the bottom of the 
transmitter is supported only at the extreme ends. It is believed that 
if an additional support were placed at the top center of the panel, 
the effect of vibration on this panel and the consequent effect upon 
the r elays ~hemselves , will be reduced to a point where no further 
dif'ficulty will be experienced. The contractor indicated his intention 
of providing such a support. If this is done the modified relays 
should prove acceptable for Naval service use . 

(e) The replacement relays are also designated Type sc- 1. 
Markings on the calibration scale are provided as follm7s: 

K- 104 - o . 25, 0 . 30 and o . so a.,np . 
K- 105 - 1. 25, 2 . 5 and 3 . 5 t.:nps . 
K- 106 - o.25, o.30 and o.so amp . 

Adjustment of the relays can readily be ma.de by placing pr essure on a 
small locking lever and rotating the solenoid plunger . The relays use 
no oil and the calibration was not affected by vibration. 

49. Po.r . 2-11. The subject of plate current overload relays 
is discussed in paragraph 48 above . In accordance with contractor's 
descriptive Specification R-1063, nnd as approved by paragraph 4 of 
reference (a) , the five second protective relay and associated parts have 
been eliminated from the Model XTBU transmitter . The Illf\.ster oscillator, 
intormodiate amplifier and povrer nmplifier circuits are equipped with 
individucl plnto overload relays, as discussed in detail in the provious 
paragraph of this report. 

50. Par. 2-12. The design o~ the equipment is such that 
all outside cases and. frame members ere at ground potential . The 
access doors in the transmitter a.re equipped v,ith protective interlock 
switches which operate at 110-115 volts, a . c . These interlocks operated 
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satisfactorily when subjected to vibration. shock end the simulated roll 
end pitch of a vessel. The interlocks operate in such a manner that the 
field excitation of the motor generators is removed and the motor 
generator equipment is shut down. The construction of the interlocks 
is similar to that furnished on previous equipment provided by the 
'Westinghouse Electric & Mfg. Co . During the course of the tests it 
was discovered the.t the cleru-ance of Interlock Switch S-106, used in 
conjunction with the access door tot.he main terminal and relay panel 
at the bottom of the transmitter unit, was inadequate . This switch 
is n10unted too close to the top edge of the door. 'When the transmitter 
unit was bolted securely to the vibration test stand, the strain resulting 
was sufficient to prevent the door from closing due to interference from 
the interlock. This switch should be moved to provide adequate clearance . 

51. Par . 2-12 (continu::id) . This paragraph of the specifications 
states, in part: "These e.ccess doors shall be interlocked with the 
control system of tho power equipment in such a manner that upon opening 
any access door all potentials in excess of the above specified vnlues 
(250 v) will bo removed. 11 In the Model XTBU 13quipment 440 volts a . c. 
is present in the transmitter when the access doors are opened. This 
440 volt circuit connects through fuses F-103 end F- 104 to the primary 
of transformer T-104. Two alternatives suggest themselves for protection 
age.inst nccidental contact with this potential: 

(e.) If transformer T-104 were mounted external to the trans­
mitter unit it would be unnecessary to introduce the 
440 volt circuit into the transmitter . For instance, if 
proper provisions were made, this transformer could be 
housed L~ the automatic starter . 

(b) If transformer T-104 remains in its present location, it 
is r econnnended that insulating cover plates be secured over 
the 4.-40 volt terminals on the main terminal strip o.nd nlso 
ovor the fuses in the 440 volt circuit. These plates should 
bear legends indicating th0 presence of the termine.ls and 
fuses so protected. 

After the starting and field circuits of the motor generator equipment 
have been opened, the motor generator coasts to a full stop in 
approximately 59 to 60 seconds.. During this period gradually 
diminishing residual voltages are present . This condition compares 
favorably with equipment of similar type . 

52 . Par . 2- 13. Forced ventilation is not used in the Model XTBU 
equipment . Natural ventilation of the transmitter unit is provided 
by means of perforated side , rear end top shields nnd by means of 
perforated access doors in the various tube compartments. In addition, 
the horizontal shelf beneath the power amplifier circuits is provided 
with lo.rge sized perforations to assist ventilation. Heat producing 
resistor elements are mountod against tho rear wull of the bottom 
compartment nnd the design of the equipment is such thnt tho heat 
rising from those units has e practicully unimpedod path upwards to 
tho top of the transmitter. During tho course of the tosts no failures 
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were noted which could definitely be ascribed to lack of ventilation. 
In this connection. attention is invited to para.graph 45(d) of this 
report. which discusses the failure of plate blocking condenser C-147 . 
In the opinion of the Laboratory this failure cannot be ascribed to 
lack of proper ventilation. 

53 . Par . 2- 14. Aside from the leakage noted from capacitor 
C- 147. as described in paragraph 40(a) above. no leakage of compound 
from any component part was noted during the course of the various 
tests, which covored temperature ranges from zero to 50 degrees Centi­
grade . 

54 . Par. 2- 15. The equipment was subjected to three 2- hour 
full power key locked tests and in addition to several 8- hour locked 
key tests without signs of undue heating. However , as discussed under 
paragraph 56 below. three tube failures occurred which may have been 
due. in part, to key locked operation. The equipment was keyed at 
various speeds up to 100 words per minute o.t various frcquencios of 
operation. In all instances satisfactory per formance was obtained, 
except when koying ut 300 kilocycles. .At this frequency intermittent 
arcing was present , o.s discussed under paragraph 45(c) above . 

55 . Par . 2-16. The transmitter was tuned to 300, 500, 1000 
and 2000 kilocycles, full power output, Then, with the key closed, 
the antenna. circuit was shor t c i rcuited and open circuited. The 
results of this test are illustrated in Table No. 3. No damage occurred 
during the tests ; if a.n overload resulted the plate overload relay 
operated to protect the equipment, while in other instances, the 
detuning of tho antenna circuit caused the power amplifier plate 
current to reduce to safo values . 

56 . Par. 2-17 . The design of the equipment is such that the 
vacuum. tubes operate within the current and voltage limitations of 
Navy tube specifications. This is illustrated in the various tables 
attached to and forming a part of this report. particularly Tables 
numbers 6 to 9 inclusive and Tables 21 to 29 inclusive. 

(a) However , in spite of operating within specification limita­
tions, three vacuum tubes failed during the course of the tests and 
subsequent investigation showed that all of these tubes were suffering 
from a lack of emission. One tube, type 38803, serial No. 29738, failed 
while being used in the intermediate amplifier circuit. Vacuum tubes 
type 38851, sorio.l numb3rs 26177 and 26196 failed while operating in 
the Power Amplifier circuit. The following tnbulation indicntes tho 
number 01' hours of operrtion which euch of these tubes gave while the 
equipment was being testod nt tho Naval Rosoarch Laboratory, The total 
hours wore obtainod from tho readings of tho filament hour metel' and 
hence include o.11 time during v:hich file.monts were lightud &nd whether 
the sot was unkeyed, intermittently keyed or operntod key locked. The 
history of these tubes, previous to their arrival at the Naval Research 
Laboratory is no·t known, but it is reasonable to assume that they were 
used in the tests at the plant of the contractor and it is possible 
that they were subjected to over loads during the course of such tests . 
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Tube Type No. 

38803 
38851 
38851 

Serial No. 

29738 
26177 
26196 

Hours of Oper ation 

95.1 
117. 9 

1.1 

(b) Type 38803 tube, serial No. 29738 was replaced with tube 
serial No. 29477. The latter tube has been in operation for 60 hours 
and is still functioning in a satisfactory manner . After the failure 
of tube 38851, serial No. 26196, tube No- 26191 was placed into service 
in the P. A. circuit. This was a new tube which had no previous service . 
To date this latter tube has been subjected to 36 hours of operation 
and has continued to function satisfactorily. 

(c) From the foregoing it will bo seen that no definite 
conclusions can bo drnwn as to the cnuse of the tube failures . But, 
due to tho fact the.t the tubes ara being subjected to no upparcnt over­
load, show no signs of serious plate he&.ting and that tho now tubos 
placed in s0rvico havo functioned satisfr:.ctorily for a period of hours, 
it would appeo.r that tho ovidoncc indicc.tc3s that tho tubes which did 
fail woro probt;.bly injured duo to the typo of service to which thoy were 
subjected at tlle plant of the manufacturer. On the other hand., the 
parasitic and sell' oscillation conditions which were encountered., as 
described in paragraphs 104(b) and 127 of this report appear to be 
closely allied P.nd may haven beuring on the operation of the vacuum 
tubes . 

(d) In an effort to obtain more datn in connection with this 
phuse of operation1 tests are being continued. The XTBU trunsmitter is 
being operated1 key locked, full power nt 300 kilocycles, and will 
continue to be operated until a tube f~ilure occurs or until the 
transmitter is no longer avoiluble for use ut the Nnvnl Research 
Lnborntory. 

(e) It mcy bo of interest to note that tubes 38851, serial 
numbers 26177 and 26196 were reactivated by being run at a filament 
potential of 12 volts for two hours without applying voltages to any 
other tube elements . These tubes wore then placed in the P. A. circuit 
of the XTBU transmitter and operated key locked f\tll p_ower at 300 
kilocycles. Tube No , 26177 operated satisfactorily fo~ one hour and 
31 minutes after which the output suddenly fell off . Tube No. 26196 
operated for a period of one hour and 25 minutes and then failed . 

(f) Before the Model XTBU equipment can be considered suitable 
for Naval service with respect to tube life, definite assurances should be 
obtained froo the contractor that the equipment will be of such design 
as to comply with the requirements of pa.rugraph 2- 17 of the governing 
specifications. 

57 . Par . 2-18 . This paragraph of the specifications states: 
"The equipment must be designad so that safe operation and satisfactory 
performance are assured. 11 During the course of the tests herein 
discussed a number of items were encountered which failed to comply 
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with this requirement of the specifications . Some of these items were 
corrected during the course of the tests by representatives of the con­
tractor and other items have been talcen under advisement by the contrac­
tor with a view of correcting and eliminating the difficulties experienced. 
These various items will be discussed in detail elsewhere in this report 
under appropriate paragraph references. 

58. Par. 2- 19. The design of the Model XTBU equipment is such 
that it fulfills the requirement that the equipment, when secured at the 
base only, as under service installation conditions, operates success­
fully and without damage on a moving platform inclining up to 45° from 
the vertical in any direction. The transmitter is designed to be secured 
to the deck by means of six bolts, 1/2 inch in diameter , three along the 
forward edge and three along the rear edge of the foundation pedestal. 
Several inclination tests were conducted, the equipment being inclined 
fore and aft and from side to side. No signs of wealmess or failure 
were evident during the course of these tests . For a detailed discussion 
of the effect of inclination upon the frequency stability of the equip­
ment, see paragraph 122 of this report. 

59 . Par . 2- 20. This paragraph of the governing specifications 
states , in part, that 11 The design of the equipment for ship use must be 
such as to insure freedom from. damage and from faulty operation resulting 
from shock or blast of gunfire or from the most severe vibration en­
countered on Naval vessels of all types . 11 

(a) 1Vhen the Model XTBU equipment was subjected to vibration, it 
was found that numerous factors militated against satisfactory and suc­
cessful operation. As previously mentioned in paragraph 48 above, the 
original overload relays had to be shorted out before the transmitter 
could be maintained in an operative condition. The following is a complete 
list of the defects noted: 

(1) Overload relays K- 104. K- 105, and K- 106 fail ed 
to maintain settings and shut down equipment. 
(See paragraph 48 for details.) 

(2) The keying relay vibrated. through such a large 
arc that the leads to the relay were broken. 

(3) The mounting of the power amplifier tube (38851) 
vibrated so badly that the flexible lead con­
necting to the plate was damaged. 

(4) The rear mounting of the Power Amplifier Tank 
Coil carried away and it was necessary to 
abandon the tests . 

(5) The antenna tuning inductance vibrated badly at 
certain frequencies and &lthough no definite 
damage occurred, it was feared that a continuation 
of the tests would damage this assembly. 
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(6) The relay panel vibrated sufficientl__y to be 
instrumental in part for the failure of the 
overload relays .. 

(7) Various component parts mounted on the power 
amplifier circuit shelf were subjected to 
intense vibration which in time may have 
caused major damage. 

(8) The flexibly mounted frame into which the 110/IPA 
unit slides strikes the side cross member of the 
transmitter frame at certain frequencies due to 
inadequate clearance .. 

(b) The above conditions were called to the attention of the 
contractor who formulated plans for correcting the various deficiencies 
noted. The following corrective action was taken: 

(1) New overload relays were instal led which pro­
vided superior performance. 

(2) The keying relay was removed from the three 
Lord mountings originally used and was mounted 
on a felt pad 3/16 inch thick. After this 
change was made, the keying relay operated 
satisi'actorily. 

(3) A spring buffer clip was rounted between the 
front supports of the P. A. tube mount and the 
plate lead was made more flexible . These modi­
fications reduced the vibration to which the 
P.A. tube was subjected. 

(4) New securing brackets of improved design and 
increased strength were provided for the power 
amplifier tank coil. These brackets proved 
to be satisfactory under vibration.. 

(5) A bakelite brace uas placed across the left 
side of the transmitter to support the bottom 
of the antenna tuning inductance. This additional 
support satisfactorily removed the excessive 
vibration of this unit. In production models, 
however, the fabrication and mounting of this 
support should be improved. 

(6) No suitable means was found to brace the relay 
panel ,rhile the equipment, ,ras at the Naval 
Research Laboratory. Horrever, the contractor 
proposes to provide an additional support when 
the equipment is returned to the factory. 
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(7) 

(8) 

'I\vo angles were secured, back to back, beneat h 
the power amplifier circuit shelf to give increased 
rigidity. Additionally , the main transmitter frame 
was strengthened by incorporating a pair of f l at 
diagonal cross braces at the rear of the main frame . 
(See Plate 23 . ) The po.-rer amp;t.ifier plate choke was 
modified slightly to provide a more secure mounting 
and leads of gr eater f l exibility were used. The 
combined effect of these changes gave improved 
operating conditions. 

No changes have been made in the mounting of the 
MO/IPA unit and it is recommended that the manu­
factur er be r equested to provide greater cl earances 
between the members mentioned in paragraph 56(a)(8) 
above . 

(c) Lock Washers . Lock washers of the 11shakeproof11 type arc empl oyed 
throughout the transmi tter, while in some locations l ock wnshers of the 
split type are used. In general, no difficulties were experienced which 
could be attributed to these washers and the general operation was satis­
factory . 

(d) Shock. The equipment withstood shocks without derangement of 
parts or breakage of any kind. Antenna tap switch, Control "J", showed 
a tendency to open when shocks were applied. This switch requires a 
thorough study and some revision and should be made proof against shock. 

(e) Vliring. The general subject of ,ming is discussed in detail 
in paragraph 153 of this repor t , and as stated therein, consideration 
should be given to ir<1proving the wiring which involves flexible leads. 

60. Par. 2- 21. Provision has been made to protect tubes and 
the master oscillator compartment from the effects of shock and vibra­
tion by means of flexibl e mountings . The key relay, as originally 
received,was mounted on three Lor d mounts . As discussed in detail in 
paragraph 59 above, vibration tests revealed cer tain defects and faulty 
operation which were largely corrected through the medium of modifica­
tions effected by representati ves of the contractor. The Master Oscil­
lator tube, the Intermediate Amplifier tube, and the Audio Oscillator 
tube are mounted in rigid sockets . Ho-vrever , the unit to which these 
tubes are secured is mounted on rubber suspensions, thus giving suitable 
protection to these tubes . 

61. Par . 2- 22. The design and control of the circuits of the 
Model XTBU equipment conform to the spirit of the specifications re­
quiring that operation of the equipment be as simple as possible . 

62. Par . 2-23- 1. All indicating instrwnents and controls for 
the operation and monitoring of the equipment arc located on the front 
panel. A list of all controls and meters appears in Table l . As il­
lustrated in the attached photographic ~errs , the meters and controls 
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have been arranged in a symmetrical and convenient me.nner. The five 
meters located just above the door giving access to the main terminal 
panel have been tilted to insure ease of reading. The test key is 
well placed at a convenient height near the left hand edge of the panel . 

63. Par. 2- 23- 2. Each control is provided with suitable name-
plates to designate its purpose. These pl ates are of a permanent 
character and all markings are of such size as to be easily readable 
at uistances in excess of 24 inches . No f i lling i s employed, the plates 
being prepared by the photo-etched process. In the case of the antenna 
tuning circuits, which are divided into two ranges, black backgrounds 
have been supplied for the circuit covering the lower part of the fre­
quency range, while an orange background designates the controls which 
are operative at the upper end of the frequency range. 

64.. Par. 2- 24. All control shafts are grounded as required by 
the governing specifications . All lo1obs and handles are insulated and 
care has been exercised to sink set screws and taper pins bel ow the 
insulating surface to protect personnel against shock or burns . 

65. Par. 2- 25~ (General) All electrical indicating instruments 
provided with the equipment are of the J . 5 inch dia.~eter , flush type 
with bakelite case. All meters are provided vrith anti- glare glass of 
suitable characteristics . 

66~ Par. 2-25- 1 . The antenna a.."lllileter is of the external thermo-
couple type and is connected in the l ow potential side of the antenna 
circuit. The meter, however, is not at ground potential but operates 
above ground by the amount of the r - f potential developed across the 
antenna coupling capacitors C-156 to C-163 inclusive . As pointed out 
in paragraph 3J(c) above, this meter is equipped with a third terminal 
for the internal shield. Since the meter does not operate at ground 
potential, this terminal cannot be grounded. 

67. Par. 2- 25- 2. The mounting and securing facilities for raeters 
have been modified in accordance with contractor ' s Descriptive Specifica­
tions R-1063 . The front panels have been drilled and tapped for 6-32 
screws for securing the meters to the panel. Screws of non- corrosive 
steel, with split type lock washers under the head, have been used for 
securing the meters . The diamcte:rsof the meter holes arc 2. 88 inches 
which permits sufficient clearance for repl acement meters conforming 
with the requirements of Specifications 17- I- 12, ·where the maximum body 
size of the meter is limited to 2. 8 inches . Sufficient space is allowed 
in the rear of all meters to acconunodate meters of the mroci.mum body 
depth permitted by the governing specifications . In general, the l eads 
connecting to the meters have been given sufficient slack to permit di s­
connecting the meters by withdrawing them through the mounting hol e. 
It was noted, however, that one l ead to the M.O. Plate Voltage Meter 
is too short to allow removal from the front and one lead to the Bias 
voltmeter is too short to permit convenient removal of the meter. In 
the case of the XTBU transmitter, both of these meters are readily ac­
cessible when the MO-IA unit is completely removed from the transmitter 
frame . However, in the interests of uniformity, it is recommended that 
proper attention be given to this matter so that all meters may be re­
moved from the front in accordance v,rith spf<J-et:.¾01YJ'~~~~ D 
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68. Par. 2-25-2. (Voltmeter Multipliers). All external voltmeter 
multipliers furnished ;•rlth the equipment have a sensitj_vity of l,000 ohms 
per volt. Each multiplier is by-passed by capacitors of suitable size 
and voltage rating. The multipliers supplied with the P.A. Plate and 
Bias voltage meters are of the old style. The multiplier used in con­
nection with the ll.O. Plate voltmeter is of the tubular ferrule type. 
However, this multiplier does not conform with the requirements of' Speci­
fications RE DA 590A in respect to size and dimensions. 

69. Par. 2-26. Nameplates have been affixed to all major units 
with the exception of the motor startet-. The various nameplates appearing 
on the equipment are listed in Table 4. 

70. Par. 2- 27. Assembled separate items have been provided with 
descriptive na1.t1oplates as listed in paragraph 69 above. 

71. Par. 2- 28. The requirements of this paragraph regarding 
marking do not apply to preliminary models as initially submitted. 

72. Par. 2- 29. It was not feasible to determine whether the 
screws and bolts used in the assc.r.ibly of this equipment arc in strict 
compliance with the provisions of this paragraph without resorting to 
complete disassembly. During the course of the tests , such items of 
bolts and scrffi7S which were accessible were found to be of suitable 
characteristics. 

73. Par. 2-30- 1. All scales e>.rc arranged so that indications 
increase numerically ,;:ith the final controlled effect. Hovrevcr., in the 
case of controls D, E, K, and L clockaise rotation of tho knob results 
in a decrease in the controlled off~ct. This is permitted by the speci­
fications if the scale and knob move in opposite directions and the 
sco.le moves in a clocknise direction with an increase in the final con­
trolled effect . This is true of the controls mentioned above. 

74. Par. 2-30-2. Controls A and L arc provided vrith verniers 
and continuity of numbering has been provided throughout the dial 
ranges. The dials and verniers are marked in evenly spaced divisions . 
On all dials at least two significant figures are always visible. The 
width of any single division is in excess of 0 . 05 inch, as listed below: 

Control 

A 
D 
E 
K 
L 

Space between Divisions 

0.07611 

0.05811 

0. 05811 

0 .116 11 

0 .116 11 

In this connection, attention is invited to controls E and L. The index 
pointers on these controls are long enough to cover up the unit lines 
on the scales. The unit lines on control D protrude beyond the index 
pointer and hence it is easier to read the dial setting. Steps should 
be taken to improve this condition in respect to controls E and L. 

~ ....... - r-•11!" - ..... 
DE:c t, ;/v.. ,..,___~--. '. . . l' 
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75. Par . 2- 30- 3 . Slippi ng has been noted on control L beyond 
the point where the stop provided comes into action. This defect is 
discussed in detail under paragraph 45(h) of this report . Undue play 
was also noted in various switch handles and knobs, as pointed out 
under paragraphs 45(e) and 45(f) above. Stops have been provided on 
all variable controls with the exception of Control "A" . It is recom­
mended that this control be provided vrith stops to limit motion of the 
dial to the calibrated portion. As mentioned above under paragraph 45(g) , 
the stop on control 11K11 had become defective and was replaced during the 
course of the tests. 

76. Par. 2-31- 1. The construction of the equipment is such that 
suitable tolerances have been provided for the accommodation of various 
component parts , such as resistors, vacuum tubes, etc . 

77. Par . 2- 31- 2. In this connection, attention is invited to tre 
fact that paragraph 11- 3 of the governing specifications applies to the 
Model XTBU equipment. This paragraph of the specifications entitled 
11Proposition //1 - Change in mechanical construction to provide greater 
accessibility of parts" will be discussed in detail later in this report. 
( See paragraphs 210 to 217. ) The following i terns should be given con­
sideration with a view of improving accessibility and servicing features : 

(a) As previously mentioned under paragraph 34(a) above., 
static drain resistor R- 130 is inaccessible and 
should be moved to a new location. 

(b) Antenna Inductor Assembly., Ir-116 and L-117, cannot 
be removed without complete disassembl y due to the 
supports being welded to the frarne . If these sup­
ports wore bolted securely to the frame , it would 
be possible to remove the assembly as a unit. 

(c) The plate and filament rheostats cannot be removed 
from the transmitter without removing a front panel 
and five meters . This co-q.ld be eliminated by re­
forming the mounting braces so that they fasten 
to the side angles of the frame instead of the front 
angles. 

(d) Reactor Ir-lD, used in connection with the six- wire 
keying circuit, is accessible only from t he rear of 
the transmitter unit. Should the transmitter be in­
stalled with its back flush against a bulkhead, as 
provided in the governing specifications, extreme 
difficulty would be experienced in servicing this 
unit. It is reco!IIi:lended that the location of this 
reactor be given consideration with a view of 
locating it in a ~ore accessible place. It is pos­
sible that if tubular multipliers are substituted 
for the old style nrultipliers, sufficient space will 
become available to mount the reactor in a more ac­
cessible location. 
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78. Par. 2-31-3 . All push button and toggle switches may be 
removed and replaced without the removal of any other component parts . 
In the case of the M. o. filament stand-by and liCW-G1'1 switches, it is 
necessary to remove the MO-IPA unit to accomplish removal of these two 
switches. In this com1ection it is pointed out that the buttons qf 
the start-stop switches, four-wire control, are flush with or slightly 
below the surface of the panel when depressed. This causes inconvenience 
and delays in operation. A more satisfactory switch should be employed. 
Additionally, the means employed for making connections to the start­
stop s,d.tch€s is unsatisfactory, Connections were made by means of 
Packard cable arrl small lugs . Due to the tension placed on the lugs by 
the cable, many of the lugs became broken and had to be replaced. It 
will be necessary to provide a more secure method of effecting connections 
to these s,d.tches . 

79. Par. 2-32. The '\'7eights of the various units of the Model XTBU 
equipment are listed in Table 5. It will be noted that the total vreight 
is 1616 pounds, nhich is ,7ell i;tlthin the specification limit of 3,000 
pounds for equipment supplied ·with a-c driven motor generators. 

80. Par. 2-33, Any single unit of this equipment, vrhen uncrated 
for installation and without further disassembly, is capable of passing 
through a door 25 inches ride by 54 inches high and through a hatch 
36 inches long by 30 inches 1uide. Since no spare parts are provided with 
the preliminary model, the size of spare parts boxes could not be checked 
for conformity with this requirement. 

81. Par, 2-34. The equipment was subjected to sudden and gradual 
variations of supply line voltage between the limits of =. 5% of normal 
and additionally between the limits of+ 10% of normal. The results of 
these tests are illustrated in Tables 19 and 20 appended hereto. No 
damage occurred during the tests and the equipment functioned normally 
and satisfactorily during and after the tests, as far as the effect of 
varying voltages was concerned. No provisions were available for vary­
ing the supply line frequency over the limits of.!. 5%. 

82. Par. 2- 35-1. Symbol markings as used in the instruction book 
and rd.ring diagrams have been placed adjacent to most of the component 
parts in the transmitter. It was noted,. hm·rcver, that in a fevr instances 
symbol numbers have not been used. For example,. door inter-lock sm.tch 
S-lo6 has not been marked. Attention is invited to the fact that re­
sistor symbol markings are placed on metal tags vrhich also bear type 
rrumber and resistor values. This necessitates removing the resistor 
from the mounting in order to determine the symbol number. Symbol 
numbers aro marked by means of stenciling with rod paint or lacquer. 
While this method results in plainly readable symbols, no information · 
is at hand to determine tho vmaring qualities of this type of marking. 
Previously the Westinghouse Electric and Manufacturing Company employed 
sc.all metallized tags uhich v,ero securely affixed adjacent to the 
various component parts . These tags have given excellent service in 
the past and it is of interest to note that the Model TBir2 transmitter 
salvaged from the u.s.s. SQUAWS had the symbol markings intact in the 
majority of instances . It is recomr:iei:rled, therefore, that unless the 
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contractor can give assurance that the new method of marking will prove 
satisfactory over long peri ods of time, that consideration be given to 
the advisability of continuing the use of the former method of marting. 

83. Par . 2- 35- 2. Resistor mountings are marked to indicate the 
Navy type rrumber and the value of resistance employed. These markings 
appear on small metal tags secured to one end of the resistor mounting. 
Tube mountings are marked to indicate the Navy type number of the tube 
used in each socket. These markings have been cut into adjacent aluminum 
parts by means of metal stamps . This form of marking does not provide 
easily readable characters, particularly if lighting conditions are poor. 
If the stampings were filled in with engraving wax or similar material, 
greater visibility would result . 

84. Par. 2- 36. Rubber is employed in the Lord shock mountings 
used for supporting the tube mounting of the P.A. tube and the 110--IPA 
wri.t. Originall.v, the keying relay was mounted on three Lord mountings 
but these were later removed and the relay mounted on a piece of felt. 
Rubber in the form of a gasket is used a.round the edge of the MO-IPA 
wri.t panel. All of these rubber parts a.re easily replaceable if proper 
materials arc available. 

85. Par. 2-37. As discussed in paragraph 81 above. the equipment 
functioned satisfactorily when line voltage changes of~ 10% occurred. 

86. Par. 2- 38. The transmitter wri.t is provided with four lift-
ing shackles, one on each of the four upper corners of the frame. These 
shackles fold down below the level of the top shield v1hen not in use. 
An anti-rattle device is used on each shackle consisting of a flat spring, 
held in place by two machine screws. which effectively holds the shackle 
in the closed position. The useful opening in the shackle measures 
1-3/811 x l - 1/211 • Nameplates are located on the side shields indicating 
the position of the lifting eyes. 

87. Par. 2-39- 1. The front panels , access doors, side shiel ds 
and rear shield are protected by black wrinkle finish similar to samples 
held by Inspectors of Naval Material. The top shield and the base 
channels are finished in flat black. 

88. Par. 2-39- 2. All external surfaces have been finished as 
described in paragraph 87 above, no plain aluminum finishes being in 
evidence. 

89. Par. 2-39-3 . Some of the scrm•rs on the front panel are of 
bright stainless steel, whereas the specifications state dull or black 
finish shall be used. 

90. Par. 2- 39- 4 • .All interior surfaces of aluminum or aluminum 
alloy have been protected against corrosion by the use of Westinghouse 
11Nasat11 finish, which provides a light satin finish. No contact troubles 
were noted during the course of the tests which would indicate that the 
finish provided interfered with se.tisfactory operation. 
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91. Par. 2- 40- 1. All indicating lamps furnished are of Navy 
Type TS- 51 candelabra screw base rated at 18 volts 0 .11 ampere. 

92. Par. 2- /~0- 2. Each lamp is mounted as a part of a combined 
receptacle resistor lamp assembly. The part of the assembly protruding 
through the front panel is rolled to provide a bezel. This bezel is 
bright metal and is not finished in dull black as required by the speci­
fications . The dimensions of the assembly and the specification re­
quirements a.re listed below: 

Outside diameter of bezel 
Projection of globe beyond bezel 
Overall length of resistor and 

housing 

Measured 

1-3/811 

l " 

5- 5/811 

Specifications 

1-3/811 

111 

711 

93 . Par. 2- 40-3 . The indicator gl obes furnished are inside 
etched and are provided with screw threads . The globes ere color coded 
in accordance 17ith specification requirements as listed in Table 1 . 

94. Par. 2-41. Capacitors of the electrolytic type have not 
been used in the construction of the Model XTBU equipment . 

95. Par . 2-42 to 49. These paragraphs of the specifications cover 
type tests of component parts • No s epara tc component parts were provided 
with the preliminary model and it is assumed that such tests have been 
and vlill be made at the point of manufacture. 

96. Pm-. 2- 50. The control and starting circuits are so designed 
that filament potentials a.re applied to the tubes in advance of plate 
potentials and bias voltage must be avail able before plate voltage can 
be applied to the tubes . Filrunent potentials are availabl e immediately 
upon closing the start switch. The bias potential, obtained from a 
self-excited generator, rises to normal value as the motor generator 
picks up speed and the fields of the plate generators are not energized 
until full bias voltage is available. 

97. Par. 3-1. (General) . The design of the Model XTBU transmitter 
is based on the master oscillator povrer amplifier principle and covers 
the frequency range of 300 to 2, 000 kilocycl es. A discussion of the 
individual ci rcuits follows. 

98 . Par . 3- 1- 1. The mn.ster oscillator circuit uses one 
Type 38803 vacuum tube and functions without the use of n construrt 

temperature compartment. The circuit consists of a standard Colpitts 
oscillator operating at one-half the output frequency._ Frequency vari­
ation is accomplished by means of range switch S-101, Control 11B11 and 
variable inductor or variometer Ir-102. Control 11A11 , this lntter control 
providing tho fine adjustment of tho circuit. OriginDJ.ly, the contractor 
in Descriptive Specifi cations R- 1042, proposed to supply nn Electron 
Coupled Oscillator. This type of circuit wns abandoned for the reasons 
set forth in paragraph 1 of Uestinghousc letter of November 20, 1939, 
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to the Resident Inspector of Naval h!laterial , Balti."!lOre, Md. Chief 
among these reasons was the fact that the 38803 tubes fail ed to give 
entirely satisfactory performance when used as electron coupled oscil­
lators , The f r equency characteristics of the Model XTBU, usi ng the 
Colpitts oscillator, is illustrated in the results of tests conducted 
in conformity vr.L:th paragraph 3-7 of the governing specifications. From 
the results of these tests, it is concl uded that the oscillator circuit 
provided is suitaQle and satisfactory for the needs of the Naval Service. 
Certain aspects of operation do not comply fulJ.y an:i in detail ,7ith the 
requirements of the governing specifications, as for instance back- lash 
requirements in accordance with paragraph 3- 7- 2 at 1 , 000 kilocycles . 
Discrepancies of this nature, however, may be attributed to other factors 
than the fundamental design of the oscillator circuit. 

99. Par. 3-1-2. The i ntermediate amplifier circuit furnished 
uses a single Type 38803 vacuum tube . This circuit operates as a fre­
quency doubler and covers the nominal r ange of 300 to 2,000 kilocycles . 
As pointed out under paragr aph 56 of this report , one tube failed in the 
intermediate amplifier although the evidence which exists does not 
indicate definitely that the circuit was functioning in an improper 
manner or was subjecting the tube to undue overloads. 

100. Par. J -1- 3 . The Power Alllplifier circuit provided uses a 
single 38151 vacuum tube operating as a fundamental amplifier . Con­
tractor's Descriptive Specifications and page 3 of reference (a) 
indicated that consideration would be given by the Navy to the use of 
another type of power amplifier tube of improved design and character­
istics in lieu of the 38151 tube, provided that the proposed type 
could be shown in demonstration to offer sufficient advantages to the 
Navy to warrant its use. No alternative tube was submitted for investi­
gation during the course of the tests herein outlined. In view of the 
difficulties experienced vdth the 38151 tubes as discussed in para­
graph 56 above and in view· of the fact that the 38151 tube has demon­
strated a tendency to resist complete and satisfactory neutralization 
as discussed in paragraph 127 below, it is recommended that the Bureau 
of Engineering contirrue in its efforts to obtain a suitable substitute 
for the 38151 tube in an effort to overcome the difficulties descri bed. 

101. Par.3-1- 4. The antenna circuit provided in the Model XTBU 
equipment is of the capacity coupled type . Originally, contractor ' s 
Descriptive Specifications R- 1042 indicated that this circuit would be 
of the inductively coupled type. However . in paragraph 5 of the Westing­
house letter of June l, 1939, to the Inspector of Naval Material, 
Baltimore, the contractor proposed to submit a capacity coupled circuit. 
This substitution was approved, subject to demonstration of suitability 
in connection ,Tith test of tho preliminary model, in Bureau of Engineering 
letter C-N0s-66593(6-5-R6) of 19 July 1939 to the Inspector of Naval 
Material, Baltimore, Md. Basically, the capacity coupled circuit pro­
vided is probably to be preferred to inductive coupling, but certain 
elements of design require further consideration before the circuit 
submitted can be considered entirely satisfactory. The gradation of 
coupling is too coarse, particularly at the higher frequencies . The 
degree of coupling is controlJo d by controls 11F11 and 11G11 , control "F" 
permitting rather large or coarse adjustments while control "G" permits 
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finer adjustments in six steps . For example, when operating at 2,000 
kilocycles as illustr ated in column 2 of Table 9 , a coupling adjustment 
of F-7, G-6 created a loading condition which caused only 800 milliamperes 
of plate current to flow in the power amplifier tube. In attempting to 
increase the coupling, it was necessary to set control Fon tap 8 and 
control G on tap 1. This caused the P.A. plate current to rise to a 
value in excess of 1200 milliamperes , which overloaded the tube. It is 
recommended, therefore, that the design of the antenna coupling circuit 
be so modified that the proper variation in coupling can be obtained at 
the upper end of the frequency range. 

102. Par. J- 1- 5. An audio oscillator circuit, using a Type J880J 
tube, is provided to permit mew operation. This circuit operates at a 
frequency of approximately 800 cycles and modulates the suppressor grid 
of the intermediate amplifier tube. A 11CW- UCW11 control in the form of 
a switch is provided for placing the audio oscillator in operation. 'When 
the switch is in the 11CW11 position, a dumII\Y load in the form of resistor 
R-125 is substituted for the filament load of the audio tube, thus obvi­
ating the necessity of readjusting Iilament potentials. 

103 . Par. J - 2. This paragraph of the specifications lists various 
dimensions of antennas and trunks which ma.y be employed in conjunction 
with the Model XTBU transmitter. It is indicated that the transmitter 
may be required to ,1ork into trunks ranging from zero to 35 feet in 
length and into antennas 40 feet to 200 feet long, vrith a probable average 
length of antenna, outside of trunk or entering insulator, of 80 feet . 

(a) The Model XTBU transmitter was connected to several actual 
outdoor antennas of varying characteristics to determine whether satis­
factory adjustment of the output circuits could be obtained . 

(b) The first antenna used consisted of a 125 foot vertical 
element with a 95 foot flat top. The maximum f r equency to which the 
output circuits would resonate was approximately 1080 kilocycles. 

(c) An antenna of 95 foot vertical height with a 95 foot flat 
top v,as then tried. The maximum f r equency of operation was found to 
be 1250 kilocycles . 

(d) The next antenna tried consisted of a 65 foot vertical element 
and a 95 foot flat top. The maximum frequency at which the antenna cir­
cuit could be resonated was found to be 1500 kilocycles . 

(e) No trunks were used in connection with aey of the foregoing 
antennas and the lead-in from the transmitter to the insulator at the 
base of the vertical section of the antenna was approximately 10 feet 
in length. 

(f) The design of the Model XTBU antenna circuit is such that 
no series capacitors are provided and hence it is impossible to resonate 
the circuits YThen an antenna at or above the fundamental is e1:1ployed. 
Ho;vever, this condition Yrill not present itself if antennas of approxi­
mately 80 foot length are used. 
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104. Par. J-J . In order to det-armine the power output of the 
Model XTBU transmitter at various frequencies within the specified 
r ange, the equipment was operated into dUllJD\Y ant1::nnas consisting of 
essentially non-inductive resistors and low loss capacitors . These 
dtu!l!DY antennas were adjusted to values to agree as closely as possible 
to the values listed under paragraph 3- 2 of the governing specifications . 

(a) Table 6 attached hereto covers power output tests conducted 
at 300 and 400 kilocycles. At 400 kilocycles , two different values of 
anterma resistance were employed. In all instances, the err power output 
was in excess of that required by the governing specifications. 

(b) Table 7 covers tests conducted at 500, 600, and 750 kilo-
cycles . The specifications require an output of 530 watts at 500 kilo­
cycles and 900 watts at 750 kilocycles. In order to determine the re­
quired output at 600 kilocycles, a straight line was drawn between the 
500 and 750 kilocycle values, which resulted in a power of 675 watts 
at 600 kilocycles . During the attempts to obtain power output in the 
r egion of 600 kilocycles, trouble was experienced due to parasitic os­
cillations . The frequency range between the limits of 575 kilocycles 
and 650 kilocycles was explored in small frequency increments and it 
was found that the pl ate overload relays were actuated by overloads . 
These overloads, in turn., were found to be due to unwanted oscillations 
in the power amplifier circuit. A 10 ohm resistor v;as originally sup­
pl ied in the P.A. grid circuit for the purpose of preventing oscillations 
of this character. A representative of the contractor investigated this 
condition and finally repl aced the 10 ohm resistor .a.th a resistor of 
40 ohms value. This modification had the effect of eliminating the 
parasitic oscillations, but at the same time decreased the power output 
to a value below that required by the specifications . Reference to 
column 2 of Table 7 reveals that a maximuln of 603 watts was obtained, 
whereas the specifications require an output of 675 watts ~ 

(c) Tables 8 and 9 cover tests conducted at 1000, 1250, 1500 
and 2000 kilocycles . In all cases the power output obtained was in 
excess of the specification requirements . Attention is invited to the 
condition which exists at 2000 kilocycles, where full power operation 
had to be l:iJnited to 800 milliamperes plate current in the P. A. stage. 
The reasons for this type of operation are discussed in detail in 
paragraph 101 above. 

105. Par. 3-4- 1 . Determination of the harmonic content in the 
transmitter output nas not undertaken. Paragraph 10- 31 of the governing 
specifications indi cates that such measurements will be undertaken, if 
required, after the equipments have been installed in service afloat. 
The character of the emitted signals ,vas observed locally and no traces 
of lilt were observed. The m...:..stcr oscill ator tube is completely bl ocked 
when the key is open and no radiation is encountered from this source . 
As mentioned elsewhere in this report, unwanted oscillations were en­
countered during the course of the tests and the remedial measures ap­
plied by the contractor to date to eradicate this condition are not 
considered wholly satisfactory. 
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106. Par. 3-4-2. Tests were conducted at output frequencies 
of 300, 1000, and 2000 kilocycles to determine the amount of amplitude 
modulation present in the cw output of the transmitter. The results 
of these tests are shown in Table 10. It will be noted that in all 
cases the degree of ripple observed is less than the 2% permitted by 
the governi.ng specifications. 

107. Par. J-5. The specifications require the transmitter to be 
capable of emitting a signal modulated not less than 70% at 800 cycles, 
+ 5% and that the power be reduced to not less than 50% of the cw output. 
The frequency of modulation was measured as 780 cycles, v;hich conforms 
to the specification requirements. Tables 6, ?, 8, and 9 attached 
hereto show the percentage of modulation obtained and the power output 
in watts when operating so as to produce mew emission. In all instances 
the power output was in excess of the specification requirements of 
50% of the aw power. At 400 kilocycles, the percentage of modulation 
as measured is somenhat less than the 70% value specified, but it will 
be noted that the mew power is decidedly in excess of the required 50%, 
and hence the cor:mnuri.cation range on men should not suffer due to the 
some\vhat reduced modulation percentage. It is recommended, therefore, 
that the me\7 characteristics of the ~k)del XTBU transmitter be considered 
as complying with the specification requirements• Selection of r:m or 
mew is effected by a switch controi located on the front panel of the 
transmitter. The keyed output of the transmitter was observed on a 
cathode ray oscillograph and satisfactory keying operation vms obtained 
on mc,7 up to speeds of 50 v10rds per minute as required by the specifica­
tions. Additionally, speeds as high as 70 and 100 words per minute 
were observed on mew with satisfactory results. 

108. Par. 3-6. The transmitting equipment is so constructed 
that by means of the front panel controls any frequency within the 
specified range may be obtained. The number of controls has been kept 
to a minimum comparable with the specification requirements. 

109. Par. J-7-1. Accuracy of Reset to Previously Calibrated 
Frequencies. Table 11 shows the results of reset tests conducted 
at 300., 1000 and 2000 kilocycles. It will be noted that in all cases 
the accuracy of reset complies with the specification requirements and 
that all resets were accomplished in less than one man minute. 

110. Par. 3-7-2. Test for Lost Motion, Back Lash and Torque 
!e§.h. Tests conducted to detennine the degree of back lash existing 
in the frequency establishing controls of the master oscillator are 
shown in Table 12. At output frequencies of 2000 and JOO kilocycles, 
the results obtained comply with the specification requirements. At 
1000 kilocycles, however, the degree of back lash is somewhat in excess 
of the specification figure of 0.02% for the average of five trials. 
A recheck was made at this frequency with the key locked in order to 
avoid errors due to heating. However, the recheck results essentially 
duplicate the results obtained in the original test. It is recommended 
that the further consideration be given to the master oscillator control 
with a view of reducing back lash deviations in the region of 1000 kilo­
cycles. 
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lll. Par. 3-7- 3. Operation of Ad.just-Tune-Operate Control. 
Reference to Table 13 reveals that the operation of the Adjust- Tune­
Operate control produces frequency variations of far less magnitude 
than permitted by the governing specifications. Tests were conducted 
at eight different frequencies to insure that uniform results could 
be obtained throughout the frequency range of the transmitter. 

112 ... Par •. 3- 7-4. Detuning o:f Circuits. Table 14 covers tests 
conducted in conformity with this paragraph of the specifications . The 
intermediate amplifier, power amplifier and antenna circuits were detuned 
on either side of resonance to a degree which caused the plate current of 
the tube affected to vary approximately 25% from the plate current at 
normal adjustment. In no case were frequency shifts noted of the magni­
tude permitted by the governing specifications. 

ill. Par. 3-7-5 . Operation of Power Output Control. The variation 
in frequency resulting from a change in power output from full power 
operation to operation at reduced power, at any point within the range 
of the control,does not exceed the specified limit of 0. 005%. Tests 
were conducted at frequencies of 300, 1000 and 2000 kilocycles , as 
illustrated in Table 15. 

114. Par. 3-7-6. Change of Tubes• Table 16 illustrates the re­
sults of changing tubes in the various circuits of the Model XTBU trans­
mitter when operating at 300 kilocycles. In no case was the specified 
frequency tolerance exceeded even though the tubes employed were from 
different manufactured lots. Table 17 lists similar tests conducted at 
1000 kilocycles. Here it will be noted that changing tubes in the master 
oscillator circuit caused an average variation from the mean frequency 
in excess of that permitted by the specifications when tubes of different 
manufacture were used. Table 17 contains a recapitulation of the data 
wherein the tubes of each manufacturer are considered separately. When 
this procedure is followed, the requirements of the specifications are 
easily complied with. Table 18 lists the results of tests conducted at 
2000 kilocycles. Here again, as in the case of the t ests conducted at 
1000 kilocycles, the specification value is exceeded for the master 
oscillator circuit when tubes of d:i.f'ferent manufacture are considered 
in one lot. When Westinghouse tubes alone, or RCA tubes alone, are con­
sidered, the average deviation from the mean frequency falls within 
specification lir.ri.ts. In view of the above results, it is recommended 
that the Model XTBU equipment be considered as complying in full with 
the requirements of paragraph 3-7-6 of the governing specifications . 

115. Par. 3-7- 7. Variation of Sup~].y Line Voltage. The Model 
XTBU equipment operates from a supply of 440 volts, 3 phase, 60 cycles. 
Hence, by the terms of this paragraph the equipment should be subjected 
to a line voltage variation of+ 5%. The results of such tests, con­
ducted at output frequencies of-300, 1000, and 2000 kilocycles, are 
listed in Table 19. The line voltage was varied in a period of one 
minute and additionally in a period of five minutes . Under both condi­
tions the frequency variations noted fall within the limits :il!lposed by 
the governing specifications. Paragraphs 2-37 and 6-3 of the governing 
specifications require that the equ.ipmcmt vd.thstand 10% line voltage 
variations without damage to tubes or equipmu~cThSsc{r~fto 
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tests of this nature, the effect upon frequency was recorded as listed 
in Table 20. It will be noted that the frequency variations encounter­
ed during the 5% and 10% variations are of the same degree, that is~ 
the XTBU equipment produces the same order of frequency stability in . 
both cases . Attention, however , is invited to page 4 of the Contract 
Note nhich reads 11Ref. Par., 2-37 of CDS: For the purpose of conducting 
frequency stability tests as per paragraph 3- 7- 7 of NBS (Navy Basic 
Specifications) the.:. 10% variation of AC Supply, Paragraph 6-3 NBS, 
may be restricted to.:!:. 5%. 11 

116. Par. 3- 7- 8. Variations in Ambient Te.1t1perature. Tables 21, 
22, and 23 cover tests conducted to determine the effect of variations 
in ambient temperature upon the emitted frequency of the Model XTBU 
equipment. Reference to the summary of Table 21 reveals that at 
300 kilocycles the requirements of the governing specifications have 
been complied with except in the temperature range of 10 to zero degrees c. 
However, in this case the results of the tests show that the specifica­
tions have been exceeded by a value of only 0. 0001%. The governing 
specifications limit the frequency change per 1° C. to 0. 0025% whereas 
the test result indicated a change of 0.0026%. A difference of this 
degree may well fall within tho limits of observational error and hence 
it is believed. that the equipment should be considered as complying with 
the specification requirements. Tables 22 and 23 reveal that at 1000 
and 2000 ld.locycles the variations due to change in ambient temperature 
are well vii.thin the limits imposed by the governing specifications . 
Plates 1, 2, and 3 attached hereto~ shovr the results of the temperature 
variation tests in graphic form. The Model XTBU does not employ tempera­
ture control for the master oscillator circuit. It is understood that 
the contractor has selected capacitors of definite temperature charac­
teristics , which when associated with the inductors employed provide a 
certain degree of temperature/frequency compensation. In this connection 
it may be of interest to dravt a comparison between the Model XTBU trans­
mitter and the Intermediate Frequency unit of the Hodel XTBN-2 equipment. 
These transmitters are of similar construction and cover the same frequen­
cy range and have the same nominal power output . The XTBN- 2 transmitter 
was tested during the month of August 1935. The following tabulation 
shows the frequency change, in cycles, per 10° C change in ambient 
temperature. 

Temperature 
Range 

50 to 40 
40 to 30 
30 to 20 
20 to 10 
10 too 

Cycles change per 10° c. 
1000 kc 

XTBN-2 XTBU 

515 
190 
4ll 
12? 

98 

130 
95 
57 
38 
60 

2000 kc 
XTBN-2 

495 
190 
160 
275 
225 

~ 

240 
230 

50 
50 
10 

It will be observed that , in general. the Model XTBU exhibits a marked 
degree of improvement over the Model XTBN-2. 
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117. Par. J - 7- 9 . Variation in Humidity (Ambient TemEerature 
Constant) . The complete transmitting equipment, including transmitter., 
motor generator, starter and dummy antenna, was installed in the 
temperature-humidity test chamber. Tabl es 24, 25, and 26 list the 
results of tests conducted at JOO, 1000, and 2000 ldlocycles, while 
Plates 4, 5, and 6 show these data in graphic form. The requirements 
of the specifications are complied ,tith in all respects except that at 
JOO kilocycles the power reduction during the test was 6.9% whereas 
the specifications permit only 5%. The reason for the greater falling 
off in power at JOO kilocycles as compared with 1000 and 2000 kilocycles 
is not obvious . Reference to the test data submitted by the contractor 
in reference (e) shows that during the tests at the point of manufacture 
a greater falllng off in power was experienced at JOO kilocycles than 
at 1,000 or 2,000 kilocycles, but that the power reduction amounted to 
only 4 . 0J% at JOO kilocycles . In the tests conducted at the Naval Re­
search Laboratory, the test at 300 kilocycles was started 15 minutes 
after the transl!litter had been placed in operation, while at 1.,000 kilo­
cycles the transmitter had been operating for a full hour previous to 
the humidity run o.nd at 2000 kilocyc1cs the transr.iittcr had been operated 
for one hour and fifty minutes previous to the hunidity test. These 
differences in prcl.iminary hc~.ting may have a bearing on the results. 
The data in Plates 4, 5, and 6 indiccte that tho poucr foll to its · 
louest value while the humidity was a mn.ximum, but the data also reveal, 
especially at 300 kilocycles, that a noticeable falling off in povrer 
occurred during the first half hour of the test uhile the humidity was 
at the lorr value of about 29%. 

ll8. (Special note on paragraphs .3- 7-8 and .3- 7-9. ) Attention 
is invited to paragraph 56 of this report, wherein tube failures are 
discussed. One IPA tube and two PA tubes became defective during the 
period of the temperature and humidity tests . Hovrever , as pointed out 
under paragraph 56 above, the circumstances surrounding these failures 
and the data available are such that it is impossible to state definitely 
that these tube failures were directly or indirectly due to temperature 
or humidity. 

ll9. Par. 3- 7-10. Locked Key Operation for Two Hours . Tables 27, 
28, and 29 cover two hour locked key tests conducted at .300, 1000, am. 
2000 kilocycles. In all instances the frequency variations measured are 
within the specification limits. The data presented indicate the degree 
to which plate voltage, plate current, and power output fell off during 
the course of these tests . 

120. Par. 3- 7-ll. Changed from Key Locked to Intermittently 
Keyed Condition. The Model XTBU transmitter complies ,nth the require­
ments of this specification test as illustrated in Table 30. 

121. Par. 3-7-12. Change from Continuously Keyed to Inter­
mittentiy Keyed Condition. Table 31 lists the results of tests conducted 
fn conformity with this paragraph at frecpencics of 1000 and 2000 kilo­
cycles. Attempts were made to conduct this test also at JOO kilocycles, 
but due to frequent arc-overs, particularly in Capacitors C-1.39 and 
C-143, it vras impossible to complete such a test. The tests referred 
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to above were conducted on December 5, 1939. Later, on February 5, 1940, 
attempts were again made to conduct a test of this nature at 300 kilo­
cycles. Since the previous test, a new 38151 tube had been installed in 
the powe~ amplifier. However, on February 5, the attempts to key the 
transmitter for any protracted period of time proved unsuccessful due 
to arcing which caused the plate overload relay to open. It will be 
necessary to overcome this difficulty before the Model XTBU transmitter 
can be considered satisfactory for service use. At the higher frequencies 
of 1000 and 2000 kilocycles, the equipment complied with the specifica­
tion requirements as illustrated in Table 31. 

122. Par. 3- 7- 13. Inclination due to Roll and Pitch of Ship. 
The frequency characteristics of the Model XTBU equipment while being 
subjected to inclination up to an angle of 45° from the vertical are 
illustrated in Tables 32, 33, and 34, and these data are shown in graphic 
form in Plates 7 to 12 inclusive. Table 32 and Plates 7 and 8 cover tests 
conducted at 300 kilocycles wherein the equipment was inclined from front 
to back and additionally from side to side . It will be noted that the 
maximum frequency change from the start to the end of the test was of 
the order of o.Oll% while the frequency change during any one cycle of 
inclination did not exceed 0.003%. The frequency change of o. Oll% 
cannot be ascribed entirely to the effects of inclination since the 
transmitter has a certain amount of inherent drift. This drift varies 
with conditions such as the degree of preheating to ,;hich the transmitter 
was subjected before the test actually got under vra.y. Tests at 1000 and 
2000 kilocycles are illustrated in Tables 33 and 34. In all cases the 
require.~ents of the governing specifications have not been exceeded. It 
may be pertinent to note that the inclination tests wherein the equipment 
was inclined from front to back, were conducted before the transmitter 
frame was strengthened in an effort to overcome vibration difficulties, 
as discussed in paragraph 59 above, while the tests wherei n the equip­
ment uas inclined from side to side were conducted after the frame had 
been modified. It is considered that the Model XTBU equipment meets 
the specification requirements as set forth in paragraph 3-?-13. 

123. Par. 3-7-14. Vibration. With the complete equipment secured 
to the vibration test stand, it was subjected to varying degrees of vibra­
tion, both in amplitude and frequency. With the equipment in its original 
state, it was impossible to maintain the transmitter in operation due to 
the overload relays being affected by vibration. Additionally, mechanical 
failures occurred, as described under paragraph 59 above, which prevented 
operation. After these deficiencies had. been remedied by representatives 
of the contractor, complete and successful tests were conducted as 
indicated in Table 35 and Plates 13, 14, and 15. Tests were conducted 
at output frequencies of 300, 1000, and 2000 kilocycles and in all 
instances trn maximum set in frequency encountered did not exceed the 
specification value of o.005%. 

124. Par . 3-7-15. Shock. With the transmitter secured to the 
deck by means of the regular base fittings, shocks were applied to the 
equipnent in the manner designated by the governing specifications. 
Tests were conducted at 300, 1000, and 2000 kilocycles, and in all 
instances the frequency change due to shock remained within the limita­
tions imposed by the governing specifications• Trouble was experienced 
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with opening of overload relays and some difficulty was experienced in 
connection with antenna control 11J 11 • The overload relays were the 
original ones supplied with the equipment. Later these relays were 
replaced with an improved design. With the improved relays installed, 
the transmitter could be shocked without affecting the relays . The 
matter of overload relays is discussed in full under paragraph 48 above 
while the mechanical effect of shock is treated in paragraph 59 above. 

125. Par. 3- 7 (General) . For purposes of information and compari­
son, a sunnnary of all frequency stability tests, as outlined in paragraph 
J-? of the governing specifications~ is presented in Table 37. The 
values listed for each specific test are the .maximum values ootained 
during those tests . The total s of columns 2, 3, and 4 are the arith­
metical sums of the various tests, no account being taken of whether the 
variations were plus or minus . Columns 5, 6, and 7 under the heading 
"Per cent frequency variation of specification allovronce11 give the 
percentage values of the actual test results as compared with the values 
permitted by the specifications. Thus a percentage value of 100% indicates 
that the test value and the specification value are in exaet agreement. 
A test value of 10% indicates that the frequency variation observed 
during the test was only 10% of the value permitted by the specifications. 
A test value in excess of 100% indicates that the specification value 
was exceeded. Attention is invited to the fact that no test could be 
conducted at 300 kil ocycles for test 3-7-12, hence the totals at 300 kilo­
cycles are not in strict agreement with the totals at 1000 and 2000 kilo­
cycl~s. Attention is also invited to test 3- 7-6 (a) . The values here 
used are for tubes of different manufactured lots; if the tubes of a 
single manufactured lot were used as the basis of calculation, the speci­
fication limit of 0 .015% would not be exceeded at any frequency. 

126. Par. 3-8. Provisi on is made for energizing the filament of 
the master oscillator tube during the periods in which the equipment is 
shut down. Power for this purpose is obtained from .the 440 volt supply 
line through distribution transformer T-104 and M.0. filament trans­
fonner T- 102. A suitabl e switch is provided on the transmitter panel 
to permit selection of standby operation or to permit the oscillator , 
filament to be exti."lgl.l.ished during idle periods . Power is automatically 
made available for standby operation,when desired, through the medium 
of contactor K-102. Resistor R-129, of 25 ohms value, is used to adjust 
the primary voltage applied to transformer T- 102 when standby operation 
is selected, so that the filaments of the M.0. tube operate at a suitable 
potential. Measurements made at the tube contacts shooed that with a 
line voltage of 438 volts, the M.O. standby filrunent potentia1 was 
9. 88 volts. 

lZ7. Par. 3-9. A neutralizing c:u-cui t , containing variable air 
capacitor C-136 is provided for the purpose of neutralizing the power 
amplifier circuit. During the course of the tests conducted, evidence 
was noted that neutralization was not complete and satisfactory. 

(a) As discussed in paragraph 104{b) above~ parasitic oscilla­
tions were encountered during the pouer output tests conducted in the 
region of 600 kilocycles . 
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the value of resistor R- 131, in series ,'Ii.th the grid of the P.A. tube., 
from 10 ohms to approximately 40 ohms . However, this increase in re­
sistance had the effect of reducing the power output. Later, during 
the tests conducted to determine the effect of varying ambi ent tempera­
tures and relative humidity, difficulty was again experienced due to 
self oscillations in the power amplifi er circuit. A thorough investi­
gation conducted by representatives of the contractor failed to disclose 
the exact underlying cause for this faulty operation. The self oscilla­
tions disappeared when a new tube was placed in the power amplifier cir­
cuit. The 38151 tube which had been in the circuit was tested and found 
to suffer from a lack of emission. The previous history of the tubes 

' submitted by the contractor is not known and hence no real basic conclu­
sions can be drawn from the phenomena encountered during these tests . 
In other words, it cannot be stated that faulty operation and the 
presence of self oscillations was due to defective tubes , or that some 
fundamental defect in the tra.'1Smitter circuits caused the tubes to fail. 

(b) The phenomena discussed above apparently fall into tvro 
separate classes• One is a condition of high frequency parasitics , -vrhich 
can be minimized if not entirely cured, by inserting non- inductive re­
sistance in the grid of the po'l"rar amplifier tube • The other condition 
is one in which the power ampl ifier Tti.11 continue to oscillate at a 
frequency determined by the constants of the P. A. tank circuit and hence 
may be at or close to the frequency established by the master oscillator 
circuit. This latter condition is closely allied to or may be caused 
by the characteristics of the vacuum tube being employed in the circuit. 

(c) The methods employed to overcome these difficulties ~ere 
meliorative in character. It is believed that studies should be urrler­
taken to determine the underlying causes and that these causes should 
be eradicated befor e the Model XTBU equipment can be considered suitable 
for Naval service. 

128. Par. 3- 10. The design of the keying circuit is such that 
all tubes cease to oscillate when the key is open, including the audio 
oscillator tube. Satisfactory keying uas obtained at speeds up to 
100 words per minute. 

129. Par. 3- ll. The frequency range of the transmitter unit is 
divided into several ranges as follows: 

(1) The Master Oscillator Circuit is provided with a range 
switch, Control 11B11 • This control is equipped with 10 taps . 
Table 38 lists the degree of overlap existing between the various 
taps and it will be noted that in all instacnes the specification 
value of 3% overlap and end tolerance has been exceeded. 

(2) The range of the Intermediate Amplifier Circuit is 
divided into six steps. As illustrated in Table 39, overlap and end 
tolerances in excess of 3% a.re provided in all cases . The limiting 
frequencies at the low end of the range is determined by the Master 
Oscillator circuit, hence the end tolerance at this point is in excess 
of 5.8%. (See Table 38. ) 
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(3) The range of the power amplifier circUit is divided into 
six steps . Ample overlap and end tolerances are provided, as illustrated 
in Table 40. 

(4) Table 41 shows the degree of overlap existing in the antenna 
circuit when operating into a..~tenna constants as indicated. The entire 
frequency range was covered without hiatus. which is in accord with the 
terms of the governing specifications~ as amended by Contract Note, 
page 4, since no fixed capacitors are employed in the antenna tuning 
system. 

(5) Interlocks have been provided on the following controls : 

Control 11H", PA Range Switch., interlock in key circuit 
Control 11 J11 , Antenna Tap Switch, 11 11 11 n 
Tune-Operate Switch, interlock opens M. G. fields . 

The interlock contacts on the Tune-Operate are practically inaccessible 
for servicing operations. The interlock on Control 11 H" , while somerrhat 
more accessible, is still difficult to service. The interlock on 
Control 11 J11 is fairly accessible, but is not reliable, as discussed 
under paragraph 36(b) above. Controls 11F11 and 11G11 , Antenna Coupling 
s,Ti.tches , are not provided with interlocks . If these controls are 
changed uhile the tra.nsnitter is operating key locked, destructive ar c­
ing occurs. The remaining controls arc not interlocked and mny be 
operated with po,1cr on vn.thout injury due to arcing. In general, the 
interlocks provided are not entirely satisfactory and further consid­
eration should be given to this subject. 

130. Par. 3- 12. The controls by means of which the transmitter 
is adjusted have been kept down to a practical minimum. A list of 
these controls will be found in Table 1. 

131. Par. 3-13 • Ea.ch tuning control is identified by a name­
plate located near or on the control, indicating the function of the 
control. Additionally, each tuning control is given a designating 
letter, as indicated in Table 1. These namepl ates are easily readable 
and of pleasing appearance . 

132. Par. 3- 14. Provision is made for mounting on the front 
panel of the transmitter., under a transparent waterproof shield, a 
calibration card suitable for recording reset data for 12 frequencies. 
The visible portion of the card measures 2- 5/811 x 5- 3/811

• Provision 
is made for four extra cards to be mounted behind the active card. 

133. Par. 3-15. Vernier control is provided on the master oscil­
lator circuit by means of positive gearing. Table 42 lists the variation 
of resonant frequency per division of marking of the .master oscillator 
dial. The average frequency range per division is 0.014%, which complies 
with specification requirenents . The remaining controls permit satis­
factory and non-critical adjustment of the circuits. 

-35-



134. Par. 3- 16. Suitable friction type locking devices have 
been provided on each continuously variable control to prevent ac­
cidental movement of the control. These devices are of such a type 
that they do not adversely affect the calibration of the circuits. 
The degree of frequency change resulting from the operation of the 
locking devices is illustrated in Table 43 . The design of all locking 
devices is such that no sharp edges or corners are presented which 
interfere or which might injure an operator's hand when the controls 
are manipulated rapidly. 

135. Par. 3-17- 1. Adjustable positioning devices have not been 
provided in connection with the Model XTBU controls . 

136. Par. 3- 17- 2. In order to expedite adjustment of the equip­
ment to frequencies for which the equipment has not been previously 
calibrated, coupling and terminating facilities have been provided to 
facilitate tho use of standard frequency measuring equipment. 

13?. Par. 3-17-J . A pick-up circuit has been provided in the 
Model XTBU transmitter, which is connected through shiel ded leads to 
a pair of terminals located on a terminal board near the bottom of the 
transmitter. This pick- up circuit consists of a lead covered cable with 
a few inches of the lead sheath removed. This exposed portion is located 
adjacent to the master oscillator tube. In addition, an output jack is 
located on the front panel of the transmitter which is connected to a 
pair of terminals on the terminal board near the bottom of the transmit­
ter. 

138. Par. 3- 17-4. The coupling circuit produces in excess of 
100 millivolts output over the frequency range of 150 to 1,000 kilo­
cycles, as illustrated in Table 44 attached hereto. It wil l be noted 
that the voltages were measured at the frequency of the master oscil­
lator circuit; i . e . , half the frequency of the output circuits. These 
measurements were made with the Adjust-Tune-Operate switch in the 
11Adjust11 position. Since it is desirable to adjust the frequency of the 
transmitter without emitting a signal , it will be necessary for the 
operating personnel to make measurements at half frequency and this pro­
cedure should be thoroughly explained in the instructions covering the 
operation of the Model XTBU equipment. 

139. Par. 3-17-5. The output phone jack for the frequency 
measuring equipment is located at approximately mid-panel height on the 
left hand side of the transmitter. This jack is not in agreement with 
Bureau of Engineering Drawing RE 49AA 147A and is not provided with a 
shield or cup. From the contractor's letter of November A) , 1939, 
paragraph 4, it is understood that definite plans were not available 
at the time the Model XTBU equipment was submitted for inspection, but 
that the necessary changes will be made when approved drawings arc 
available. It is further noted, from paragraph ll of reference (a) , 
that the suitability of jack and cup arrangement uill be determined 
by the Resident Inspector at the contractor's plant. 
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140. Par. 3-17-6. The terminals provided on the terminal board 
are marked "For Frequency Meter," one pair of terminals being marked 
"Audio Output" and the other pair "R.F. Coupling. 11 The jack on the 
panel is marked "Frequency Meter Audio Output." 

141. Par. 3- 18. The Model XTBU equipment is so designed that 
when shifting from one frequency to a:rry other frequency, or from one 
type of emission to another, it is possible to do so without readjusting 
the filament, plate or bias controls. 

142. Par. 3-19. A three position switch is incorporated in the 
equipment to facilitate tuning and frequency shifting operations. This 
switch operates in the field circuit of the main plate generator. The 
vol tag es available with the switch in its various positions are listed 
in Table 45 appended hereto. 

143. Par. J-20. A test key arranged for key open, momentary key 
closed and key locked has been provided. The key provided is of the 
Gamewell type and is a single pole double throw. From the correspondence 
submitted with reference (a) , it is noted that the Bureau desires the 
test key to be of the double pole double throw type in order to provide 
an additional set of contacts and in the interests of standardization. 
The contractor states that the double pole type of test key will be pro­
vided in production equipments. The test key as provided is mounted for 
vertical operation and provides key locked control in the "up" position, 
key open in the center position and momentary contact in the "down" 
position. The key is of rugged and substantial construction and operated 
in a satisfactory manner during the course of the tests. 

144. Par. J-21. The design of the circuits is such that all os­
cillations cease when the transmitter key is open. Listening tests on 
receivers located adjacent to the transmitter indicated no undue inter­
ference from the motor generator or other parts of the equipment. The 
opening and closing of switches causes the usual momentary clicking 
interference. 

145. Par. 3-22. No rotating equipment, other than the motor 
generator, is used in the Model XTBU equipment. 

146. Par. J-23. By means of the main plate generator field 
rheostat, it is possible to vary the power output of the transmitter 
from the maximum value to a minimum value of less than 25%. This vari­
ation in power output is illustrated in Table 15 attached hereto. It 
is possible to adjust the power output while the set is transmitting. 
In order to obtain finer adjustment of plate voltage~ particularly at 
the higher end of the range, it is recommended that a modified plate 
rheostat be considered, as discussed in paragraph 38 above. 

147. Par. 3-24. Indicator lamps have been provided on the panel 
of the transmitter to indicate the following functions: 

(1) When bias voltage is supplied to the transmitter. 

(2) When plate voltage is supplied to the transmitter. 
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(3) \Vhen the starting contactor is energized. 

148. Par. J-25. lieters have been provided to indicate essential 
functions. A list of meters will be found in Table .1. 10 volt and 
11 volt filament potentials are used in the Model XTBU transmitter. The 
circuit arrangement is such that the filament voltmeter must be adjusted 
to read 11 volts in order to obtain proper filament potentials. It is 
recommended that provision be ma.de to indicate the proper setting of the 
filament voltmeter, since past experience indicates that there is 
danger of operating the filaments at improper potentials i f no definite 
instructions appear on the panel of the transmitter. It is suggested, 
therefore, that the proper setting (ll volts) be definitezy marked on 
the filament voltmeter by means of a red line, or that a small nameplate 
be placed adjacent to the filament voltmeter bearing the legend "Adjust 
filament voltmeter toll volts . " 

149. Par. 3- 26. A tube life meter has been provided to register 
the tube life of the power amplifier tube. This meter registers up to 
10,000 hours by tenths and is of the sel f starting type rated at 
120 volts. 6o cycles . 

150. Par. 3- 'Zl. The dimensions of the transmitter unit are listed 
in Table 5. The dimensions conform to the requirements of this paragraph, 
as amended by paragraph ll- 3- 10. Contract Note, page 4, indicates the 
desire that every effort be made to maintai n the width of the transmitter 
within the 32- inch limitation. It will be noted, however, that the 
Model XTBU transmitter as submitted is 34 inches in vridth. The transmit­
ter unit consists of a single section with a removable unit containing 
the M.0. and I.P.A. circuits . 

151. Par. 3- 28. The dimensions and assembly of the equipment are 
such that it con.plies with the specif'ication requirements and will pass 
through hatches of the size specified in paragraph 2-33 of the specifica­
tions. 

152. Par. J - 29. The transmitter unit includes, integral with its 
assembly, all vacuum tubes, radio frequency circuits , meters, filament 
transformers, relays and filters for the motor generator equipment. 
These filters are in the form of by- pass capacitors located in the trans­
mitter unit. 

153. Par. 3-Jo. In general, the shielding and wiring of the 
transmitter a.rein accordance with the intent of the governing specifica­
tions . Certain details require further consideration as discussed below. 

(a) The transmitter is shielded on all six sides and the various 
circuits within the transmitter are shielded from each other. The 
shields are secured to the transmitter frame by means of non-removable 
knurled head studs. 

(b) Lead sheathed wires are used for non- radio frequency circuits 
except in such instances where a higher degr~e of flexibility is required. 
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The lead sheaths are protected by means of felt buffers at locations 
where injury might result were no additional protection provided. The 
lead sheaths are spotted together and grounded. 

(c) A number of items of wiring are not up to the usual pro-
duction standard of the contractor, particularly in appearance, but 
it is realized that a condition of this nature is likely to occur in 
connection with preliminary models. The contractor states, in para­
graph 65 of his letter of November 20, 1939, that production wiring 
will be better than exhibited in the Model XTBU since wiring will be 
bench formed. 

(d) The matter of flexible leads or cables in the Model XTBU 
requires f\lrther consideration. In general, the practice is to employ 
so-called Packard cable for this purpose. The experience of Naval radio 
personnel indicates that cable of this nature suffers through aging, 
particularly when tho cable is subjected to high temperatures . The 
cable may deteriorate to such an extent that both the fabric covering 
and the rubber insulation disappear . • In the case of the Model XTBU 
equipment, duo to the removable unit construction, the use of tapped 
resistors and the employment of 803 tubes , a far greater number of 
flexible cables are required and hence a larger amount of Packard 
cable has been used than was generally the case in previous equipment. 
During the course of the tests conducted at the Naval Research Laboratory, 
it was noted that the lugs have a tendency to work loose from the cabl e 
thus placing the entire stress on the wire itself where it is soldered 
to the lug . In the presence of heat the cables become hard, discolored 
and brittle. This is particularly true of the cables used to make con­
nections to the plates of the 38803 vacuum tubes . 

(e) In paragraph 50 of the contractor's letter of November 20, 
1939, the Inspector of Naval Material recommends the use of slow burning 
vlire . The contractor recommends the use of #16 26/30 Rockbestos Radio 
Hookup Wire which has pliofilm and filled asbestos insulation covered 
by a glass yarn braid. On page 8 of reference (a), the Bureau of Engi­
neering indicates that vrhile the proposed use of Rockbestos wire may be 
satisfactory, reports received from certain sources indicate that under 
conditions of high humidity the insulation may not prove to be entirely 
suitable. There is another type of cable which has been supplied for 
use under conditions of this charaetor. This cable consists of a 
stranded wire conductor insulated vtith numer ous layers of varnished 
cambric and covered vn.th a black woven sleeving or fabric . · This fabric 
covering is not varnished as is the case with Packard cable. The cable 
is sufficiently flexible and uppcars to be satisfactory in all other 
respects. No information is availDbl e , however, as to the ability of 
the cable to withstand aging. The foregoing summary indicates that the 
solution of this problem may best be arrived at by a joint conference 
of all interested activities at which time all available information 
should be submitted and weighed. 

154. Par. 3-31. All electrical indicating instruments and cx­
tern2l multipliers, except r - f instruments, are protected by by-pass 
condensers . The meters themselves nre by- passed by capacitors of 
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0.006 microfarad rated at 1 , 000 volts . The main pl ate multiplier is 
by- passed by a 0 . 005 microfarad 3000 volt condenser and the u.o. 
voltmeter multiplier by a.OJ microfarad 2500 volt unit . 

155. Par. 3-32. Vacuum tubes are lighted from the main alter­
nating current supply through the medium of the distribution transformer, 
T-104, and filament transformers, T-102 and T- 103 . The secondaries 
of the filament transformers are tapped at their mid-points. The primary 
windings of the filament transformers are provided with taps connected 
to terminals having adjustable links to permit operation from three dif­
ferent voltage supplies. As connected i n the transmitter, these trans­
formers were operating at approximately 100 volts primary. The primary 
of transformer T- 104 is designed for 220/440 volt operation and the 
secondary for 110/220 volts. None of the transformer nameplates can be 
seen without removing the transformers from the transmitter. All termi­
nals on all transf armors are marked by designating numerals and in the 
case of the filament transforr.iers , tho secondaries are marked with · 
voltage and current characteristics- The numbered markings, however , 
arc not sufficient to indicate in whnt l'ilB.Illler the various primary arrl 
secondary links should be shifted to obtain different voltages, nor is 
information given to indicate the values of these voltages. It is 
recommended that the transf orr.i.er terminal panels be marked in a r:ianner 
complete enough to give this inf omation. 

156. Par. 3-33. The transform.ors functioned satisfactorily during 
the cot1plcte tests without any signs of undue heating. The transfomers 
are air cooled and arc of a. conpact design. Suitable terminals mounted 
on terminal panels arc provided, but as pointed out in paragraph 155 
above, additional marld.ngs are required to assist in naking the proper 
connections for the various vol to.gcs available. 

157. Par. 3-34. Table 46 illustrctes the degree of regulation 
existing in the transforners supplied under a variety of conditions and 
also contains pertinent data relative to other characteristics of the 
transformers. It will be observed that the regulation is less than 1% 
when the transmitter is keyed arrl that a sufficient range of adjustment 
is available to maintain the various tubes within their specified work­
ing tolerances. 

158. Par. 3-35. The transmitter unit is so constructed that: 

(1) It can be installed with its back flush against a bulkhead. 
All parts are accessible from the sides or front when the equipnent is 
so installed, with the exception of Reactor Ir-ill , as discussed in 
greater detail under paragraph 77 (d) above. 

(2) The transmitter founcw.tion or pedestal consists of two 
4- inch channels located at the front and rear edges of the unit. This 
leaves the sides of the base open so that connecting cables may be 
brought in from either or both sides. Six bolt holes are provided 
for securing the transmitter to tho deck. These holes are 9/16- inch 
in diameter and three are located in the front channel and three in 
the rear channel. The foundation fittings proved to be of ample strength 
during the inclination tests to which the equipment tta.s subjected. 
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(3) All cable connections can be effected at terminal boards 
located at the bottom front of the transmitter. Access to these termi­
nal boards is provided through the interlocked bottom door of the 
transmitter. The lower edgesof the panAls are 4 inches above the deck 
while the lower edges of the terminal boards are 4-1/8 inches from the 
deck. The arrangement is such that all cables may enter the transmitter 
on the same deck level. Suitable lugs were provided for connection of 
external wiring5 The terminal strips are so disposed and wired that the 
most accessible terminals are retained for the external wires . 

(4} The renewal of vacuum tubes and adjustment of relays and 
other auxiliaries may be accomplished through access doors in the front 
panel. Additionally, an even greater degree of accessibility is pro­
vided by the removal of the Master Oscillator Intermediate Amplifier 
Unit. 

( 5) The keying relay is mounted just inside tho top access door 
and may easily be removed for ser vicing or replacement. Operation of 
contacts may be observed through perforations in access door. 

(6) The antenna connection is made through a 4 inch diameter 
hole in the top panel. The panel is reinforced around the edge of the 
hole by a 5/8-inch nde 5/32- inch thick ring of metal welded to the 
shield. The edges of the hole are not rounded. Due to the high antenna 
potentials which are likely to exist under service conditions, efforts 
should be made to remove sharp points at this l ocation. Connection to 
the antenna terminal in the interior of the set is provided in the form 
of a terminal on a corona shiel d capped isolantite insulator 1- 3/4-inches 
in diameter by J inches in length. A special rounded nut is used on 
this terminal to prevent corona or' arcing. The nut is provided with 
two flat sides. To tighten this nut a 578 inch 1'1'ench is necessary. 
However, the ordinary wrench of this size cannot be used in the space 
available when the top shield of the transmitter is in place. A sub­
stantially constructed safety gap is provided between the antenna 
terminal and ground to prevent excess voltages causing damage to the 
equipment. This feature should prove of distinct value under condi­
·tions of service use. To further improve the antenna connection facili­
ties, it is suggested that the Bureau consi der the advisability of pro­
viding an antenna connection of the typo ~scussed in paragraph 8?(f) 
and illustrated in Plate 28 of Naval Research Laboratory Report 
No. R-1553 of 14 August 1939. 

159. Par. 3- 36. The side, rear, and top shields of the transmit­
ter unit, as well as the tube access doors, are perforated with holes 
J/8-inch in diameter and with approximately 440 holes per square foot. 
Side and rear shields are held in pl ace with knurled head thumb screws . 
The heads of the screws which are 5/8-inch in diameter are slotted to 
permit the use of a screw driver if desirable. It is difficult to remove 
the panel shields under certain circumstances and it is recommended that 
each shield be provided with two small handles or knobs located near the 
top of the shield. Knobs of this nature will permit removal of shieJds 
without difficulty. The top shield is secured in place by means of 
round head machine screws . The shields are divided in such a manner 
that no shield exceeds 38 inches in length. 
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160. Par. 3-37. No access doors are employed on the sides of 
the transmitter, all access doors being in the front panel. 

161. Par. 3-38. Three access doors are provided in the front 
panel. These doors are equipped with continuous brass hinges and are 
ecpipped with suitable stops to protect the hinges against excessive 
strain and to hold the doors in the open position. The two upper doors 
are perforated to permit observation of the vacuum tubes and keying 
relay. All doors are of the overlapping type, provided with interlocks 
and are of sufficient size to permit easy access and replacement of 
vacuum tubes. The dimensions of the door openings are as follows: 

P.A. Tube Access: 10-5/811 high by 8-1/211 wide. 
M.O., A.O., and IPA Access: 16-1/811 high x 5-5/811 wide. 
Terminal Board and Rel~ Access: 7-5/811 high x 29-5/811 wide. 

162. Par. 3- 39. Insula·lied hand rails of sturdy construction are 
provided at each side of the front pnncl. Relevant dimensions are as 
follows: 

Diameter of rails: l - 1/811 

Length of rails: 2411 

Top of rail to deck: 4 1 , 9- 1/411 

163. Par. 3- 40. A blocking condenser, C- 147, is provided between 
tho P.A. plate and antenna tuning circuits to prevent high potential 
D. C. £ram reaching the antenna. This c.1pacitor is rated at 0. 005 micro­
farad, 5000 volts, ll amperes at 1,000 kilocycles . During the course 
of the tests, this capacitor fclilcd as described in paragraphs 34(a) 
and 40 above. A temporary replacement capacitor was provided by the 
contractor in order that tests could be continued. In order to determine 
whether this capacitor was being overloaded, the current through this 
circuit was measured. The maximum currents noted are listed below: 

1500 kilocycles - 2. 6 amperes 
300 kilocycles - 2.0 amperes 

Hence it appears that the capacitor was not being subjected to overloads 
and it must be concluded that the capacitor was originally defective. 

164. Section V, Transmitter Control. The requirements of this 
section of the specifications have been modified in accordance with 
contractor's Descriptive Specifications R- 1063 and associated corre­
spondence originating in the Bureau of Engineering and the Office of 
Inspector of Naval Material, Baltimore , Md~ In general, the 4- wire 
control circuits have been eliJilinated in favor of an arrangement which 
permits the use of either 6-wire or 4- v.rire controls . In the following 
paragraphs such items of the original specifications as still apply 
will first .be discussed, after which the modified circuits will be 
considered. 

165. Par. 5-6. The keying relay is an integral part of the 
transmitter unit und provision is made on the terminal boards of the 
transmitter for connection of all monitor ~nd remote control lines . 
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This relay controls the emission of the transmitter for telegraphic 
signalling. The relay furnished is equipped with additional contacts 
which are not used and no connections are made to these contacts. 

166. Par. 5-7. The keying control circuit is so arranged that 
the keying relay cannot be energized before the motor generator has at­
tained normal operating speed. 

167. Par. 5-8. The keying relay operates satisfactorily at speeds 
up to 100 words per minute. The coil circuit of the key relay is 
energized from the 2JO volt bias generator through the mediwn of a 
potentiometer connected across the output of the bias generator and 
a 250 ohm series resistor R-107. The actual potential applied to the 
relay coil and the current through the coil are as follows: 

Key relay potential 
Key relay current 

92 volts 
120 milliamperes 

The control key breaks only the current flowing through the relay coil., 
or 120 milliamperes. 

168. Par. 5-24. The following relays arc used in the Yodel XTBU 
transmitter: 

Part No. 

K-101 
K-104 
K-105 
K-106 

K-103 
K-102 

D-C Operated Rela:zy 

Function 

Keying 
MO and AO OV~rload 
PA Overload 
IA Overload 

A-C Operated Relays 

Field Contactor 
Master Start 

Relay Coil Voltage 

92 volts (120 milli­
amperes) 

110 volts (340 ma) 
45 volts (9J ma) 

The a-c operated relays obtain operating voltage from the Distribution 
Transformer T-104., which is described in detail in paragraph U5 above. 
The voltage rating of the master start relay coil is not marked. Due 
to the special voltage requirements, it is recommended that this informa­
tion ap!X)n.r on tho nameplate to prevent accidental use at 110 volts. 

169. Pnr. 5-25. The relays and contactors incorporated in the 
Model XTBO equipment operate in a quiet and efficient manner without 
undue noise or hum. 

170. In the follovdng paragraphs, reference is made to the 
diagrams and memorandum covering 4-wire and 6-vrire control circuits 
referred to in paragraph 4 of ref~rence (a). The numerals listed 
correspond to the paragraph numbers appearing in the nbove mentioned 
memorandum. 
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171. Requirements for Transmitter Control Circuits - AC and 
DC Supply: General. The Model XTBU equipment is designed for use 
with either 4-wire or 6-wire control circuits . The equipment is pro­
vided with the necessary switches and facilities to provide this type 
of operation. 

(1) A 11Local- Remote" switch is provided on the front panel for 
use with either 4 or 6-wi.re control. When on "local11 ,this switch 
renders the remote control units inoperative. When on "remote", control 
is available at the remote unit and at the panel af the transmitter, 
although with 4-wire control the start-stop switch on the transmitter 
panel lIDlSt also be in the "start" position for control at the remote 
station. 

(2) An emergency toggle switch is provided Trhich, ,1hen thrown 
to the 11Stop11 position, removes all power to the equipment ,n.th the 
exception of the 440 volt lines to Transformer T-104 and the ·110 volt 
control voltage obtained from this transformer. In addition, if tb:l 
MO standby s,ri. tch is in the "on" position, the JJO filament remains 
lighted irrespective of the position of the emergency switch. The 
motor generator cannot be restarted ,nth the emergency switch in the 
"Stop" position. 

(3) Terminals have been provided on the transmitter terminal 
panel for connecting either 4 or 6--\tire remote control units . Links 
are also provided on this panel for use in changing from 6 to 4-.tlre 
systems. Numbering of the terminals corresponds to that designated 
in the governing specifications • 

(4) Interchangeable start- stop switches are provided to enable 
the circuits to be changed from 4-wirc to 6-vrire control. No change 
in the switch plate is necessary and the modification can readily be 
made when necessary. The 4-wire start-stop switch, however, is of ruch 
a design that it is necessary to depress the buttons almost beneath the 
level of the panel. This is an annoying condition which interferes with 
clean- cut and concise operation. It is recommended, therefore, that 
a more suitabl e start-stop switch be provided. 

(5) The transmitting equiµnent under test is designed for 
operation from a primary source of 440 volts, 3 phase, 60 cycles. 
Hence keying potential is derived from the bias- exciter generator, 
which has a nominal output of 230 volts. This voltage is reduced to 
the required value by means of a potentiometer. 

(6) Motor starting relay K- 301, master start relay K- 102 and 
field contactor K-103, operate fron the 115 volt a . c . supplied by the 
secondary of transformer T-104. Indicator lamps are of the 18 volt 
type ,ti.th series resistors for operation on 115 volts a . c. except for 
the bias indicator which is supplied from a suitable tap on the potenti­
ometer across the bias generator output. Remote control units are pro­
vided with ll5 volt a . c. indicator lamp supply. 
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(7) Keying potential is not available until the motor generator 
equipment has been started and reaches full operating speed. 

172. Requirements for 6-wire remote control circuits -
A.c. and D.c. Equipment. 

(1) The equipment may be started or stopped locally by means 
of a two button momentary contact, normally open, switch. This feature 
is operative when 11local-remote11 switch is in either the 11local11 or 
11remote11 position. The equipment may also be keyed locally. 

(2) The equipment may be started, stopped, and keyed from any 
connected reIOOte unit after the 11 local-remote11 switch is placed in the 
11remote11 position. 

(3) The local indicator lamp is connected, through a series 
resistor, in parallel with the master start relay and current limiting 
reactor Ir-ill. 

(4) The remote indicator lamp is connected in parallel with 
the local indicator lamp when 11local-remote11 switch is in "remote" 
position. In order to complete this parallel circuit, however, it is 
necessary for tho emergency switch ·s-102, ·interlock switches S-104, 
S-105 and S-lo6, and contacts of K-ios, K-104 and K-102 to be closed. 

173. It is possible to ·obtain the required operation with more 
than one remote station; i.e., two or more remote stations in parallel. 
Under these conditions all remote indicators would be illuminated 
regardless of the position from wQ:i.ch the equipment was started. 

174. Requirements for 4-wire remote control circuits -
A.C. and D.C. equipments. 

(l) The equipment may be started or stopped locally by means 
of a double push button sm.tch when the 11 local-,remote" switch is on 
11local." The equipment may be stopped locally when the "local-remote" 
switch is in the "remote" position or started and keyed locally if the 
remote starting switch is in the "on" position and the local-remote 
switch is in the 11remote 11 position. 

(2) The equipment may be started, stopped and keyed from a 
remote unit after the local start swi.tch is placed in the "on" position 
and the 11local-remote11 switch is placed in the 11remote11 position. 

(3) The local indicator lamp is connected, through a series 
resistor, in parallel with the master start relay and current limiting 
reactor L.-113. 

(4) The remote indicator lamp is connected in parallel vii. th the 
local indicator lamp and its series resistor when the 11local-remote11 

switch is placed in the "rcmote11 position. The circuit is completed 
through switches S-102, &-104. S-105, S-106, and contacts of K-102, 
K-104., and K-105. 
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175. Comments on 4-v,ire and 6-vrire control circuits . Below are 
listed certain conditions under which an operator at a remote station 
would believe that the transmitter was capable of delivering keyed 
power. judging by the remote indicator light, but would find that the 
transmitter was actually inoperative. 

(1) 
(2) 

(3) 
(4) 

(5) 

(6) 

If motor thermal overload is open. 
If bias generator fuse, F-212 or either of the 

high voltage fuses F-211 and F-221, were open'" 
If antenna tap switch 11 J 11 is open. 
If 11Adjust-Tune-Operate11 switch is in incorrect 

position for operation. 
If "local-remote" svlitch is not turned fully to 

the remote position. 
If Intermediate Amplifier overload relay is open. 

(This relay opens field contactorJ 

(Note: Condition (5) above should be corrected by substitution of a 
more satisfactory switch vii th positive positioning and no open or 
center position. ) 

1 ?6. Additional comments on 6-vrire control circuit. 

(1) Interruption of the supply line voltage to the 
equipment, or interruption of the interlock circuits 
due to opening of a door or operation of overload 
rela;ys K- 104 or K-105, will shut down equipment 
and extinguish local and remote indicator lights. 
Closing of the circuit v,ill not restart the equip­
ment. Starting must be accomplished by depressing 
the start button of the 11start-stop11 switch, 

' 
(2) No grounds are present on the A-C control circuit. 

177. Additional comments on 4- '.ti.re control circuit. 

(1) Interruption of the supply line voltage or of the 
interlock circuits will shut dmm equipment and 
extinguish local and remote indicator lights. 
Reclosing of these circuits starts equipment 
immediately. 

(2) The a-c control circuit is grounded. 

178. Concise and satisfactory instructions were submitted for 
changing from 4-Tlire to 6-wire, or vice versa, control. Three links 
are involved in making the changes, t,.70 of which are located on the · 
ma.in terminal panel of the transmitter and the other on a small sub­
terminal panel located near the start-stop Si'litch. 
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179. ·Par. 6-1. The following paragraphs of this report comment 
in detail upon the operation and performance of the poner equipment sup­
plied with the Model XTBU equipment. 

180. Par. 6- 2 . The power equipment supplied is designed for 
operation from 440 volts. 60 cycle., 3 phase power. The motor is capable 
of operation from either 22J or 440 volts. · The magnetic controlled 
furnished was designed for 440 volt operation and all tests were con­
ducted at this potential. 

181. Par. 6-3. The equipment., including motor generator and 
starter., was subjected to.!. 10% variations in line voltage and the power 
equipment functioned satisfactorily. No means were available for 
changing the freqµency of the supply voltage. 

182. Par. 6-4. The power equipment was subjected to numerous 
full power key locked tests for varying periods of time ranging up to 
8 hours., During these tests the ambient temperature was varied between 
the limits of zero and 50° C and the relative hurnidity vras varied from 
a lovr value to 95% at 40° c. No overheating., breakdowns or unsatis­
factory performance were noted during the course of these tests . 

183. Par . 6- 5. The total power required for operation of the 
Model XTBU equipment and the power required for various conditions of 
operation are listed in Table 47 attached hereto. This table also 
indicates the pouer required for +10% of normal line voltage . In no 
case is the specification requirement of 8500 watts exceeded. In general, 
full power cw operation is obtained uith an input of approximately 
4500 watts. 

184. Par . 6-6. Power for the filament lighting transformers is 
obtained from the 440 volt 60 cycl e line through the medium of a step­
down distribution transformer which permits the filament transformers 
to operate at primary voltages of ll0/220 volts . 

185. Par. 6- 7 . The power required for the vacuum tube plate, 
screen grid and control grid bias circuits is obtained from motor 
driven generators. 

186. Par. 6-8. D-C power required for the excitation of the 
motor generators involved and for auxiliary use is obtained from the 
bias generator which has a nominal rating of 230 volts. The nameplate 
attached to the bias generator indicates that the rating of this 
generator is 900 milliamperes at 230 volts. Actual measurements of the 
load on this generator, exclusive of that required for self- excitation, 
is as follows: 

Main generator excitation: 
MO Plate excitation: 
Potentiometer, indicators , 
key relay,etc., in trans­
mitter unit: 

Total: 
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No signs of overheating or other trouble were noted f r om this apparent 
overload and the generator functioned sati sfactorily during the course 
of the tests. Assurance should be o btaineda however, that the contractor 
considers this type of operation satisfactory for service use over ex­
tended periods of time. 

187. Par. 6-9. The power equipment as supplied consists of a 
6 h. p. 220/440 volt, 3 phase, 60 cycle motor driving a single small 
comnrutator main plate generator rated at 2300 volts and a double commu­
tator auxiliary generator which furnishes power at 230 and 1000 vol ts . The 
three units are assembled on a common bed plate . 

188. Par. 6-101 The motor generator furnished is of 3-unit, 
6- bearing construction. Since only an a.c. motor was submitted, it was 
impossible to determine whether a d. c . motor could be substituted for 
the a . c . motor without requiring movement of the generators or machining 
of the bed plate . 

189. Par. 6-11. The length of the l argest armature assembly 
furnished with the equipment is 28 inches which is v1ell vri thin the 
specification limit of 36 inches. 

190. Par. 6-14,. The design of the power equipment is such that 
two generators are not connected in ser ies in order to obtain the neces­
sary potentials• 

191. Par. 6-15. The couplings furnished are of the 6-bolt type 
with leather middle section. The overhang on the coupling flanges is 
not deep enough to adequately shield the bolts . The bolt ends extend 
beyond the flange overhang limits a~d present a potential source of 
danger since it would be possible for clothing, lines, and so forth to 
catch on these bolts . Couplings providing a greater degree of protec­
tion should be employed or substantial guards, proof against vibration 
and deformation should be fitted over the couplings . 

192. Par. 6-16. The motor and generators are mounted on a common 
bed plate. The bed plate is a casting of substantial design and con­
struction. The bed plate is provided with base slots to permit lifting 
the entire assembly. Lifting eyes are provided for lifting the individual 

···units. Any individual unit may be removed without disturbing the position 
of the other units and without removing the bed plate from its normal 
position. The units are secured to the bed plate by means of J/811/16 
cap screws, four to a unit, and 5/1611 taper pins vrith 1/411 square heads. 
These dowels, two per unit, are located on diagonal corners . It is 
noted that shims are used under the base of the low vol tage generator 
and under the driving motor in order to obtain proper alignment . If 
possible to do so, it is recommended that manufacturi ng tolerance be 
made such that shims are not required. in order to prevent loss or trans­
portation of shims during servicing operations. 

193. Par. 6-17. All motor and generator frames are grounded to 
tn.e main bed plate, which in turn may be secured to the station ground 
uJ)t')ll installation. All metal cover plates on terminal boxes are of 
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heavy cast construction and are provided with rubber gaskets to prevent 
entrance of water. The terminal boxes are of strong construction and 
will withstand a ,veight of 250 pounds without bending or deformation. 

194. Par-., 6-18. Each individual unit of the motor generator 
assembly is fitted with an eyebolt of sufficient strength to permit 
hoisting the individual unit, vrhile the bedplate is equipped with lift­
ing slots for hoisting the entire assembly. Warning plates are affixed 
adjacent to the eyebolts directing that the eyebolt be used for lifting 
the individual unit and not the entire assembly. For details of this 
nameplate refer to Table 4. 

195. Par. 6-19. The dimensions of the motor generator equipment 
comply with the requirements of the governing specifications, as listed 
in Table 5. 

196. Par. 6-20. The motor generator is fitted with ball bearings., 
but the type of bearings could not be ascertained ,vithout complete dis­
assembly. 

197. Par. 6-21. Suitable nameplates specifying the grade of 
lubricant to be employed have been provided on each unit. Size and 
wording of nameplates arc listed in Table 4. 

198. Par. 6-22. Tho outboard end of the low voltage generator 
shaft is not marked in accordance with this requirement of the governing 
specifications. The outboard end of the high voltage generator shaft 
is hollow for a distance of 16 inches. The inside diameter of the shaft 
is ?/811 and tho outside diameter is l-J/1611 at point of support at out­
board ball bearing. Since this is a type of construction not previously 
encountered., the contractor should be requested to state the advantages 
of this design and give assurance that the shaft is of adequate strength 
to insure uninterrupted operation under service conditions. No diffi­
culties dcvelopad on this score during the course of the tests. 

199. Par. 6-23. The output terminals of the generators arc pro­
vided with protective fuses. The fuse::J are housed in the genera.tor 
terminal boxes. The interior dimensions of the terminal boxes are: 

Width: 
Height: 
Depth: 

B-J/211 
5-13/1611 

4-J/411 

These dimensions provide ample clearance around the fuses~ The sides of 
the terminal boxes opposite the fuse ends are lined with insulating 
fiber to prevent expelled gases from causing short circuits. The fuses 
in the 1000 volt and 2300 volt circuits are mounted on corrugated 

' isolantite insulators which in turn are secured to a bakelite base panel. 
The following fuses are provided. 

MO Generator, F-2ll, IN Ll.ttelfuse, 5000 V, J/2 ampere., No. 3024 
PA Generator, F-221, HV Ll.ttelfuse, 5000 V, 2 amperes, No. 3026. 
Bias Generator, F-212, Renewable Cartridge, 250 volts, 3 amperes. 
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The fuse holders are marked with the part number but are not marked with 
respect to voltage an::i current ratings. To conform with the requirements 
of paragraph 2-10-1 of the governing specifications, voltage and current 
ratings should be marked. The high voltage Littelfuses may be renewed 
if proper facilities in the form of a threading needle and proper fuse 
wire are available. The fuse clips holding the bias generator fuse are 
not properly spaced and it is difficult to insert the fuse. Precautions 
should be taken to insure that proper spacings are provided. 

200. Par. 6-24. In accordance with past procedure, the generators 
were not deliberately subjected to short circuit tests . 

201. Par . 6-30. The direct current generators supplied have been 
designed in accordance with the requirements set forth in this paragraph 
of the specifications as far as could be determined without disassembly 
or detailed tests of component parts. 

202. Par. 6-31. The voltage regulation of the various generators 
supplied is illustrated in Table 48. In all cases the regulation is well 
within the 5% specified. The percentage of rippl e present in the output 
of the various generators, both no load and full load condition, is listed 
in Table 49. In no instance was the specification value of 0.25% exceeded. 

203. Par. 6-33 . The alternating current motor supplied with this 
equipment has been designed in accordance with the requirements of this 
paragraph of the governing specifications as far as could be determined 
without disassembly or detailed tests of the component parts . The motor 
performed satisfactorily during the course of the tests conducted, 

204. Par. 6-34. The magnetic controller provided is in accordance 
with the requirements of this paragraph of the specifications and is pro­
vided with thermal overload protection of low voltage release type. 

(a) In order to check the operation of the protective device one 
phase of the supply line ,vas opened. Thermal overload relay K-302 opened 
in 11 seconds m.th the relay setting adjusted to 100%, if the motor gener­
ator set was initially stationary. When the motor generator was running 
under no load, opening the phase had no effect upon motor speed or thermal 
overload device. Opening one phase with the generator carrying full key 
locked transmitter load caused no perceptible change in motor speed. The 
thermal overload arm moved slowly for about 10 minutes, at which time it 
apparently reached equilibrium temperature. It did not open after 16 min­
utes of this type of operation. The temperature of the motor casing did 
not indicate severe overheating of the motor. although warmer than normal. 
However, it must be assumed that under continued operation, the motor 
would overheat. 

(b) The control circuit of the starter is protected by fuses F-101 
and F-102 in the transmitter unit . 
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(c) As required by separate co~respondence listed in paragraph 3 
of refer ence (a), the magnetic controller is equipped with a J - pole 
disconnect switch. This switch is of substanti al construction and is 
capable of opening the circuit under full l oad., It is impossibl e to 
open the door without first opening the switch. However, it is possible 
to close the svri. tch vl'i. th the door open. Switches have been submitted 
which cannot be closed while the door is open and it is recommended that 
the Bureau consider the advisability of providing this feature in con­
nection vl'i.th the Model XTBU equipment. 

(d) The starter box is constructed of J/3211 sheet steel, while 
the cover is fabricated from 1/1611 sheet . ?Jeans for fastening to the 
buJJchead is obtained by extending the back of the box at top and bottom 
1-1/411 • These extensions are each provided with two bolt holes for J/811 

bolts. The starter is finished vl'i.th light gray enamel, which does not 
correspond to the standard finish for Naval Radio Rotating Parrnr Equipment, 
Controllers and Accessories as authori zed by the Bureau of Engineering. 

(e) The dimensions of the starter are within the specification 
limitations, as illustrated in Table 5. 

(f) Page 2 of Bureau of Engineering letter C-N0s- 6659J(5- 20- R6) 
of 23 liay 1939 to Resident Inspector of Naval Material, Westinghouse 
Electric and Manufacturing Company, Baltimore, Md. , requests that a 
suitable warning plate to indicate the presence of 440 volts be located 
on the door of the starter. No warning plate was provided with the 
preliminary model. In this co1mection the attention of the Bureau is 
invited to a design of starter wherein precautions are taken to completely 
shield or cover all parts carrying 440 volt potentials when the door of 
the starter is open. An insulating cover is placed over the terminals 
to which the 440 volt line is connected and the live parts of the switch, 
(jaws) are protected by insulating baffles . In this design accidental 
contact with 440 volts is practically impossible~ unless a deliberate 
effort is made to circumvent the precautionar-,1 measures supplied. 

205. Par. 6-J5. The high voltage filter capacitors for the motor 
generators are located ,rithin the transmitter u.ru.t. 

206. Par. 6-J6. The door of the starter cabinet is provided 
with removable hinge pins which are secured to the starter box by 
means of short lengths of chain. 

207 . General Co.lDLlents on Generator Equipment. The general assembly 
is of substantial construction and presents a neat appearance. The motor 
generator is finished with a light gray enamel which is not in accordance 
with the standard finish for rotating power equipment specified by the 
Bureau of Engineering. 

(a) No difficulties were encountered in connection with the 
power equipment during the course of the tests. 
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(b) The Z30/1000 volt generator is of 2-pole. compound wound. 
double commutator construction. equipped v:ith salient field poles . 
Two brush studs are provided on each end mounted on ceramic insulation. 
Adjustment of brushes for proper commutation is obtained by rotating 
entire end bell. The comnru.tator of the 230 volt generator is 3/4 11 

wide of 100 bars and is undercut. The brushes (Morganite) are 3/811 

thick. 1/211 wide and 7/811 long. The commutator of the 1000 volt generator 
is of similar construction and uses identical brushes . 

(c) The 2300 volt generator is of single commutator construction, 
2-pole vrith interpoles, compound wound provided with salient field poles. 
The commutator of 154 bars is 13/1611 wide and undercut. Brushes (Morgan­
ite) are 3/811 thick, 1/211 wide and 7/811 long, 2 brush studs . 1 brush 
per stud trailing. 

(d) Each generator is provided with two 3 11 x 3-1/211 inspection 
openings. These openings are closed by means of 1/1611 thick flat. 
rubber gasketed covers held in place by four 10/32 machine screws. No 
retaining chains are provided on the covers or securing screws. Venti­
lation is provided by fan and ducts . The covers over the high voltage 
commutators bear warning nameplates . as listed in Table 4. 

(e) All units are of cast construction. Bearings are provided 
with screw type grease cups . The bearings are mounted from the inside 
of the end bells on all units . It is necessary that these end bells be 
removed if access to bearings is desired. 

208. Section IX, Draltings and Instruction Books . The preliminary 
instruction book furnished vrith the iJodel XTBU was complete enough to 
permit placing the equipment in operation. During the course of the 
tests the following items were noted: 

(a) Current limiting reactor in series with master start relay 
is JJa.rked L-104 in schematic diagram and L-113 in transmitter unit. 

(b) Audio transformer is marked T-ll5 in schematic diagram and 
T-101 in transmitter. 

(c) Due to the close spacing of the lines in schematic drawing 
a connection appears to exist between Capacitor C-146 and Resistor 
R-129 (filament standby-circuit) . Since no connection exists at this 
point precautions should be taken to correct drawing. 

(d) Fuse F-212 (230 volts generator) is shorm in the negative 
lead in schematic diagram; it actually is in plus lead. 

( e) Filament transformers T-102 and T-103 are represented with 
numbered terminals on primaries and lettered secondaries. Since the 
transformers actually have numbers on all terminals, it is recommended 
that the diagram be changed to correspond. Letters may be retained in 
addition to indicate proper tube connections. 

(f) Circuit checking would be facilitatod if the flexible con-
tncts to the MO-IPA removable unit were indicated on the schematic 
diagrnm. They should be lettered to correspond ,nth the lettering on 
the contact strip in the tr~smttcr. QE:CLA SSH=U::D 
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(g) Instruction book, page 14, paragraph 2-11-2. It vrnu.ld be 
advisable to state definitely that the proper rotation of the motor 
generator set is necessary and that this should be checked at this 
point of the installation. 

(h) Instruction book, page 19, paragraph 2-35 and page 23, 
paragraph 3-21. It is stated that IA plate current should not exceed 
130 milliamperes. During the tests, currents up to 145 milliamperes 
were noted. 

209. Since several new items of construction are incorporated in 
the Model XTBU · equipment., mention of such items and complete explanations 
where required, should be contained in the final instruction books. 

(a) Mention of and instructions for the removal of the MO-IPA 
unit and what precautions should be observed in connection with this 
operation. 

(b) Attention directed to the fact that meters and s,vitches 
may be removed from the equipment through the front panel. 

(c) Attention directed to and instructions given in detail 
regarding the use and operation of the calibration fncilities provided. 

(d) Call attention to fact that the locld.ng devices supplied 
should be used regularly after each change in transmitter setting to 
prevent accidental movement of controls. 

210. Pnr. 11-3 (Gonerul). ··13y the terms of the governing contract 
proposition #1 applies, which requires mechanical construction of a type 
to provide greater accessibility of parts . Construction of this type 
is incorporated in the Model XTBU equipment. 

211. Par. 11- 3-1. The design and construction of the equipment 
is such as to facilitate servicing of the transmitter from the front 
of the unit. The various views presented in Plates 16 to 35 inclusive, 
illustrate details of construction and assembly. 

212. Par. 11-3-2. The Vi.aster Oscillator Circuit and the Inter­
mediate Amplifier Circuit are assembled on a separate chassis and 
associated section of the front panel. This combination of the two 
circuits is permitted if the total height of the removable panel does 
not exceed 2411 • In the case of the Model XTBU equipment the dimensions 
of the removable unit are as follows: 

Panel height of unit: 21- 1/8" 
Panel width of unit: 29-5/811 

Depth of unit (oeasured from rear of front panel): 15-3/811 

When the unit is withdrawn from the transmitter frame, but is still 
resting on its slides and locked in,Place so that it cannot be accidental­
ly dislodged, the unit extends 15-3/ 411 from the front panel of the trans­
mitter. The slides on which the unit moves are 20-3/411 long. In order 
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to remove the 'Wlit completely from the transmitter, a clear space of 
25 11 must be available in front of the transmitter. In accordance with 
the requirements of the specification, the panel and assembled chassis 
are secured to the transmitter frame by four slotted hex head screws; 
which are secured to the panel of the removable unit to prevent loss. 
During the course of the tests, screw drivers were frequently employed 
to tighten and loosen these screws .. Th~ securing screws are 3/411 across 
the flats and the slots are thus of such size that it would require a 
screw driver of special proportions to fit the slots. The use of ordi­
narily available screw drivers with small bits gradually mars the head 
of the securing screw, destroying its appearance and causing burrs which 
injure an operator's hand. It is recommended that consideration be given 
to a type of securing screw which could be operated without resorting to 
the use of tools. If the present slotted hexagonal head were replaced 
v.ri.th a bakoli.te lmob of the same type which is used to control the door 
latches improved operating qualities would result., appearance would be 
improved and sufficient pressure could be brought to bear so that no 
danger would exist due to loosening of the unit under vibration. 

2.13. Par. ll-3-3, 4., 5, and 6. The design of the removable unit 
is such that automatic disconnection and reconnection are provided 
through the medium of leaf springs and studs• A total of 18 such con­
tacts are provided., 16 of which are disposed along tho bottom rear-edge 
of the unit and 2 at the right hand side of the unit. Tho latter tno 
contacts are in radio frequency circuits, while the others operate in 
the a.c9 and d.c. supply circuits and the low voltage r-f monitoring 
circuit. A definite degree of wiping action is obtained when making and 
brealdng contact during the process of removal and replacement. No con­
tact trouble ,v-as eJ...rperienced during the course of the tests when the 
ecpipment was subjected to vibration,, inclination, temperature changes, 
and humidity changes. The contacts are mounted on micalex and exhibited 
no tendency to become loose or lose their resiliency~ However., as 
pointed out in paragraph 36(c) above. it is believed that every effort 
should be made to provide a maximum of serviceability and hence it is 
recommended that all contacts be provided nith at least three leaves 
and that backing strips be furnished to afford additional protection. 
The entire unit is flexibly mounted on Lord mounts and a slide and roller 
arrangement is provided which permits the unit to be removed with a max:i.­
nrum of ease., The removable unit., with tubes in place., weighs 105 pounds 
and is easily handled by tvro men. Two insulated handles of the 11T11 type 
are provided for withdrawing the unit and spring operated locking devices 
prevent the unit from accidentally sliding completely off from its sup­
ports. Nameplates are placed adjacent to these spring operated locks 
giving the necessary instructions for complete removal of the unit. 

214, Par. ll-3-7. The removal of the unit from the transmitter 
frame immediately removes all dangerous potentials .by breaking the inter­
lock circuit in series with the master start relay., which causes the 
motor generator to stop. Power cannot be reapplied until this circuit 
is reestablished. 

215. Par. ll-3-8., Access to the Power Amplifier circuits is 
through the P.A. tube access door or from the sides of the transmitter 
after shields are removed. The antenna circuits are accessible only 
from the sides of the transmitter. 
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216. Par. 11- 3- 9. The weight of the transmitter unit is 
630 pounds, while the Vleight of the removable unit is 105 pounds. 

21? . Par. ll- 3- 10. The dimensions of the transmitter unit are 
listed in Table 5 and are in agreement with the specification require­
ments . 

218. The various items referred to in paragraphs 1 to 6 inclusive 
of reference (a) are discussed under appropriate paragraphs in the fore­
going portions of this report. In paragraph 8 of reference (a) , the 
Bureau requested the Naval Research Laboratory to indicate whether the 
data obtained during the course of the Model XTBU tests are in general 
agreement with the data obtained during the tests conducted at the plant 
of the contractor. A comparison of these data will be found in Table 50 
appended hereto. 

219. Paragraph 9 of reference (a) requests brief comments on the 
instruction book furnished . Comments of this nature are made in para­
graph 208 and 209 of this report. 

220. Paragraph 10 of reference (a) requests that the Laboratory 
comment on the 6? points discussed in enclosures (I) and (J) of refer­
ence (a). 

Item 1. This subject is discussed in paragra~h 98 above. 

Item 2. As pointed out in paragraph 68 above~ the voltmeter 
multipliers furnished with the Model XTBU equipment are not in agree­
ment with Specifications RE DA 590A. It is recommended that multipliers 
in accordance with the for egoing specifications be furnished in the pro­
duction equipments. 

Item 3. A discussion of the motor starter furnished will be found 
under paragraph 204 of this report. The dimensions of the starter sub­
mitted are in agreement with specification requirements . It is recom­
mended that the modifications discussed in paragraph 204 above be given 
consideration by the Bureau of Engineering with a view of obtaining an 
improved type of starter. 

Item 4. This subject is discussed in paragraph 139 above. 

Item 5. It is recommended that the substitution of Insanol for 
micarta in the construction of the start- stop switch terminal board be 
approved. If the Insanol is equal in other respects and superior in 
the matter of cold flow to the mi.carta provided in the Model XTBU trans­
mitter, the use of Insarol is recommended. 

Item 6 • The connection diagrams and instructions contained in 
contractor•s drawing ??0?197 are sufficiently clear to permit change 
from 4 to 6-wire control even in the absence of identifying tags for 
the leads to S-108 and S-109. It is reconunended, however , that these 
leads be tagged as extra assurance against errors in making connections. 
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Item 7. This subject is discussed in paragraph 34(b) above. 

Item 8. This matter is discussed in paragraph 143 above. 

Item 9 . This subject is discussed in paragraph 48 above. 

Item 10. The MO and IA variometers are single layer wound with 
insulated wire and painted vrith insulating varnish. It is recommended 
that the end turns be secured by linen tape as described by the con­
tractor. The method of construction used in the IA auxiliary coil 
I,-108 is satisfactory. 

Itera ll. Tests have disclosed no objectionable features to the 
substitution of a series reactor for the originally specified resistor 
in the master starting relay coil circuit. It is believed that the 
additional advantages of the system used in the Model XTBU are sufficient 
to warrant its retention. 

Itemsl2 and 13. Satisfactory nameplates should be provided as 
outlined by the contractor. 

Item 14. Power transformer T- 104 as submitted with Class B glass 
insulation successful1y withstood the ambient temperature tests at 
50° C, 95% humidity at 40° C and numerous key locked runs at full power 
without any indication of overheating or failure . 

Item 15. fype rrumbers should be attached to all parts as required 
by the governing specifications. 

Item 16. Control knobs nnd couplings . During the tests of the 
Model XTBU equipment certain objectionable features were noted in the 
control knobs and couplings employed. The same type of know was used 
on the tune-operate switch, the IA range switch and the PA range switch. 
Although these knobs appear to be of adequate size and strength for the 
load driven, mo of them continually loosened during the test period. 
An improved method of securing these knobs should be used. As submitted, 
they are fastened by means of a single machine screw and lock washer 
threaded axially into the end of the control sha.ft. Any slight play 
between the knob and shaft will gradually work the securing screw loose. 
Three of the "T11 type handles are also used in the equipment. The 
handles themselves are well designed and entirely suitable . However, 
in the case of two of these handles, excessive play was present beti.,een 
switch and shaft. Control 11F11 became progressively worse until about 
an entire switch position of play developed. This switch has 8 positions . 
The control knob for antenna tuning inductance 11 L11 has a very consid­
erable load to drive. It would be advantageous to either reduce the 
loud or increase the size of the crank handle. During the tests., slip­
page was noted in the coupling of control 111 11 • This is due to the action 
of the end stops which arc on the coil, not on the control end of the 
coupling. The result is that the shock of striking the end stops is 
trnnsmitted through the coupling. As stated above ., there is quite a 
load on this control an::l the end stops are usutllly struck with considerable 
force . An unsplinod shaft is used on the coil end of this coupling. 
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It is reconnnended that the coupling be pinned to the shaft. In addition 
to the slippage described the machine screws used in the coupling 
assembly became very loose during the tests resulting in about two divi­
sions back lash and necessitating retightening to avoid probable de­
structive action. A coupling of more rugged design should be used. 

Item 17. Signal Lamp and Resistor Assemblies . No trouble developed 
in the signal lamps and associated resistor assemblies during the course 
of the tests at the Laboratory. All tests having been made on a- c equip­
ment, no data are available as to the action of these lamps as compared 
with t he CS-5 lamps originally specified under the d- c condition described 
by the contractor as especially injurious to the CS-5 lamp. As the Bureau 
of Engineering has undoubtedly more complete data with respect to signal 
lamps of various types than are availabl e at the Naval Research Labor atory# 
final decision on this point is referred to the Bureau of Engineering . 

Item 18. The contractor has availed himself of the entire 34 inch 
width which the specifications permit. The Bureau has expressed the de­
sire to reduce this dimension to 32 inches, but judging from the present 
design, it is difficult to see how this can successfully be accomplished. 

Item 19. The master oscillator is designed to operate over the fre­
quency range 150 to 1,000 kilocycles, and the results obtained during the 
tests indicate the desirability of this type of operation. 

Item 20. Accessibility of Parts in E,quipment. With the exception of 
certain items mentioned in the foregoing portions of this report , ac­
cessibility is good with the MO unit in place and excellent vdth it 
removed. Since the removable unit weighs but 105 pounds , it may be 
handled ·vrithout difficulty by two men. 

Item 21. This subject is covered in paragraph 175 above. 

Item 22. Total Weight. The actual weight of the combined equipment . 
as shovm in Table 5 attached. is 1616 pounds . The contractor estimated 
the weight as 1851 pounds and the specification limit is 3000 pounds. 

Item 23. Finish of Indicator La.mp Bezels . This subject is covered 
by paragraph 92 above. 

Item 24. Indicator Lamp for Fil ament. Specification 3-24 does not 
require the use of an indicator lamp to show that the filaments are 
energized. In the Model XTBU equipment, the position of the MO tube is 
such that it is plainly visible from the front of the transmitter . It 
thus serves as its oYm indicator men tho filament is lighted under 
standby condition. 

Item 25. The Laboratory agrees with the Resident Inspector of 
Naval Material in recommending the application of high voltage warning 
plates on the covers of the motor generator terminal boxes . These signs 
are particularly important in the case of t he two generatol' boxes which 
contain fuses . since access to these will be required during servicing 
operations. 
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Item 26. Marking of Generator Fuse Positions . This subject is 
discussed in paragraph 199 above. 

Item 27. Thumb screws for side shield removal. This subject is 
discussed in paragraph 159 above. The top section of the rear shield 
is particularly difficult to handle due to distortion. This apparently 
is due to the bulge formation over the end of the antenna tap switch. 
Care should be exercised to avoid distortion of this type. 

Item 28. Suitability of Switches . No trouble of any ld.nd developed 
in the PA range switch, Adjust-Tune-Operate switch, or the Intermediate 
Amplifier switch during the course of the tests. The PA and Tune-Operate 
switches are interlocked and the IA sv,itch does not shovr excessive 
sparking when operated under load. The many tests involving temperature, 
humidity, vibration, shock, etc., disclosed no electrical or mechanical 
weakness in these svritches. Difficulty in the control knobs has been 
discussed under Item 16 above. 

Item 29 . Soldering of Leads to Switches . The soldering ip ,onnection 
with these switches does not present a workmanlike appearance, bu1 no 
trouble was experienced from this source during the course of t lie tests . 
It is recommended that the improvements suggested by the contractor be 
carried out. 

Item JO. Start-Stop Svr.i.tch Buttons. This subject is discussed in 
paragraph 1?1(4) above. 

Item 31. Control 11 J11 , Antenna Tap S.ritch. This control is discussed 
under paragraphs 36(a), 36(b), and 59(d) above. The conclusion made is 
that this entire svritch assembly requires further thought and modifica­
tion to produce an acceptable installation. The points raised by the 
Inspector vrith respect to the handle and guard are believed well taken 
and in view of the Inspector's experience afloat his recommendations 
should be given careful consideration. 

Item 32. Plate Connection to MO Tube. In order to protect against 
short circuiting the MO plate supply, it is recannnended that the plate 
clip be of the wholly insulated type. Attention is also invited to 
paragraph 153(d) above, wherein the use of Packard cable is discussed. 

Item 33 . Tube Clamps. While no difficulties vrere experienced with 
the tube clamps during the course of the tests, aey improvements which 
the contractor can accomplish to improve security should be incorporated 
into the design of these clamps . 

Item 34. mounting of Keying Relay. The original mounting of the 
keying relay proved to be unsuitable when the equipment was subjected to 
vibration. A more suitable method of mounting was evolved as described 
in paragraph 59(b)(2) above. 

Item 3 5 • Terminal Designating Strips• It is recommended that im­
proved terminal designating strips as outlined by the contractor be ap­
proved. 
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Item 36. Grounding of R-F Monitoring Lead. It is recommended that 
this lead be grounded in accordance with the method suggested by the 
Inspector and as agreed to by the contractor . 

Item 37. Flexible Finger Contacts . This subject is discussed in 
paragraph 36(c) above. 

Item 38. Wiring of Flexible Contacts . In the opinion of the 
Naval Research Laboratory, the method of wiring the flexibl e finger 
contacts is suitable, although further consider ation should be given 
to providing an improved type of wire., as discussed in paragraph 153 
above. 

Item 39. Terminal Lugs . It is recommended that the Inspector 
give careful consideration in the sel ection of the most suitable type 
of terminal lugs for the wiring used in production equipments. 

Item 40. Start-Stop Switch Terminal Block. See Item 5. 

IteIIB 41 and 42. Emergency Switch. It is recommended that the 
emergency switch be so wired as to open both lines of the 115 volt 
secondary of transformer T- 104, thus removing voltage from the filament 
circuits. 

Item 43 . IA Tank Inductors . Since the general color scheme of 
the Model XTBU transmitter is black and white, it is believed that the 
color of these inductors may be left to the discretion of the contractor 
on the basis of c.vailability. 

Item 44. Wiring of Antenna Loading Coil. It is recommended that 
the method of wiring proposed by the Inspector, and concurred in by the 
contractor, be approved. 

Item 45. Mi.calex shaft of Control J . As pointed out in paragraph 36 
above, considerable trouble was experienced in connection vri th Control J 
and a more suitable assembly must be devel oped to provide satisfactory 
operation. In this process the subject of suitable clearances should be 
given consideration. 

Item 46. Flexible contacts on Control J. See paragraph 36 above . 

Item 47. PA Tube Mounting. The thin flexible metallic strips 
used for filament connections to the PA tube socket have proven satis­
factory during the tests and arc considered more suitable than Packard 
cable. It is recommended that the present method of connection be re­
tained. Care should be exercised to insure that the grid clip lock 
provides proper tension for holding tube in place. 

Item 4g, Resistor R- 125. This resistor proved to be satisfactory 
during the course of the tests and the type of construction used is 
authorized by Specifications RE DA 372J. 
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Item 49. Resistor R- 131. It is recommended that the use of carbon 
resistors in this location be approved; however, attention is invited 
to the discussions contained in paragraphs 104(b) and 12'7 above. 

Item 50. Flexible wiring to Resistor Bank. In this connection, 
attention is invited to paragr aphs 34(b) and 153(d) and 153(e) above. 

Item 51. Tapped Resistors. As submitted, Resistor R- 12? was not 
of the tapped type. As pointed out in paragraph 34(b) above, it is 
recommended that Resistors R- 102, R-109, R-124 and R- 135 be replaced 
by untapped units. If this recommendation is carried out, the difficulties 
referred to by the Inspector will be eliminated. 

Item 52. Resistor Mounting Panel. The contractor's explanation 
indicates the necessity for the addi tional mounting holes if inter­
changeable AC- DC operation is contemplated. 

Item 53 . Wiring of Transformer T-103. The method proposed by the 
contractor will eliminate the objections raised by the Inspector. 

Item 54. \1iring Details. The methods proposed by the contractor 
will eliminate the objections raised by the Inspector. 

Item 55. 1Viring of Switch S-110. During the course of the tests , 
no d.ii'ficulties were experienced with Switch S-ll0 and observation 
while equipment was subjected to vibration indicates that this assembly 
is satisfactory for service use. 

Item 56. Warning pl ate for 4/6 wire controls. No warning plate 
of the nature referred to was included in the M:>dcl XTBU assembly. 
However, the additional information imparted by such a plate should be 
helpful to service personnel. 

Item 57 • Door Hinges. In the opinion of the Naval Research 
Laboratory, the type of hinges supplied are adequate for the purpose, 
but in the case of the hinge used on the PA access door, a defective 
hinge appears to have been used which permits excelJSive play. Careful 
inspection should avoid this difficulty. 

Item 58. Ground Terminal. Since a longer ground stud may prove 
to be desirable on board ship, it is recommended that the suggestion 
of the Inspector be followed. 

Item 59. Voltmeter Namepl ates. Since the term PA pl ate voltage 
would be more descriptive, it is recommended that the namepl ate be 
modified to agree with this designation. 

Item 60. Wiring of PA Range Switch. It is recommended that the 
use of larger ,T.irea as suggested by the contractor~ be approved. 

Item 61. Symbol Markings . This subject is discussed in paragraph 82 
above. 
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Item 62. M.O. Unit Lock or Catch. The procedure outlined by 
the contractor should remedy this defect. 

. . 
Item 63. Condenser Mountings. No difficulties were experienced 

during the course of the tests due to failure of condenser mountings. 

Item 64. Finish of Motor Generator Sets . The action outlined by 
the co~tractor is satis£actory. 

Item 65., Wiring. The action taken by the contractor is satis­
factory~ 

Item 66 . Fuses . Attention is invited to paragraph 51 above. 

Item 67 . Gaskets . It is suggested that the use of synthetic 
rubber be considered for this application. 

221. A summary of the defects noted in the Model XTBU equipment 
and such items as do not comply vrith the requirements of the governing 
specifications are listed below. The numerals encl osed in parentheses 
refer to the paragraph of this report under which these items are dis­
cussed in detail. 

(a) (33c) Third terminal on antenna ammeter not used; should 
be eliminated. 

(b) (34a, 34b, 77a) Resistor R- 130 should be repositioned and 
incr eased in size; untapped resistors could be substituted for present 
tapped units R- 102, R-109, R- 124, and R- 135. 

(c) (36a, 36b. 59d) Necessary modifications should be incor-
porated in Antenna Tap Switch 11J 11 in order to improve operation and 
serviceability. 

(d) (36c) Flexible contact fingers on removable unit should 
be improved by addition of backing strips and making all contacts of 
3- lcaf construction. 

(e) (37) Contact pl ate on Control "F" not positioned properly. 

(f) (38) Adjustment provided by plate rheostat R- 108 too 
coarse. 

(g) (40a, 163) Blocking capacitor C- 147 failed . 

(h) (45c, 121) Impossible to key transmitter at 300 kilocycles 
due to arc- overs. 

(i) (45c, 45f1 45g1 45h) Construction and operation of various 
controls not satisfactory. 

{j) (46a) Use of special fuses in 440 volt circuits requires 
special consideration with respect to spares . 
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(k) (48) Overload relays failed to function satisfactorily 
during the course of the tests. 

(1) (50) Interlock switch S-106 not properly located. 

(m) (51) Further consideration should be given to the protection 
of personnel against contact with 440 volt circuits. 

(n) (56) One .38803 and two J8851 tubes failed during the 
course of the tests . 

(o) (59) Equipment failed to withstand the effects of vibra-
tion and various parts became deranged. 

(p) (67) Leads to MO and Bias Voltmeters too short . 

(q) (68) Voltmeter multipliers not in accordance with 
Specifications RE DA 590A. 

(r) (69, 204) Motor starter not equipped with nameplate or 
warning plate, finish does not conform with l atest specifications , 
and further consideration should be given to overload character istics 
and safety features . 

(s) 
factory. 

(74) Ind.ex pointers on Controls "E'1 and 11111 not satis-

(t) (75) Control 11A11 is not provided with stop to limit motion~ 

(u) (77) Accessibility and servicing features of certain items 
require further consideration. 

(v) (78, 171(4) ) Four-wire control start-stop switch not 
satisfactory and wiring of these switches not suitable. 

(w) (82, 83) Wearing qualities of symbol markings of 
stencilled type questionable and tube socket markings should be 
made oore legible. 

(x) (89~ 92) Bright finish on panel screws and bezels of 
indicator lamps. 

(y) (101) Antenna coupling circuit does not provide satis-
factory degree of adjustment at higher frequenc~es . 

( z) (10'.3) Antennas in excess of 150 feet in length cannot 
be resonated. 

(aa) (104b) Power output at 600 kilocycles fails to meet 
specification requirements. 

(bb) (110) Back lash characteristics at 1000 kilocycles fail 
to meet specification requirements . 
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(cc) (1Z7) Characteristics of neutralizing circuits did not 
prove to be entirely satisfactory during the course of tests. 

(dd) (129(5)) Further consideration should be given to inter­
lock circuits. 

(ee) (148) Filament voltmeter should be marked to indicate 
proper voltage. 

(ff) (153) Flexible cables and leads should be given further 
consideration. 

{gg) (155) Marking of transformers not sufficient to be self­
explanatory. 

(hh) (159) Removal of shields difficult due to lack of knobs 
or handles. 

(ii) (168) Nameplate of Master Start relay should include 
operating voltage. 

(jj) (175) A more satisfactory type of 11Remote-Local11 switch 
should be provided. 

(kk) (186) Bias generator operates at apparent overload. 

(11) (191) Further consideration should be given to design of 
motor generator couplings. 

(mm) (199) Fuse ratings in motor generators not indicated and 
fuse clips in bias generator not properly spaced. 

(nn) (2CJ7) Finish of motor generator set not in accordance with 
specifications. 

(oo) (208) Instructions furnished contain errors. 

(pp) (212) Metal holding screws of MO/IPA unit become marred. 

(qq) (220) Comments submitted on various items of construction 
and design contained in contractor's letter of November 20, 1939. 

CONCLUSIONS 

222. The frequency stability and frequency accuracy requirements 
of the governing specifications have been complied with in practically 
all respects and the power output obtained on cw and mew emission con­
forms with the specification requirements except in the region of 
600 kilocycles. 
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223. Further study is indicated in connection with the phenomena 
which tend to generate spurious and unwanted oscillations in the power 
amplifier circuits and to provide satisfactory keying characteristics , 
free from arcing., when operating in the region of 300 kilocycles. 

224. While the general construction, arrangement., operating 
characteristics , and appearance of the equipment are good., it was found 
necessary to modify certain items of the assembly in order to obtain 
satisfactory operation when the equipnent was subjected to vibration. 
These modifications, performed by representatives of the contractor ., 
proved to be efficacious and no further difficulties were encountered 
from this source. 

225 . The equipment is designed to operate into antennas of the 
average characteristics which are encountered in the Naval Service, 
but is not designed for operation into antennas whose length may exceed 
approximately 150 feet. 

226. A number of changes , modifications, and corrections of a 
minor nature arc indicated in order to provide greater safety factors , 
effect greater ease in handling by operating personnel and to insure 
safe and continuous operation. 

2Z7. The removable unit construction affords a high degree of 
accessibility, is easily manipulated and should prove of real value 
to personnel afloat. 



TABLE 1 

Model XTBU Transmitting Equipment 
List of Controls and Meters 

Data as per paragraph 2-23 of Specifications RE 13A 422C 

Control 
Designation Control Marking 

Master Oscillator Tuning 

Dial 
Marking 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 

M. o. Range Selector 
Int. Amp. Range 
Intermediate .Amplifier Tuning 
Power Amplifier Tuning 
Coarse Antenna Coupling 
Fine Antenna Coupling 
P.A. Range 
Antenna Tap Switch 
Antenna Tuning Inductance 
Antenna Tuning Inductance 

Overload Relay Reset - push button 
Filament Voltage - Rheostat 
Plate Voltage - Rheostat 
M.O. Filament Standby, toggle switch, on - off 
CW - MCW, Toggle switch 
Adjust-Tune-Operate SWitch, 3 positions 
Local-Remote switch, 2 positions 
Start-Stop Switch, push button 
Test key, up-lock, center - off, down - momentary 
Emergency Switch, Toggle, on-off. 
Frequency Meter Audio Output, Jack 
Calibration Card Holder 
Start Indicator light, Blue 
Plate Indicator light, Red 
Bias Il}Qi.cator ½_ght, Green 

Meters 

2500 Divisions 
10 Positions 
6 positions 
100 Divisions 
100 Divisions 
8 positions 
6 positions 
6 positions 
9 positions 
100 divisions 
1300 divisions 

Filament Voltage; 15 V, AC, CAY-22080, NA-35 
Bias Voltage, 500 V DC, CAY-22198, NX- 35, 1000 ohms per volt 
ll.O. Plate Voltage, 1.5 KV OC, CJ\Y-22227, NX-35, 1000 ohms per V 
P.A. Tube Hours, 10,000 hrs by tenths, NH-35 
Plate Voltage, 3 KV DC, CAY-22235, NX-35, 1000 ohms per volt 
M.O. Plate Current, 100 EA IXJ, CAY-22059, NX-35 
.Audio Osc Plate Current, 100 MJ~ DC, CAY-22059, NX-35 
Int • .Amp. Plate Current, 250 MA DC, C.AY-22o65, NX-35 
P • .A. Plate Current, 2 lmip. DC, CJ~Y-22002, NX-35 
Iintenna Current, 25 k\mp. RF, CAY-22228, NT-35, with separate 

shunt. (This meter has a third terminal which is connected 
to an internal shield. This terminal is not use4. 



TABLE 2 

1bdel XTBU Transmitting Equipment 
Check of Resistors used in F,quipment. 

Test as per paragraph 2-2 of Specifications RE 13A 422C 

Res. Rated Type Permitted by Specs. Measured 
No. Ohms Style N9.L_ Yiatts Volts Max, R Yfatts Volts Resis, 

RlOl 10000 D 63090E 24 625 18000 5.48 235 10070 
Rl02 2000 B 63229~ 60 1200 50000 13.9 128 1969 
Rl03 10000 D 63090E 24 625 18000 6,07 250 10330 
Rl07 250 D 63064E 24 625 18000 2,99 27 244.1 
Rl09 500 B 6322'7Ell- 60 1200 50000 28,2 76 512,4 
RllO 10000 D 63090E 24 625 18000 5.7 240 10090 
Rlll 5000 D 63085E 24 625 18000 1,64 90 4950 
Rll2 5000 A 63238Eil- 80 1650 75000 97.5 700 5028 
RllJ 5000 A 6J238Ell- 80 1650 75000 54,4 520 4980 
Rll5 1000 D 63076E 24 625 18000 3,58 60 1007 
Rl17 1000 D 6J076E 24 625 18000 0,14 12 1007 
Rl.19 500 E 63278E 10 350 6000 Key filter 485,6 
Rl21 300 A 63258E* 80 1650 75000 38,1 105 289 
Rl.22 300 A 6J258E* 80 1650 75000 60,4 130 279,7 
R124 2000 B 63229&.1- 60 1200 50000 18,4 170 1973 
Rl.25 2 A 63171E 80 1650 75000 46,8 9,7 2.03 
Rl27 2500 B 63144E 60 1200 50000 29,5 270 4'..64 
Rl28 500 E 63278E 10 350 6000 0.01 2,5 307 
Rl29 25 D 63050E 24 625 18000 10.5 16 24.9 
Rl30 10000 E 630l6E 10 -350 6000 Static Drain 10320 
Rl31 Carbon 40 
R135 2000 B 6J229Bc- 60 1200 50000 15.7 180 2059 

(*) denotes 10 section t appec.. resistors used, 

Voltages as measured are key closed, full power output conditions, 
except Rl13 in which open key voltage :i.s used; condition of greatest 
dissipation used in each case, 

Rheostat R-108, Ma.in Plate Generator field control, is a Westinghouse 
Type wt Style No. ~66057; 5000 ohms, 0 ,47-0.042 anips; 230 volts; 
body of rheostat 6-J/4" dia, 1-3/411 dcep, enclosed, 

Rheostat R-126, Filament control, Yfostinghouse Type Vft, Style No, 
~67502; 10 ohms; 4.5 .Amps; 600 volts max; body of rheostat 6-3/411 

dia, 1-3/411 deep, enclosed, 



TABLE 3. 

hlo&l XTBU Transmitting Equipment 
Antenna Short Circuited and Open Circuited 

Test as per paragraph 2-16 of Specifications RE 13A 422C 

Frequency Antenna .Antenna P.A. Plate P.A.Plate 
kc Condition Current Current Volts 

JOO Normal 13.2 990 2280 
JOO Open P.A. Overload Relay operates 
JOO Shorted P.A. Overload Relay operates 

500 Normal 13.5 960 2260 
500 Open 0 50 2310 
500 Shorted 0 50 2310 

1000 Normal 14.5 960 2250 
1000 Open 0 60 2300 
1000 Shorted 0 80 2300 

2000 Normal lJ.4 960 2250 
2000 Open 0 100 2300 
2000 Shorted 0 170 2300 

Antenna Capacity: 998 uuf 
.Antenna Resistance: 7.66 ohms 



TABLE 4 

Model XTBU Transmitting F.quipment 
Name Plate Data 

Data as per paragr~ph 2-26 of Specifications RE 13~ 422C 

Transmitter Unit 

Radio Transim. tter Type Cll 52124 
Frequency 300 to 2000 kc 
440 volts , 60 cycles, A. c . 
Weight: 662 Serial: XTBU 
Manufactured for Navy Department 

Burc.:i.u of Engineering 
by 

Westinghouse Electric & 1!.fg. Co. 
Ba.ltimore, Md. 

Contract NOs--66593 Date 9 May 1939 
(Size of plate:: 2-1/4" x 3-3/811 ) 

Motor Generator Unit 

M. 0. Plate .:md Bins Generator 

Westinghouse 
DC Generator for Model TBU Rudio Transmitter 
KVl - • 21 \'found - Comp • 

• JO Frame - X 204 
Volts - 230 

1000 
Amps -.9 

.3 
Field 
Volts - 230 
Max. Field limps - ·• 5 
RPM - 1750 

Serial l-39W2J2 
afgrs Type SK 
Contrect 66593 
Date 1939 

Manufactured for Navy Department 
Bureau of Engineering 

by 
Westinghouse Electric & Mfg. Co. 

Baltimore, Md• 

(Size of Plate: 311 x 1- 7/811 ) 

1 



TiIBLE 4 - cont. 

Jh C. Motor 
Yiestinghouse 

A. c. llotor for Model T.3U Radio Transmitter 
6 H.P. Ltfgrs . type CS 
220/440 volts Frame SD 254 
3 Phase 60 cycle Style l-39i1233 
13.6/6.8 amps. Contract 66593 
1?50 RPM Date 1939 
Manufactured for Navy Department 

Bureau of Fngineering 
by 

llestinghouse Electric & Mfg . Co. 
Bal tiraore , Md. 

(Size of plate: 311 x 1-7/8") 

Plate Generator 
l1estinghouse 

DC Generator for Hodel TBU Radio Transmitter 
KW - 2.65 \'found - Comp. 
Volts - 2300 Frame - X 284 
Amps - 1.15 Serial l-39U231 
Field Volts 230 Mf6rs . 'lype SK 
Max Fld Amps .5 Contract 66593 
RPM - 1?50 Date 1939 
Manufactured for Navy Department 

Bureau of Fngincering 
by 

Tlestinghouse Electric & Hfg. Co. 
Baltimore , iI(:l. 

(Size of Plate : 311 x 1- 7/8") 

Ea.ch generator is fitted with two warning plates. red in 
color, secured to the access covers: 

Danger 
High Voltage 

Do not open covers while 
liotor Generator is running. 

(Size of Plate: 311 x 1-7/8") 

Each generator and the motor is fitted w.i.th an eyebolt plate 
as follows: 

This eyebolt nn.ist not be used when hoisting 
the entire motor generator set. Use only for 
hoisting this individual unit. 

(Size of plate: 1 11 x 1-1/2") 

2 



TABLE 4 cont. 

Each generator and the I110tor is fitted yd.th two lubrication 
plates bearing the following : 

For Lubrication 
use Navy Grade A Grease 

(Size of plate: 111 x 1- 1/211 ) 

The motor is fitted with a rotation plate bearing an arrcm 
and legend: 

Rotation 

(Size of plate: 2- 1/211 x 3/411 ) 

The base of the motor generator unit bears the following plate : 

Motor and generc.tors of this unit have 
ciass A insulation_ Their ratings are 
based on 40°C rise continuous for 50°C 
runbient. 

(Size of plate: 211 x 311 ) 

The automatic starter is not equipped with a descriptive 
nomeplate. 

3 



TABLE 5 

Eodel XTBU Trmisci tting F.quipment 
:Cimonsions nnd Weights 

Te~t as per parugraphs 2- 33 nnd .3-27 of Specs . RE 13A 422C. 

Transnitter Unit 

Height: 
Yfidth: 
Depth: 

~:eight : 630 pounds 

Overnll 
Dimensions 

71-3/4" 
3411 
24" 

Specificntion 
Rcguirc::nents 

?2" 
3411 
2411 

(r.eight of removable ?JO/IPA Unit , ri th tubes - 105 pounds) 

lbtor Generator 

l£ngth: 
Height : 
Uidth : 

·:;eight :, 935 pounds 

Starter 

Height : 
"Cidth : 
Depth: 

"'::eight: 51 pounds 

Totnl weight : 1616 pounds 

7711 
19-5/811 
21- 3/1611 

21.- 3/811 
15-1/211 

11- 3/811 

Permitted by specifi cations : 3000 pounds 

8311 
2?- 1/211 
24" 

2511 

2011 

1211 



TABLE 6 

Model XTBU 'i'ransmi tting :Equipment 
Dctcrnj_nation of Power Output 

Test as per paragraph 3·-3 of Specifications RE 13A 422C 

Column No : 

Control or 
Meter 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 

E fil 
E bio.s 
EMO plate 
EPA plate 
I MO plate 
I Aud 0sc Pl 
I Int .Amp Pl 
I Pr .Amp 
I Ant (Sot) 
l Ant External 
Ant Res. DC 
Ant. Res . RF 
Ant. Cap. uuf 

-Watts Out 
1.o.t ts Required 
% Mcr;;m~ Power 
% Mod. Neg. Peaks 

Pos. Peaks 

1 

JOO 
g_ 

810.5 
1 
1 

31. 5 
32 
1 
1 
1 
l 

51 

er; 
11 

232 
1000 
2100 

48 

101 
1000 
15.4 
lJ . 08 

J • .332 
.3 • .332 
415 

570 
5.30 

% Mod rcq'd by specs: 

2 

400 
k_ 

·1.577 

1fClif 
11 

235 
1000 
2100 

49 
28 
62 

650 

2 
2 

47.5 
45 
3 
6 
2 
2 

35 

ll.5 
9. 42 
J . 332 
J . 332 
415 

295 
265 
51.9 
90 

0 
70 

C1,; 
11 

223 
990 

2230 
38 

104 
1000 
16 .. 6 
14.96 

3 • .332 
J.332 
415 

745 
530 

3 

400 
~ 

1578 
2 
2 

47.5 
46.5 
3 
2 
2 
2 

35.5 

~ 
11 

228 
990 

2250 
39 
28 
63 

755 
13.8 
12.18 
3 .. 332 
J . 332 
415 

494 
265 
66.4 
65 

5 
70 

CH 
11 

229 
995 

2250 
39 

104 
1010 
18 . 7 
16. 9 

2. 54 
2. 54 
415 

725 
5.30 

MCTi 
11 

230 
990 

2260 
40 
28 
65 

780 
15.1 
13. 56 

2.54 
2.54 
415 

467 
265 
64.5 
58 
5 

70 



T1J3LE 7 

l.k,del XTBU Transmitting F.quipment 
Determination of Power Output 

Test as per paragraph 3-3 of Specifications RE 13A 422C 

Co1Ul'lll1. No. 1 2 3 

Control or 500 600 750 
Meter Kc Kc Kc 

A 1542 1036 1096 
B 3 4 5 
C 3 .3 4 
D 39. 5 66 51 
E 43 ?6 49 
F 4 5 3 
G 1 3 4 
H 3 3 4 
J 3 3 4 
K 24 55 
L 1180 

cw MCVi C\ll MCW cw 
E Fil ll 11 ll ll 11 
E Bias 228 228 224 228 228 
EMO plate 1000 1000 985 990 995 
EPA plate 2250 2250 2225 2225 2250 
I. MO plate 42 42 34 33 37 
I Aud Osc Pl 29 29 
I Int Amp Pl 109 65 ll8 ?l ll5 
I Pr Amp 1000 740 1010 ?10 996 
I Ant (Set) 20.4 16. 3 20. 9 16. 5 ~.4 
I Ant External 17. 9 14. 22 l?. 85 14-3 21. 25 
A.,t Res DC 1 . 775 1 . 775 1.46 1. 46 1. 8 
Ant Res RF 1. 7?5 1. 7?5 1. 89 1. 89 2. 23-1:-. 
Ant Cap uuf 415 415 415 415 475 

Watts out 568* 358* 6o3* 387if- 1010 
Watts required 530 265 6?5 338 900 
% MCW /en pov,er 63.1 64. 2 
% llod Neg Peaks 80 86 

Pos Peaks 10 10 
'I, Mod req' d by specs: 70 70 

(*) denotes measurement nade after R-131 was changed to 50 ohms 
(-H). denotes resistance measured with R. F. bridge 

1-~C'II[ 

11 
229 
992 

226o 
38 
29 
70 

725 
20. 3 
17. 5 
1 . 8 
2. 23 

475 

682 
450 

67. 8 
77 
12 
70 



TABLE 8 

Hodel XTBU Transmitting Equipment 
Determination of Power Output 

Test as per paragraph 3-3 of Specifications RE 13A 422C 

Col umn No: 1 2 

Control or 1000 1250 
Meter KC Kc 

A 1270 1045 
B 6 "!7 
C 5 5 
D 42 69 
E 35 61 
F 5 7 
G 4 6 
H 5 5 
J 7 8 
K 
L J6o 697 

cw MCW --2!_ 

E fil 11 11 11 
E bias 228 228 228 
EMO plate 990 990 995 
EPA Plate 2250 2250 2250 
I MO plate 28 28 29 
I Aud Osc Pl 28 
I Int Amp Pl 112 67 ll7 
I Pr Amp 950 710 1000 
l mi (Set) 23.3 19. 4 14.5 
! Ant External 20. 9 17. 2 13. 46 
Ant Res DC 2. 38? 2. 387 7. 71 
Ant Res RF 2. 5 2. 5 8. 3 
Ant Cap uuf 6o9 609 940 

Watts CAlt 1090 740 1$05) 
Watts required 1000 500 1000 
'/, MCW/C'f{ power 67. 9 
'/, Mod Neg Peaks 78 

Pos Peaks 13 
% Mod req ' d by specs: 70 

MCW 

11 
230 
995 

2270 
29 
29 
70 

730 
12.1 
11.02 

7. 71 
B. 3 

940 

1010~· 
500 
67. 5 
87 
14 
70 



TABLE 9 

Model XTBU Transmit ting Equipment 
Determination of Power Output 

Test as per paragraph 3-3 of Specifications RE 13A 422C 

Column Not 1 2 

Control or 1500 2000 
Meter Kc Kc 

A 1300 1475 
B 8 10 
C 6 6 
D 8. 5 88 
E 12 57 
F 6 ? 
G 6 6 
H 6 6 
J 9 9 
K 
L 750 1098 

CH MCff Cf{ 

:·•' 

E fil 11 11 11 
E bias 225 225 228 
EMO Plate 990 990 980 
EPA Plate 2240 2250 2250 
I MO Plate 31 32 38 
I Aud Osc Pl 29 
I Int Amp Pl 118 , 72 123 
I Pr Amp 950 650 800 
I Ant (Set) 12. 8 10. 3 11.3 
I .Ant External 11. 74 9. 32 10.92 
.Ant Res DC 9. 3 9. 3 9. 3 
.Ant Res RF 10. 37 10.37 10. 37 
Ant Cap uuf 1000 l.000 1000 

Vlatts Out 1430 900 1238 
natts required 1000 500 1000 
% MmV /Cf{ power 63 
% Mod Neg Peaks 92 

Pos Peaks 13 
% Mod req1 d by specs: 70 

MCW 

11 
226 
980 

2250 
38 
29 
75 

525 
9 
8. 42 
9. 3 

10 .. 37 
1000 

735 
500 
59.3 

100 
14 
70 



TABLE 10 

Yodel XTBU Transmitting F.quipment 
Carrier Hum and Ripple 

Test as per paragraph 3-4-2 of Specifications RE lJA 4220 

Frequency Carrier Ripple Per cent 
KC Volts Volts Ripple 

2000 300 1.1 0. 367 

1000 JOO 0.9 0.30 

JOO JOO 1. 2 0.40 

Specification Requirements: 2J max. 

Transmitter vras operating at full power during above tests 



TABLE 11 

Model XTBU Transmitting Equipment 
Accuracy of Reset to Previously Calibrated Frequencies 

Test as per paragraph 3-7- 1 of Specifications RE 131 4220 

Trial Frequency Time Deviation in Frequency 
No Kc Seconds Cycles Per cent 

Original 300.soo 
1 473 40 27 0. 009 
2 473 37 27 0. 009 
3 475 38 25 0. 0083 
4 480 33 20 0. 0067 
5 500 36 0 0 

Average: 0. 0066% 

Original 1000.663 
1 618 42 45 0. 0045 
2 637 45 26 0. 0026 
3 645 46. 6 18 0. 0018 
4 618 34 45 0.0045 
5 639 34 24 0. 0024 

Average : 0. 00316% 

Original 2000.480 
1 482 42 2 0. 0001 
2 501 44 21 0. 00105 
3 465 46 15 0. 00075 
4 510 43 30 0. 0015 
5 470 38 10 0. 0005 

Average : 0. 00078% 

Specification Requirements : 0. 01% average 
Max:i.nrum departure any one trial: 0. 015% 

• 



TiJ3LE 12 

Model XTBU Tra.i.---ismi tting Equiprent 
Test for Lost :fotion , Back Lash rod Torque I.ash 

Test as per paragraph '3---7- 2 of Specifications RE lJA 422C 

Frequency when approached from 
Trio.l Clockwise Counter Clockwise Backlash 
No. Direction Direction Cycl es Per Cent 

1 2000. 360 2000. 573 213 0. 0107 
2 350 575 225 0. 0113 
3 320 568 248 0. 0124 
4 333 568 235 O. Oll8 
5 335 563 228 0. 0114 

i',vero.ge : 0.0115% 
Permitted by Specs! 0. 02% 

ltaxinrum departure from ini tiD.1 frequency : o.OJ.24% 
Permitted by specifications: 0. 045% 

1 1000. 528 1000.783 255 0.0255 
2 503 750 247 0. 0247 
3 508 737 229 0. 0229 
4 510 725 215 0. 0215 
5 515 760 245 0.0245 

1\vorage: 0.0238% 
Permitted by Specs : 0.02% 

lJrud.mum departure from initial frequency : 0. 0255% 
Permitted by specifications : 0. 045% 

R&--Check at 1000 kc. 

1 1000. 533 J..000. 742 209 0. 0209 
2 490 748 259 0. 0259 
3 518 748 230 0. 0230 
4 495 750 255 0. 0255 
5 480 720 240 0. 0240 

Average : 0. 0239% 
Permitted by Specs : 0. 02% 

Note : The rErcheck test at 1000 kc was made with key locked to 
avoid any errors due to heating . The original test at 1000 kc 
was not made with key l ocked, but one minute was allowed before 
frequency was read in each case. 

Continued 



1 
2 
3 
4 
5 

300.165 
165 
155 
151 
158 

TABLE 12 continued 

300. 218 
216 
217 
209 
205 

Average: 

53 
51 
62 
58 
47 

Pennitted by Specs : 

1faxi..mum departure from original frequency : 
Penni.tted by specifications : 

2 

0. 0177 
0. 0170 
0. 0206 
0. 0193 
0. 0157 

0. 0181% 
0. 02% 

0. 0206% 
0.045 % 



TABLE 13 

Model XTBU Transmitting Equipment 
Operation of .Adjust-Tune-Operate Control 

Test as per paragraph J-7- 3 of Specilications RE 13A 422C 

Step 1 Step 2 Step 3 Mrucimum Frequency Change 
"Ad.just" "Tune" "Oper ate" Cycl es Per Cent 

2000. 448 2000. 460 2000. 462 14 0. 0007 
1500. 450 1500.486 1500.478 36 0. 0024 
1300.408 1300.395 1300.415 20 0. 0015 
1000.456 1000.459 1000.473 17 0. 0017 

800. 449 800.443 800.443 17 0. 0023 
500. 343 ·soo~~ 500.350 7 0. 0014 
400. 302 400.320 400. 323 21 0. 0053 
300.426 300.440 300.445 19 0. 0063 

Specification Requirements: 0 . 015% 

A"t:ove me~surements were made at the Master Oscillator frequency • 
i . e . , one half th~ output frequency and were then converted to the 
output frequency 



TABLE 14 

!iodel XTBU Transmitting F,quiprnant 
Detuning of Circuits 

Test as per paragraph 'J-7- 4 of Specifications RE 13A 422C 

Chnnge in Frequency 
Circuit Detuned Frequency KC Cycles Per Cont 

Normol 2000. 390 
IPA 11D11 - cw 408 18 0. 0009 
IP.A 11D" - CCTT 370 20 0. 001 

Normal 458 
PA 11E11 - cw 448 10 0.0005 
PA 11E11 - CC'\V · 463 5 0.00025 

Normal 450 
Ant 11111 - cw 458 8 0.0004 
Ant 11111 - ccw 446 4 0.0002 

-------
Normal 1000.473 
IPA 11D11 - cw 500 27 0. 0027 
IP,\ 11D11 - ccw 428 45 0.0045 

Normru. 460 
P.h 11E11 - cw 445 15 0.0015 
PA 11E11 - ccw 467 7 0.000? 

Norm.il 460 
Ant "L" - C'VT 472 12 0. 0012 
Ant 11L11 - CCV/ 449 ll o.oon 

- - - - -

Normal 300.490 
IPA "D" - cw 496 6 0. 002 
IPA IIJ)tl - ccw 482 8 0. 0026 

Normal 485 
PA 11E11 - cw 483 2 0. 0006? 
PJ. 11E11 - ccw 480 5 0. 00167 

Normal 481 
/~t 11K11 - cw 481 0 0 
Ant 11K11 - ccw 481 0 0 

Specification Requirements : 0.01% 



T1J3LE 15 

Model XTBU Transmitting Equipment 
Operation of Povrer Output Control 

Test as per Pars • .3-7- 5 & .3-23 of Specifications RE 13A 422C 

Frequency Frequency Change Plate Per cent Power Per cent 
KQ Cycles 

' 
Per Cent Volts voltage Out power 

2000.419 2250 100 1348 100 
410 9 0. 00045 2000 88. 9 1037 76. 9 
401 18 0.0009 1730 71 744 55.2 
398 22 o.oon 1500 66.7 526 39 
390 29 0.00145 1230 54. 6 293 21. 7 
384 35 0.00175 980 43.5 123 9.12 
378 41 0. 00205 890lt 39. 6 80 5.9 

1000.410 2080 100 1.348 100 
410 0 0 176o 84. 6 945 ?0. 2 
4o6 4 0. 0004 1540 74 688 51.1 
402 8 o. 0008 1260 60. 6 423 31.4 
400 10 0. 001 1210 58. 2 378 28.1 
399 11 0.0011 90()1f- 43.3 147 10.9 

.300. 570 2240 100 1178 100 
566 4 0. 00133 2000 89.3 912 77.5 
564 6 0. 002 1730 77.3 651 55.3 
562 8 0. 00267 1510 67. 5 461 39.2 
558 12 0. 004 1250 55.8 270 22. 9 
556 14 0. 00467 lO?()lf- 4?. 8 176 14.9 

(*) denotes mininrum voltage obtainable . 

Specification Requirements: Frequency chnngc not to exceed 0. 005% 
l!:i.nimum. power not to exceed 25% 



TABLE l~ 

Model XTBU Trunsmi. t ting Equipment 
Change of 'lubes 

Test as per pnragrnph 3-7- 6 of Specifications RE lJA 422C 

Manufacturer 
and Serial 
No. of 'lube 

VfL 29789 
WL 29792 
WL 29739 
WL 28818 
wt 28707 
RCA 36170 
RCA 37362 
RCA 36156 
RCA J61J5 
VIL 29796 

Frequency Deviation from Mean Frequency 
KC Cycles Per Cent 

M.'.lster 0scill-utor Circuit 
J00. 321 

310 
295 
267 
288 
220 
210 
221 
236 
287 

55 
44 
29 

l 
.22 
46 
56 
45 
30 
2l 

0.0183 
0. 0147 
0. 0097 
0. 0003 
0.0073 
0. 0153 
o. 01s7 
0. 0150 
0. 0100 
0. 0070 

Mean: 300. 266 34. 9 0. 0116% 
0. 015% 

Vil, 29789 
WL 29792 
WL 29739 
YIL 28818 
WL 28707 
RCA 36170 
RCA 37362 
RCA 36156 
RCA 36135 
WL 29738 

• GE 14140 
TfL 26196 
GE 14145 
VIL 26177 

Specification requirements: 

Intermediate Ampl ifier Circuit 
300. 271 1 

276 0 
282 6 
275 l 
255 .21 
290 14 
293 17 
278 2 
270 6 
265 ll 

Mean: 300. 276 7.9 
Specification Requirements: 

Power Amplifier Circuit 
300. 264 0. 5 

264 0. 5 
264 0. 5 
262 1. 5 

Mean: 300. 2635 o. 75 
Specification Requirements: 

0.0003 
0 
0. 0020 
0. 0003 
o.oo? 
0. 0046 
0. 0056 
0.00067 
0. 0020 
0.00367 

0.00264% 
0~005% 

0. 000167 
0. 000167 
0. 000167 
0. 0005 

0. 00025 
0. 005% 



TABLE 17 

Uodel XTBU Transmitting Equipment 
Change of 'fubes 

Test as per paragraph 3-7-6 of Specifications RE 13A 422C 

Manufacturer 
and Serial. 
No. of 'fube 

Frequency 
KC 

Devi at ion from Mean Frequency 
Cycles Per Cent 

Master Oscillator Circuit 

WL 29789 1000.504 79 0.0079 
YTL 29792 325 258 0.0258 
WL 29739 432 151 0. 0151 
l!L 28818 280 303 0.0303 
TlL 28707 335 248 0.024a 
RCA 36170 790 207 0.0207 
RCA 37362 798 215 0.0215 
RCA 36156 910 327 0. 0327 
RCA 36135 962 379 0.0379 
WL 29796 492 91 0. 0091 

Mean: 1000. 583 226 0. 0226% 
Specification Requirements : 0.015% 

Intermediate Amplifier Circuit 

flL 29789 1000.468 33 0.0033 
t'L ')!:)792 411 24 0.0024 
i"fL ')!:)739 470 35 0. 0035 
1'lL 28818 440 5 0. 0005 
TIL 28707 470 35 0. 0035 
RCA 36170 402 33 0.0033 
RCA 37362 470 35 0.0035 
RCA 36156 354 81 0.0081 
RC.1\ 36135 370 65 0.0065 
Yi"L 29738 492 57 0.0057 

Mean: 1000. 435 40. 3 0. 004% 
Specification Requirements: 0. 005% 

Power Amplifier Stage 
GE 14140 1000.480 2. 5 0.00025 
\"il, 26196 480 2. 5 0. 00025 
GE 14145 475 7.5 0.00075 
TU, 26177 495 12.5 0.00125 

Mean: 1000.482 6 0.0006 
Specification Requirements: 0. 005 

l 



TABLE 17 Continued 

Recapitulation of data wherein the tubes of each 
manufacturer are considered separately. 

UL 29789 
i/L '29792 
Ht 29739 
TIL 28818 
TTL 28707 
rrt '29796 

RCA 36170 
RCA 37362 
RCA 36156 
RCA 36135 

Master Oscillator Ci rcui. t 
',:estinghouse Tubes 

1000. 504 109 
325 70 
432 37 
280 ll5 
335 60 
492 97 

Mean: 1000. 395 81.J 
Specification Requirements : 

Master Oscillator Circuit 
RCA Tubes 

1000. 790 75 
798 67 
910 45 
962 97 

Mean: 1000. 865 ?l 
Specification Requi.rements: 

2 

0. 0109 
0. 007 
0. 0037 
0. 0115 
o.oo6 
0.0097 

0. 0081% 
0. 015% 

0. 0075 
0.0067 
0. 0045 
0. 0097 

0.0071% 
0.01 5% 



TABLE 18 

Hodel XTBU Transmitting Equipment 
Change of Tubes 

Test as per paragraph 3-7- 6 of Specifications RE 13A 422C 

lianufacturer 
and Serial 
No. of Tube 

Frequency 
KC 

Deviation from Mean Frequency 

WL 29789 
1/IT, 29792 
m, 29739 
WL 28818 
m 28707 
RCA 36170 
RCA 37362 
RCA 36156 
RCA 36135 
WL 2$796 

WL 29789 
Yfl. 29792 
WL 29739 
WL 28818 
V11 28707 
RCA 36170 
RCA 37362 
RCA 36156 
RCA 36135 
TIL 29738 

GE 14140 
WL 26196 
GE 14145 
"h"'L 26177 

Cycles Per Cent 

Master Oscillator Circuit 
2002. 500 1127 

JOO 927 
425 1052 
090 717 
225 852 

2000.o6o 1313 
150 1223 

1999. 800 1573 
675 1698 

2002. 500 1127 

Mean: 2001. 373 1160.9 
Specification Requi rements : 

Intermediate Amplifier Circuit 
2000.495 92 

450 47 
475 72 
400 J 
475 72 
325 78 
443 40 
220 183 
255 148 
495 92 

Mean: 2000.403 82. 7 
Specification Requirements: 

Pm'ter J.mplifier Circuit 

2000. 495 
495 
498 
503 

3 
J 
0 
5 

Mean: 2000. 498 2. 75 
Specification Requirements : 

- l -

0. 0564 
0. 0464 
0. 0526 
0. 0359 
0. 0426 
0. 0657 
0. 0612 
0.0787 
0. 0849 
0. 0564 

0. 058% 
0. 015% 

0. 0046 
0. 0024 
0. 0036 
0.0002 
0. 0036 
0.0039 
0. 002 
0.0092 
0.0074 
0.0046 

0.00414% 
0.005% 

0.00015 
o. Goo15 
0 
0. 00025 

0. 00014% 
0. 005% 



TABLE 18 Continued 

Recapitulation of data wherein the tubes of each 
manufacturer are considered separately. 

TlL 29789 
lTI. 29792 
Tit 29739 
TTL 28818 
n 28707 
TIL 29796 

RC;. 36170 
RC~\ 37362 
RCA 36156 
RC.a 36135 

Master Oscillator Circuit 
Westinghouse Tubes 

2002. 500 160 
300 40 
425 85 
090 250 
225 115 
500 160 

Mean: 2002. 340 135 
Specification Requirerents : 

Master Oscillator Circuit 
RCA Tubes 

2000. 060 139 
150 229 

1999. 800 121 
675 246 

Meanz 1999. 921 184 
Specification Requirements: 

- 2 -

o.ooa 
0.002 
0.0043 
0.0125 
0. 0058 
o.ooao 

0. 0068% 
0. 015% 

0. 007 
0. 0115 
0. 0061 
o. 0123 

0. 0092% 
0. 015% 



TABLE l9 

1':>del XTBU Transmitting F,quipment 
Variation of Supply Line Vol tage 

Test as per paragraph 'J-7-:.? of Specifi cations RE l JA 422C 

Line Plate Filament Antenna I Frequency 
Volts Volts Volts (external} kc 

(Variation f r om - 5% to pl us 5% in 5 minutes ) 

418 2025 10. 7 11.68 300. 355 
440 2025 11 . 2 n . so 300. 347 
462 2025 n.9 ll.84 J00. 339 

(Variation from - 5% to plus 5% in 
418 2225 10. 4 12. 86 

5 minutes) 
1000. 231 
1000. 219 
1000. 212 

440 2225 n . o 12. 86 
462 2225 11. 6 12. 94 

(Variation from - 5% to plus 5% in 5 minutes) 
418 2200 10. 4 n.64 2000. 216 
440 2200 10.9 11.82 2000.195 
462 2200 11. 7 12.00 2000.175 

Specification Requirements : o.006% 
-- oOo - -

(Variation from-5% to plus 5% in one minute) 
418 2025 10.J ll.64 JOO. J28 
440 2025 10. 9 ll.68 JOO. J28 
462 2025 ll.4 11.80 300. 330 

(Variation from - 5% to plus 5% in one minute ) 
418 2020 10. J 12. so 1000. 230 
440 2020 ll.l 12. 84 1000. 225 
462 2020 ll. 6 12. 94 1000.220 

(Variation from -5% to plus 5% in one minute) 
41.s 2200 10. 3 n.60 2000. 21? 
440 2200 n .o 11.ao 2000. 205 
462 2200 11. 6 11.94 2000. 192 

Specification Requirements : o.oo6% 

Frequency Change 
Cycles Per Cent 

16 0. 0053 

19 0. 0019 

41 0. 00205 

2 o. OCJ06? 

10 0. 001 

25 0. 00125 



TABLE 20 

}.k)del XTBU Transmitting F,quipmcnt 
Variation of Supply Line Voltage 

Test as per paragraphs 'J-7-7 & 2- 37 of Specifications RE 13A 422C 

Line Plate Filament Antenna I Frequency Frequency Change 
Volts Volts Volts (external) kc Cycles Pqr Cent 

(Variation from -10% to plus 10% in 5 minutes) 

396 2200 9.9 11.80 300. 262 
440 2220 n.o n.96 300. 265 
484 2220 12.2 12.06 300. 260 5 0. 0016? 

396 2240 9.8 12.86 1000.209 
440 2240 n . o 12.96 1000.195 
484 2250 12.2 13.02 1000.175 34 0. 0034 

396 2175 9. 9 n.02 2000.236. 
440 2175 n.o ll. 66 2000. 217 
484 2200 12.4 11.,84 2000.199 37 0. 00185 

--o 0o--

(Variation from -10% to plus 10% in 1 minute) 

396 2200 9. 9 ll.76 300. 249 
440 2220 11.0 11.98 300. 257 
484 2220 12. 2 12. 06 300. 258 9 0. 003 

396 2230 9.8 12. 76 1000.283 
440 2240 ll.O 12. 88 1000.284 
484 2250 12. 2 13. 00 1000.2?8 6 0.0006 

396 2200 10.0 10.88 2000. 231 
440 2200 11.1 ll.62 2000.219 
484 2200 12.5 ll.80 2000. 205 26 0. 0013 



TABLE 21 

I.&>del XTBU Transmi. tting F,quipment 
Variations in Ambient Temperature 

Test as per paragraph 3-7-8 of Specifications RE 1JA 422C 

Amb. Rel Frequency P .. A. P.A. Ant. Ll.ne 
Time Temp. Hµm, kc Ep Ip Curr, Volts 

0900 49 13 300.442 2220 920 12.2 435 
15 48 37 352 2200 910 12.0 433 
JO 51.7 26 320 2200 900 11.9 436 
45 51 29 298 2180 890 11.8 435 

1000 50.? 29 280 2170 880 11.5 430 

15 39.5 35 280 2170 880 11.5 431 
30 39.5 33 294 2180 880 11.6 431 
45 40.2 JO 310 2180 880 ll.6 430 

llOO 40.5 30 322 2190 890 11.7 432 
15 40 JO 326 2190 890 u.8 432 

JO JO 40 344 2200 890 ll.9 430 
45 29.5 39 360 2200 900 12.0 432 

1200 JO 38 370 2200 900 12.0 436 
15 29.5 33 380 2200 900 12.0 437 
JO 29.5 30 385 2200 900 12.0 434 

1245 20 53 392 2220 910 12.1 433 
1300 21 35 404 2220 910 12.1 432 

15 21 28 420 2220 920 12.2 434 
30 21 28 426 2230 920 12.3 434 
45 19.5 29 430 2:220 920 12.3 434 

1400 10 27 448 2240 920 12.4 430 
15 10 Jl 458 2250 930 12.5 433 
30 10 25 46o 2250 930 12.5 431 
45 10.5 31 466 2250 940 12.5 430 

1500 9.5 37 470 2250 950 12.5 430 

15 0.5 500 2250 950 12.6 435 
JO 1 528 2280 950 12.? 438 
45 o.5 540 2300 96o 12.8 438 

1600 1 550 2290 950 12.? 428 
15 1.5 550 2290 960 12.8 433 



TABLE 21 continued 

SUMMARY 

Temperature Change Cycles Change per Per Cent Change 
Degrees c, 10 Degrees C1 per one Deg. c, 

50 to 40 46 0.0015 

40 to 30 59 0.0019 

30 to 20 45 0.0015 

20 to 10 40 0.0013 

10 to 0 80 0.0026 

Specification Requirements: ~.0025% frequency 
change per one Degree C change in ambient. 

2 



TABLE 22 

Model XTBU Transmitting Equipment 
Variations in .Ambient Temperature 

Test as per paragraph 3-7-8 of Specifications RE 13A 422C 

Amb Rel. Frequency P.A. P.A. Ant. Line 
Time Temp Hum. kc Eo Ip Curr, Volts 

0830 51 13 1002.200 1930 1000 13.1 435 
45 51 23 175 1900 980 13.0 436 

0900 50.7 25 200 1900 . 970 12.9 438 
15 51.2 25 210 1880 960 12.8 437 
30 51 26 220 1880 . 960 12.8 435 

45 40.5 34 250 1880 960 12.7 432 
1000 41.5 29 -no 1880 960 12.7 435 

15 41.5 29 325 1880 970 12.9 436 
30 41 29 350 1880 . 970 12.9 434 
45 41 29 350 1890 970 12.9 436 

1100 29 39 400 1900 970 13.0 437 
15 29 39 440 1900 980 13.0 437 
30 28.5 36 440 1900 980 13.0 436 
45 29 34 445 1900 980 13,0 440 

1200 30.5 .31 445 1900 980 13.0 44l 

15 19 48 455 1900 985 13.1 440 
_:-·. 30 20.5 42 480 1940 990 13.2 440 

45 19.5 37 495 1910 990 13,l 438 
1300 19.5 36 490 1910 990 13.l 438 

15 21.5 28 502 1920 990 13.l 43? 

30 10.5 36 610 1950 1000 13.3 440 
45 10,5 36 620 1950 1000 13.3 440 

1400 9.5 35 610 1950 1000 13.4 438 
15 10 36 550 1950 1000 13.4 439 
30 10 36 540 1950 1000 13.4 439 

45 0 600 1950 1000 13.5= 438 
1500 1 650 1970 1010 13.5 435 

15 1 600 1980 1010 13.5 433 
30 0.5 600 1990 1010 13.6 434 
45 1 600 2000 1010 13.6 4.36 

- 1 -



TABLE 22 continued 

SUW.URY 

Temperature Change Cycles Change J)f"..r Per cent Change 
Degrees C 

50 to 40 

40 to 30 

30 to 20 

20 to 10 

10 to 0 

10 Degrees C, per one Dog, c. 

130 0. 0013 

95 0. 00095 

57 0. 00057 

38 0.00038 

6o 0. 0006 

Specification Requirements: 0.0025% frequency 
change per one degree C change in ambient. 

2 



TABLE U 
Model ITBU Transmitting :Equipment 
Variations in Ambient Temperature 

Test as per paragraph .3-7-8 of Specifications RE 13A 422C 

Amb Rel. Frequency P.A. P.A. Ant. Line 
'Nrne Temp . Hum, kc Ep Ip ~- Volts 

0830 50 29 2002. 090 2250 920 12. 5 436 
45 50.5 28 030 2220 910 12.4 438 

0900 51.7 24 190 2200 900 12.2 4'39 
15 51 25 250 2200 900 12.1 440 
30 51 26 280 2190 900 12.0 440 

45 J8.5 34 410 2190 890 12.0 430 
1000 38 36 480 2180 890 12. 0 432 

15 40. 2 33 510 2180 880 12.0 430 
30 39.2 35 520 2180 880 12.0 425 
45 40.5 33 520 2180 880 12.0 428 

1100 29.7 37 640 2190 880 12. 0 430 
15 29.5 35 680 2200 890 12.1 434 
30 29 35 700 2200 890 12.1 438 
45 JO.? 26 720 2200 890 12. 2 436 

1200 29 26 750 2200 900 12.3 432 

15 19 39 800 2210 900 12.4 440 
JO 20 29 820 2220 900 12.5 438 
45 19 26 830 2230 900 12.5 437 

1300 19 30 840 2240 900 12.5 436 
15 19.5 34 800 2250 910 12. 5 438 

30 10.5 27 900 2250 910 12.5 436 
45 10.7 27 900 2250 920 12.7 435 

1400 10 29 870 2250 920 12.7 436 
15 10 29 870 2270 920 12.7 434 
30 9 •. 5 28 850 2270 920 12.8 435 

45 o.7 920 2270 920 12. 8 434 
1500 l 950 2280 920 12.9 434 

15 1 900 2290 920 13.0 435 
30 1 860 2290 930 13.0 430 
45 0 860 2290 930 13. 0 430 



TABLE 23 continued 

Temperature Change Cycles Change per Per cent Change 
Degrees 0 1 10 Degrees c, per one Deg, c, 

50 to 40 240 0. 0012 

40 to 30 230 0. 00115 

30 to 20 50 0. 00025 

20 to 10 50 0.OCX)25 

10 too 10 0. 00005 

Specification Requirements: 0.0025% frequency 
change per one degree C change in ambient. 



TABLE 24 

Model XTBU Transmitting Equipment 
Variations in Humidity 

Test as per paragraph 3-7-9 of Specifications RE 13A 422C 

Amb. Rel. Frequency P.A. P.A. Watts Line 
~ Temp, Humid. kc Ep Ip ()itput Volts 

0900 41.5 27 .300.609 2210 960 950 434 
15 41.2 29 579 2200 950 942 435 
30 42.0 28 556 2190 940 933 435 

45 39.0 80 532 2180 930 910 440 

1000 40.5 90 516 2180 930 903 440 
15 42.5 97 498 2180 920 869 440 
30 41.0 96 497 2180 920 869 440 
45 41.2 93 500 2180 920 869 438 

llOO 41.5 93 499 2180 920 869 432 
15 41.5 97 498 2180 920 869 432 

30 38.5 66 510 2180 920 869 438 
45 40.? 36 515 2180 920 869 436 

1200 40.0 29 520 2180 920 869 440 
15 41.0 2? 528 2180 930 874 442 
30 40.2 32 530 2180 920 874 440 
45 41.0 29 532 2190 930 883 440 

1300 40.0 30 534 2190 930 887 438 

Transmitter operated at full power output 15 minutes previous to 
starting of test. 

Frequency at end of 1st test period: 300.556 kc 
Frequency of greatest subsequent change: 300.497 
Maximum frequency change: 59 cycles; 0;019.?% 
Specification Requirements: 0.05% 

Greatest variation of power output from end of 
first test period: 6.9% 
Specification requirements: 5% 

Transmitter operating into 1500 watt, 
998 uuf in series. 

110 volt Lamp with 



11BLE 2S 

Model XTBU Transmitting Equipment 
Variations in Humidity 

Test as per paragraph 3-7-9 of Specifications RE 13A 422C 

Amb. Rel. Frequency P.A. P.A. Watts Line 
~ Temp, lfumid. kc Ep -1R.._ Output Volts 

0900 41.7 30 1000.745 1910 1000 1300 438 
15 41.7 28 780 1910 1000 1295 442 
30 42.0 28 795 1900 1000 1285 440 

45 39.5 86 682 1900 1000 1285 439 

1000 4)..7 93 490 l'Jw 1000 1280 440 
15 42 .. 5 9? 323 1900 1000 1270 440 
JO 40.7 90 320 1900 1000 1265 432 
45 41.0 93 JOO 1900 1000 1265 437 

1100 39.7 93 408 1900 1000 1270 437 

15 39.7 41 6o'7 1900 1000 1265 438 

30 40.5 30 702 1900 1000 1270 438 
45 42.0 25 750 1900 1000 1270 439 

1200 42.0 24 772 1900 1000 1270 442 
15 42.0 24 780 1900 1000 1270 442 
JO 42.0 24 790 1900 1000 1270 440 

Transmitter operated at full power output one hour previous to 
starting of test. 

Frequency at end of 1st test period: 1000.795 kc 
Frequency of greatest subsequent change: 1000.300 kc 
Maximum frequency change, 495 cycles, 0.0495% 
Specification Requirementsa 0.05% 

Greatest variation of power output from end of 
first test period: 1.56% 
Specification requirementsa 5% 

Transmitter operating into 1500 watt, no volt lamp with 
998 uuf in series. 



TABLE 26 

J.k>del XTBU Transmitting F.quipment 
Variations in Humidity 

Test as per paragraph 'J.-7-9 of Specifications RE 13A 422C 

Amb. Rel. Frequency P.A. P.A. WATTS 
Time Temp. Humid, kc _At_ Ip Output 

1000 39.? 29 2000~888 2250 950 1300 
15 40.5 31 930 2250 950 1300 
30 41.5 29 960 2250 950 1300 

45 41.5 ff"! 500 2250 950 1300 

1100 42.0 97 253 2250 950 1290 
15 41.5 93 235 2250 950 1290 
30 41.5 93 228 .2.250 950 1285 
45 41.5 93 222 2250 950 1290 

1.200 41.7 93 .209 2250 950 1.290 

15 40.2 60 479 2250 950 1290 

30 42.5 28 700 2250 930 1290 
45 41 • .2 31 804 2250 930 1290 

1300 40.5 30 855 .2250 930 1290 
15 40.2 32 894 .2250 930 1290 
30 40 .. 5 32 918 2250 930 1290 

Transmitter operated at i'ull power output one hour and 50 min. 
previous to starting of test. 

Frequency at end of 1st test period: 2000.960 kc 
Frequency of greatest subsequent change: 2000.209 kc 
Maximwn frequency change: 751 cycles; o.038% 
Specification requirements: 0.05% 

Greatest variation of power output from md of 
first test period: 1.15% 
Specification requirements: 5% 

Transmitter operating into 1500 watt 1 110 volt lamp with 
998 uuf in series. 

Line 
Volts 

434 
438 
437 

436 

438 
440 
439 
441 
440 

442 

444 
437 
442 
440 
440 



TABLE 27 

llodcl XTBU Transmj,tting Equii:mwnt 
Locked Key Operation for T190 Hours 

Test as per paragraph ►7-10 of Specifications RE 13A 422C 

Temp Frequency Plate Plate Output Line 
~ oc kc Volts ~ Watts Volts 

1:15 22.8 Filaments on 
20 22.8 300.250 2050 980 979 437 
25 22.8 230 2025 980 982 438 
30 22.6 221 2020 980 979 438 
35 22.6 216 2020 980 979 438 
40 22.8 211 2020 980 979 440 
45 22.6 208 2020 980 979 439 
50 22.8 204 2020 980 979 440 
55 22.6 200 2010 980 975 439 

2:00 23.0 198 2010 980 975 439 
05 23.0 196 2010 980 972 439 
10 23.0 194 2010 980 972 440 
15 23.4 190 2010 96o 972 438 
20 23.8 188 2000 960 968 438 
25 23.4 186 :2000 960 965 438 
30 23.4 185 2000 950 968 440 
35 23.1 182 2000 950 951 431 
40 22.9 180 2000 950 951 434 
45 22.7 179 2000 950 955 430 
50 22.8 1?8 2000 950 951 434 
55 22.6 176 2000 950 948 435 

3:00 22.s 175 2000 950 941 430 
05 22.9 175 2000 950 941 434 
10 23.2 175 2000 950 941 436 
15 23.6 175 :2000 950 945 436 
20 23.8 175 :2000 950 941 437 

Frequency change in first five minutes: 20 cycles; 0.0067% 
Specification Requirements - 0.015% 

Maximum frequency change during remainder of test 
from frequency at end of first five minutes: 55 cycles; 0.0183% 
Specification Requirements: 0.03% 



TABLE 28 

Model XTBU Transmitting Equipment 
Locked Key Operation for Two Hours 

Test as per paragraph 3-7-10 of Specifications RE 13A 422C 

Temp. Frequency Plate Plate Output Line 
Time oc KC Volts Curr. Watts Volts 

10:45 23.0 Filaments on 
50 22.6 1000.238 2245 970 1075 438 
55 22.8 185 2240 960 10?5 438 

11:00 22.9 167 2240 950 1055 439 
05 22.7 161 2240 950 1050 439 
10 22.6 165 2240 950 1050 440 
15 22.2 166 2240 945 1040 438 
20 22.6 172 2225 945 1030 439 
25 23.0 175 2225 945 1026 440 
30 24.3 180 2225 940 1026 440 
35 24.s 183 2225 940 1026 440 
40 25.2 185 2225 940 1026 440 
45 25.2 190 2210 940 1026 440 
50 25.l 192 2210 940 1026 440 
55 25.0 194 2210 940 1026 440 

12:00 24.9 204 2210 940 1026 440 
05 24.4 209 2200 930 1026 440 
10 24.4 212 2200 930 1026 440 
15 24.4 220 2200 930 1015 441 
20 24.0 225 2210 930 1020 442 
25 ~3.9 230 2210 930 1026 442 
30 23.7 234 2210 925 1015 434 
35 23.5 238 2210 925 1015 434 
40 23.8 242 2210 925 1010 435 
45 24.0 244 2210 925 1010 434 
50 24.8 246 2210 925 1000 438 

Frequency change in first five minutes: 53 cycles, o.0053l 
Specification Requirements: 0.015% 

Maxiimun frequency change during remainder of test 
from frequency at end of first five minutes, 61 cycles; o.0061% 
Specification Requirements: 0.03% 



TABLE 29 

:tk>del XTBU Transmitting Equipment 
locked key operation for Two Hours. 

Test as per paragraph 3-7-10 of Specifications RE lJA 422C 

Temp Frequency Plate Plate Output Line 
Time ~ Kc Volts Curr, Watts Volts 

8:40 22.5 Filaments on 
45 22.? 2000.510 2230 990 1563 438 
50 23.2 395 2225 990 1553 438 
55 22.0 355 2225 990 1540 437 

9100 22.0 352 2225 990 1540 437 
05 22.0 353 2225 990 1520 436 
10 22.1 378 2225 990 1515 438 
15 21.8 396 2220 990 1510 436 
20 21.6 418 2220 980 1505 439 
25 21.4 438 2225 990 1505 440 
30 21.2 458 2220 980 149? 438 
35 21.2 480 2220 960 1487 438 
40 21.3 500 2220 960 1487 436 
45 21.4 518 2220 960 148? 440 
50 21.0 531 2210 960 1468 438 
55 22.0 546 2220 955 1468 438 

10:00 22.1 565 2220 950 1458 437 
05 22.2 580 2210 955 1443 438 
10 22.~ 590 2210 955 1443 439 
15 22.2 600 2210 950 1425 438 
20 22.2 618 2210 950 1420 43? 
25 22.0 630 2210 940 1402 438 
30 22.0 640 2210 940 1383 438 
35 22.2 655 2210 940 1380 439 
40 22.2 662 2210 930 13?3 438 
45 22.6 670 2210 930 1348 438 

Frequency change in first five minutes: 115 cycles; 0.0058% 
Specification requirements: 0.015% 

Maximum frequency change during remainder of test 
from frequency at end of first five minutest 2?5 cycles; 0.6138% 
Specification requirements: 0.03% 



TABLE )0 

M:>del XTBU Transmi. tting F.quipment 
Change from Key Locked to Intermittently Keyed Condition 

Test as per paragraph 3-7-ll of Specifications BE 13A 422C 

Frequency at Frequency at 
end of 10 min. end of 10 sec. 

Test key locked dash 20 min. Change in Frequency 
Condition period (kc) later (kc) Cycles Per cent 

M.O. Fil. 
not lighted 1000.225 1000.356 131 0.01.31 

M.O. Fil. 
lighted 1000.272 1000 • .307 .35 0.0035 

M.O. Fil. 
not lighted 2000.389 2000.575 186 0.0093 

M.O. Fil. 
lighted 2000.382 2000.424 0.0021 

M.O. F11. 
not lighted 300 • .312 .300.354 0.014 

Y.O. Fil 
lighted 300.322 .300.338 16 0.0053 

Specification Requirements: 
Master Oscillator Filaments Lighted:, 
Master Oscillator Filaments not Lighted 



TABLE 31 

Model XTBU Transmitting Equiinent 
Change from Continuously Keyed Condition 

to Intermittently Keyed Condition. 

Test as per paragraph 3-7-12 of Specifications RE 13A 4220 

Frequency at Frequency at 
end of 30 min. end of 10 sec. 

Test continuous dash after Change in Frequency 
Condition keying (kc) 29 min, pa.use Cycles Por cent 

All fils. 
lighted 1000.209 1000. 248 39 0.0039 

All fils. 
lighted 2000.745 2000.785 40 0. 002 

All fils. 
lighted 3~ 

(*) It was found impossible to conduct this test at 300 kc, 
due to the fact that when the transmitter was keyed arc overs 
occurred in Capacitors C-139 and C-143 (variable air condensers) 
and also to ground from the conductor between C-139 and C-14 7, 
where the conductor passes through the P. A. deck. The arc 
overs caused the overload relays to operate, prohibiting con­
tinuation of the test. No trouble was encountered during the 
locked key condition; hence it appears that insufficient spacing 
is provided to prevent breakdown by keying transients. It was 
observed that when the transmitter had been heated up due to 
previous operation, the arc overs appeared to occur more readily 
thD.n when the equipment was cold. 

Specification Requirements: 0.01% 



TABLE 32 

1k>clcl XTBU Transmitting F.quipmcnt 
Inclination Test 

Test as per paragraph 3-7-13 of Specifications RE 13A 422C 

Maximum Difference Minimum Test 
Time Frcauency Cycles Frequency Condition 

Inclination: Front to Back 

1:34 300.543 Stationary 
35 535 4 300. 539 Inclination 
40 532 5 537 " 
45 525 5 530 II 

50 521 5 526 " 
55 516 5 521 II 

2:00 512 5 517 " 
05 508 5 513 II 

o6 513 Stn.tionn.ry 

Maxi.mum frequency chl'.ngc during test from frequency at start 
of test: 35 cycles; 0,011% 
Maxi.Jmim frequency change o.t any two points in inclination 
cycle (max to min): 5 cycles; 0.0016%. 

Inclination: Side to Side 

9:25 300.209 Stationary 
25 198 5 300.203 Inclination 
30 195 7 202 II 

35 190 8 198 II 

40 185 9 194 " 
45 181 8 189 " 
50 176 8 184 II 

55 174 ? 181 II 

55 182 Stationary 

Ma.xi.mum frequency change during test from frequency at start 
of test: 35 cycles; o,OU% 
Maximum frequency change at any two paints in inclination 
cycle (max to min): 9 cycles; 0.003% 

Inclin~tion at rate of 5 complete cycles per minute 

Specification requirements: O.OOS%. 



TABLE 33 

Model XTBU Transmitting Equipment 
Inclination Test 

Test as per paragraph 3-7-13 of Specifications RE lJA 4220 

Maximum Difference Minimum Test 
~ Frequency Cycles Frequency Condition 

Inclination: Front to Ba.ck 

2:15 1000.520 Stationary 
15 520 10 1000.530 ~clinc.tion 
20 532 14 546 lt 

25 543 12 555 " 
JO 547 13 560 II 

35 550 15 565 It 

40 553 15 568 " 
45 555 15 570 " 
45 567 Stationary 

Maximum frequency change during test from frequency at 
of test: 50 cycles; 0.005% 

start 

Maxi.mum frequency change at any two points in inclination 
cycle (max to min); 15 cycles; 0.0015% 

Inclination: Side to Side 

ll:10 1000.215 Stationary 
10 215 13 1000.228 Inclination 
15 220 12 232 " 20 221 l4 235 II 

25 224 11 235 II 

30 226 13 239 II 

35 225 16 241 II 

40 227 15 242 II 

40 232 Stationary 

Kaximum frequency chn.nge during test from frequency at ~tart 
of test: 27 cycles; 0.0027% 
Mruc:i.mum frequency change at any trro points in inclination 
cycle (max to min); 16 cycles; 0.0016% 

Inclination at rate of 5 complete cycles por minute 

Specification requirements: 0.005% 



TABLE 34 

Model XTBU Transmitting Equipment 
Inclination Test. 

Test as per paragraph 3-7-13 of Specifications RE lJA 422C 

Maximum Difference Minimum Test 
Time Frequency Cycles Frequency Condition 

Inclination: Front to Back 

3:10 2000.543 Stationary 
10 535 25 2000.560 Inclination 
15 535 13 548 11 

20 515 30 545 II 

25 522 23 545 II 

30 535 17 552 " 35 540 15 555 11 

40 542 16 558 II 

40 558 Stationary 

Maxi.mum. frequency change during test from frequency at start 
of test: 28 cycles; 0.0014% 
Maxi.mum frequency change at any two points in inclination 
cycle (max to min): JO cycles; 0.0015% 

Inclination: Side to Side 

12:55 2000.206 Stationary 
55 210 10 2000.220 Inclination 

1:00 219 15 234 II 

05 224 18 242 ti 

10 223 19 242 II 

15 231 18 249 II 

20 231 19 240 II 

25 235 20 245 II 

25 235 Stationary 

Maximum frequency change duringtest from frequency at start 
of test: 43 cycles; 0.0021% 
Maximum frequency change at any two points in inelination 
cycle (max to min): 20 cycles; 0.001% 

Inclination at rate of 5 complete cycles per minute. 

Specification requirements: O.D05%-



TABLE 35 

Model XTBU Transmitting Equipment 
Vibration 

Test as per paragraph .3-7-14 of Specifications RE 13A 422C 

Frequency P.A. P.A. Antenna Test 
~ kc Ep Ip Current condition 

3:30 300.402 2210 1000 13.0 No vibration 
30 400 2210 1000 13.0 Vibration 
35 398 2200 1000 13.0 " 
40 392 2210 1000 13.0 II 

45 392 2210 1000 13.0 " 
50 390 2200 1000 12.9 " 
55 390 2200 990 12.8 " 

4:00 388 2210 1000 12.8 II 

00 388 2210 1000 12.9 No vibration 

Maximum set in frequency (difference between start and end 
of testA 14 cycles; 0.0046% 

2:40 1000.410 1900 1000 12.6 No vibration 
40 396 1900 1000 12.6 Vibration 
45 400 1900 990 12.8 n 

50 400 1890 990 12.5 " 
55 388 1890 980 12.5 II 

3:00 390 1900 990 12.8 n 

05 380 1890 975 12.5 II 

10 382 1890 990 12.5 n 

10 386 1900 990 12.4 No vibration 

Uaxinrum set in frequency (difference between start and end 
of test): 24 cycles; 0.0024% 

1:20 2000.518 2225 960 12.5 No vibration 
25 530 2225 960 12.5 Vibration 
JO 544 2210 950 12.3 n 

35 553 2210 950 12.4 ti 

40 570 2210 ~950 12.5 " 
45 582 2210 950 12.4 It 

50 592 2205 950 12.4 II 

50 596 2210 950 12.5 No vibration 

Ma:rhnnm set in frequency (difference between start and end 
of test): ?8 cycles; 0.0039% 

Specification Re~uiremonts: 0.005% 



TABLE 36 

Model XTBU Tronsmitting F,quipncnt 
Shock Test 

Test as per pnragraph 3-7-15 of Specifications RE 13A 422C 

Shock Frequency Frequency 
applied before after Fre9.uency Difference 
to : shock shock Cycles Per cent 

Front* 2000.343 2000.354 11 0.00055 
Back 351 358 7 0.00035 
Right Side 373 360 13 o.00065 
left Side 323 308 15 o.00075 

* Plate overload and control ttJtt opened under shock. 

Front 1000.316 1000.341 25 0.0025 
Backit< 303 ')!:)? 6 o.0006 
Right Side 301 305 4 0.0004 
left Side 306 306 0 0 

* Pl.ate overload relay opened. 

Front 300.226 300.225 1 0.0003 
Back 238 '22? 11 0.0036 
Right side 230 230 0 0 
left Side 225 '225 0 0 

Specification requirementsi o.005% 



TABLE 37 

Lfodel XTBU Transmitting Equipment 

Summary of frequency Stability tests. 

Tests as per paragraph 3-7 of Specifications RE 13A 422c. 

Per cent Frequency 
Uaximum Frequency Variati on of Speci- Spec. 
Variation (%) fication allowance Limits 

Test No, 300 1000 2000 ;~ !QQQ ~ 

J-7- 1 (a) 0. 0066 0. 00316 o. 00078 66% 32% 8% 0. 01 
(b) 0. 009 o. ~ 5 0. 0015 60 30 10 0. 015 

3-7-2 (a) 0. 0181 0. 0239 O. Oll5 91 120 57 0.02 
(b) 0.0206 0. 0259 0. 0124 45 5'1 , 27 0. 045 

3-7- 3 0. 0063 0. 0017 0. 0007 42 ll 5 0.015 
3-7-4 0. 0026 0. 0045 0. 001 26 45 10 0. 01 
3-7-5 0. 00467 o. oon 0. 00205 93 22 41 0.005 
3-7- 6 (a) o. on 6 0.0226 0. 058 77# 151# 387# 0.015 

(b) 0. 00264 0.004 0. 00414 53 80 83 0. 005 
3-7- 7 0. 0053 0.0019 0. 00205 88 32 34 o.006 
3-7- 8 0. 0026 0. 0013 0. 0012 104 52 48 0. 0025 
3-7-9 0. 0197 0. 0495 0. 038 39 99 76 0.05 
3-?- lO(a) o. 0067 0. 0053 0. 0058 45 35 39 0.015 

(b) 0. 0183 0. 0061 0. 0138 61 20 46 0 .03 
3-7-11(~) 0. 0053 0.0035 0. 0021 53 35 21 0.01 

(b ) 0.014 0. 0131 0. 0093 70 65 47 0. 02 
3-7- 12 * 0. 0039 0. 002 - * 39 20 0.01 
3-7-13 0. 003 0. 0016 0. 0015 60 32 30 0.005 
3-7- 14 0. 0046 0. 0024 0. 0039 92 48 78 0. 005 
3-7-15 0,0036 0, 0025 0, 00075 72 50 15 0, 005 

Totals o.1652J.?: 0.18246 0.17247 Avg. Avg. Avg. 0. 2985 (total) 
65if, 53 54 

*and# - see par. 125 of t ext. 



TABLE 38 

l.k>del XTBU Transmitting Equipment 
O\Terlap and Limiting Frequency of Master Oscillator. 

Test as per paragraph .3-11-1 of Specifications RE 13A 4220 

Control Control Frequency Overlap Mean Freq. Per Cent 
"A" "B" KC KC KC Overlap 

Specification limit: 150 e.49 145.76 5.83 
0 1 141.51 

2500 1 18?.43 
20.57 177.15 11.63 

0 2 166.86 
2500 z 219.8.3 22.61 208.52 . 10.85 

0 3 197.22 
2500 3 293.60 29.32 278.94 10.50 

0 4 264.28 
2500 4 408.80 78.65 369.48 21.3 

0 5 3.30.15 
2500 5 5.35.25 118.'2·: 476.14 24.8 

0 6 417-.03 
2500 6 643.50 53.86 616.57 8.?.3 

0 7 589.64 
2500 7 762.50 9.3.22 '715.89 1.3.0 

0 8 669.28 
2500 8 929.42 130.97 86.3.94 15.18 

0 9 ?'.}8.45 
2500 9 1030.72 115.29 m -·oa - . 11.87 

0 10 915.4.3 
2500 10 1123,90 123.9 1061.95 n.6a 
Specification limit: 1000.00 

Specification Requirements: .3% overlap 



A-I 
T.ABLE J9 

Model XTBU Transmitting Equipment 
Limiting Frequencies and Overlap of Intermediate Amplifier Circui1 

Test as per paragraph 3-11-1 of Specifications RE 13A 422C 

Column: 1 2 3 4 5 6 7 8 9 

Limiting) MO IA IA IA I A IA IA.- IA ~ .... 

Stage ) PA PA p 

Controls 

A 0 1356 819 1400 970 1781 1205 1;366 1.48 

B 1 2 2 2 .2 4 4 6 

C 1 1 2 2 3 3 .4 4 
D 2•2 100 0 100 0 100 0 100 

E 8 89 0 88 9 39 0 90 

F 3 6 3 6 4 5 4 '7 

G 1 l 1 1 4 6 1 3 

0 H 1 1 2 2 3 4 4 4 

J 2 2 3 3 .3 6 5 8 

f J K 40 83 26 73 62 

0 L 
837 1064 244 5. 

5; Freq: 279.26 379.07 .352.78 484-32 440 . .31 728 . 57 620.17 999.71 8. 

"'t, KC Overlap: 26.29 44.01 108.4 1 
.. -. ,. 
(/J 

Me:an Freq: 365.93 462.31 674-37 9 
,--.-.... .. I 

16.l 

% Overlnp: 
7.19 9. 53 

t t I 

C) Specification Requirements: 3% min. Overlap 



A-J.- TABLE .39 

Model XTBU Transmitting Equipment 
.ting Frequencies and Overlap of Intermediate Amplifier Circuit 

>ecificetions RE 13A 422C 

9 
2 
2 
0 
0 
3 
1 
2 
.3 

~6 

52.78 

26.29 

65.9.3 

7.19 

4 
IA 

1400 
J 
2 

100 
88 

6 
1 
2 
3 

73 

484.32 

Lon Requirements: 

5 
I A-

970 
J 
.3 
0 
9 
4 
4 
3 
3 

62 

440.31 

44.01 

462.31 

9. 53 

6 
IA 

1781 
4 
.3 

100 
39 

5 
6 
4 
6 

837 

728.57 

3% min. Overlap · 

7 
IA.­
PA 

1205 
!t. 
.4 
0 
0 
4 
1 
4 
5 

1064 

620.17 

108.4 

674.37 
16.1 

8 
IA 

1;366 
6 
4 

100 
90 

'7 
J 
4 
8 

244 

999.71 

9 
:A· 
PA 

11.82 
5 
5 
0 
0 
5 
6 
5 
7 

532 

845.11 

154.6 

922.41 

16".78 

10 
IA 

1155 
9 
5 

100 
84 
8 
4 
5 
0 , 

783 

1719.6 

11 
IA 

1307 
8 
6 
0 

13 
6 
5 
6 
9 

7.36 

1500.0 

219. 6 
1609.8 

13.63 

12 
IA 

1948 
10 
6 

100 
63 

8 
1 
6 
9 

1115 

2137.5 

137.5 
2068.75 

6.68 

0 -n 
0 _.,., 

)> 
,:.,; 
f'r" 
':..}I, ..-..,., 

'· ·-r 
C 



TABLE 40 

Model XTBU Transmitting Equipment 
Limiting Frequencies and overlap of Power Amplifier Circu 

Test as per paragraph 3-11-1 o.f Specifications RE 13A 422C 

Column: 
Limiting) 
Stage ) 

Control s 

1 
MO 

2 
PA 

3 
JA 
PA 

4 
PA 

5 
PA 

6 
PA 

7 
IA 
PA 

,.. 
0 

PA 

A 1464 819 1503 837 1630 1205 1350 
B 2 2 -3 3 4 4 6 
C 2 2 3 2 3 4 5 

-~0 _______ _;4=2;;..._ ___ _;o;_ __ ___.3~8'------'61"-___ 8~8;:__ _ _ _;o;__ ___ 45 
- ~E'---- --'-s ___ 1=00~ _ __ _;0,.___ ___ 1=o;a..;o;.__ ___ o;;..._ __ -=10;:;...;o,___ __ _;0;_ ___ 1os 

F 6 3 6 4 7 4 'i 
G J l 3 3 4 1 
H ~l"'----- 2 2 3 3 

4 
4 

J 2 3 3 3 6 r: ., 
K 85 26 76 58 
L m 1064 

Freq : 279.26 392.15 35.3.78 

.39 • .37 

372 .47 

10.58 

496.91 1.28.95 699-52 620 .17 102( 

KC Overlap . 

Mea.'1 Freq . 

% Overlap 

67.96 

462.93 

14.7 

79.35 

659.85 

12.03 

Note: The M.O. and IA circuits limited the end frequenc i es of columns l t.:.nd 12; h, 
Power Amp circuits , even though capable of reaching lower and higher f reque1 
respectively, could not be t uned. 



TABLE 40 

Model XTBU Transmitting Equipment 
,quencies nnd Overlap of Power Amplifier Circuit 

ttions RE 1.3A 422C 

4 
PA 

1503 
.J 
3 

38 
100 

6 
~ 

2 
3 

76 

496,91 

5 
PA 

8.37 
.3 
2 

61 
0 
4 

.3 

.3 
58 

428.95 

67.96 

462.9.3 

14.7 

6 
PA 

16.30 
4 
.3 

88 
100 

7 
4 
.3 
6 

.394 

699.52 

7 
IA 
PA 

1205 
4 
4 
0 
0 
1. 
1 
4 
,: ., 

1064 

620.17 

79,.35 

659.85 

12 .0.3 

0 
PA 

1.350 
6 
5 

45 
lOQ 

7 
4 
4 
3 

29.3 

1020.94 

9 
IA 
r,. 

11.82 
5 
5 

-0 
0 
5 
6 
5 
7 

5.32 

845,11 

175.83 

93.3.03 

18.87 

ted the end frequencies of columns 1 end 12; hence the 
1gh capable of r eaching lower and higher frequencies 
1ned. 

1228 927 0 10 8 
6 5 m 

91. 79 100 (). 
100 0 6J r,:· 8 6 

6 1 ,,.:, 

5 6 6 
lf"t" 
~ 

9 9 ("" 

--937 654 l 

f--' .'f 

2100.69 1416.27 2137.5 l 

0 
684,42 

1758.48 

38,9 

Specification 
RequirernE!lts : 3% min. Overlap 



TABLE 2.2 

Model XTBU Transmitting Equipment 
Limiting Frequencies and Overlap of Intermediate Amplifie 

12 
Test as per paragraph 3-11-1 of Specifications RE 13A 422C IA 

Column: 1 2 3 4 5 6 7 8 
Limiting} MO IA IA IA I A IA IA- IA 1948 Stage ) P.A PA 

~ --
Controls ----1%r-

1356 819 1a66 A 0 1400 970 1781 1205 8 
B 1 2 2 .2 2 If. !± 6 l 
C 1 1 2 2 3 3 .4 4 6 
D ~-~ 100 0 100 0 100 0 100 9 
E 8 89 0 88 9 39 0 90 
F 3 6 3 6 4 5 4 '7 1115 
G 1 1 1 1 4 6 1 3 
H 1 l 2 2 3 4 4 4 21'.37 .5 
.J 2 2 3 3 3 6 5 8 
K 40 83 26 73 62 - - - 137-5 
L 837 1064 244 ) - - - - - 2068.75 

Freq: 279.26 379.07 352.78 484.32 440.31 728.57 620.17 999.71 6.68 
~ 

KC Overlap: 26.29 44.01 108.J. 

Mea.n Freq: 365.93 462.Jl 674-37 

7.19 9. 53 16.l 
'I, Overlap: 

Specification Requirements: 3% min. Overlap 



-
TABLE f:t.O 

Model XTBU Transmitting Equipment 
Limiting Frequencies and Overlap of Power Amplifier Circt 

Test as per pnragraph 3-11-1 of Specifications RE 13A 422C 

1.2 
Colwnn: 1 2 3 4 5 6 7 8 1~ 
Limiting) MO PA lA PA PA PA IA PA 
Stage ) PA PA ---Controls -

A - 1464 819 1503 8.37 1630 1205 1350 
B - 2 i -3 3 4 4 6 
C - 2 2 3 2 3 4 5 ~ 
D 42 0 28 61 88 0 !t5 ~ E 8 100 0 100 0 100 0 100 
F - 6 3 6 4 7 ,. 7 --=r G - 2 1 J ~ ~ 1 !t 
H - 1 2 2 3 3 4 4 
J - 2 3 3 3 6 ~ a ., 
K - 85 26 76 58 
L - - - - - 394 1064 293 

21.3'7 • 5 
Freq: 279,26 392,15 .35.3,78 496,91 428 .95 699,52 620.17 1020,94 8 

KC Overlap .39,37 67,96 79,.35 l', 

Mean Freq. 372 ,47 462.9.3 659,85 93. 

% Overlap 10, 58 14,7 12.03 18 

Note: The M.O. and IA circuits limited the end frequencies of columns 1 and 12; hence the \ . o"er 1.o.P 
Power Amp circuits, even though capable of reaching lower and higher frequencies 3'fo ml.l\• 

respectively, could not be tuned. 



TABLE£ 

Model XTBU Transmitting Equipment 
Limiting Frequencies and Overlap of Antenna Circuits 

Test as per paragraph 3-11-1 of Specifications RE 13A 422C 

Column 1 2 3 4 5 6 7 8 9 
Limiting) 
Circuit) 

MO MO MO ANT ANT ANT ANT ANT ANT 

Controls -
A - 1240 1510 1575 175 1875 1435 2025 1965 
B - 2 .1 2 2 3 3 3 3 
C - 1 1 1 1 3 3 3 3 
D - 86 59 47 58 53 34 57 55 
E - 85 6o 41 58 57 75 62 62 
F - 6 5 5 5 6 5 6 6 
G - 3 5 1 1 4 3 3 3 
H - 1 1 2 l 2 2 2 3 
J 1 l 2 2 3 3 4 4 5 
K 0 98 0 98 0 98 
L - - - - - - 0 l,28~ 0 

1.88.78 
Freq: 279.26 377.01 337.7 400.47 '334,07 544 .68 56o.5 554.75 

KC Overlap: 39,Jl 66.40 55.90 5. 75 

Mean Freq: 357.36 367 .27 516.73 557.63 

% Overlap: 11.0 18.1 10.8 1.03 

Columns 1, 2 and 3, Antenna Resistance 7.66 ohms 
Antenna Capacity 500 uuf 

Columns 4 to 18 incl., Antenna ResistMce 7.66 ohms 
Antenna Capacity 998 uuf 



TABLE.£ Continued 

Model XTBU Transmitting Equipment 
Limiting Frequencies and Overlap of Antenna Circuits 

Test as per paragraph 3-11-1 of Specifications RE 13A 422C 

Column 10 11 12 13 14 15 16 17 18 
Limiting) ANT ANT ANT ANT ANT ANT ANT ANT IA 
Circuit) 

ControJ3 -

A 1435 1375 2100 1870 2100 1700 1650 1325 
B 4 4 4 4 5 5 a 6 
C 3 3 4 4 5 5 5 5 :-

D 78 76 57 50 43 23 91 44 
E 88 86 55 45 33 14 80 36 
F 7 7 6 5 6 6 8 6 
G 2 2 1 6 6 2 3 6 

H 3 3 4 4 5 5 5 5 

J 5 6 6 7 7 8 8 9 9 
K 
L 1385 0 l,285 0 l,285 0 l,285 ·.•o 

Freq: 663.1 652.75 783.33 746.43 1008.7 902.18 1608.48 1014.95 

KC Overlap: 10.35 36.9 106. 52 593.53 

Mean Freq: 657.93 764.88 955.44 1311.72 

% Overlap: 1.57 4.83 11.15 45.2 



TABLE 42 

Model XTBU Transmitting Equipment 
Calibration of Master Oscillator Dial - KC per Division 

Test as per paragraph 3-15 of Specifications RE 13A 4220. 

Control Control Frequency Divisions KC KC per % per 
"A" "B" KC Change Change Division Division 

0 1 141.51 
802 1 150 802 8.49 o.01o6 0.007 

1215 l 160 413 10 0.0242 0.015 
1553 1 170 338 10 0.0296 0.017 
1905 1 180 352 10 0.0284 0.015 
2500 1 187.4 595 7.43 0.0125 0.001 

0 2 166.86 
746 2 175 764 8::;.l4 0.0106 0.006 

1286 2 190 522 15 0.0287 0.015 
1569 2 200 283 10 0.0354 0.017 
1868 2 210 ~ 10 0.0334 0.016 
2500 2 219.83 632 9.,83 0.0155 o.oo? 

0 3 197.22 
1084 3 225 1004 27.78 0.0256 o.ou 
1526 3 250 442 25 0.0565 0.022 
1923 3 275 397 25 o.o630 0.023 
2500 3 293.6 571 18.6 0.0322 o.ou 

0 4 264.28 
735 4 280 ?35 15.72 0.0214 o.oo? 

1025 4 JOO 290 20 o.0690 0.023 
1360 4 325 335 25 o.0746 0.023 
1630 4 350 270 25 0.0926 0.026 
1890 4 375 260 25 0.0962 0.025 
2$00 4 408.8 610 33.8 0.0555 0.013 

0 5 330.15 
618 5 350 618 10.85 0.0116 0.005 

1278 5 400 660 50 o.0758 0.019 
1694 5 450 416 50 0.120 0.026 
2064 5 500 370 50 0.135 0.027 
2500 5 535.25 436 35.25 0.0808 0 .015 

0 6 417 
780 6 450 789 32.97 0.0423 0.009 

1265 6 500 485 50 0.103 0.021 
1620 6 550 355 50 0.141 0.025 
1960 6 600 340 50 0.147 0.024 
2500 6 643.5 540 43.5 0.0805 0.012 

1 



TABLE 42 Continued 

0 7 589.64 
635 7 600 635 10. 36 0.0163 0.003 

1310 7 650 675 50 0. 0740 0. 011 
1740 7 700 430 50 O.ll62 0. 016 
2217 7 750 4'77 50 0.1048 0.014 
2500 ? ?62.5 283 12. 5 0. 0442 0. 006 

0 8 669. 28 
847 8 700 847 30.72 o. o.363 0. 005 

1308 8 750 461 50 0.1083 0.014 
1626 8 800 318 50 0.1572 0. 020 
1887 8 850 261 50 0.1917 0.022 
2185 8 900 298 50 o.1678 0. 017 
2500 8 929.42 315 29. 42 0.0934 0.01 

0 9 ?98.45 
105? 9 850 1057 51.55 0. 0487 0. 005 
1505 9 900 448 50 o.lll7 0. 012 
1820 9 950 315 50 o.1588 0.016 
2148 9 1000 328 50 0.1525 0. 015 
2500 9 1030.72 352 30.72 o.os72 0. 008 

0 10 915.43 
914 10 950 914 34.57 0.0379 0. 004 

146? 10 1000 553 50 0. 0905 0. 009 
1826 10 1050 359 50 0.1393 0.013 
2195 10 1100 369 50 0.1355 0. 012 
2500 10 1123.9 305 23.9 0.0783 o.oo? 

Average: 0.014% 

Specification Requirements: Average not to 
be less than o. 01% 

2 



TABLE 43 

Model XTBU Transmitting Equipment 
Effect of Dial Locks 

Test as per paragraph 3-16 of Specifications RE 13A 422C 

Direction Frequency KC Frequency Change 
Control of approach Not Locked locked Cycles Per cent 

MO 11A11 Clockwise 2000.247 2000.243 4 0.0002 
MO 11A11 Ctr Clock 380 355 25 0.00125 

IPA t'l)II Clockwise 242 238 4 0.0002 
IPA "1J11 Ctr Clock 245 242 3 0.00015 

PA "E" Clockwise 249 245 4 0.0002 
PA 11E11 Ctr Clock 247 244 3 0.00015 

Ant ''K" Clockwise 252 250 2 0.0001 
Ant IIKII Ctr Clock 252 249 3 0.00015 

MO 11Att Clockwise 1000.255 1000.252 .3 0.0003 
MO 11A11 Ctr Clock 475 4fl) 15 0.0015 

IPA 11D11 Cl'Oen"ise 255 255 0 0 
IPA 11D11 Ctr Clock 259 260 1 0.0001 

PA IIEII Clockwise 260 260 0 0 
PA "E" Ctr Clock 264 263 1 0.0001 

Ant 11111 Clockwise 266 266 0 0 
Ant "L" Ctr Clock 266 266 0 0 

MO 11A" Clockvri. se 300.21.5 300.220 5 0.00167 
MO "A" Ctr Clock 218 221 3 0.001 

IPA 11D11 Clockwise 395 395 0 0 
IPA 11D" Ctr Clock 358 358 0 0 

PA 11E11 Clockwise 356 356 0 0 
PA "E11 Ctr Clock 352 352 0 0 

Ant 11111 Clockvtlse 353 351 2 o.ooo6? 
J'uit "L" Ctr Clock 353 352 1 0.00033 



TiJ3LE 44 

Model XTBU Transmitting F.quipment 
R.F. Voltage Output from Frequency Meter Coupling Circuit. 

Test as per paragraph ►17-4 of Specifications RE lJh 422C 

Measurements of voltage made at Master Oscillator Frequency; 
i.e., one half the output frequency of the Transmitter. 

M. O. Freqrency Millivolts 
KC Output 

150 100 plus 
200 100 II 

250 100 ,, 
JOO 100 '1 
350 100 II 

550 100 II 

600 100 II 

700 100 II 

800 100 " 
900 100 II 

1000 100 II 

Note: The maxinrum voltage measurable Vii th the equipment 
used vras 100 millivolts. Voltages measured with Ferris 
OF Field Strength Meter at the end of J feet of lead 
covered cable. OF equipment calibrated vtj.th GR Standard 
Signal Generator 6o5-B. 



TABLE 45 

Yodel XTBU Transmitting F.quipment 
Opell'ation of Tune-Operate Switch 

Test as per paragraph 3-19 of Specifications RE 13A 422C 

Tuning Tuning Operate 
Step l Step 2 Step 3 

Bias Voltagea ~ 237 233 

u. o. Plato Voltage: 1040 1030 1010 

P.A. Plate Voltage: 0 1225 2250 

Voltages measured ll'ith key closed when operating at full 
power at 1000 KC. 



TABLE 46 

Model XTBU Transmitting Equipment 
Voltage Regulation of Fi.lament Circuits 

Test as per paragraph J-34 of Specifications RE 13;~ 422C 

Circuit 

Sec. of ~"l!ls. T-104 

Pri. of Trans. T- 102 

M.O. Tube nt socket 

IPA Tube at Socket 

PA Tube nt Socket 

Aud Osc Tube at Socket 

Stand - by Condition 

Sec of T-104 
Pri of T-102 
MO tube at socket 

Ll.ne volts 

Volts 
Key ()pen 

111. 9 

98. 8 

9. 73 

9. 8 

10.8~ 

9.68 

118. 7 
98.l 
9.88 

438 

Vol ts Per cent 
Key Closed Regulation 

lll.5 0. 36 

98.1 o.71 

9. 71 0. 26 

9. ?5 0,51 

10.80 0.65 

9. 62 0.62 

(*) Filament voltmeter on panel read ll. l volts 

Above key closed readings were obtained with transmitter operat­
ing at full power at JOO KC. 

Note: Mfgr ' s data sheets for vacuum tubes specify fila.-n.ent 
voltages nru.st be within plus or minus 5% of rated voltage. 

Limits for P.A. Tube: 10.45 to ll. 55 
Limits for others: 9. 5 to 10.5 

All measured filament voltages fall within these limits. 

Line Volts 

484 
396 

- - 0 0 0 ... -

Range of Filament Rheostat 

Key Condition 

Open 
Closed 

Max, Fil. Volts 

11.1 

M:i.n1 Fil. Volts 

10.0 



TABLE 47 

Model XTBU Transmitting F,quipment 
Power Required From Supply Lines 

Test as per paragraph 6-5 of Specifications RE lJA 4220 

Frequency Antenna I Yeatts Line Line 
Condition KC (external} fut Volts Curr, 

Starting 420 50 

Running Idle 436 3.05 

CW Key Down 2000 12.10 1395 434 6.46 

}L'W Key Down 2000 9.00 773 436 4.94 

CW Key Down 1000 13.04 1363 434 6.28 

MON Key Down 1000 10.60 900 435 5.15 

CW Key Down 300 12.22 1143 432 6.5? 

W::Vl Key Down 300 10.42 830 432 5.65 

Specification limits input to 8500 watts 

The transmitter was adjusted for full power at 440 volts line 
voltage. No change in controls was made during the time the 
line voltage vrns varied from minus 10% to plus 10% of normal 
line voltage. The results obtained were as follows: 

CR Key Down 300 11.92 1088 396 6.8? 

CW Key Down JOO 12.02 llQ8 439 6.42 

Watts 
Input 

24000 approx. 

1320 

4400 

3200 

4335 

3425 

4525 

3825 

4400 

4515 

CW Key Down 300 12.22 1143 484 6.18 4660 

Antenna Constants: R = ?.66 ohms (DC) 
C .. 998 uu.f 



TABLE 48 

Model XTBU Transmitting Fquipment 
Regulation of Generators 

Test as per paragraph 6-31 of Specifications RE lJA 422C 

Voltage Voltage Per cent 
Generator No Load Full Load Regulation 

Main Plate 2290 2260 1.3 

M.O. Plate 1040 1010 2.97 

Bias 235 232 1.29 

Specification Requirements: 5% 

Transmitter adjusted for full power operation at 300 KC 



'.I:ABLE 49 

Model XTBU Transmitting F,quipment 
Measurement of Generator Ripple 

Test as per paragraph &-31 of Specifications RE 13A 4220 

Key DC Ripple Per cent 
Generator Position Voltage Voltage Ripple 

M.0. Plate Open 1020 0.505 0.0495 

M.0. Plate Closed 1000 0.505 0.0505 

Bias Open · 233 0.35 0.15 

Bias Closed 233 0,35 0.15 

Main Plate Open 2220 0.62 0.02?8 

Main Plate Closed 2260 2.38 0.1053 

Specification Requirements: 0.25% 

Transmitter adjusted for full power operation at JOO KC 



TABLE 50 

Model XTBU Transmitting :Equipment 
Comparison of results obtained at Naval Research Laboratory 

and at plant. of Contractor 

In the following comparisons the specification requirements 
are listed as 100% and the actual results obtained at NRL or by the 
Contractor are referred to this basis. Thus a value of less than 
100% indicates that the results obtained are superior to those re­
quired by the specifications and a value in excess of 100% indicates 
that the specification limits have been exceeded, where the comparison 
is made on the basis of frequency. Where power outputs are compared 
a value in excess of 100% indicates that the equipment delivers more 
power than required by the terms of the governing specifications. 

DETERMINATION OF POVIER OUTPUT - Cri 
(NRL tables 6, ?, 8 & 9) 

Watts Output Watts Output Percentage of 
Frequency Required by obtained at Speci fi cations 

kc Specifications NRL \"iEMCO NRL WEMCO 

300 530 570 765 107.6 11+4.3 
400 530 725 No data 136.8 
500 530 568 645 107.2 121.7 
600 6?5 603 No data. 89.5 
750 900 1010 950 112.2 105.5 

1000 1000 1090 1140 109 114 
1250 1000 1505 No data 150.5 
1500 1000 1430 No data 143 
2000 1000 1238 1550 123.8 155 

DETERMINATION OF PaIBR OUTPUT - MCW 

300 265 295 . 435 111.3 164.1 
400 265 467 No dat.'.l 176.3 
500 265 358 410 135 154.8 
600 338 387 No data 114.4 
750 450 682 665 151.5 147.8 

1000 500 740 755 148 151 
1250 500 1010 No data 202 
1500 500 900 No data 180 
2000 500 735 1010 147 202 

WEMCO obtained% modulation at 300 kc only; 
NRL % of modulation at JOO kc - 90% 

result 90% 



TABLE 50 - Continued 

CARRIER HOM AND RIPPLE (Spec. 3-Lr-2) 
(NRL Table 10 ) 

Frequency 
KC 

Percentage of Ripple 
filY&_ W§IEO SPEC , 

2000 
1000 
300 

No data 
o. o61 
No data 

ACCURACY OF RESET TO PREVIOUSLY CALIBRATED FREQUENCIE.5 
(Spec 3-7-l(n) 0.01%) NRL Table 11 - Average Deviation 

300 KC 1000 KC 2000 KC 
% Avg .Dev. % of % Avg. Dov. % of 'I, Avg. Dev. 

Freg1 S12ec Fr~. S12ec Freg 1 

NRL o. 0066 66 0. 00316 31.6 0. 000?8 
WEMCO o. 0066 66 0. 0094 94 0. 002? 

(Spec 3-?- l(b) 0.015%) NRL Table 11 - Maximum deviation 

NRL 0. 009 60 0. 0045 30 0. 0015 
T.ELCO 0. 011 ?3.3 0. 015 100 o. OOLi.25 

Lg.)T MOTION I BACK L:.SH AND TORQUE USH 
NRL Table 12. Spec J-?-2 (a) Avg depc.rture (Spec . 0. 02% ) 

300 KC 1000 KC 2000 KC 
% Avg.Dep. % of % hVg Dcp % of % Avg Dep 

Frog. Swc Freq Spec Freg. 

NRL 0. 0181 90. 5 0.0238 119. 5 0. 0115 
UE:!£0 0. 0122 61 0. 0158 79 o. 00658 

NRL Table 12. Spec . 3-7- 2 (b) Max. Departure (Spec. 0. 045%) 

o.02o6 
0. 016? 

45.8 
37 

0. 0255 
0. 013 

OPERj.TION OF ADJUST- TUNE-OPERATE CONTROL 
NRL Table 13 Spec 3-7- 3 (Spec o. 015% max) 

300 KC 1000 KC 
Max. Freq. % of 
Change% Spec 

Max Freq 
Change % 

NRL o.0063 42 0. 0017 
W'ID£0 o.oo6 40 0. 003 

5?. 5 
28. 9 

% of 
S12ec 

11. 3 
20 

0. 0124 
0. 0085 

2000KC 
Max Freq 
Change% 

0. 000? 
0.0021 

% of 
S12ec 

7.8 
2? 

10 
28. 3 

% of 
Spec 

5?. 5 
32. 9 

27.6 
18. 9 

% of 
Spec 

4. ? 
14 

(This data was also taken at NRL on 400, 500, 800, 1300 & 1500 KC) 
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TABLE 50 - Continued 

DETUNING OF CIRCUITS 
NRL Table 14 - Spec. '3-7-4 (Spec. 0.01%) 

.300 KC 
Frequency % of 
Change% Spec, 

1000 KC 
Frequency % of 
Change% Spec, 

Intermediate Amplifier Circuit 
NRL 0.0026 26 0.0045 45 
WE?.£0 0.01 100 0.002 20 

Power Amplifier Circuit 
NRL 0.00167 16.7 0.0015 15 
i~'EMCO 0.002 20 0.0005 5 

Antenna Circuit 
NRL 0 0 0.0012 12 
WEMCO 0.003 30 0.0004 4 

OPERATION OF PO'lER OUTPUT CONTROL 
NRL TABLE 15 - Spec. '3-7-5 (Spec. o.005% max) 

300 KC 
Frequency % of 
Change% §P§£ 

NRL 0.00467 93.4 
fflK:O 0.0026? 53.3 

MINIMUM POOER 
NRL Table 15 - Spec '3-23 

300 KC 
Per cent % of 

NRL 
\11EJ.CO 

Power Spec, 

CHANGE OF TUBES 

1000 IC 
Frequency % of 
Change i ~ 
o.oon 22 
0.0012 24 

(Spec 25% of Max) 
l'lOO KC 

Per CBnt % of 
Power Spec, 

10.9 
20 

43.6 
80 

NRL Tables 16# 17 & 18. Spec. '3-7-6 

2000 KC 
Frequency % of 
Change% Spec 

0.001 10 
0.00005 0.5 

0.0005 5 
0.0001 1 

0.0004 4 
0.0003 3 

2000 KC 
Frequency 'I, of 
Change% Spec, 

0.00205 41 
0.0005 10 

2000 KC 
Per cent % of 
Power Spec, 

300 KC 1000 KC 2000 KC 

NRL * 
\.IBUCO 

Frequency % of Frequency % of Frequency % of 
Chane:e i Spec I Change % Spec I Change % Spec 

Master Oscillator Stage (Spec. 0.015%) 
o.oll6 77.3 0.0226 150 0.050 .387 
o.00578 30.s 0.0123 02 • .3 o.on9 79 

Note: * Data also r&-grouped in Tables 17 & 18. 

3 



TABLE 50 - continued 

CHANGE OF TUBES (Continued) 

Intermediate .Amplifier Stage (Specs 0.005%) 
NRL 
WEMCO 

0.00264 52.8 0.004 80 0.00414 
0.002 40 0.00171 34.2 0.00148 

NRL 
m:MCO 

0.00025 
o .. oou6 

Power Amplifier Stage (Specs 0.005%) 

0.0006 
0.00044 

12 
a.a 

VARIATION OF SUPPLY LINE VOLTAGE 
NRL Table 19 - Spec. 3-?-7 

JOO KC 1000 KC 
Frequency % of Frequency % of 
Change% Spec, Change% Spec, 

5 Minute change (Spec 0.006%) 
NRL 0.0053 88.4 0.0019 31.7 
YlELCO o.@,7 ll.l o.0006 10 

NRL 
WELIJO 

1 Minute Change (Spec o.oo6%) 
o~o<:XJ67 n.2 0.001 16.7 
0.00333 55.5 o.ooo6 10 

VARIATIONS IN AMBIENT TEMPERATURE 

0.00014 
0.00021 

2000 KC 
Frequency % of 
Change% Spec, 

0.00205 34.2 
0.0003 5 

0.00125 
0.001 

20.8 
16.7 

NRL Tables 21, 22 & 23 - Spec J-?-8 (Spec 0.0025% per Deg. C) 

NRL 
i'TEMCO 

NRL 
YlEMC0 

NRL 
tIBMCO 

NRL 
ll:F.ltJJ0 

NRL. 
TIE1£0 

300 KC 1000 KC 2000 KC 

% Freq % of 
Chango oc Spec 

0.0015 6o 
0.0004 16 

% Freq. 
Change 0c 

50 Deg to 40 Deg 
0.0013 
0.00125 

40 Deg to 30 Deg. 

% of 
Spec 

52 
50 

0.0019 
0.0017 

76 0.00095 38 
68 0.00092 36.8 

30 Deg to 20 Deg. 
0.0015 60 0.00057 22.8 
0.0017 68 o.O<YJ7 28 

20 Deg to 10 Deg. 
0.0013 52 0.00038 15.2 
0.00171 70.8 0.00042 16.8 

10 Deg. to 0 Deg. 
0.0026 104 o.ooo6 24 
0.00193 77.3 0.00021 8.4 

4 

% Freq. 
Change 0 c 

0.0012 
0.00123 

o.OOll5 
0.00103 

0.00025 
0.00115 

0.00005 
0.0004 

% of 
Spec 

48 
49 

10 
46 

10 
16 

2 
16 



TABIE 50 - continued 

VARIATIONS 01•., HUMIDITY 
NRL Tables ~~ 25 & 26. Spec 3-?-9 (a) Frequency variation 
Specs: 0.05%. 

NRL 
WEMCO 

300 KC 
Frequency % of 
Change% Spec. 

().0197 
0.029 

. 
39.4 
58 

1000 KC 
Frequency % of 
Change% Spec • 

99 
100 

. 2000 KC 
Frequency % of 
Change% Spec, 

0.038 
0.0255 

76 
51 

Spec ►7-9 (b) Power Variation (Spec. 5%) 

300 KC 1000 KC 2000 KC 
Power % of Power % of Power % of 
Var% Spec Var% ~ Var% Spec, 

NRL 6.9 138 1.56 31.2 1.15 23 
WEMCO 4,03 80.6 2.04 40.8 2.46 49.2 

LOCKE.'D KEY OPERATION FOR TViO HOURS 
NRL Tables 27, 28 and 29 Spec 3-7-10 

NRL 
1rmMCO 

NRL 
YlEMCO 

300 KC 1000 KC 2000 KC 
Frequency % of Frequency % of Frequency % of 
Change% Spec Change% Spec, Change% Spec. 

Drift in 1st five minutes (Spec 0.015%) 
44.6 0.0~53 35.3 0.0058 
31.l 0.004 26.7 0.00475 

Drift during remainder of test (Specs 0.03%) 
0.0183 61 0.0061 20.3 0.0138 
e.0163 54.3 0.003 10 o.oo? 

CHANGE FROM KEY LOCKED TO INTERMITTENTLY KEYED CONDITION 
NRL Table 30 - Spec 3-7-11 

NRL 
WEMCO 

NRL 
¥lEMCO 

300 KC 
Frequency % of 
Change 1, Spec 

1000 KC 
Frequency % of 
Change % Spec 

2000 KC 
Frequency % of 
Change $ Spec 

MO Filament lighted (Spec 0.01%) 
0.0053 53 0.003, 35 0.0021 
o.oo633 63.3 o.ooos s 0.00835 

M.O. Fil~nt not lighted (Spec 0.02%) 
70 0.0131 65.5 0.0093 
45 0.0125 62.5 o.00825 

5 

21 
8J.5 



TABLE 50 - Continued 

CHANGE FR01I CONTINUOUSLY KETh"'D TO INTER.10:'ITENTLY I<EYED CotIDITION 
NRL Table 31 - Spec 3-7-12 (Spec: 0.01%) 

.300 kc 
Frequency % of 
Change% Spec 

1000 kc 
Frequency % of 
Change% Spec 

2000 kc 
Frequency % of 
Change% Spec 

NRl,11- No data 0.00.39 .39 0.002 20 
"Wfil[CO 0.002 20 0.0021 21 0.0033 33 

* Impossible to key transmitter on account of arcing. 

SHOCK TEST 
NRL Table 36 - Spec .3-7-15 (Spec 0.005%) 

300 kc 
Frequency % of 
Change% Spec 

1000 kc 
Frequency % of 
Change % Spec 

2000 kc 
Frequency % of 
Change% ~ 

NRL 
WEMCO 

NRL 
WEMCO 

NRL 
?<EMCO 

NRL 
HEMCO 

0.0003 
0.00167 

0.0036 
0.001.33 

0 
0.00167 

0 
0.00167 

72 
26.6 

0 
3.3.4 

Front 
0.0025 50 
0.001 20 

Back 
0.0006 12 
0.000.3 6 

Right Side 
0.OO0L, 8 
0.0005 10 

Le!f't Side 
0 
0.0007 14 

0.00055 
0.0004 

0.000.35 
0.00025 

0.00065 
0.0005 

0.00075 
0.0001 

The contractor had no facilities for conducting vibration and 
inclination tests; hence no data submitted 

OVERLAP AND UMITING FREQUENCIES 
NRL Tables 38. 39, 40 & 41 - Spec .3-ll-l (Specs 3% min) 

11 
8 

7 
5 

13 
10 

15 
2 

A comparison of the NRL and fIB1!CO data reveals close agreement 
and in all cases the specification requirements have been met. 

CALIBRATION OF l,iASTER OSCILLATOR 
NRL Table 42 - Spec. 0.01% min - o.025% !fax. 

lfuen reduced to the same basis the average value obtained by 
NRL is o.0133%; by tlEMCO 0.0135% 

6 



TABLE 50 - Continued 

POWER REQUIRED FROM SUPPLY ums 
NRL Table 47 - Spec. 6-5 {Spec: 8500 watts max) 

NRL 
WEMC0 

Starting 
Input Watts 

24000 
19560 

Key Cl osed 
Watts % Spec 

4525 
4450 

Key Open 
Watts % Spec, 

1320 
1430 

15.5 
16.8 

Above data taken at 300 kc; NRL also obtained data at 1000 
and 2000 kc and 300 kc power input was measured at plus and 
minus 10% of normal line voltage. 

MEASUREMENT OF GENERATOR RIPPLE 
NRL Table 49 - Spec 6-31 (Spec: 0. 25%) 

2300 volt Gen. 1000 volt Gen 
Percent % of Percent % of 
Ripple Specs RiPple Spec 

Full load 
NRL 0.1053 42.1 0. 0505 20.2 
Wfil.KJ0 0.1043 41. 7 0. 08 32 

No load 
NRL 0. 0278 ll.1 0. 0495 19.8 
WEMC0 0. 0326 l J . 0 0. 085 34. 0 

REGUIATI0N OF GENERATORS 
NRL Table 48 - Spec 6-Jl (Spec 5% ) 

NRL 
WEMC0 

2300 volt Gen 
Percent % of 
Regulation ~ 

26 
42 

7 

1000 volt Gen 
Percent % of 
Regulation Spec 

59.4 
74 

230 volt Gen. 
Percent % of 
Ripple Spec 

0.15 60 
0.228 91.2 

0.15 60 
0.206 82.4 

230 volt Gen 
Percent % of 
Regulation Spec 

1.29 
0 

25.8 
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