


Ns !po ! I!|!328

T :
Bulng. Prob. T4-3 S{

g |52

8 December 1936

NAVY DEPARTHENT
BUREAU OF ENGINEERING

Report on
del xTLJ-6 Redio Trensmitting Equipment

Test of Ho
Genersl Electric Compeny)

{Contra ctors:

NAVAL RESEARCH LABORATORY
ANACOSTLA STATION

W LSHINGTON, D.Ce

Nuaber of Pagesd Text - 4L Tables — 45 plates - 31
Luthorizations Buing. Lete G—NOs—A?B?O(?-H-WS) of 31 kugusb 1936.
Date of Tests 25 sSeptember to 19 November 1936.

e —

Teaparcdnﬂpcted by:
Jonn M. Coe, Lest. Redio Engineer.

Redlo Engineer.

———
Oscer C. Dressery AssocCs

Report prepared by: —
R. B. lieyer, Lesoc. Reclo Engineery
Chief of Section.

Reviewed by? Ry
L. Hoyt TeyloT Pr. Physicist, Superintendent,
Rudio Division.

USN, Director.

Lpproved bys

B. M. Cooleys Ceptain,
Distribution:

Bulng. (10)

ejh g
| DE_G\_ASS\F\ED

epc



TABLE OF CONTENTS

Subject

1. ifuthorization ...........................................
2, Object of Test ..........................................
3, Abstract of Tests R TS Ll e

(&) GOHCIHSionS .ooooo----oo.-ooo-....o..o--.--c-.--o.-o

(b) Recommand&tions uaoo---o.a-o-po.o|t.--|-u--rao-ovoo|
L. Haterid mder Teat .............l................-‘.....
He MetbOd of Test .o-o-.c-o--s.--n.--oo--o..oono-oooo..obtl»
6. Data RBcorded .ac.-o---o--oooooooovooooooot-o-oo-t't.--oo

Te PTObﬁble Errors in ResultE o-ooo-----ononocoin-o.oonc

8. mmM$eomems..".".”.".“.“.u.u.”.”~J.“

90 conCluiions .!..l.......a..o.'.l.lll..ll.tlbl.t.ll.0.....

APPENDICES

inteana short circuited end open circuited eseeeccecsscces
Dirmensions and weights IR T L i
Deternination of power output B S Lkl i
Deter‘mmution Of Power Output .ooc-aoo.o-o-to.oo-.c-ln.--u
Detcrmlnation of pﬂwer Output -.-.uo-ooao.-noco-c.o-.o.uc.
Determination of power QULPUL sososesssvsoansescsaneonests
25% vurietion in antenna constants sssecesscsscccssessvrss
implitude modulation of CW cerrier S T L i
e Operation .1OIIOUOOOOOOCOCCl.c&-.t.l..l.onl.t.....ll.l
Lecuracy of reset to previously calibrated frequenci@sSses.
Lost motion, back lesh and torque 1ash ssecssccorsssncsses
Operution of 4djust-tune-operate control ssssessssvossnsee
Uetuning Of Circuits ..llo..-.cn.-OQIQOO...oovott.-lO.....
Operation of power output control veeosssesssesssesssnesense
Chvnge of tuhes, 200 KC ooot-onnu.-ca-o-.v-tooo.t-otnuo-un
Cthge of tuhes, 600 KC ..o..co--ouo-.tooa-oooos.-o-o.ool.
V&ri&tion of VOltage applied to transmitter it ccecsesee
vari&tion Of line vo1tﬂga ..Ill..ll...i.".......‘ll.."..
Varictions in ambient temperature, 25-50, 200 KC «cccssenss
Veriations in ambient temperature, 25=0, 200 KC cocoveroce
Veristions in ambient tempersture, 25-50, 600 KC soecevoes
Variztions in vmbient temper&tura, 25—0, 600 KC scsevccncee
v&rihtions in humidity’ 200 KG oo-..a-o..-.o-o.o-ou-......
Vari&tiﬂns in huﬂiditv’ 600 Kc ----ooncn-too-.--..otol‘tlo
Locked key operatian for two hours, 200 KC scccosocsnsocee
LOCked key operatlon for two hours, LOO KC ceecvcvesnacace
Locked key operation for two hoursy 600 KC ccvcoreccrccces
Locked key operation for two hours, 600 KC (Repett)ecosccs
Chenge from key locked to intermittently keyed condition..
Change from continuously keyed to intermittently keyed
Cmdition Ol.i..llCl..l....l.ll...l.ll.....li.........
Inclination due to roll end pitch, Flexible mounting eeese
Inclination due to roll and pitch, Flexible mounting sseee
inclinetion due to roll and pitch, Solid mounting essscecee
Vibr&tion’ FleXible mounting -tocons.o.--o-.'-oo----000000
v1br&tiﬂﬂ, Solid mounting --a.--cooo-o-c--oocooo-o-.oo.-oo

DECLASSIFIED

d

?nn:k*klw
o m

~
OoOw MW

Table 1
Teble 2
Teble 3
Table 4
Table 5
Teble 6
Tuble 7
Table 8
Table 9
Teble 10
Table 11
Teble 12
Teble 13
Teble 14
Teble 15
Table 16
Table 17
Table 18
Teble 19
Teble 20
Teble 21
Table 22
Table 23
Table 24
Teble 25
Teble 26
Table
Table
Teble

Table
Table
Teble
Table 33
Taeble 34
Table 35

¥Ry 383



AUTHORIZATION OF TEST

) = The tests herein reported were authorized by reference (&),
Other pertinent data &re 1isted as references (b) to (£), inclusive.

Reference: (a) BuEng. 1tr. C-NOs-47390(7-7-78) of 31 August 1936.
b) Specifications RE 134 328J.
¢) Contract NOs-47390 of 28 February 1936.
Ed) G.E. descriptive specifications RA-1465.
e) Inspection test data on XT4LJ-6 transmitter.
(£) BuEng. 1ltr. C—HOS—47390(10—22—W8) of 7 November 1936.

QOBJECT OF TEST

2. The object of the tests was to determine complience of the
preliminary Model XTaJ-6 with the terms of the governing specifications
and contract end &lso to determine whether any particular features of
design would be of vzlue in Nsval use.

ABSTRACT OF TESTS

3. The tests herein reported were conducted to determine the
degree of complisnce of the Model XTAJ-6 transmitting equipment (preliminsry
model) with the mechenical and electrical requirements set forth in
references (b) and (cj.

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

(a) Ability of the equipment to withstend shipment.

(b) Check of mechanicel or physical construction and assembly;
general workmenship; materisls used; corrosion resisting
measures employed; and adequacy of electrical circuits to
withstand operation under Naval service conditions.

(c) Power output; power input; overall efficiency end flexibility
of sntenna coupling circuits.

(d) Quelity of emitted signals; 1ilt; undesirable modulation.

(e) Check of dimensions and weights.

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

(g) Check of protective circuits.

(n) Determination of percentage modulation, MCW power output
end frequency of audio moduleation.

(i) Frequency stebility and eccuracy under following conditions:
(1) Accuracy of reset.

(2) Lost motion, backlach end torque lash.
(3) Operation of Adjust-Tune-Operate control.
(4) Detuning of circuits.

(5) Operation of power output control.

(6) Change of tubes.

g
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(7) Variation of supply voltage.

(8) Varietion in ambient temperature.

(9) Variations in humidity.

(10) Locked key operation for two hours.

(11) Key locked to jntermittently keyed condition.

(12) Continuously xeyed to intermittently keyed condition.
(13) Inclination due to roll and pitch.

(14) Vibration.

(15) Shock.

The above tests were conducted on at least two frequencies within the
range of the transmitter.

5e The adequecy of the power equipment wus determined, including
voltege regulation and percentage of voltage ripple.
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gonclusions

() The externel appearance of the equipment i& good,.although
the design employed 1s such that it is jmpossible to view the interior
of the trensmitter unit when the shields ere jn place and the access
doors are closed. This interferes with the proper monitoring of the
trensmitter. A rugged framework of aluminum alloy provides the basis
of & design in which the various component parts huve been zssembled in
s menner which provides excellent accessibility in the lower compartment
of the transmitter. The upper compertments of the trensmitter unit

are less accessible, glthough provision is made for removal of the
master oscillator compertment. Certain controls &re of smaller size
then those ususlly employed in equipment of this type, &lthough in the
mejority of instences they embody strength suiteble for the needs of
the service.

(b) The power output requirements of the specifications have
been complied with in ¢11 instunces. The quzlity of the emitted signal
is excellent snd is free from undesirable modulations. The tuning
controls do not operate in as charp &nd decisive menner &8 1s desiruble,
which is partly sttributable to the fact thet the plate current meters
shich ere employed to jndicate resonance are located in the common Or
csthode return. Thus they jndicate the summatlion of currents flowing
in the plate, screen grid and control grid circuits, which prevents &
well defined resonence "dip.” The antenna coupling eircult provided
proved adequate for producing full power output into antennas of the
verious constents listed in the governing specifications. The reaction
of the entenna circuits upon the power gmplifier tenk eircuit, however,
is somewhat greater then encountered in other equipments of & similar
nature.

(e) The frequency stebility characteristics of the trensmitter
fail to comply with the specificetion requirements in numerous
instunces end one exceptionally undesirable festure is the tendency
of the frequency to continue to drift over long periods of time. While
the trensmitter is cepuble of sccurcte reset end the frequency of the
nuster oscillator is not greatly influenced by tuning reactions from
subsequent stages, the virtue of these cheracteristics is practicelly
vitiated by the large frequency drifts encountered. :

(d) The equipment fails to comply with the general end
important requirement of safe and satisfactory operation under conditions
encountered in tne Navel service. Various component parts are adversely
affected by vibration; power gmplifier tubes of the 38161 type lost
emission to the extent th&t non-operstion occurred &U intervals renging
from 10 hours to gpproximately 25 hours full power opersztion. Numerous
other defects were noted end while some of these are minor in nature
when considered individually, in the aggrezate they assume serious
proportions. It must be concluded, therefore, thet in its present
condition, the preliminary Model XTAJ-6 equipment is unsuiteble for
use in the Navel service.

-2-8 -
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Recommendetions
It is recommended:

(a) That screen gria resistors be furnished which will withstand
the effects of severe vibration (see per. 31).

(b) Thet the external voltmeter multipliers be provided with
satisfectory ceses as required by specifications (pere 31).

(e) Thet &1l bend chenge switches employed in the equipment be
of such design and construction &s to essure satisfactory operation
during the life of the equipment (per. 34).

(a That an improved type of interlock be provided on the
sntenne band chunge switch (par. 34).

(e) That the filement rheostat controls be modified to prevent
sccidental movement by having these controls operate at greater tension

(par' 35) L]

(£) That & bies field rheostat be furnished which possesses
& satisfactory range of adjustment (per. 35).

(g) Thet the hinge pins employed on the trunsmitter access
doors be made of non-ferrous corrosion resisting metel (per. 39/).

(h) Thet the most suitsble grade of phemolic insulation be
employed throughout the trensmitter ussembly (par. 40).

(1) Thet re-fillsble type fuses, in accordance with the
requirements 6{ the governing specifications, be provided in circuits
operating st potentisls of 440 volts or less (pure 42).

(3) That the overload protection afforded the verlous tubes
in the equipment be improved (par. 43(2))-

(x) That the operation of the tube protective relay (five
second drop out) be modified to insure satisfactory end relisble opera-
tion (par- 43(1’))-

(1} That an improved re-set device be provided for re-setting
the overlosd relsy (par. 43(c)).

(m) That the tube access door be provided with perforations
end thet the side and reer shields be perforated to provide for
proper monitoring of the equipment (per. 45).

(n) Thet the necessary steps be tecken to provide & power
emplifier plate choke which will not become overheated during key
locked operation (pare 47).

R
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(o) Thet the operzting characteristics of the equipnent be
modified to prevent failure of 3816l tubes through loss of emission
over short intervels of operaztion (par. 49).

(p) That the necessary steps be taken to insure that the
entire equipment will comply with the specification requirement that
nsafe operction and satisfactory performance &re zssured." (Par. 50).

(q) Thet & solid mounting pedestel of adequate strength pro-
viding proper clearance above the deck be substituted for the flexible
mounting with which tbe preliminary model was provided (par. 51 &nd
par. 127(b)).

(r) That the design of the equipment be So modified as to
prevent the feilure of any peart when the equipment is subjected to
cevere vibretion (par. 52 and pure 53).

(s) Thet all rheostats be marked to indicute the direction
of rotetion for increasing potentiels, and that door latches of &
more setisfactory design be supplied (paxr. 56).

(t) That the mein nameplate be revised in order to properly
identify the Contractor (par. 59).

(u) Thet the master oscillator dial be modified to eliminate
undesireble "spring® or "jump® effect snd. thet theomadn snduvernier scales
match properly through their renge (per. 62).

(v) That an improved design of flexible couplings be furnished
throughout the equipment &nd that the use of the Allen type of set
screws be &voided (per. 63).

(w) That a1l tube sockets be marked to indicate the type
of tube which should be employed in each socket (par. 71).

(x) Thet the rubber washers employed in the present lifting
devices be replaced by & more suitable type of anti-rattle device
(per. 72 &nd par. 73)-

(y) That the heads of the shield securing screws be provided
with & dull finish in place of the present polished finish (par. 76).

(z) That indicator lamp @ssemblies of an approved type be
provided (per. 77 and per. 116).

(a&) Thet the frequency stebility of the equipment be improved
to the extent that it will meet the specification requirements under

the verious conditions imposed by the governing specifications (par. 91
to per. 99, inclusive).

- 2=C - s R
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(bb) Thet the filament stand-by circuit end the filement monitor-
ing circuit be modified so & to produce & more suituble end setisfactory
errengement (par. 100).

(ce) That the circuit srrangement be modified so as to prevent
oseillation of the mester oscillator under key open conditions when
the "idjust-Tune-Operate" switch is in the "4djust" position (peragraphs
102, 111 &nd 113).

(dd) Thet edequete overlezp be provided in all circuits (per. 103).

(ee) That the necessary modificstions be mede to provide more
setisfactory tuning zdjustments end indicztions cnd thut 21l plate meters
be so connected into the circuit that they indiccte plete current only;
thet the mester oscillator circuit be provided with & meter in the screen
grid circuit end one in the plate circuit (par. 104 end par. 117).

(£f) Thet the letters designating the tuning controls be
increased in size (par. 105).

(gg) Thet & satisfactory mester oseillator dial lock be provided
(per. 108).

(ph) That the adjustuble positioning devices on the tuning controls
be designed to zccomnodate curds upon which the frequency m&y be marked,
¢s required by the specifications (per. 109).

(ii) That the necessery precautions be teken to secure ell wiring
in the trensmitter in & satisfectory mamner (par. 122).

(jj) Thet &ll trsnsformers be merked to indicute the voltage
cnd function of the various terminels (per. 60 snd par. 125).

(kk) Thet the shield securing screws be enchored in & satisfactory
msnner &nd thet the frame benezth the eyelet openings in the shields be
painted bluck to improve the appeerznce of the equipment (per. 128).

(11) That & satisfectory 2-position switch be provided for "remote-
locel" control in place of the present 3-position switch (per. 139).

(mm) Thet squere hezd dowels be provided for &ligning umits of
the motor generctor cscembly (pere 147).

(nn) That suitsble nemeplates indicating the Nevy type of
lubriceting medium to be employed be provided neer the lubricstion
fittings on the motor generc.tor equipment snd thet the grease cup on
%he outboard end of the high voltege generutor be made more eccessible

per. 151).

(oo) Thet the use of & separate fuse box be evoided &nd that all
fuses desizned to protect the motor generztor equipment be mounted
directly at the motor generator terminels in suitable housings (per. 152}.

w2id =
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(pp) Thet the ripple content of the bias motor generctor be
reduced to & velue complying with the governing specifications (par. 153).

(gq) That the operation of the megnetic interlock on the cover
of the sutomatic starter be modified &nd adjusted to operate satisfac-
torily (pur. 154).

(rr) That the brushes on the motor gemerator equipment be
staggered so us to distribute weur evenly over the entire commutsator
surfaces; thet en improved method of securing cover pletes on the motor
generutor equipment be provided end that the direction of rotatlion of
the motor generator be indicated in & conspicuous memner (per. 156).

(ss) Thet proper precautions be tuken to prevent errors in
instruction book composition znd the wiring dlagrems be modified in
the interests of simplicity and usefulness (par. 157 to 162, inclusive.).

(¢t) That the Buresu of Engineering investigate the desirability
and necessity of limiting keying circuit currents to & maximum velue of
100 millismperes in order to insure proper functioning of automatic keying
equipnent on boerd ship (par. 163).

(wu) That the Burezu of Engimeering consider the sdvisablility
of conferring with the Contractor to determine whether it would be
expedient to geng the operttlon of the renge switches in the master
oscillator, intermediste amplifier, end power emplifier circuits so &8
to function ac & cingle control, in the interests of simplicity (per. 54
and per. 104).

(vv) That the preliminary Model XTiJ-6 equipment, in 1te present
form, be considered unsatisfactory for use in the Navel Service and that
formal scceptence be held in zbeyence until the Contructor hes demonstreted
thet &1l of the sbove items heve been corrected in & memnner meeting the
approvel of the Burezu of Engineering.

- 2-e -
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MATERIAL UNDER TEST

6. The materizl under test consisted of one preliminary model
XTAJ-6 trensmitting equipment complete with motor genmerctors designed to
operate from a 440 volt, 3 phase line supply. The equipment wae manu-
fectured under Contract NOs-47390 by the Genersl Electric Compuny. The
trensmitter is reted st & nominal output of 500 watts and covers the
frequency range of 175 to 600 kilocycles. The equipment is cepeble of
both CW &and MCW emission.

e The Model XTAJ-6 was received at the Nevel Reseerch Leborea-
tory om 24 September 1936.

METHOD OF TEST

8. The equipment, when received, wes cerefully exemined to
determine wnether adequate precautions hed been observed in preparing
the materiel for shipment end whether any demcge bed been incurred during
the process of trausportatlion.

9. The equipment wes then wired up énd pluced into commicsion,
purticular attention being puid to the prelimincry instruction books
to determine whether or not they were &dequate for the purpose intended.

10. Power output measurements were mcde using dummy sntemnas of
the proper characteristics, employing essentizlly non-inductive resistors
end low loss cupucitors. 4 precision type instrument comnected in the
ground side of the dummy entemns was used for messuring the radio frequency
current.

11. Frequency chenges &nd drifts werc checked by me:ns of the
iodel LK frequency indicator, Serial No. 2, the trensmitter beling
opercted st full power output whenever the governing specificutions required
this type of operetion.

12. Frequency range, overlap and kilocycles per divieion of dicl
merking were determined by meuns of zn SE-2307 master heterodyne frequency
meter.

13. The trensmitting equipment, inecluding motor generutor,
ctarter and fuse box, were pluced within the Navel Receerch Luboretory
test chember end subjected to verittions in &mblent temper:ture between
the limite of -1° to +50°C. and veriations in reletive hunidity between
the limite of approximztely 20% end 95%. During these tests frequency
messurements were made by mesns of the LK visued frequency indicator.

1. Hecsurement of the ripple voltage present in the outputs

of the verious generztors was made by meens of & liodel 636 wave
snelyzer.
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15. The percentege of modulution wes determined by means of &
Model OB audio snalyzer.

16. Model Rih receiver, Seriel No. 2, was employed for determin-
ing the quality of emiceion.

17. The keying response of the trancmitter wes investigated
at vsrious keying speeds by metns of &n sutomatic sender and recording
type of oscillograph.

18. The ability of the equipment to withstend vibration znd
the roll and pitch of & vessel in & heavy se& wus determined by
mounting the entire equipment on & test stend cepeble of procucing
the necessery vibrution end inclined operation.

19. Shock tests were conducted by subjecting the equipment
to blows from & 20-pound weight suspended in the manner reqguired by
the governing specifications.

20. The degree of amplitude modulation present in the CW output
wes determined through the medium of & helf wave rectifier, the tuned
input of which was coupled to the output of the trensmitter. The output
of the rectifier was adjusted to give 100 volts d.c. across the lotd
circuit. The d.c. was then blocked off by meens of & 6 mfd. condenser
and the sudic component determined by means of & suitable output meter.

DATA RECORDED

2. Complete dates were recorded during £l1 tests conducted &nd
this informction ic appended hereto &s Tables 1 to 45 and Plutee 1 to 31,
inclusive.

ABLE E ; SULTS

22 Preceutions were teken to minimize errors in the results
obtuined through the use of &ccurately celibreted instruments and at
certein points re-checks were nade in order to verify the originel
resulte. Identical tests were conducted at different frequencies in
order to determine the rclisble average operation of the equipment.

23. The visuel frequency indiceting equipment employed ig
cupeble of measuring beet note frequencies to within one or two cycles.

e Power output determinations &re considered accurate to
within plus or minus 5%. )

25. i1l externsl meters employed in the mecsurements were of
the precision type whose calibreations were verified previous to use
to insure accuracy.

26. The measurement of modulation is considered ceccurete to
within 5% at the levels involved.
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27, The ripple content in the output of the motor generators is
accurate to within 5%.

RESULTS OF TESTS

28. The Model XTAJ-6 equipment was received in undemiged con-
dition, proper precazutions having been teken to incure scfe transporte-
tion.

29. In the following paragrephs of this report reference is
mede to the governing specifications RE 134 328J under which the equipment
was constructed. Where no specific reference to any particuler para-
graph ie mode it is to be understood thet the equipment under test complies
with this peregreph &nd thst no further explenatory remerks &re concidered
Necessury.

30. In genersl, the Model XTAJ-6 equipment &s submitted for
test meets the requirements of the introductory cection of the specifica-
tions. The frequency renge and types of emission &re those called for
in parsgreph 1-2 and peragraph 1-3. such defects in operation or design
as would prevent the equipment functioning in & satisfactory menner under
service conditions &re pointed out under appropricte puragreph headings.

3l. Pur. 2-2 (1). As fer &s could be determined from tests
end inespection without resorting to disassembly and destruction of the
verious component parts, the requirements of the referenced specifice-
tions have, in generzl, been complied with. &1l fixed resistors in the
equipment were investigated and in no instance was the potemntisl drop
ecross the recistor, or the power dissipstion of eny resistor unit, in
excess of that permitted by Specificetions RE 134 372G. Some of the
resistor units furnished with the XTiJ-6 equipment &ppecred to be old
stock, but in the mcjority of cases new stock, complying with specification
requirements was employed. Resictors used in the screen grid circuits
ere not of the vitreous encmelled type. In these circults 10-wett lemps
ere employed end while they give satisfactory operction from the
electricel standpoint, the filaments of these lemps &re subject to
breckage when subjected to vibraticn, &s pointed out under paragraph 52
of this report. It is recommended that resistors complying with the
requirements of Specificetions RE 13A 372G be substituted for these
lumps. In connection with the resistors used for voltezge multipliers
sttention is invited to the fact thet the resistors ure not contained
in a protective case &s required by Specifications 17-1-12, pege 15

persgraph 5(a). Instead,the resistors are mounted in clips
secured to &n insulating strip in back of the front panel.

32 Per. 2-2 (2). The Model XTAJ-6 employs three tubes of the
38160 type and one tube of the 3816l type.

33. Par. 2-3 (generel). The frame of the equipment is ruggedly
constructed from sluminum alloy snglec &nd cheets. The freme angles
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ere 1-1/2" x 1-1/2" x 3/16". Riveted construction is used, employing

5 x 5" x 3/16" gussets for cornmer brucing. The horizontel shelves &nd
the side shields are constructed from 1/8" thick shect while the front
penels are 3/16" thick. It is understood thut in production equipment
certuin panel items, such &s the section cerrying meters set &t ean angle
for increesed visibility, will be of cust construction.

3. Per. 2-3 (1)(2). The Model XTAJ-6 equipment utilizes five
switches of & design which i: new to equipment of thie character. The
switches in question are as follows:

() M.0. band chunge switch.

(b) Intermediate amplifier bund cheénge switch.
(c) Power smplifier bend chenge switch.

(d) Antenna coupling switch.

(e) Adjust-Tune-Opercte switch.

These switches, it ic understood, are fitted with plated beryllium-copper
contects mounted in a ceramic frazme (Isolentite). The switches are

enall in size end fitted with interlocks so that the redio frequency
contecte are not ectuslly reguired to meke or breek & circuit in the
presence of radio frequency current. The radio frequency contects
operate with & wiping or self-clesning ection. However, the interlock
contsct, which mekes and brecks umder lo:zd, does not possess this
feeture. The zbove switches operated satisfactorily during the course of
the tests reported herein with the exception of the power emplifier band
switch, which gave evidence of galling as time progressed, elthough not
to the point of feilure. The mechenicul operation of this switch wes
decidedly unsatiefactory by the time the tests were concluded. A sample
switch, similar to those employed in the XTAJ-6 equipment was obtained
from the menufacturer and subjected to independent tests. It was operated
&t & speed of 9 r.p.m. for & total of approximately 12,500 revolutions.
During this period the interlock contect broke a 60 watt, 110 volt,

60 cycle locd circuit approximstely 25,000 times before it fuiled to
function properly. (Note: The interlock mekes &nd bresks three times
per revolution.) The failure was apparently due to the flexible spring
contect tsking & permenent set. The conteéct gap, previous to the test,
was messured as 0.0395" while &t the conclusion of the test thie gep hed
incressed to 0.0405". 411 contacts, with the excepticn of the interlock,
were thoroughly lubricated previous to the test. In spite of this
precsution, the center contacts of the switch which slide on a metellic
disc cut & very apprecisble groove into the disc. The foregoing test
indicstes that the interlock contect is likely to fuil under continued
operation &nd eventuzlly the cutting of the disc member will cause the
redio frequency contacts to fail. The menufecturer is of the opinion
thet lubrication is not essentisl. Under service conditions it would be
extremely difficult to service the various switches due to inacceseibility.
It ic difficult to estimate the number of mekes &nd breecks & switch of
this neture would be called upon to accomplich during the normel life of
the equipment so thet the foregoing test ceamnot be considered to prove
conclusively thet the switches will feil in normel eservice. Efforts should
be made, however, to improve the operttion of the interlock contects and

-6 DECLASSIFIED



prevent the cutting or wear of the radio frequency center contact.
Furthermore, the galling noted during normel operetion must be completely
elimineted before cwitches of this type cen be considered satisfactory
for Nevel service. The sample switch was mounted on a test stand &nd
subjected to & number of impacts or shocks of varying megnitude. In
succession, the switch was subjected to five shocks of 25-foot pounds,

5 shocks of 50-foot pounds, and 5 shocks of 100-foot pounds. No brezkege
or other dem&ge occurred during this test, indicating that the mechenical
construction, in spite of its smell size, is extremely rugged. The
antenne bend switch, control "H", is provided with &n interlock of
different construction wherein two flat spring members meke and breek

the circuit with a totel ebsence of wiping or self-cleaning action.

This condition must be remedied before it can be considered suitable.
Although no feilures occurred during the course of the tests herein
reported, evidence is at hand that feilures have occurred in the Fleet
where interlocks of this nature were provided.

35, Par. 2-3 (3). All varisble resistors are of the wire wound
type provided with & glazed vitreous enemel coating. The master oscillator
filement rheostet is of very small size. This rheostat and the mein
filement rheostat, which is of somewhat larger dimensions, should be
provided with controls operzting &t grester tension in order to prevent
sceidentel misadjustment. In spite of the small size of these units, no
signs of overheating or fuilure were observed during the course of these
tests. The biass field rheostat covers & wider resistance range than is
desirsble or necessary. A representstive of the Contractor states that
this condition will be remedied in the production equipments.

36. Par. 2-4. While the workmenship employed in the construction
of the XTAJ-6 equipment is, in general, of good quelity, certain features
of design, methods of &ssembly &nd constructionsl practices &re employed
which are considered &s violeting the intent of thie paragraph of the
specifications. Such items &s do not comply with this requirement will
be discussed in detail under eppropriate paragraph headings.

37. Per. 2-5. The equipment is so designed thui it may be
operated continuously in any smbient temperzture between the limits of
_19C. end +50°C.end ot humidities up to 95%. However, &s pointed out in
peregrephs 92 and 93 below, the operction under these conditlons is not
sutisfactory from the stendpoint of frequency stability and power output
since the results obtained feil to comply with paragrephs 3-7-8 and
3.7-9 of the governing specificeations.

38. Par. 2-6. All items used in the construction of this equip-
ment have been febricated from corrosive resisting meteriels or have been
trested to protect them from the effects of & moist ses atmosphere.
During the course of the tests conducted no signs of corrosion were
detected.

39. Par. 2-7. The use of iron and steel, except where specificelly
required for clectro-magnetic purposes, has been kept to & practical minimum.
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protection for the intermediate tubes. To obtain meximum tube protection
an individusl overload relay should be provided for each tube. However,
& lar greater degree of protection tham is &t present provided would be
obtained if the 38161 tube were provided with cn individuel overload
reley znd the remcining 38160 tubes were protected by a common overload
relay. 1t is recommended that st least one additional overload reley be
provided.

(b) Protective reley, RL-3, is provided to open the keying circuit
should the remote key be helé closed for more thun five seconds. In
actusl operation the action of this reley is umsstisfactory since with
& given sdjustment the opening time veries from 6 to 45 seconds end it
requires 5 seconds to return to the normel keying position after
opening. This random operztion of reley RL-3 is epparently cezused by a
loose and ill-fitting plunger element. A relay with positive action
should be provided.

(c) Overload relay RL-1 is reset by means of & 3/16" diumeter
bakelite rod protruding through an opening in the lower left-hand access
door for a distence of 7/8". This frail device located in an exposed
location nesr the bottom of the trunsmitter is not considered acceptable
since it will undoubtedly become dameged in service. Should this re-set
rod be mede of steel, in the interests of greater strength, the relay
itself would be exposed to demege, purticulerly if an accidental force
were applied to the rod in & trensverse direction when the &access door is
open. If the relay remains in its present location &and must be re-set
through an opening in the sccess door, the re-set device should be of
the type which is not actuslly connected to the relzy proper end which
will contect the overload relay only when & force is applied perpendicular
to the re-set button. The re-set button should be of &t lesst one-half
inch dismeter.

4o Per. 2-12. The construction of the equipment is such that
all external perts are at ground potential. Access doors &re provided
with interlocks which operate to shut down the motor generator equipment
end thus remove high potentials from the equipment. The interlocks are
opersted at & potential of 110 volts a.c. derived from the step dowmn
transformer T-3. Since the line supply is 440 volts this potentisal is
still aveilable within the trensmitter even though the access doors &re
open.

45, Per. 2-13. The Model XTAJ-6 equipment represents a
deperture from the type of construction ordinarily employed in equipment
of this type. Solid side shields sre employed throughout, only the top
shield being perforeted. The tube access door is not provided with
perforations or other vision opening &nd hence it is impossible to
observe the operation of the tubes when the shields are in plece end the
Goor is closed. Ventilation is provided by & "chimney" effect on the
right hend side of the transmitter, none of the horizontel shields or
shelving extending into the "chimney" area. The main heet producing
units are located on the right hand side of the transmitter, such &s
fixed resistors, tubes, etc. While no definite evidence wes observed

.
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during these tests which indicated a lack of proper vemtilation, the
inebility to observe the interior of the equipment is objectionable from
another standpoint. It is possible for tubes to become seriously over-
hected when drawing normsl plate current. Ordinarily this trouble
would be detected by observing plate color. In the case of the XTAJ-6
this procedure is not possible. Another instance which illustretes the
necessity of having the interior readily visible occurred during the
vibrution tests of the equipment. Vibration caused the fileament
terminzals on the flexible tube cradle to short circuit. During this
test the side shields hed been removed. Almost instently smoke was
observed to issue from the transformer and power was removed before
serious demsge resulted. Had the solid shields been in place the
trensformer would undoubtedly have been destroyed. I is recommended,
therefore, thut the side shields and the tube access door be perforated
in z menner similar to the top shield.

46, Per. 2-14. No signs of compound leakage were noted from
any of the component units of the transmitter during the course of the
tests.

47. Par. 2-15. The equipment was subjected to several two-
hour locked key tests. During the course of these tests no signs of
overheating were noted other than that the power amplifier plate choke
beceme exceedingly hot, temperatures as high as 136°C. being observed.
These temperatures caused some discoloration of the choke coil but did
not destroy it. The equipment is capeble of being keyed at 100 words
per minute without signs of brush discharge or arcing.

48, Per. 2-16. The equipment is so designed and constructed
that it is capeble of operating, when adjusted to full power, without
demage when the antemna is short circuited or open circuited. Table
No. 1,appended hereto, covers tests conducted at 200 and 600 kilocycles.
No damage resulted from these tests.

49. Par. 2-17. The equipment is so designed that the vacuum
tubes employed operate within the limits of Navy tube specifications
judging from the currents flowing in the various circuits and the
potentials applied to the various elements. However, during the course
of these tests four tube failures occurred, as follows:

(2) The CG-38160 tube, Serial No. 58924, furnished with the
equipment and used in the master oscillator circuit,
started to draw excessive plate current after several
hours of operction. Inspection revealed that this tube
had become gassy.

(b) CG-38161 tube, Serial No. 16132, furnished with the
equipment and used in the power amplifier circuit, lost
emission sufficiently to interfere with proper operztion
after about ten hours of test.
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(e} CG-38161 tube, Serizl No. 16128, furnished with the equipment,
and used in the power ampiifier ecircuit, lost emission
sufficiently to interfere with proper operstion after
approximactely 25 hours of operation &t full power. During
this period of test the filuments had been energized for &
period of 58 hours.

(d) CG-38161 tube, Serial No. 15155, property of the Naval
Recesrch Laboratory, used in the power amplifier circuit,
lost cmission sufficieantly to interfere with satisfactory
and safe operation. This tube had had previous use but
performed satisfactorily when placed in the XTAJ-6. 1t
failed after 36 hours of filument life and approximately 25
hours of full power operation.

1t is believed thct the failure of the CG-38160 tube, Serizl No. 58924,

was due to & defective tube, since no further trouble wes encountered in
the master oscillutor circuit from this source. The 38161 tubes in the
power amplifier circuit appear to be subjected to conditions of operation
which shorten the life of the tubes in spite of the fact thut plate

current, grid current, amd screen grid current fell within the limits

of the specified values. These tube failures were cclled to the attention
of the Contructor who made arrangements to have & representutive investigate
this condition. This investigation failed to reveal the cause of tube
failures. At the request of the Contractor's representutive,CG-38161 tubes,
serial numbers 16132 and 16128, both of which are of the carbon znode type,
were returned to the Generul Electric Company on November 20, 1336, for
further tests and investigation. Before the Model XTaJ-6 equipment can

be considered sctisfectory for service use, the menufzcturer should be
required to eliminate this difficulty end give udequate ussurance that all
tubes will give the required number oi nours service.

50. Par. 2-18. While, in generzl, the equipment is so designed
and constructed that sefe and setisfectory operztion muy be expected from
& mejority of the component purts employed, certein defects in design,
construction and operation have been noted, &s outlined under various
appropriate paragraph hesadings throughout this report, which require
remedizl action. These defects must be overcome und corrected before it
cen be stuted without quelification that the Model XTAJ-6 equipment meets
the requirements of this paragruph of the goveraing specifications.

51, Par. 2-19. The lodel XTAJ-6 traunsmitter as submitted was
provided with a special flexible base consisting of & steel frame work
upon which the transmitter was secured through the medium of four "Lord"
mountings. This mounting proved to be adequate to support tne equipment
when mounted on & moving platform inclining up to 45° from the vertical
in any direction, such &s would be encountered on board chip when operating
in & heavy sea. The meximum deflection noted when the equipment wes
inclined at an angle of 45° from the verticel was one (1) degree from the
perpendicular. As will be described in greater detail under peragraph
3-7-13 of the goveraing specifications, the use of the flexible mounting
reGuced the freguency shift due to roll and pitch to upproximately one half
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the value noted when the equipment was secured to the test stand by
mezns of solid bese fittings. However, as described in paragraph 52
below, the use of the flexibtle mounting in the presence of severe
vibration subjects the equipment to undue strecsses and hence its use
is not recommended.

52 Par. 2-20. As described in paragraph 51 above, the
transmitter was provided with & special flexible mounting to minimize
the effect of roll and pitch, shoeck and vibration.

(2) The equipment wes subjected to the shock test &s outlined in
peragraph 3-7-15 of the governing specifications without damage to

any part.

(b) Vhen subjected to vibration it was noted that the employment
of the flexitle mounting caused grester variations in frequency, by
& ratio of 2 to 1, than when the trznsmitter was secured to the
vibration stend by means of solid base fittings. The effect of
vibration upon frequency is discussed in detuil under parsgraph 3-7-14
of the governing specifications. 1t was further discovered that while
the equipment was being vibrated at a certsin frequency a emell shock
would czuse the entire transmitter to &ssume a mode of oscillation
approximutely &t right angles to the direction in which the force was
applied and &t & frequency which was appearently governed by the natural
period of the entire assembly. This type of vibration was extremely
severe and apparently subjected &zll parts of the assembly to severe
stresses. While the transmitter was vibrating in this menner it would
be impossible to make any adjustments or tune the transmitter. For this
reason it is recommended that the use of the flexible moumnting be
ebaendoned and thet the transmitter be provided with & suiteble base
pedestal of solid form.

(e¢) A1l vacuum tubes znd screen grid resistor lamps are mounted
on a flexible tube cradle supported by "Lord" rubber mountings. When
subjected to vibration of the proper frequency this tube cradle vibrates
excessively. It was noted that this vibration appeared to be greater
when the transmitter was supported by the flexible base mounting than
when it was secured to the test stund by means of solid bese fittings.
Lifter = period of vibretion the following failures occurred:

(1) The intermedizte power smplifier filament terminals
on the terminal board &t the reur of the tube
cradle short circuited, which in turn shorted
the secondary of the filament traasformer. Smoke
issued from the transformer, but due to the fact
that the side shields had been removed previous
to this test, this was observed immediately
and powier was removed before the transformer
was destroyed. Plate No. 21 is a view showing
the lack of cleerznce between termineals
connecting to the tube cradle.

-12- DECLASSIFIED



(2) One of the flexible leads by means of which the
tube cradle is connected to ground broke off and
the remzining lead is frayed where numerous small
wires had broken.

(3) The filaments of the three 10-watt lamps in the
screen grid circuit of the power zmplifier tube
carried awzy, putting the trencmitter out of com-
misesion.

(4) The zudio oscillator tube wus caused to strike
ageinst the insuleted support carrying the grid
and plcte connections for this tube. The impect
was so severe that the tube had to be removed to
prevent breukage.

(5) Various flexible leads connecting to the tube
cradle are insulated by mezns of ceramic beads.
Certzin of these leads vibrated excesscively,
sometimes striking the glass envelopec of the
38160 tubes. No actual failure occurred and it
is obvious that other leads would breck if sub-
jected to continued vibration over & period of time.

(6) The tube cradle is so positioned within the frame
of the transmitter that the movement to the right
(looking &t the front of the transmitter) is
limited to about 1/16", after which it comes in
contact with the frame of the transmitter.

In view of the above difficulties it is recommended that the Contractor be
required to modify the equipment in order to overcome these defects. If
the present form of tube cradle is provided it must be so designed as to
provide greuter damping actionj greater voltege clearances must be
provided on thc terminul boards comnecting to the tube cradle; the cradle
nust be prevented from striking the frame; the screen grid resistors
must be of & type which will withstend vibration; the audio oscillator
tube wust be prevented from striking aguinst adjacent objects and
flexible connections should be such that they will not breck under
continued vibration. The tube cradle is mounted on uluminum supports
which are secured to the front of the trancmitter. These supports cre
inadequate since they move when tubjected to & slight pressure.

(d) In the majority of cases wires commected to terminals are
fuastened to the terminels by crimping the terminuls on the wire.
However, in the cese of choke coils the construction is such that no
terminuls are employed. Such coils as are mounted on ceramic forms have
the connections directly soldered to & terminal which is similar to &
cotter pin inserted in & hole in the ceramic form. The wire which
lends from the choke coil is not ziven sny additional protection, such
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&s sleaving, and is drawn teut before soldering. It is feared that this
type of construction puts undue strain on these small wires. This
belief is substantiated by the fact thet when the equipment was received
one of the connections on the intermediate power amplifier grid choke
hud broken awsy, preventing the equipment from operating. It is
recommended thuat these coil terminals be such thet the ends of the

choke wires be terminated in lugs, with the lead properly protected by
suitable sleesving. The 1lugs in turn should be secured to & terminal
of the binding post or screw type so that unsoldering would be
unnecessery if it is desired to remove & connection. Where Litz wire
is employed, the comnections are made in the following menner. A copper
sleave is crimped over the end of the wire while the ensmel is still

in place. The end of the sleave is then filed away exposing the ends
of the wires. These ends are then couted with solder and the sleave
encased end is soldered into & lug. Thus it will be seen that only the
ends of the wires meke electrical contact. During the course of these
tests no difficulties were encountered which could be attributed to

this type of construction, however, since it differs from that usuzlly
employed in similer equipment and appeers to be subject to the possibility
of providing poor contact. It is recommended that extremely careful
inspection be employed to avoid difficulties.

53. Par. 2-21. As explained in paragraph 52 above, all tubes,
including the 10-watt lamps used &s screen grid resistors, are mounted
on & flexibly suspended cradle. This type of suspension hes given
evidence of defective and umsatisfactory operztion and certain
improvements and modifications must be effected before the tube support
can be considered sstisfactory for Naval use.

54« Par. 2-22. The design and control of the XTAJ-6 equipment
has, in general, been made as simple as possible within the requirements
of the governing specificuations. It would be possible to effect some
simplificetion of control by combining the functions of the following
controls into & single control:

"A" — Master oscillator band change switch.
"C" - Intermediate power amplifier band change switch.
"E" - Power emplifier band change switch.

As will be noted by reference to Tables numbers 3, 4, 5 and 6, these
three switches are set to the same position for amy given frequency. On
the other hend, mechanical complications would result from the ganging
of these three controls which might outweigh the benefits derived from
such a modification. At the present time the controls are such that
the entire transmitter may be adjusted within the required period of
one-msn-minute.

55, Par. 2-23 (1). All indicating instruments, indicator lights,
and controls necessary for the operation of the transmitter are located
on the front panel. These devices have been arranged in a symmetrical
menner pleasing to the eye and the meter, which 1s affected by the
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manipulation of sny given comtrol, is located close to that comtrol.

56, Par. 2-23 (2). On each control and meter, or adjacent to
it, is & suitably etched nameplate indicating the purpose of the control
or meter. The markings sre of such size as to be readily readable at
a distance of 24 inches and are permasnent in character. The following
voltage controls are not marked to indicate the direction of rotation
for increasing voltsage:

Master oscillator filesment rheostat.
Bias field rheostat.

Main field rheestst.

Kain filament rheostat.

It is recommended that the proper designating arrows be provided to
i{ndicate the direction of rotation for increased voltage. The door
latch control knobs do not operate satisfactorily. The knobs are too
small to provide a proper grip; the arrows which indicate the location
of the catch are so small as to be almost invisible; no stops are
provided to limit the motion of the catch in one direction end & slight
amount of wear permits the catch to operate through 360 degrees. Larger
knobs should be provided, clearly marked. Stops should be provided to
suitably limit the motion of the catch and a reinforcing plate of hard
metal should be provided to prevent wear.

57. Per. 2-24. All control shafts and bushings are grounded
and 81l control knobs and handles are insulated for the protection of
personnel.

58. Par. 2-25. All electrical indicating instruments employed
in the XTAJ-6 equipment are of the 3.5" diameter flush type with
bekelite cases fitted with enti-glare glass. The meters are so located
that they may be replaced with other meters of the same nominal size
having the meximum dimensions permitted by specifications. 4ll d.c.
meters employing external multipliers have & sensitivity of 1000 ohms
per volt. However, as pointed out under peragraph 31 above, the voltage
multipliers are not contained in a protective case as required by
Specifications 17-I-12. All d.c. meters are by-passed with 0.01 mfd.
condensers.

59. Par. 2-26. Nameplates have been affixed to all major umits.
However, attention is invited to the fact thet the nemeplate provided on
the trensmitter unit is so worded and the layout is such as to indicate
that the Navy Depertment, Bureau of Engineering, is the Contractor rather
then the General Electric Company. In order to avoid misinterpretation
it ie recommended that the word "Contractor" be placed below the nzme
"General Electric Company." :

60. Par. 2-27. All assembled separate items, such as motor
starters, generztors, etc., have been marked as to operating voltage,
current, etc. In the case of trensformers, however, as ie noted in
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paragraph 125 below, certain additional markings are desirable to
indicate secondary and primary voltages.

6l1. Per. 2-30 (1). All controls on the equipment are so
designed that the values of settings increase numericelly with increase
of the final controlled effect. Clockwise rotation of &ll control
knobs increases the final controlled effect. The master oscillator
control employs & main and & vernier diel which are viewed through a
window. The numerals on both dials progress in the same direction.

62. Par. 2-30 (2). All dials and verniers are marked in
evenly spaced divisions. The width of the smallest division of
marking (MO disl) is spproximately 0.05 inch. Two significent figures
are visible &t all times on the M.0. dial. Attention is invited to the
fect, however, that when the §. dial is adjusted to a given setting,
the vernier dial "jumps" back about one division when the control knob
is released. 1t was necessasry to compensate for this effect when making
tuning adjustments by going past the desired point and allowing the
diel to spring back to the proper point. The M.0. vernier diel has the
additional defect that the vernier zero mark sligne only with the zero
mark on the main diel. At No. 5 point on the main dial the vernier diel
is 8 divisions off. These defects should be corrected before the
master oscillator dial cen be considered satisfactory.

63.  Par. 2-30 (3). The flexible couplings used on the inter-
mediate power amplifier, power amplifier, and antemna tuning controls
are not considered satisfactory. The construction of these couplings
is such that the shafts which should be rigidly secured to the flexible
driving strips are free to move. The rigidity of the Joint depends upon
the friction produced by a swedging process, or some similar process.

At any rate, the resulting product is unsatisfactory amnd steps should

be tazken to correct this defect. It was noted that the master oscillator
control is secured by means of an Allen type set screw. While this

type of set screw has marked mechanical advantages the necessity of
employing a special wrench is considered & drawback. Even if the proper
wrench is supplied, an object of such smell size is likely to be
misplaced and hence rapid repairs or adjustments can not be accomplished.
Ordinary filister head set screws which can be operated by means of a
screw driver should prove to be more satisfactory in the Navel service.

64« Par. 2-31 (1). Proper precautions have been teken in the
construction of this equipment to provide sufficient tolerances to
permit the replacement of tubes, resistors, etc., by similar units
having the limiting dimensions set forth in the specifications covering
such umits.

65. Par. 2-31 (2). The lower, or control section, of the
XTAJ-6 trensmitter, is extremely &ccessible end replacement of parts mey
be effected with ease. The master oscillator compartment is so constructed
that after certain leads and connections have been removed, this unit
may be withdrawn from the rear of the transmitter frame.
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66. Par. 2-31 (3). The toggle switches employed in the equipment
are so mounted that they mey be serviced with euse from the front of the
panel. The switches are mounted on & sub-panel which may be removed from
the main panel and sufficient length of lead is provided so that the
entire assembly of switches may be moved forwerd.

67. Par. 2-32. The combined weight of the equipment is 1524
pounds &s shown in Taeble No. 2. This includes the weight of the
flexible base mounting.

68. Per. 2-33. Any single unit of the equipment is capable of
passage through a door 25 inches wide by 54 inches high or through a
hetch 30 inches squere.

69. Per. 2-34. The equipment was subjected to sudden and also
gradusl line voltage variations of plus and minus 5 per cent without damzge

to any part.

70. Par. 2-35 (1). The various component parts of the trans-
mitter have been designsted by the symbols used in the instruction book
and wiring disgrams. These markings, made with red paint, are adjacent
to or on the units they identify. Certain errors in merking were noted,
which will be discussed under the subject of Imstruction Books (see para-

graph 162).

7. Par. 2-35 (2). Resistor mountings &are marked to indicate
the value of resistance to be employed. No type numbers are given since
peragraph 2-28 exempts the preliminary model from this type of marking.
Tube sockets are not marked to designate the type of tube to be used in
the socket.

72, Par. 2-36. The rubber used in the tube cradle supports
is of such & design thet it mey readily be replaced with new units when
required. Rubber washers are used to prevent vibration of the lifting
eyes with which the transmitter is equipped. It would be impossible to
renew these washers without considerable disassembly, including removal
of the front panel of the transmitter. It is recommended that an improved
means to make the 1lifting eyes rattle-proof be furnished.

73. Par. 2-38., Rugged lifting eyees have been provided in the
four top cormers of the transmitter unit to facilitate lowering and
hoisting the equipment. Nemeplates have been attached on the side shields
nesr the 1ifting devices to indicate their position. As stated above in
paragraph 72, the lifting eyes have been made rattle-proof by the use of
rubber washers insteed of spring clips,and due to the difficulty in replacing
these weshers an improved method to prevent rattle should be provided.

Tho Par. 2-39 (1). The front panel of the transmitter unit is
provided with a black wrinkle finish. The remaining external surfaces
are provided with a flat,black finish.

........
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75. Par. 2-39 (2). £11 interior a2luminum surfaces have been
trected with & corrosion recisting finish which has been removed where
necessary to make good electrical contact.

76. Par. 2-39 (3). The knurled head screws employed for
securing the side shields are furnished with & policshed chromium finish
instead of the dull finich required by the specifications.

7. Par. 2-40. The following indicator lights &re provided on
the front penel of the trznsmitter:

Power - red
Bias - green
Plate - red

These indicators are of & new type which do not conform to the require-
ments of puragraph 2-40. They zre of the neon type, operating at 115
volts. The color code mentioned above is provided by encircling the
neon lamps with metzllic rings which are painted with an zppropriate
color. The lamps which operzte in d.c. circuits are lighted by & glow
which surrounds only one of the two elements in the lamp.

78. Par. 2-41. IElectrolytic condensers are not used in the
construction of the transmitter.

79. Per. 2-50. Due to the fact that the bias potentials used
in the transmitter are derived from the excitor generztor, plate
voltage cennot be generated in the absence of bias potentisl. The
wiring of thne transmitter is such that should an open circuit in the
transmitter wiring prevent the bias voltage from being epplied to the
transmitter the plate generator would also feil to receive excitation.

80. Par. 3-1. The XTAJ-6 transmitter employs the master
oscillactor power amplifier principle. The following circuits &re
provided:

(1) Master oscilletor circuit, using one type 38160 tube
in the so-called "electron coupled" oscilistor circuit.
Frequency multiplication is not resorted to &nd the
variable tuning element consists of a variable air
condenser.

(2) An intermediate power amplifier circuit using one type
38160 vacuum tube. Tuning is accomplished by means of
a veriable air condenser.

(3) & final power amplifier circuit using one type 38161
vacuum tube. This circuit is also tuned by means of &
variable sir condenser.

(4) An antenna circuit which is resonated by means of &
variometer and loeding inductor. Capacitive coupling to
the antenne is provided.
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(5) &n audio oscillator circuit using one type 38160 vacuum
tube.

8l1. Par., 3-2 end 3-3. Teables numbers 3, 4, 5, 6, and 7 1list in
detail the results of tests conducted to determine the power output
charscteristics of the transmitter when operating into antenne comstents
as specified in these paragrephs. It will be noted thet in &1l cases
the CW power output conforms with the requirements of the governing
specifications.

8z2. Psr. 3-4. The tremsmitter produces a signal of good quality,
free from 1ilt and objectionavle modulations. As pointed out under
paragreph 49 above, the power amplifier tube appears to be subjected to
&n overload condition which causes & serious reduction in filement
emission &nd may also have & tendency to increase the harmonic radictionm.
It should be stated, however, that no harmonic mezsurements were under-
tzken. Reference to Table No. 8 revecls that the amplitude modulation
of the carrier on CW operation is fer less than the required value of
two per cent, being of the order of 0.1 per cent. The transmitter is
equipped with & filter in the keying circuit designed to minimize the
effect of key clicks.

83. Par. 3-5. The trensmitter is capable of emitting & signal
modulated &t epproximately 70 per cent over the entire frequency range.
(See Teble No. 9.) The frequency of modulation was measured as 837 cycles.
When employing MCW operetion the power output is reduced by & factor of
less than 50 per cent as will be noted by referring to Tables numbers 3,

Ly 5, end 6. Selection of CW or MCW operation is effected by meams of &
suituble switch located on the front panel of the transmitter.

84. Per. 3-6. The trunsmitter is capcble of adjustment by
mesns of front of panel controls to any frequency within the specified
range, when employing zntenne constents within the limits specified in
Paragrezph 3-2.

85. Pur. 3-7 (1). Accuracy of reset to previously calibrated
frequencies., It is possible for &n operator to &djust the equipment by

means of controls on the front penel, in & period of less than one-man-minute,
to a previously calibrated frequency with &n &ccurecy complying with the
requirements of the governing specifications. Referring to Table No. 10

it will be noted thut the averege deviation of five reset trials at

200 kilocycles wes 0.0051%, at 400 kilocycles, 0.0065%s woile at 600 kilo-
cycles the average deviation was 0.0068%. Specifications permit en

average of 0.01%. No one trizl exceeded the velue of 0.015% permitted by

the specifications.

86. Par. 3-7 (2). Lost motion, back lash and torgue lagh.
Teble No. 11 covers tests conducted to determine the degree of lost motion
inherent in the controls whieh govern the frequency estsblishing circuit.
At 200 kilocycles the frequency error due to the causes listed above
averczed 0.03% for five triuls while at 600 kilocycles the uverage of
five trials was 0.0113%. No single trial exceeded the meximum specification

gl e o W
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value of 0.06%. The HModel XTAJ-6 equipment complies with the requirements
of this paragraph of the governing specifications.

87. Par. 3-7 (3). Operation of Adjust-Tune-Operzte control,
hs illustrated in Teble No. 12, the equipment under test complies with
the specification requirements outlined in this paragraph. The maximum
diverge;ce found was 0.005%, wherees the specificetions permit a velue
of 0.01%.

88. Par. 3-7 (4). Detuning of gggcgggs. Table No. 13 illustrates
the results of tests conducted at 200 and kilocycles to determine
the degree of frequency shift resulting from detuning circuits subsequent
to the frequency establishing circuit. At 200 kilocycles the largest
deviation encountered wes 0.0065%, while at 600 kilocycles the largest
deviation was 0.0058%. The equipment complies fully with this portion
of the governing specificzations, which limit the frequency change to
& value of 0.01%.

89, Par. 3-7 (5). Operation of power output control. Table
No. 14 outlined the results of tests conducted at 200 ang Eg% kilocycles
for the purpose of determining the frequency shift incident to the
operation of the power output control, i.e., the plate motor generator
field rheostat. The power output was varied between the limits of
100% and 25% end the largest frequency shift which occurred during this
operation was found to be 0.0045% at 200 kilocycles and 0.0035% &t
600 kilocycles. The equipment complies with the requircments of the
governing specifications which limit the variation in frequency to a
value of 0.005%.

90. Par. 3-7 (6). Change of tubes. As illustrated in Table
No. 15 the average deviation from the mean frequency caused by the
substitution of ten tubes in the master oscillator circuit, &t 200
kilocycles, was 0.023%, while the change for the intermediate amplifier
circuit was 0.0035%. Tuble No. 16 covers tests conducted at 600 kilo-
cycles. Here the change for the master oscilleator circuit wes 0.0176% and
for the intermediste amplifier circuit it was 0.003%. Specifications
permit & change of 0.02% for the mester oscillator and 0.005% for the
intermediate amplifier circuit. In the case of the master osecillator
at 200 kilocycles, the specificution velue is exceeded by & smell amount.
This excess is so amell as to be negligible and mey be partly czused by
observational errors. It is recommended therefore that the XTAJ-6
equipment be considered as complying with the governing specifications
with respect to this paragraph.

U

91. Par. 3-7 (7). ion of supply line valtage or variation
of voltages zpplied to trensmitter unit. Teble No. 17 illustrates the
results of tests conducted at 600 and 200 kilocycles wherein the various
voltages applied to the trensmitter unit were varied independently end

in unison from & velue of 5% below normzl to & velue of 5% eabove normel.
It will be noted that at 600 kllocycles these varictions of potential
caused frequency changec which were of smaller megnitude than the 0.01%
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permitted by the specifications. At 200 kilocycles the varictions in
frequency ccused by the variation of €l1 potenticls simultaneously exceeded
the specification vealue. £ plus 5% variation ceused & frequency shift

of 0.0125%, while & negetive 5% veriction caused & frequency shift of
0.0175%. £&n sdditionzl test was conducted, ss illustrated in Teble No. 18,
wherein the line voltage was varied between the limits of -5% and +5% in

& time of one minute &and additionelly in & time of 5 minutes. Tests were
conducted &t frecuencies of 200 and 600 kilocycles. The meximum

frequency change under these conditions was 0.0085% &t 200 kilocycles

end 0.0008% at 600 kilocycles. It will be noted that & +5% change in

line voltage has as almost negligible effect upon the generator voltages
end only a minor effect upon the frequency stability of the equipment.

92.  Per. 3-7 (8). VYaristions in ambient tempersture. Tables
numbers 19, 20, 21, and 22 and Plates numbers 1, 2, 3, &nd 4 cover tests
conducted to determine the effect of varietions In ambient temperature.
It will be noted thut the relative humidity was maintained essentially
constent &t a low value during &ll tests. The test illustrated in Teble
No. 21 was the Tirst temperature test, in order of time, which wes
conducted. During this test the power emplifier plate current end the
redio freguency output decressed steadily in spite of the fact that
the veriocus potentials applied to the transmitter were readjusted several
times. At the conclusion of the test it wes discovered that the power
emplifier tube had lost emission sufficiently to impair its usefulness.
Referring to the summery included in Table No. 19 it will be noted that
the specification requirements of 0.005% &re exceeded except in the
region of 30 to 35°C. &t 200 kilocycles. Teble No. 20 shows that the
transmitter falle to comply with the specification requirements except
in the range of tempersture of 5° to zero. During the 600 kilocycle
test illustrated in Teble No. 21, the freguency changes noted complied
with the specification requirements over the temperature range of
25 to 50 degrees. However, &s shown in Table No. 2< the transmitter
failed to meet the specification requirements of 0.005% except in
the region of 10 to 5°C. During these tests, as wes the case in other
teste where time is an essentiel element, the initiel drift of the
transmitter was so rapid and continued for such & long time that it
undoubtedly had en influence upon the résults obtained. In other words,
thic drift has a tendency to obscure the effects which are being
investigated. Previcus to the test shown in Teble No. 22 the mester
oscillator filement wus energized overnight, or for & period of 16 hours,
in an effort to decreese this drift. This procedure had & tendency to
decrecse the drift slightly &s mey be noted from comparing the results
obteined during the first hours of operation in Tebles numbers 21 end 22.
In Teble No. 21 the master filement was not lighted previous to the
test. It must be concluded that the Model XTAJ-6 equipment fails to
comply with the specification requirements of paragraph 3-7 (8).

93.  Par. 3-7 (9). Verietions in humidity. With the trans-
mitter adjusted to & frequency of 200 kilocycles, the eguipment was
subjected to a varistion in relative humidity between the limits of approx-
imately 20% and 95%, the ambient temperature being held essentially
constent &t 4A0°C. Teble No. 23 znd Plate No. 5 cover the results obteined
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during this test. It will be notea that the greutest frequency veristion
noted, in accordance with the terms of the test, wus 0.149%, wherees

the specifications permit & value of only 0.05%. The specificetions
state that the transmitter snell be operuted key locked for 20 minutes

&t @ low humidity during the first portion of the test. In order to
permit & reasonuble degree of stabilization the first portion of the

test was run for cne hour. However, the power veclues used in the
cttached tables, numbers 23 &nd 24, were based on the power output

noted during the thirty minutes immediately preceding the change in
humidity from 20% to 95%. The decrease in power output during the

200 kilocycle test was 13.3%, whereas the specifications permit 5 per cent.
Teble No. 24 and Plate No. 6 cover & test conducted at 600 kilocycles.
The frequency veriation noted was 0.08,%, while the power reduction

Wes 5.5%. The XTAJ-6 equipment feils to comply with the requirements

of paragraph 3-7 (9).

94. Per. 3-7 (10). Locked key operation for two hours.
Table No. 25 covers the results of & test conducted at 200 kilocycles,

Tsble No. 26 a test at 400 kilocycles, while Tubles numbers 27 and 28
cover tests conducted at 600 kilocycles. In all tests the equipment
fails to comply with the speccification requirements. It will also be
noted that the power emplifier plate choke becume exceedingly hot during
these runc. While no wctusl breukdown occurred, this choke coil showed
signs of discolorsation.

95. Par. 3-7 (11). Change from key locked to intermittently
keyed conditiom, Table No. 29 covers tests conducted at 200 and 600
kilocyeles in conformity with this paragreph of the specifications. Only
the test &t 200 kilocycles whercin the filcment of the mester oscillator
tube wos lighted complies with the specificution requirements. In the
remuining tests the frequency changes encountered exceed the specifice-
tion limits.

96.  Pur. 3-7 (12). Change from continuoucly keyed to inter-
mittently keyed condi . Table No. 30 covers teste conducted at
200 and 600 kilocycles. 1t will be noted that «t 200 kilocycles the
equipment complies with the speeificution requiremcnte. 4t 600 kilo-
cycles the frequency chunge encountered was 148 cycles or 0.0246%,
whereas the specificutions permit only 0.015%. The equipment fails to
comply with this paragraph of the specificitlons ot 600 kilocycles.

97.  Per. 3-7 (13). Inclinution due to roll and pitch of ship.
The entire XTAJ-6 equipment, lncluding trunsmitter unit, motor generutor,
sturter end fuse box, wes mounted on & test stund which permitted
inclinction through en angle of 45 degrees on either side of the vertical
&t & rate of € cycles per minute. 4s steted in perugraph 51 above, the
trensmitter wus provided with & special flexible mounting to afford
protection &geinst the effects of shock, vibration &nd inclination.
Severtl inclinaction tests were conducted at 200 and €00 kilocycles under
varying conditions, &s follows:

<D0

DECLASSIFIED



(a) Trensmitter secured to test stand through medium of
{flexible mounting and subjected to inclination, the
motion of wnich wus parallel to the front of the trans-
mitter and persilel with the &exis of the motor generator.

(b} Transmitter secured to test stand through medium of
flexible mounting, and subjected to inclination, the
motion of which was &t right angles to front of trans-
mitter and at right angles to the axis of the motor
generator.

(c) Transmitter secured to test stend through medium of
solid bese fittings end subjected to inclinction, the
motion of which was &t right angles to the front of the
transmitter and at right ungles to the zxie of the motor
generator.

Plates numbers 22, 23, and 24 ere views of the equipment secured to the
test stend through the medium of the solid base fittings. Tables

numbers 31, 32, and 32 and Plates numbers 7, &, 9, 10 &nd 11 cover

tests conducted under the conditions outlined under (a), (b), and (c)
above, respectively. Previous to each test the equipment wes

opersted key locked for & considercble period of time in wn effort to
eliminute drift. While the drift wes greatly reduced during the actual
test by this procedure, & smcll amount was still present which influenced
the results of the test to a certain degree. Thus, it will be noticed
thaet the frequency &t the beginning of the test, with the equipment
stetionary in & verticel position was csomewhat different than the
frequency ut the end of the test with the equipment again stationery

end vertical. The frequency changes listed in the sbove tables were
based on the meximum frequency difference noted during the helf hour test
from the frequency at the stert of the test. In Tuble No. 31 it will

be noted that the meximum frequency change st 600 kilocycles wes 9 cycles,
or 0.0015%, while at 200 kilocycles this velue was 9 cycles or 0.0045%.
Thic meets the specification requirement of 0.005%. The results listed
in Teble No. 32 show that again the specification requirements are
complied with at both frequencies. In Teble No. 33, wherein the solid bease
fittings were employed, the equipment fuils to comply with the specifice-
tion requirements, the frequency changes noted being 38 cycles at

600 kilocycles, or 0.0063%, while at 200 kilocycles the change wes 22
cycles or 0.011%. Vhile the use of flexible mountings reduces the
frequency change due to roll &nd pitch, the use of such mountings is

not recommended for the recsons given in parsgreph 52(c) above.

98. Per. 3-7 (14). UVibruation. The entire equipment was sub-
jected to vibration, while operating at 600 and 200 kilocycles. Tests
were conducted with the trensmitter secured to the test stund through the
medium of the flexible mounting end also while the transmitter was bolted
rigidly to the test stand through the medium of solid buse Tittings. Table
No. 34 end Plates 12 and 13 illustrate the results obtained while using
the flexible mounting. It will be noted that the specificction value of
0.005% has been exceeded. Table No. 35 and Plates 14 and 15 cover the
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tests conducted with the transmitter secured by me&ns of solid base fittings.
Under these conditions the frequency change due to vibration is less than
thet encountered when using the flexible mounting. A change of 0.0033%

et 600 kilocycles end & chenge of 0.0035% &t 200 kilocycles was recorded,
which is within the specificetion limitations. During these vibration

tects the inherent drift of the trensmitter undoubtedly influenced the
results to some extent. However, it could be observed that the emplitude

of vibration, particulerly that of the tube credle, was decidedly less

when the solid base fittings were employed zs compsred to the flexible

nounting.

99. Par. 3-7 (15). Shock. With the trensmitter mounted on
the flexible bese mounting, shocks were zpplied to the four gides in the
menner outlined in the governing specificutions. Table No. 36 covers the
results of these tests conducted at 600 end 200 kilocycles. At 600 kilo-~
cycles no shock affected the frequency to the extent permitted by the
specifications. At 200 kilocycles the effect of shock wes somewhet
more noticeable end in two instances the specification velue was exceeded.
The average velue, however, fells with the limits prescribed by the
specifications.

100, Per. 3-8. Provision has been made for energlizing the
filament of the master oscillator tube during the periods in which the
trensmitter is shut down. Power for this purpose is obtained from the
440 volt, 60 cycle line through the medium of a step down transformer
(440 to 110), symbol T3. Two filement lighting trensformers ere operated
from this 110 volt supply. The mein filement treansformer supplies the
intermediate power emplifier, power amplifier, and sudio oscillator eircuits,
while the auxiliary filement transformer, T2, lightse the filaments of the
mester oscillator tube. When the transmitter is in operating condition the
primery of $ransformer T2 is emergized in perallel with the main filament
transformer through & set of contacts on the mester control relay. In
this condition z single filesment rheostat adjusts the voltages WE both
treneformers. When the equipment is shut down the master oscillator
filement trensformer is emergized by means of & panel switch and another
pair of contacts on the mester contral relusy directly from the 110 volt
supply through & seperete rheostet. The primary of the main filement
trensformer is open circuited when this condition exists by mezns of &
set of contzcts on the master comtrol relay. A voltmeter is connected
across the primary of the master oscillator filement transformer by means
of which a1l filament voltages are adjusted. In the preliminery model it
was necessary to adjust this voltmeter to read 103 volts in order to
obtain the approximate potemtials required by the various tubes. It is
recommended that the circuit arrangement be modified by eliminaf§ing the
present filament voltmeter and in place thereof provide &.suitable scale
meter which will resd directly the potentiasl applied to the filsments of
the 38161 power amplifier tube. This will provide & more direct method
of insuring that the most costly tube in the equipment is being operated
at the proper filsment potential. It is further recommended that the

«madber oscillator filement rheostat, which is used to adjust the voltage
on this tube when the transmitter is in stand-by condition, be replaced
by & suitable fixed resistor by means of which the approximately correct

e
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potential will be applied to the master oscillator filzment when in the
stand-by position. Such verictions in filument potentizl as may be
experienced due to line voltage variations will not adversely affect

the master @scillator tube, as long as they do not exceed the maximum
value, since the tube is not subjected to plete potential in the stend-by
condition.

101. Par. 3-9. Due to the use of screem grid type tubes in this
equipnent the need for eny additionul neutralization is obvlated.

102. Par. 3-10. All radio frequency tubes cease to oscillate
when the key is open only when the "Adjust-Tune-Operate"™ switch is in
the "tune" or "operate®™ position. When this switch in the "adjust"
position, the master oscillator tube continues to oscillate and the
rediation therefrom mey readily be picked up in a nearby receiver.
This condition is brought about by reason of the fact that the keying
bias is derived from the drop across resistor R-15, which is a portion
of the main plate generator potentiometer. When the "Adjust-Tune-Operste"
switch is thrown to "adjust®™ position, the field circuit of the main .
plate generator is open circuited and hence no voltage is developed, thus
¢liminating the keying bias. This condition should be corrected. It
would appear that the keying biss may be obteined from the 1200 volt master
oscillator plate generator which is not affected by the operation of the
"Adjust-Tune-Qpuentd®™ switch. The audio frequency oscillator continueg
to oscillate during keying operstions, when the transmitter is adjusted
for MCW operation, but ceases to osclllate a few seconds after keying
stops. This type of operation is authorized by pasge 2 of the contract
notes. The equipment may be keyed at the rate of 100 words per minute,
either CW or MCW, in a satisfactory manner.

103. Par. 3-11. The frequency range of the transmitter is
divided into bands controlled by range selector switches. The master
oscillator, intermediate amplifler and power amplifier circults are
divided into seven baunds eaci coatrolled by & separate switch. These
switches are provided with interlocks which momentsrily remove the
power from the circults during the operation of the range selector
switches. It is possible to make adjustments for frequencies within
any band, not requiring shifting of the selector switch, with power on
the transmitter. Tebles numbers 37, 38, and 39 show the degree of
overlap provided between the various taps of the range selector switches
of the master oscillator, intermediate power amplifier, and power
amplifier eircuits, respectively. “Bpscifications RE 134 328J do not
define the method by which the percentage of overlap shall be computed.
Paragraph 3-11 on page 39 of Contractor's Descriptive Specifications
RA-1465 stutes:s "An overlap of not less than 5 per cent will be provided
between bands, this overlap consisting in each cuse of 5 per cent of the
frequency bend spanned by that particuler bend."™ In comnection with the
determination of overlap the Bureau of Engineering has recently promulgated
the following definitionss
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(a) "The percentage frequency overlap between any two bands
where limiting frequencies are not specified shell be
computed by determining the minimum and meximum frequencies
common to the two bands, dividing the difference by one-half
their sum, and multiplying the resultant by 100."

(b) "Where a limiting frequency is specified, the percentage
frequency overlap shall be uted by determining the
difference between the actual (top or bottom) frequency
and the specified (top or bottom) frequency, then dividing
this difference by one-half the sum of the actual &nd specified
frequencies and multiplying the resultant by 100."

The percentage overlap is culculated on the besis of both definitions in
the above tzbles. Where the master oscillator circuit is concerned,

the equipment fails to comply with the Bureau of Engineering definitiom,
but does comply with the Contractor's definition of overlap. At the
lower end of the frequency range the intermediate amplifier circult fails
to comply with either definition, but from tap 3 upward the requirements
of the Contractor's definition are complied with. Certaln portions of
the power amplifier circuit fail to comply with the Contractor's
definition and in no case 1s the Bureau of Engineering definition

complied with. The untenna system tuning was investigated with various
values of antenna constents and it was found that the transmitter could
be resonated without difficulty. Regardless of which definition with
respect to percentage overlup is employed, it is evident from the attached
tables that the Model XTAJ-6 transmitter is unsestisfactory from the
viewpoint of overlap. The fact that no frequency overlap exists at certain
points in the intermediate amplifier circuits prevents an operator from
arriving at satisfactory resonance adjustments.

104. Par. 3-12. The transmitter is provided with controls located
on the front panel for providing sdjustment to any frequency within the
renge of the equipment. As pointed out under paragraph 54 above, it
appears that some reduction in the number of controls could be effected
by combining the functions of the band switches into a single control.

The desirability of such & modification, however, is doubtful. The ease
and accuracy of tuning adjustment is affected, however, in an adverse
manner by the broadness of tuning of the intermediate amplifier stage.
This effect ic so promounced that it is difficult to arrive at the most
advantageous setting. The so-celled plete current meters provided actually
measure the cathode current of the wvarious tubes, since they are connected
in the common return. Thus it 1s necessary to zdjust these meters to an
arbitrery velue which is not considered good practice. It is recommended
that the plate current meters be connected into the various circuits so
that the actusl plate current only is indicated. With the present system,
wherein the meters indicate & total of plate, screem grid,and control grid
currents the well known Mminimum plate dip" which is the usual means for
determining resonance, is greatly blunted. In the case of the master
oscilletor circuit meters should be provided for indicating both the
screen grid current &and the actual plate current, since the screen grid
is actuelly employed s the oscillatory anode. This practice of providing
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two meters hus been employed in previous equipment which utilizes the
electron coupled oscillutor for the master circuit.

105. Par. 3-13. Table No. 40 lists the controls provided on the
front panel of the XTAJ-6 equipment. Each control is identified by =«
nameplate to indicate the funection of the control. An &dditional desig-
nating letter renging from "A" to "I" is used to identify each tuning
control. These designating letters are of small size, ligntly engraved
on round buttons. The letters are 1/8-inch in height and are not
readily resdsble under poor lighting conditions. It is recommended that
the size of these letters be increased to improve readability.

106. Par. 3-14. Provision has been made for mounting calibration
cards in a holder on the front penel suitable for recording reset data
for ten frequencies.

107. Par. 3-15. Verniers are provided on the tuning controls
by meens of positive gearing. The variution of resonant frequency per
division of merking of the master oscillator dial is illustrsted in
Teble No. 41. The vuriation fells within the limits of 0.03% and 0.015%
required by the governing specifications.

108. Par. 3-16. Each continuously variable control is provided
with &« friction type locking device. The lock on the master oscillator
control does not operate in & positive manner, permitting the dial to
rotate when in the locked condition. OSteps should be tazken to overcome
this defect.

109. Par. 3-17. Controls "D", "F", and "I" are equipped with
five adjustuble positioning devices. These devices are stamped with
numerals from "1" to "5". Opecifications require that positioning
devices should permit the insertion of & cerd on which the frequency
may be marked.

110. Par. 3-18. The equipment is s0 designed that it is possible
to shift from one frequency to &nother or from one mode of transmission
to another, CW to MCW, without readjusting filzment, plate or bius volttges.

111. Par. 3-19. A three-position switch has been incorporated in
the design to facilitate frequency shifting and resonating operetions,
as follows:

Position 1 - Plate potential is removed from the
emplifier circuite by opening the
field of the generutor.

Position 2 - Reduced plate potentisl is &pplied to
the amplifiers by insertiag & resistor
in the field of the piate generator.

Position 3 - Plate potentials are increased to normal
operating values.
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ks stated cbove in paragreph 102, when the switch is in Position 1, the
master tube continues to oscillate.

112. Par. 3-20. A lever type test key has been provided which
pernits the selection of xey open, momentary <ey closed or key locked
positions. The key is so connected thut the five second drop out relay
is ineffective (rom the test position.

113. Par. 3-21. As explained in paragraphs 102 and 111 &bove, the
transmitter emits & signal with the key open when in the "Adjust"™ pocition -
und hence does not comply with the requirements of this paragraph.
"Break-in" operation is not provided sinece the specificutions exempt
equipments in excess of 200 watts output from this provision.

114. Per. 3-22. MNo rotating equipment is employed in the con-
struction of the XTAJ-6 equipment, other than the motor genmerator
equipment which supplies the necessary power for operution. BMNo inter-
fercnee which could be azitributed to the operztion of the motor generator
equipment was noted when listening tests were conducted edjzcent to the
trensmitter and generator units.

115. Par. 3-23., It is possible to vary the power t of the
transmitter from the maximum value specified to & minimum ue of 25%
by means of the plate motor gemerator field rheostat. (See Table No. 14.)

116. Par. 3-24. As pointed out in peragraph 77 above, three
indicating lamps have been provided to indicate the following functions:

(a) Vhen bias voltage 1s supplied to transmitter.
(b) When plate voltage is supplied to transmitter.
(e} When starting contactor is energized.

The form of the indicator lamps does not comply with the requirements of
the specificutions, as explalned in paragraph 77 &bove.

117. Per. 3-25. A list of the indicuting instruments supplied
with the XTAJ-6 equipment is shown in Teble No. 42, eppended hereto. As
pointed out in paragraph 104 above, it is recommended thut plate current
meters be connected in the high potential side of the plate circuit so
that plate current only and not a combination of plate, sereen grid, and
control grid currents, be read by each meter. 1t is further recommended
that two meters be supplied for monltoring the master oscillator circuit,
one for indiceting screen grid current and the other to indicate plate
current.

118. Par. 3-26. 4 self-starting synchronous motor type of filament
hour meter is provided on the finel zmplifier stage to register the number
of hours of operation. This meter is connectcd acrose the primury of
the mein fillament trancformer and operates &t & potential of 110 volts.

D
ECLASSIF;ED



119. Par. 3-27. The Model XTAJ-6 transmitter consists of &
single unit of the dimensions listed in Teble No. Z. The dimensions
comply with the contractual requirements &s modified by puge 1 of the
controct notes, which zuthorized an increase in the depth dimension
from 20 inches to 24 inches.

120. Per. 3-28. The dimensions of the equipment are such that
they comply with the requirements of this peragraph.

121. Par. 3-29. The transmitter wnit includes, integral with its
asseably, all vecuum tubes, rodio frequency circuits, meters, filement
transformers, relays and filter unit.

122. Par. 3-30. The front of the transmitter is shielded by
means of the regular penel plates while the sides and rear of the unit
are shielded by solid shields contuinlng no perforations. The top is
shielded by means of a perforated plate. The bottom of the unit is
shielded by mesns of various base plates which form the supports for
transformers, copacitors, etc., leaving sufficient openings for ceble
entrance. The master oscillctor circuit, exclusive of the tube, is in &
completely shielded compartment. The intermediate power emplifier
eircuits are completely shielded, with the exception of the vacuum tube.
The power amplifier and zntenna eircuits ere in the upper compertment of
the trensmitter unit end &re not shielded from each other. All vacuum
tubes ere mounted on one flexibly supported "eradle" and no shielding
jc provided between the tubes oif the various circuits, nor are the tubes
completely shielded from the power cmplifier and entenna circuits.

%hile this lack of shielding between the tubes used in the various circults
caused no apperent frequency instability, the pronounced frequency drift
which was noted during the course of the tests, may in some meacure be
caused by reactions between the vacuum tubes. All wiring not carrying
raedio frequency currents zre of the lead sheathed type except in the cases
where connections are made to switches, meters and the flexibly mounted
tube credle. In these 1latter instences, flexible wires covered with
cambric tubing, or & similer insulction, are employed for meter and

cwiteh connections and flexible wires insulated by means of ceramic besds
are used for connections to the tube cradle. The lead sheathed wires

are secured to the frume of the transmitter et frequent intervale,
elthough in a number of instences the cabled lewds are not adequately
secured, particularly the leads passing directly over transformer T-3.
Plate No. 30 shows a view of the leads in question. These cabled leuds
clear the transformer terminels by & small fraction of an inch. This
should be remedied. Due to the use of insuluting tepe benezth the
fittings employed for securing the wire to the frime, en ectual ground
connection is not obtained at these points. The cables depend upon

ground connections being made by virtue of the cabled leads touching the
frame at verious points slong their length. Lead sheathed wires are not
spotted together but ere held together by means of flexible metel stidps
inserted in wiring buckles. Insulating tape is employed beneath the Strips
and buckles.
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123. Par. 3-31. All d.c. meters uand external multipliers are by-
pusced by means of 0.0l mfd. condensers.

124. Par. 3-32. The primuries of the filiment tranc{ormers are
decigned for operation at either 110 or 220 volts.

125, Par. 3-33. The transformers provided chowed no signs of
undue heating under key locked operation in ambient temperutures ranging
up to 50°C. Terminal leads &re seccured to suitably insulated terminals
on & terminal board besring designating numerels. These numerals do not
indicate the potentials available. It is recommended thut the markings
be expended to include this information. '

126. Par. 3—34. The trensformers are so designed and operated that
the filament potentiels do not fluctuute when the trensmitter is being
keyed.

127. Par. 3-35. The Model XTAJ-6 equipment is so constructed
thats

(a) It can be instelled with its back flush ageinst & bulk-
heud, eccess being provided through the doors in the
front panel or by removing the side shields.

(b) The foundation pedestal of the transmitter consists of &
flexible mounting unit e&s described in paragraph 51 above.
This mounting proved to be umsatisfuctory in the presence
of vibration (see paragraph 52), and it is recommended thut
a sulteble rigid mounting be provided for securing the
equipment to the deck.

(e¢) External cable connections cen be effected at a terminel
penel sultubly located for access at the bottom of the
transmitter unit. The terminal board is loceted 5 inches
back of the front panel and 6 inches above the deck level
(with the flexible mowunting in place). It is possible to
bring in the cables ut the seme deck level upon which the
transmitter rests.

(d) 411 tubes may be replaced through the tube compertment door.
It is necessary, however, to remove the muster oscillator
tube before the audio osciliator tube can be removed. All
relcys can be adjusted through the bottom access doors.

(e) The key reluy is located behind the lower left hund access
door and its operation cun be observed through & windown in
this door.

(f) The antenna lead is brought through a 4-inch dismeter opening
in the top shield.
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128. Par. 3-36. The top shielding is secured to the freme by
meens of round head machine screws. The side shields ere held in place
by knurled heed screws. As pointed out under paragraph 76 zbove, these
screwc are supplied with & polished chromium finish instead of the dull
finish required by the specifications. In addition the knurling is too
shellow to effora a good grip. A deeper cut should be provided. The
threaded portlon of this securing device is seeured in the frame by
threading it in flush to the rear surface and then steking it on the
outer surface. This type of construction is inherently weeck when
employed in & soft materisl like aluminum &lloy. OSeveral of the shield
securing screws became loose and could be withdrawn duriag the course
of these tests. An improved means of securing should be provided. The
appearunce of the equipment would be enhenced if the openings in the
shizld directly benezth the knurled head screws did not show the naturel
aluminum color of the frame members. It is recommended theat the frame
be peinted bleck at these points.

129, Par. 3-37. Access doors ore provided only in the front
penel of the transmitter. These doors are equipped with plano type
hinges of non-ferrous metzl, slthough the hinge pins are of magnetic
steel. The doors are provided with suiteble stops to protect the
hinges ageinst excess strain and to hold the door in the open position.

130. Per. 3-38. The sccess door to the tube compurtment is of
emple size to permit convenient replacement of tubes. All doors are of

the overlapping type.

131. Par. 3-39. A suitsble insulated verticul hand rail is
provided on the front panel zdjzcent to each side of the trensmitter
for convenience of operating perconnel when meking adjustments during
heavy weather. These hand rails are of strong and rugged construction of
the rubber plated metel type.

132, Par. 3-40. Direct current potenticls cre prevcented from
reaching the antenna by meens of & suiteble blocking condencer.

133. Par. 5-1. The control system provided complies with the
requirements of the Navy four wire control circuit. ©6terting is
eccomplished through the medium of & 110 volt, &.c. circuit, this
potenticl being provided by meens of & step down transformer connected
to the 440 volt supply line. After the equipment has been started,

115 volte d.c. ic availeble for control and relay purposes from the 115
volt bizs-exciter generator.

134. Par. 5-2 to 5-5, inclusive. The requirements of these
peragraphs have been complied with in the construction of the XTAJ-6
equipment.

135. Par. 5-6. Since the XTAJ-6 equipment hes &n output in excess

of 200 watts, the keying relsy is designed to control only the emission
of the transmitter for telegraphic signelling.
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136. Par. 5-7. The xeying control circuit is so erranged thst
the xeying relcy ic not energized before the motor generator has attained
full opercting speed.

137. Par. 5-8. The keying reley operates suticsfzctorily up to
speeds of 100 words per minute. The relay is suitubie for operation from
& 115 volt supply, with ¢ suituble series resistor and the keying 1
circuit ies required to breuk wpproximately 500 M.A. oince the coil of
the key reluy, the uudio oscillator reley &nd the five-second relsy are
in pzrellel, this value reprecents the current drawn by the taree reluys.
vpecifications permit & current value of one ampere.

138. Par. 5-9. The circuit arrangement is such that the remote
indiceator lump functions only when the equipment is controlled from the
remote position.

139. Pare. 5-10. The local start-stop control of the transmitter
iz effected by & start-stop switchishich: isilocatied Snothe front pénel and this
cswitch is so connected that it is in serlies with the remote sturt-stop
ewitch when the control trunsfer switch is thrown to the remote control
position. The "Remote-Loczl" transfer switch is of the three position
lever type. When this switch is in the up position control is trans-
ferred to the remote stetion; in the down position only locul control
is availezble, ¥hen the switch is in the neutrzl or centrel position
it is impossible to start the equipment. This action is concidered
undesirable since it may cause a considerable loss of time in starting
the equipment. 4 remote-local switch provided with two positions only
should be supplied, so that either locel or remote control ic avuilable
without any intermediate condition which is likely to confuse an
operutor. 4 prominently marked (Ked) emergency shut down switch is
provided, so connected that the equipment cannot be sterted from any
peint other than the one from which it hes been shut down.

140. Par. 5-11. The start-stop remote control circuits re-
quire 220 M.4L. ¢t 115 volte L.C. for operztion.

141. Pur. 5-24. The muster control reley in the equipment is
energized from & 115 volt 4.C. source while the remcining relays with
the exceptlon of the plute overload, &re emergized from 115 volts L.C.
obteined from the bias-exciter generator.

142. Per. 5-25. A4ll reluye incorporeted in the XTsJ-6 equipment
opercte in & quiet menner without undue hum or chatter.

143. Per. 6-3. The equipment operates satisfactorily without
demuge to any part when subjected to line voltages veriations of 5%
above and below normal line voltage. No meuns was available for varying
the frequency of the AC supply between the limits of plus end minus 5%.

144. Per. 6-4. The power equipment was subjected to numerous
full power key locked tests of from two to eight hours durztion without
overheating or showing any other signs of feilure.
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145. Per. 6-5. The power required from the supply lines for the
operation of the XTAJ-6 eguipment is shown in Table No. 43. Full power
key locked operstion requires 2.77 KW; specifications limit this value
to 4.0 KW.

146. Par. 6-7. &Suitable generctors have been provided for fur-
nishing the necessary plate &nd bias potentiels.

147. Por. 6-16. The motor generstor equipment supplied con-
forms to the requirements of this paragraph with the exception that the
dowels employed for alignment of unite are not provided with square
heads. Ctendard teper pins are employed.

1/8. Par. 6-17. £11 motor znd generator frazmes zre grounded to
the bed plete. All metzl cover plates which protect the terminals sre
grounded &nd are of sufficient strength to support the weight of a
heavy man.

1/9. Par. 6-18. The main plate genercttor is provided with an
individuel 1ifting eye neuar which & suiteble numeplete is effixed
werning cgeinst using the eye for 1lifting the entire motor generator
set. The 4.C. motor and the auxilicry generator sre not provided with
lifting eyes. The bed plate of the motor gemerctor is fitted with
suitsble lifting beils.,

150. Per. 6-19. The dimensions of the motor generator comply
with the requirements of the specifications es illustrated in Teble No.
2

151. Par. 6-21. Naumepletes have not been provided on the motor
generator to specify the type of lubricant to be employed. All besr-
ings ere provided with "Zerk" lubricating fittings with the exception
of the outboerd besring of the high voltzge generetor. This beuring
is provided with & stenderd gretse cup. This cup ic hidden benesth
& cover plate fitted over the reguler access plete to the brush rigging.
The pocition of the cup is such thet the cap muct be turned down tight
in order to cleer the cover plate &nd hence the cup retzins no greese.
1t is feared thet the inaccessible location of this fitting will pre-
vent the outboard besring from receiving proper cttention, znd it is
recommended thet this condition be corrected.

152. Par. 6-23. The protective fuses furniched, and which ere
listed under peregreph 42 (2) above, sre nmot installed &t the generator
terminals but ere housed within & separate conteiner or fuse box, which
is illustrated in Plate No. 25. 1t is recommended that the use of such
& sepercte container be avoided in the interests of maximum protection
eénd simplification of wiring. The fuses should be installed directly
at the generator terminzls. The terminal covers now provided could be
enlarged sufficiently to accommodate the necesseary fuses end the Thyrite
field discharge devices without exceeding the limiting dimensions
specified.

153. Par. 6-31. The voltage regulation of the generetors
supplied was measured with the results illustreted in Table No. 44. 1t
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will be noted thut the requirements of the governing specifications are
complied with in &1l inctences. The percent gener:tor ripple present is
listed in Teble No. 45. Only the 115 volt generator showed & ripple in
excess of the 0.25% specified. This generator is used for both excitation
snd grid bies purposes wnd hence fells within the 0.25% limitation.

154. Per. 6-34. The motor starter furniched with the equipment
functioned satisfectorily throughout the tecte with one exception. A
megnetic interlock is provided to prevent the opening of the door while
the ecuipment is in operstion. Thie lock feils to work properly so that
even though the equipment ie shut down it is impossible to open the door
except by removing the hinge pins or by subjecting the starter to &
seriec of shocks in an effort to relesse the lock. It is recommended
that steps be teken to correct this difficulty.

155. Par. 6-36. The door of the starter ccbinet is mounted on
hinges with removeble pins and the pins &are secured to the cebinet by
meens of short chains to prevent loss.

156. Generszl. Certain items of generctor construction &nd
decign &re capuble of modification and improvement, as follows:

(2) Both sets of brushes on any one commutator ere so
positioned thet they make contact with the commutetor
over the stcme surfezce, thus utilizing only & portion of
the commutetor surface. It is recommended that the
brushes be steggered to distribute the wecr over &
greater surfuce end reduce the possibility of cutting
grooves in the commutator.

(b) The cover plutes are secured in plece by meens of four
screws of the cross bar type. BEach ccrew wnd the cover
plete itself is secured to the gener:tor frume by means
of chains. Thecse cheins readily become entanglec, &re
subject to breckige and do not present @ desireble ship-
shape eppecrence. 1t is impossible to insert the lower
inside screws in the exciter gemerztor screens due to the
proximity of the generstor end plete, hence these securing
screws must be left dangling. it is recommended that zn
improved method for securing the cover plates be provided.

(¢) 1t is recommended thut the direction of rotction be in-
diceted on the motor and genmerators by mezns of prominent
end visible arrows. At present the direction of rotation
is indiccted by &« smell peinted errow neur the commutetor
end it is necessary to remove the cover pletes to per-
ceive this indication.

157. Section Ix. Instruction Books. The instruction books fur-
niched with the preliminery lodel XT.J-6 equipment contained & number
of errors, perticulerly in the wiring disgrems, which caused considereble
confusion &nd deley.

(¢; Comnections %o. 1 and 11 were confused on the externel con-
nection dizgram, which prevented operation until thic difficultywvems
overcome.
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(b) Terminsle 3 ¢nd 4 on the remote control wmit were reversed on
the externsl connection diegrem, ceusing considerzble delay.

(c) The field connections on the exciter generaztor did not
correspond to the merkings on the externsl connection di:grsm. F2 was
lebelled 1l in the machine =nd F1 cerried no designation.

158. In general, the mejor criticism of the Imstruction Books
lies in the verious wiring diugrems, namely, the Externsl Connection
diegrem, the Schematic Diegrem ond the Connection Diagram (Internel).

The various terminals in the transmitter ere givenm arbitrary numeral
designations but the actucl purpose or function of eny given terminal
camnot be ascerteined readily from any ome of the wiring disgrams. Thus
vhen &n error in numbering does occur, it is &« difficult metter to correct
the difficulty. It is recommended, therefore, that the Externel Connec-
tion Diegram contain additionsl informetion by meens of which the various
terminels mey be identified by the esddition of such legends us "-115
volts", "110 volts AC", etc.

159. The usefulnesc of the Schemstic Disgrem would be enmhanced
if the transmitter termincl numbers appesred upon this drawing. In its
present form no terminal designatlons sppear in this diegram.

160. The Connection Disgrem (Internel) is exceedingly compliceted
eénd it is & difficult metter to trace eny indivicduzl lesd or wire. 4
simplification of this dizgrem would be desirsble.

161. Examples of diegrems of various sorts, such as Schematic,
Interconhection (External) and Interconnection (Internsl), which have
proved to be satisfactory in comnection with other radio equipment of
this neture, wre those furniched under Contract NOs-36091.

162. The instruction books as furnished contein & mumber of
typographical errors and incorrect informution. For example, in
identifying the locztion of the various vacuum tubes the position of
the nester oscillator end the audio oscillator have been reversed.

Another example of incorrect marking and designation occurs in comnection

with the relays used in the equipment. The instruction book end Schemsztic
Diegram refers to releys, RL-1, RL-2, RL-3, RL-4 and RL-5. The Comnection
Dicgran (Internal) end the actusl relays in the transmitter are designuted
as RL-1, RL-2, RL-3, RL-5 and RL-6., No list of materiel was furnished in

the instruction books making it difficult to identify the charucteristics

eénd use of any perticular component part.

163. ©Section X. The tests required by this section of the
specifications are described in the body of this report under sppropricte
peragreph hesdings. In addition, keying teste were conducted in &ccord-
ence with puregreph 10-32 (Test MNo. 27). Plates 16 to 20 inclusive are
oscillogrephic records of the tests conducted.

Plcte 16 - 20 words per minute, CW and HCW
Plate 17 40 words per minute, CW znd MCW
Plete 18 - 60 words per minute, CW end MCW
Plate 19 80 worde per minute, CW and MCW
Plate 20 - 100 words per minute, CW snd MCW
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It will be noted that satisfactory keying action was obtained et these
verious speeds on both types of emission. The timing frequency employed
during these tests was 60 cycles. Although no definite determinstion of
the amplitude of key clicks was made, a study of the foregoing oscillogrems
indicates that key clicks are present to the same degree as in other equip-
ment of & similer nature. In order to minimize the interference from key
clicks vacuum tube keying would have to be employed. An sutometic keyer
was used during these tests and it was found necessery to interpose en
edditional relay between the keyer and the key relay in the traznsmitter
in order to handle the current involved. This raises the question &s to
whether the keying circuit supplied with the XTiJ-6 will be suitable for
use on board ship, in spite of the fect that it complies with the speci-
fication requirements of paragraph 5-8. The 500 MA drawn in the key
circuit, as expleined in paragraph 137 sbove, ceuses & vicious arc at the
key contects. Arcs of this nature cause disasterous interference in ship
board receivers. In addition it is doubtful whether any autometic keying
device, without the use of t&dditional releys, will be capcble of success-
fully breeking this value of current. &hipboard operating personnel &re
of the opinion that every effort should be mede to keep keying curreants
below & value of 100 M.4. It is recommended therefore that the Bureau of
Engineering consider the advisability of modifying paragraph 5-8 of the
governing specifications to limit keying currents to 100 MA meximum end
that the necessary steps be teken to modify the keying circuit of the
XTiJ-6 equipment so that the key will be required to break & current of
100 MA or less.

164. Among the various plates attached hereto are views showing
the appearance and construction of the Model XTAJ-6 Equipment.

Plate 25 - View of Sterter and Fuse Box (Covers removed).

Plate 26 - Oblique Front view of Trensmitter.

Plate 27 - View of hight Side (Shields removed).

Plate 28 - View of Left Side (Shields removed).

Plate 29 - Rear view (Shields removed).

Plate 30 - View through lower access doors.

Platé 31 - View of lotor Generstor Equipment. DECLASSIFIED

165. & summary of the defects noted and such items as fail to
comply with the requirements of the governing specifications, together
with such additionsl amendments as eppeer necessary to provide suitable
operztion for Navel use, are listed below. The numerals enclosed in
parentheses refer to the parsgraph of this report under which these items
are discussed in detail.

(e) (31} Screen grid resistors do mot conform to specifi-
cation reguirements.

(b) (31) Voltmeter multipliers are not encased &s required
by Specifications 17-1-12.

(e) (34) P. h. Bend Change Switch galled.
(d) (34) Interlock on intenna Band Chunge Switch umsatisfzctory.

(e) (35) Movement of Filament Rheostat controls should be sub-
ject to grester tension.

(f) (35) Bias field rheostat is of improper resistonce value.
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()
(h)
(1)
(3)
(k)
1)

(m)

(n)

(o)

(p)

(a)

(r)

(s)

(t)
(u)
(v)

(39)
(40)
(42)
(43s)
(43b)
(43¢c)

(45)

(47)
(49)
(50)
('51}
(127}

(52)
(53)

(56)
(59)
(62)
(63)

Steel hinge pins used in hinges of &access doors
on trunsmitter.

Verious phenolic compounds used; should be confined
to uce of the most suitasble grades.

Non-reneweble fuses usea in circuits operating at
440 volts &nd lower.

Overloed Reley, RL-1, does not provide meximum
protection.

Operction of Protective Reley, RL-3, 1s not
positive in zction.

Re-set device on Overloesd Reley, RL-1, 1s wm-
satisfactory.

Interior of equipment not visible when doors end
shields are in place, preventing proper monitoring
of equipment.

Power Amplifier Plete Choke overheats during locked
key operation.

38160 and 38161 tubes feiled during tests after
10 to 25 hours of opersatiocn.

The equipment feils to comply with the requirement
that "safe operation &nd satisfactory performence
are assured.”

Flexible transmitter mounting provided is
unsatisfectory.

Equipment feils to opert.te properly when subjected
to vibration; short circuits occurred; flexible
connections brokej filsments of screen grid lamps
carried awey; sudio tube strikes neer-by Insulator;
tube credle mounting wmseatisfactory; choke coil
sonstruction unsatisfectory and methods used in
processing Litz wire comnections doubtful.

Rheostets not murked to indicete direction of
rotation; door letches wmsatisfactory.

Mzin nemeplate should be modified.
Kaster Oscilletor diel unsatisfactory.
Flexible couplings on IPA, PA end Antenna Tmi.ng

controls not satisfactory; use of Allen type set
screws to be avoided.
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(11)

(mm)

(na)
(00)

(ppJ

(qq)

(rr)

(88)

(tt)

(uu)

(wv)

(ww)

(xx)

(yy)

(z2)

(103)

(104)
(117)

(105)
(108)
(109)
(122)

(125)
(60)

(128)

(139)

(147)

(151)

(152)

(153)

(154)

'(156)

The overlap provided, perticularly in the IPA
circuit, is inadequate.

Tuning adjustments and indicctions &re not satis-
fectory, plcte current meters should reed current
in plete circuit only; MO circuit should be pro-

vided with two meters.

Letters designuating tuning controls sre too
small and inconsplcuous. )

Master Oscilletor dicl lock is not saticfactory.

idjustuble positioning devices on tuning controls
ere not designed for insertion of cards us required
by specificetions.

Wiring not secured properly throughout the trans-
mitter essembly.

Transformers not marked to indicate function of
the various terminals.

Shield securing screws &re not satisfectorily
anchored; frame should be painted bleck beneeth
button hole openinges in shields.

The remote-local switch provided on the transmitter
panel is not setisfactory.

tquere head dowels are not provided for alignment
of units of the motor generator.

Lubrication nemepletes are not provided on motor
generstor and one grease cup is too ineccessible.

Employment of & separate fuse box insteud of
mounting fuses on motor gemerator terminals not
considered satisfactory.

Ripple content of grid biss generator exceeds
specification value.

‘Megnetic interlock on starter fails to fumction

properly. :

Brushes should be staggered on motor gemerator to
distribute weur; improved method of securing cover
plates on motor generator should be provided;
direction of rotation of motor gemerator should be
clearly indicated.
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-”ﬂ

DECLASSIFIED



(eaa) (157} Preliminary instruction books contein errors end
to modification of the verious wiring diagrems is
(162) recommended; incorrect symbol numbers have been
applied to relays in the equipment.

(bbb) (163) Keying circuit umsatisfactory for sutomaztic
operation due to excessive current and sperking.

CONCLUSIONS.

166. The externsl sppesrancsof the equipment is good, although
the design employed is such that it ie impossible to view the interior of
the trensmitter unit when the shields &ere in place and the access doors
are closed. This interferes with the proper monitoring of the transmitter. A
rugged framework of sluminum alloieg;'ovides the besis of a design In which
the verious component parts have essembled in & manner which provides
excellent accessibility in the lower compertment of the traznsmitter. The
upper compartments of the trensmitter unit are less sccessible, although
provision is mede for removel of the mester oscillator compartment. Cer-
tain controle are of smeller size than those usually employed in equipment
of this type, although in the mejority of inctences they embody strength
suitable for the needs of the service.

167. The power output requirements of the specificutions have been
complied with in &ll instances. The quality of the emitted signel is
excellent and is free from undesircble modulztions. The tuning controls
do not operate in &s sharp end decisive menner as is desireble, which is
pertly attributeble to the fact thet the plete current meters which are
employed to indicute resonance aure located in the common or cethode
return. Thus they indicste the summation of currente flowing in the
plete, screen grid end control grid circuits, which prevents & well
defined resonance "dip". The entemne coupling circuit provided proved
adequete for producing full power output into &ntennus of the verious
constents listed in the governing specificetions. The reuction of the
entenna circuits upon the Power Amplifier tank circuit, however, is
somewhat greater tham encountered in other equipments of & similar
nature. -

168. The frequency stability charecteristics of the transmitter
fail to comply with the specification requiremente in numerous in-
stances end one exceptionglly undesirsble feature is the tendency of the
frequency to continue to drift over long periods of time. FWhile the
trensmitter is cepuble of accurate reset &nd the frequency of the master
is not greatly influenced by tuning resctions from subsequent stages,
the virtue of these characteristics is precticelly vitiated by the lerge
frequency drifts encountered.

169. The equipment fails to comply with the general and impor-
tent requirement of safe and satisfactory operation under conditions
encountered in the Nevel service. Various component parts are edversely
affected by vibration; power amplifier tubes of the 38161 type lost
emission to the extent that non-operation occurred at intervels ranging
from 10 hours to approximately 25 hours full power operation. Numeroué
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other defects werc noted and while some of these are minor in nature when
considered individually, in the aggregute they wssume serious proportions.
It must be concluded, therefore, thst in its present condition, the
preliminury ioael XTiJ-6 equipment is unsuituble for use in the Huvel
service.
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Jeble 1
Model XTAJ-6 Trensmitting Equipment
ANTENNA SHORT CIRCUITED AND OPEN CIRCUITED
Test && per paragraph 2-16 of Specifications RE 13A 328J

Frequency Plate
e Antenna Current
200 Normel 300
200 Shorted 270
200 Open 270
600 Normel 300
600 Shorted 140
600 Open 180

No demage wes incurred by amny portion of the equipment.

DECLASSIFIED
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er

Reight
width
Depth

aenerator

Length
Heizght

width

sterter

Height -

Viidth
Lepth

Fuse Box
Height
Width
Depth

Note:s ¥

I

Teble 2

Model XTi&J-6 Trunsmitting bguipment

DIKENSIONS £ND WELGHTE

Test as per paragrephs 2-22, 2-33 and 3-27

of Specifications RE 134 328J.

Specification
Fedght Requirements
638 lous.
72 inl
27 in.
2% in:
844 1bs.
75 s
23 in.
21 :in.
22 1bs.
14 1bs.

Totnl weight - 1524 lbs.

Permitted by specifications - 1600 lbs.

Actuel
Dimenciouns

72 in.
27 in.
24 in.

71-5/8 in.
17-3/4 in.
20-1/4 in.

17-3/4 in.
10-1/8 in.
7-3/4 in.

9-1/4 in.
13-1/4 in.
5 in.

Denotes this dimension increused from 20 in. to <4 in.

by suthority contuined in Contract Note (puge 1),

Denotes height without lilting eye.

Denotes heizht over 1lifting eye.
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faeble 3

ifodel XTiJ-6 Trensmitting Equipment

DETERMINATION OF POWER OUTPUT

Test as per paragraph 3=-2-1 of Specifications RE 134 328J.

4.9
5.5

l‘l‘:

Control 175
or ileter Kes.

A 1

B 193

C i

D 0

E 1

F 0

G 6

H 6

I 2

CW MCH

kO Ip 43 43
IPA Ip 110 83
Ph Ip* « 465 340
int I ext¥** 6.3
Ant' 1l set 7.0
10 Tp 1320 1220
Eg 135 115
P4 Ep 3000 3000
int Res 12.2 2
mnt Cep 810 810
Watts Out 485 292
% HCW-CW 60
fud Osc Ip 133
Specificution
Requirements 475 <38

Note: *

eh~fudulu BB

51
138
440

Tk
8.5
1310

115

3000
8.8

810

475

400
Kese
5
620
5
54
5
60
4
13
74
MCW Cii
i 56
107 140
350 £50
6.1 9.15
7.5 10.0
1310 1310
135 115
3000 3000
8.8 6.0
810 810
327 502
68
130
238 460

Denotes penel meter which reads Ip in common return.

MCW

56
110
350

745

8.3
1310
115
3000

6.0
€10
336

67
131

230

#% Precision meter comnected into circuit between brse of dummy
antenns recistor und ground.

DECLASSIFIED



Teble 4

lioGel XTAJ-6 Trensmitting Equipment

DETERMINATION OF POWER OQUTPUT

Test as per parcgraph 3-2-1 of Specifications RE 13A 328J.

Control
or lieter

HIOmEooQo >

o Ip

1P4& Ip

PL .[p*

int I ext**
Ant I set
MO Ep

Eg

int Res
int Cap
Watte Out
% MCW-CW
Aud Osc Ip

Specificztion

Requirsments

Note: *

59
140
.70

10.4

3l.5

1310
115
3000
4e5
852
486

460

PErBodod o F¥

132

<30

600
Kes.
i §
805
7
75
7
73
4
15
32
cw MCWi
68 68
120 95
480 380
n. 2 9' 3
12.5 10.5
1310 1310
115 115
3000 : 3000
3.75 375
962 962
472 324
69
132
445 223

Denotes penel meter which reads Ip in common return.

#% Precision meter conmnected into circuit between base of
dummy antenna resistor and ground.
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Teble
lodel XTAJ-6 Trensmitting Equipment
DETERMINATION OF POWER OUTPUT

Test as per peragraph 3-2-2 of Specifications RE 134 328J

Control 175 200 355

or ileter Kes. Kes. Kes.
A 1 1l A
B 193 691 730
C 1 1l 4
D 0 66 69
E 1 1l 4
F 10 77 7
G 6 5 4
H 2 6 13
I 65 22 57

S _ MOW i _MCW A~ _CW_

MO Ip 43 43 44 4l 53

IPA Ip 110 85 112 86 140

Pi Ip¥* 480 340 450 320 465

Ant 1 ext¥* Tk 5.5 7.7 5.75 10.2

Ant 1 set 803 600 8-5 6.6 11.1

MO Ep 1320 1320 1320 1320 1320

Eg 115 115 115 135 115

P4 Ep 3000 3000 3000 3000 3000

mt RBB 6-2 6-2 6-2 6-2 4026

Ant Cep 595 595 595 595 900

Watts Out 338 188 368 209 443

% MCV-CW 56 57

Aud Osc Ip 134 141

Specification

Requirements 325 163 345 173 432

Notes #* Denotes panel meter which reads Ip in common return.

#% Precision meter connected into circuit between base of
dummy entenna resistor and ground.

DECLASSIFIED

53
112
370

8.4

10.4

1320
15
3000
4e26
900
300

130

216



sble

Wodel XTAJ-6 Trensmitting Equipment

DETERMINATION OF POWER OUIPUT

Test us per parsgraph 3-2-2 of Specificutions RE 134 328J.

Control
or Meter

moGomBpoaw>

Ho Ip

IPL Ip

PA Ip®
int I extit*
int I set
O Bp

Eg

PA Ep

Ant Res
Ant Cap
Watts Out
% MCW-CH
Aud Osc Ip

Specification
Requirements

Note: #

138

12.6

13.6
1320
115

2.58

1192
10

405

8]

58
110
360

10.5

1.5

1320
115
3000
2.58
1192
8L

69

131

203

600
Kes,
?‘
805
- 7
75
1
7
2
15
63
Lh_
67
120
460
16.05
17.5
1310
115
3000
1.45
1401
374
334

Denotes panel meter which reads Ip in common return.

JCH

67
96
360
13.2
14.4
1310
115
3000
1.45

252

67
132

167

## Precision smmeter comnected into circuit between base

of dummy antenna resistor and ground.

DECLASSIFIED



Table 7
Model XT4J-6 Trensmitting Equipment

25% VARLATION IN CONSTANTS OF ANTENNAS

Test as per parugraph 3-2 of Specifications RE 134 328J.

Control

Ef

HEEOomEUOoowk

MO Ip

IPA Ip

Pa Ip#*
int 1 ext#*
int I set
MO Ep

kg

PA Ep

Ant Res
Ant Cep
Watts Out
Aud Osc Ip

Notes #

S8

67
120
460

16.05

17.5

1310
115
3000
1.45
1401
374

600
Kes,

7
805
7
75
7
77
2
15
63

MCH

67
96
360
13.2
14.4
1310
115

1.45
1401
252
132

175
ECS-
1
193
1
0
1
14
6
2
55
Su_ MCW
43 43
110 85
470 330
6.5 5.0
7.5 5.6
1330 1330
15 115
3000 3000
9.0 9.0
579 579
380 225
135

Denotes panel meter which reads lp in common return.

#% Precision meter connected into circuit betweem base of
dummy antenna resistor and ground.
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Table 8
Model XTiJ-6 Transmitting Equipment
AMPLITUDE MODULATION OF CW CARRIER

Test as per peragraph 3-4-2 of Specifications RE 13A 328J.

Operation &t 600 KC, full power.

Rectified cerriers 100 volts, d.c.

A.Ce cmponmtl 0.1l volt.

Per cent modulation: 0.1

Permitted by specifications: 2.0 per ceat.

Note: The a.c. component of ripple was too small for accurate
neasurement.

feble 9
Model XTAJ-6 Tramsmitting Equipment

MCW OPERATION
Test as per paragraph 3-5 of Specifications RE 134 328J.

Frequency Per cent Modulztion
—Kes. Negstive Pecks Peeks
175 78 0
299 70 14
300 68 14
325 69 0
355 64 14
375 70 1
400 70 14
600 65 12
Frequency of modulation: 837 cycles.
Specification requirements:
Per cent modulation: 70 per cent.
Frequency: 800 cycles, plus or minus 5 per cent.
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Table 10
lModel XTiJ-6 Transmitting Equipment
ACCURACY OF RESKLT TO PREVIOUSLY CALIBRATED FREQUENCIES

Test as per paragriph 3-7-1 of Specifications RE 134 328J.

Frequency Time Deviation in Freguency
Trial No. KC Seconds Cycles Per Cent
Originel 200.730
1 739 55 9 0.0045
2 .730 30 0 0
3 736 29 6 0.003
4 756 32 26 0.013
5 740 30 10 0.005
Average: 10.2 cycles; 0.0051
Originad 400,627
1 . 648 28 21 0.0052
2 .658 35 3l 0.0077
3 .653 40 26 0.0065
4 .658 32 31 0.0077
9 «649 25 22 0.0055
Average:s 26.2 cycles; 0.0065
Originel 600.650
1 .669 30 19 0.0031
2 653 30 3 0.0005
3 «702 29 52 0.0086
4 .718 33 68 0.0113
5 «715 28 65 0.0108
Averaget 41 cycles; 0.0068

Permitted by specifications -
Averages 0.01 per cent.
Meximums 0.015 per cent.
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Teble 11
lodel XTAJ-6 Trensmitting Equipment
TeST FOR LOST MOTION, BACK LaoH iubD JORQUE LaSH

Test as per paragraph 3-7-2 of Specificutions RE 134 328J.

£reguency when gpproeched from
Triel Counter Clockwise Clockwise Beck Lesh
No.  ___ Direction _  pirection Cycles Per Cent
1 200,560 200.492 68 0.033
2 564 <498 66 0.033
3 «550 0492 58 0.029
4 «550 <490 60 0.030
5 «540 +488 52 0.026
Average: 0.030
1l 600.681 600.611 70 0.012
2 .681 «625 56 0.009
3 679 .601 78 0.013
4 +670 -601 69 0.012
5 .667 -600 67 0.011

Aversge: 0.0113

Permitted by specificationss
Average - 0,03 per cent.
Meximum - 0.06 per cent.

DECLASSIFIED



leble 12
lodel XTAJ-6 Transmitting Equipment
OPERATION OF ADJUST-TUNE-OPERATE CONTROL

Test as per paragraph 3-7-3 of Specificstions RE 134 328J.

Position 1 Position 2 Position 3 Maximum Frequency Chenge

_Adjust Tune ~Operate Cycles Per Cent
600. 550 600. 560 600. 560 10 0.0016
5‘»"455 ' 500, 471 500. 483 25 0.005
400.470 400.468 400.470 2 0.0005
300. 500 300. 501 300.510 10 0.003
200. 500 200. 506 200.510 10 0.005

Permitted by specifications: 0.0l per cent.

Sy g
0 Ji/‘ﬂ?‘_

DECLASSIFIED



able 1

Model XTLJ-6 Transmitting Equipment

DETUNING OF CIRCUITS

Test as per paragraph 3-7-4 of Specifications RE 13A 328J.

Circuit
Detuned

Normel

IPA ‘*D® cc
IPA "D" ¢
PL "F" cc
PA "F" ¢
mt. "I" cc
int "I" ¢

Normel
IPL "D" cc
IPA "D" ¢
PA "F" cc
PA k" o
Ant "1I" cc
Ant 9I" ¢

Frequency

KC

200.434
<421
436
-430
<433
-438
432

600.470
«435
503
<476
470
+486
472

Change in Freguency
Cycles  Per Cent
13 0.0065
2 0.001
4 0.002
1l 0.0005
L 0.002
2 0.001
35 0.0058
33 0.0055
6 0.001
0 0
16 0.0027
2 0.0003

Note: IPA "D" cc denotes circuit detuned in counter clockwise direction.
IPA "D" ¢ denotes circuit detuned in clockwise direction.

Permitted by specifications: 0.01 per cent.
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Table 14
lodel XTAJ-6 Trensmitting Equipment

OPERATION OF POWRER QUTPUT COMTROL

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

Power
Qutput Per Cent Antemna Plate Frequency frequency Change
Watts ~ Power  Current  Volts —KC___ GCycles  Per Cent
500 100 6.4 3000 200.499
375 75 5.6 2700 498 1 =
250 50 4e5 2200 : o492 7 0.0035
125 25 3.2 1600 +490 9 0.0045
500 100 6.4 3000 600.428
375 75 5.6 2700 o421 v 0.0012
250 50 Le5 2230 415 13 0.0022
125 25 3.2 1630 407 21 0.0035

Antennz constants: Resistance - 12.2 ohms; cepacity - 970 uuf.

Note: It was necessary to ellow the transmitter to warm up thoroughly
before conducting these teste in order to prevent the preliminary
drift from obscuring the results of the power output changes.

Permitted by specifications: 0.005 per cent.

DECLASSIFIED



Table 15

Model XTAJ-6 Tranemitting Equipment

CHANGE OF TUBES

Test as per parugreph 3-7-6 of Specifications RE 134 328J.

Tube No.

GE58900
GE58118
GE58128
GE58121
GE58120
RCA11899
RCA11900
RCA11902
RC/A11904
CWL42795
CiL42797

Mezn:s

GE58955
GE58118
GE58128
GE58121
GE58120
RCA11899
RCA11900
RCA11902
RCA11904
CWL42795
CWL42797

Mean:

Frequency

llaster Oscillator Circuit

200.572
642
<647
649
<643
«579
. 570
<572
. 543
. 501
. 491

200.582 KC

200.568
-561
.561
. 562
558
o572
578
<576
.581
574
L] 576

T

200.571 KC

ate Am

10
60
65
77
61

3
12
10
39
8l
91

46.2 cycles

i c

3
10
10

9
13

2

7

5
10

3

5

7 cycles

Pernitted by epecificaticns:
Master oscillator - 0.02%

Subsequent stage

o 0.005%

DECLASSIFIER

Deviation from Mesn Frequency
Cycles

Per Cent

0.0C5
0.030
0.032
00038
0.030
0.0015
0-006
0.005
0.019
0.040
0.045

0.023%

0.0015
0.005
0.005
0.0045
0-0065
0.001
0.0035
0.0025
0.005
0-0015
0.0025

0.0035%



Teble 16
Model XTAJ-6 Trensmitting Equipment

CHANGE OF TUBES

Test &5 per peragreph 3-7-6 of Specificetions RE 13A 328J.

Tube No.

GE58900
GE58118
GE58128
GE58121
GE58120
RCA11899
RCA11900
RCA11902
RCA11904
CWL42795
CWL24797

Mean:

GE58955
GE58118
GE58128
GE58121
GE58120
RCA11899
RCA11900
RCA11902
RCA11904
CWL42795
CWL42797

Meun:

Frequency Deviation from Mesn Freguency

R - . Cycles Per Cent
Mester Oscillator Circuit

600, 585 72 0.012
. 588 69 0.011
.640 17 0.0029
.628 29 0.0048
.610 47 0.0079
612 45 0.0075
-598 59 0.01
.650 7 0.001
.290 367 0.061
+240 417 0.069

600.657 KC 106 cycles 0.0176%
termedi if cul

600.705 78 0.013
.658 31 0.005
.640 13 0.002
.625 2 0.0003
624 3 0.0005
.622 5 0.0008
.612 5 0.0008
612 5 0.0008
0610 3 0.0005
.600 27 0.0045
. 598 29 0.0048

600.627 KC 18.2 cycles 0.003%

Permitted by specifications:
Mester oscillator - 0.02%
Subsequent stage - 0.005%

DECLASSIFIED



Frequency

600,512
489
«522
«515
512
-515
- 508
-488
512

200.490
«500
483
«495
0490
- 500
478
«515
455

Table 17
Model XTAJ-6 Transmitting Equipment

VARIATIONS OF VOLTAGE APPLIED TO TRANSMITTER UNIT

Test &s per paragraph 3-7-7 of Specificetions RE 13A 328J.

K.0. Ep

1320
1320
1320
1320
1320
1386
1254
1386
1254

1320
1320
1320
1320
1320
1386
1254
1386
1254

% Voltege

P.A. Bp Efil Chenge

3000
3000
3000
3150
2850
3000
3000
3150
2850

3000
3000
3000
3150
2850
3000
3000
3150
2850

Permitted by specifications:

103
108.2
97.8
103
103
103
103
108.2
97.8

103
108.2
97.8
103
103
103
103
108.2
97.8

23484 &
EEEEX
vEEE §EEE

o+

EEEERREE,

DECLASSIFIED

0.01%.

Frequency Change
Cycles Per Cent
23 0.0038

7 O-wls

3 0.0005
0 0
3 0.0005
4 0.00068
24 0.004
0 0
10 0.005
0.0035
5 0.0025
0 0
10 0.005
12 0.006
25 0.0125
35 0.0175



Line
Volts

418
440
462

/18
440
462

Note:

418
440
462

418
440
462

Table 18
liodel XTAJ-6 Transmitting Equipment

VARIATION OF LINE VOLTAGE

Test ze per paragrephs 3-7 (7) &nd 6-3

of Specifications RE 134 328J.

Fil. Bias .0,
Volts Volts _Ep

96.5 114.0 1315

103.0 114.5 1320
110.0 114.5 1320

97.0 115.0 1310
102.5 115.0 1312
108.0 115.5 1320

During the zbove test the line

P.A.
Ep__

2995

intemns  Frequency Cycles
Current __KC____ Change

.0 200.559
.0 <567
.0 . 576 17
0 600.550
0 «552
0 +555 5

E’ A AN Ut \nAn

tage was veried from 5%

below to 5% above normal in a period of one minute.

96.5 114.0 1310
102.5 114.0 1310
108.0 114.5 1315

96.5 114.5 1308
102.5 114.5 1305
108.0 115.0 1308

2990
2995
3000

2990
2980
2980

200.554
.562
. 568 14

600. 545
550
a548 5

Note: During the zbove test the line voltage was veried from 5%
below to 5% above normel in & period of five minutes.

No damsge to parts resulted from veristion of line voltuge.
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able 21
Model XTAJ-6 Trensmitting Equipment
VARIATIONS IN AMBINET TEMPERATURE

Test &s per peragraph 3-7-8 of Specifications RE 134 328J.

fmbient Frequency P. A. Antemna Watts Relative
Time Temp.°C. KC Ip Current Qutput Humidity %
9:00 25.0 600.950 320 6.9 525 29
815 25.5 485 310 6.62 482 26
:30 25.0 «495 305 6.43 44T 17
345 25.0 «550 305 6.33 441 16
10:00 26.0 . 605 300 6.28 433 17
10315 30.0 - 575 320% 6.55 472 18
:30 30.0 .583 305 6.35 L43 21
11:00 30.0 «643 300 6.28 433 20
15 30.5 .669 300 6.20 423 21
11:30 35.0 .650 300 6.10 409 18
345 35.0 .635 300 6.10 409 18
12:00 35.0 -643 295 6.05 403 18
t15 35.0 .660 295 6.05 403 18
330 34.5 .670 290 5.90 383 16
1:00 4.0 «558 293 5.95 390 18
15 1.0 «537 285 5.90 383 17
230 41.0 «532 285 5.83 374 5
L5 1.0 «545 285 5.80 371 17
2:00 455 498 280 5.70 357 21
tl5 455 . 569 280 5.65 352 15
$30 45.0 . 561 275 5.60 341 16
245 4545 576 275 5.60 34 16
3:00 4545 T 265 5.43 324 16
3:15 51.0 « 527 265 5¢43 324 13
$30 51.0 s Ol 265 5.35 315 13
145 52.0 .498 250 5.20 298 13
4300 1.5 495 250 5.15 292 13
:15 50.0 461 255 5.20 298 o
4316%% 255 5.50 333

Note: #* Denotes adjusted zll voltages.
#% Denotes re-tuned trensmitter at end of run after readjusting
211 volteges. ors
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Teble 21 (Continu

Antenna constants: Resistence, 11 ohms; cepacity, 829 uuf.

Rty
Temperature Cycles Change Per Cent Change
°c, per 5°C. per 1°C,
25 to 30 64 0.0021
30 to 35 1 0.00008
35 to 40 125 0.0041
40 to 45 28 0.00093
45 to 50 112 0.0037

Permitted by specifications: 0.005%.

Due to inability to bring power up to previous level, a new tube was
installed in the P.A. circuit and normal power output was again obtained.
Original tube was tested and found to be deficient in emission.
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Time

12:55
1:00
305
s10
215
$20
$25
330
135
340
345
$50
855
2300
305
t10
3115
320
125
:30
135
240
845
:50
355
3:00

Frequency change during first five minutes:

Post trial inspection revealed
the temperature of the power amplifie

Teble 25

Model XTAJ-6 Transmitting Equipment

LOCKED KEY OPERATION FOR TWQO HOURS

Test as per paragraph 3-7-10 of Specifications RE 134 328J.

Ambient

23.5
23.5
23.5
R3.5
235
23.5
23.5
2345

24.0

cooooo

RRRRRR

k3

Frequency Cycles %
KC Change Change
(Filament energized)
200.750

<717 33 0.0165
.694 56 0.028
.686 6, 0.032
684 66 0.033
.672 78 0.039
668 82 0.041
.660 90 0.045
.656 94  0.047
<654 96 0.048
651 99 0.0495
.650 100 0.050
+646 104 0.052
646 104 0.052
646 104 0.052
646 104 0.052
646 104 0.052
646 104 0.052
«640 110 0.055
640 110 0.055
.640 110 0.055
«640 110 0.055
636 114  0.057
.638 112 0.056

Plate P.A.

Ant. TWatts

Cur. OQutput

6.75 500 3000
6.71 496 2990
6.61 482 2980
6.56 475 2980
6.50 465 2970
6.40 450 2950
6.36 L6 2930
6.30 437 2920
6.20 423 <250
6.12 A2 2910
6.08 407 2910
6.00 396 2900
5.96 390 2900
5.91 385 2900
5.92 385 2900
5.90 383 2900
5.86 379 2900
5.80 370 2900
5.78 367 2900
5,72 360 2900
5.68 355 2900
5.62 348 2900
5.60 346 2900
555 339 2900
5.50 333 2900

33 cycles; 0.0165%.

Specification requirements:
Frequency change during renainder of test:
Specification requirements:

8l cycles;

0.015%.
0.04%.
0. 03%0

Antenna constants: Resistance, 11.0 ohms; capecity, 970 wuf.

DECLASSIFIED

455
450
445
440
435
430
420
418
410
400
397
390
382
380
380
380
375
370
368
365
360
355
350
347
343

M.0.

Volts Icath Ep

1330
1320
1310
1310
1300
1300
1295
1295
1295
1290
1290
1290
1285
1285
1285
1285
1285
1285
1285
1285
1285
1285
1285
1285
1285

o signs of breskdown but it was noted that
r plate choke had risen to 110°C.



Table 26
Model XTAJ-6 Transmitting Equipment
LOCKED KEY OPERATION FOR TWO HOURS

Test as per paragraph 3-7-10 of Specifications RE 134 328J.

ftmbient Frequency Cycles Ant. Watts Plete P.A. Pe.he Pois

Time = Temp.°C. KC Chenge Cur. Output Volts Ip  leath Isg
1:00 (Filsments energized)
105 24.9 400.750 6.81 510 3000 280 425 73
:10 25.1 .655 95 6.80 508 3000 280 425 73
:15 24.6 .610 140 6.73 498 2950 278 420 72
320 2445 .592 158 6.72 497 2950 278 420 72
:25 24,6 .575 175, 6.70 493 2940 275 45 T
:30 24.6 565 185 6.68 491 2930 275 415 T
:35 248 «556 194 6.65 487 2920 275 412 71
240 24.8 .550 200 6.62 483 2920 270 410 7
145 24.8 <542 208 6.62 483 2910 270 410 il
350 24.8 .540 210 6.62 483 2910 270 410 y £
:55 24..9 538 212 6.62 483 2910 270 10 71
23 25.0 .536 214 6.62 483 2910 270 410 71
205 24.9 «526 224 6.60 479 2900 270 10 70
210 24.9 525 225 6.62 483 2900 270 410 70
215 246 .525 225 6.62 483 2900 270 410 70
220 24.6 .525 225 6.62 483 2900 270 410 70
$25 24.6 «525 225 6.62 483 200 270 410 70
$30 2L.5 +525 225. 6.62 483 2900 270 410 70
135 ke PR 225 6.62 483 2900 270 410 70
:40 o I .525 225 6.62 483 2900 270 410 70
245 2he5 »526 224 6.62 483 2900 270 410 70
50 2445 +530 220 6.62 483 2900 270 410 70
155 el .530 220 6.62 483 2900 270 410 70
3:00 243 «530 220 6.62 483 2900 270 410 70
:05 24.3 .538 21z 6.62 483 2900 270 410 70

intenna constants: Resistence, 11 obms; cupacity, 970 uuf.

Frequency change during first five minutes: 95 cycles; 0.024%.
specification requirements: 0.015%.

Frequency change during remainder of test: 130 cycles; 0.032%.
Specification requirements: 0.03%.

Temperuture of power amplifier choke &t end of test: 90°C.

-
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Ieble 27
lModel XTAJ-6 Trensmitting Equipment
LOCKED KEY OPERATION FOz TWO HOURS
Test &s per paragraph 3-7-10 of Specifications RE 134 328J.

Ambient Frequency OCycles Ant. Watts Plate P.A. P.h. P.A.
Time = Temp.°C. KC Chenge Cur, Output Volts Ip _ ILcath Isg

9:00 (Filaments energized)
205 25.8 600.870 6.78 506 3000 280 420 73
:10 25.8 «567 303 6.78 506 3000 280 420 73
15 25.8 470 400 6.73 498 2980 280 420 73
320 25.8 443 427 6.70 494 2980 280 415 72
225 26.0 435 435 6.70 49, 2970 278 415 71
:30 26.2 433 437 6.67 489 2950 278 (15 71
235 26.2 448 422 6.65 86 2940 278 412 T
$40 26.2 452 L18 6.63 483 2930 275 410 71
$45 26.3 463 407 6.63 483 2930 275 410 71
$50 26.2 483 387 6.63 483 2930 275 410 (AN
$55 26.1 « 500 370 6.62 482 2930 275 410 Tl
10300 26.1 .510 360 6.60 479 2920 270 410 71
:05 26.0 +530 340 6.60 479 2920 270 410 7
:10 25.8 « 543 327 6.60 479 2920 270 410 71
315 25.8 .565 305 6.60 479 2920 270 410 AR
:20 25.8 .580 290 6.60 479 2920 270 408 7
225 25.8 « 599 271 6.60 479 2920 270 408 71
:30 25.8 612 258 6.60 479 2920 270 405 il
135 25.7 .628 242 6.58 477 2910 270 405 7
30 25.7 642 228 6.58 477 2910 270 405 71
345 25.7 660 210 6.58 A77 2910 270 405 A
:50 25.7 675 195 6.58 AT7 2910 270 405 71
355 25.5 .687 183 6.58 477 2910 270 405 1
11:00 25.4 .699 171 6.58 L77 2910 270 405 71
205 25.4 .710 160 6.58 L77 2910 270 405 71

intenne constentss Resistance, 11.0 ohms; capacity, 970 uuf.

Frequency change during first five minutes: 303 cycles; 0.05%.
Specificetion requirements: 0.015%.

Frequency change during remainder of test: 277 cycles; 0.046%.
Specificution requirements: 0.03%.

Temperature of power wmplifier plate choke at end of test: 79°C.
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able 28
Model XTAJ-6 Trunsmitting Equipment
LOCKED KXY OPERATION FOR TWO HOURS
Test &s per parsgraph 3-7-10 of Specifications RE 134 328J.

Ambient Frequency Cycles Ant. Watts Plate P.he Pl Pabss
Time Temp.®C. __KC __ Chenge Cur. Qutput Volts Ip  lcath Isg

10:50 (Filsments energized) * 3
355 25.0 600.975 6.80 510 3000 281 425 73

11:00 25.0 .75 260 6.78 505 3000 281 420 73
305 25.0 «655 320 6.73 500 2980 280 420 73
215 25+3 .622 353 6.68 491 2950 280 415 72
220 25.3 .628 347 6.66 488 2950 280 415 72
325 26.0 .638 337 6.66 488 2950 280 412 72
330 25.6 +650 325 6.66 488 2950 280 412 72
235 25.6 +660 315 6.63 484 ' 2940 278 410 72
:40 25.4 .680 295 6.63 484 2940 278 410 72
245 25.4 .695 280 6.60 480 2930 275 410 72
350 25.6 710 265 6.60 480 2930 275 210 T2

12:00 5.7 « 740 235 6.60 480 2920 270 408 71
110 25.7 780 195 gog 2873 <920 263 4?-? %
H 25 +800 F .
l%g 22.; +815 1Zg 6.60 480 g% 2 208 n
125 5.7 .822 153 6.60 480 2930 270 408 7
:30 26.0 «870 105 6.55 472 2900 270 402 7
35 26.2 -870 105 6.58 477 2920 270 405 71
240 26.2 .880 95 6.58 477 2920 270 405 7
845 26.2 973 2 6.58 477 2920 270 405 n
$50 26.2 .985 10 6.58 477 2920 270 405 i ¥
55 26.2 601.000 25 6.58 477 2920 270 405 71

intenna constants: Resistance, 11.0 ohms; cupacity, 970 uuf.

Frequency change during first five minutes: 260 cycles; 0.043%.
specification requirements: 0.015%.

Frequency change during remainder of test: 378 cycles; 0.063%.
Specification requirements:  0.03%.

Temper:zture of power emplifier plate choke at end of test: 80°c.
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Table 2
Model XT4J-6 Transmitting Equipment
CHANGE FROM KEY LOCKED TO INTERMITTENTLY KEYED CONDITION

Test zs per peragraph 3-7-11 of Specifications RE 13A 328J.

Frequency &t Frequency 2at
end of 10 min. end of 10 sec.

Test key locked desh 20 min. Change in Freguency
Conditdon period (KC) later (KC) Cycles Per Cent
MO filement
MO filement
not lighted 200. 527 200.621 94 0.047
KO filument
lighted . 600. 348 600.610 262 0.044%
¥0 filement
not lighted 600. 350 600.845 495 0.081

Note: * A second test wus conducted &t 600 KC with master oscillator
filsment lizhted resulting in a frequency change of 302 cycles
or 0.05 per cent.

Permitted by specifications:

Filement lighted: 0.015%.
Filsment not lighted: 0.03%.
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Teble 30

iiodel XTiJ-6 Transmitting Equipment

CHANGE FROM CONTINUQUSLY KEYED TO INTERULITTENTLY KEYED CONDITION

Test as per paregraph 3-7-12 of Specificuations RE 134 328J.

Frequency &t end
of 30 minutes of

gongéguous keying
200.575

600.260

Frequency at end

of 10 sec. dash Change in Frequency

after 20 min. pause Cycles Per Cent
200.592 17 0.0085
600.408 148 0.0246

Filaments remsined energized during entire test.

Permitted by specificstions: 0.015%.

0
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sble 31
Model XTAJ-6 Transmitting Equipment
INCLINATION DUE TO ROLL ANL PITCH OF SHIP
Test &s per perigraph 3-7-13 of Specifications RE 13L 328J.
Trensmitter secured to test stend through medium of flexible mounting.

Motion perellel with froot of trensmitter wnd parzllel with exis of
geners tor.

Meximum Minimum
Time Frequency Frequency
Stationery 6004545 Start
11:21 600. 545 600.545
$26 .548 « 542
H 31 . 51&6 ° 540
236 +55 » 544,
s4l «551 o542
346 o542 «540
151 o542 .536
Stationery 600.539 End

Meximum frequency chenge during test from frequency at start of tests
9 cycles; 0.0015%.

Stetionary 200,570 Start

1:40 200.570
245 « 576 200.572
£50 0571 0563
$55 lm o561
200 0570 '563
305 .568 561
310 n570 ° 562

Stetionery 200,566 End

Meximum frequency chenge during test from frequency et start of test:
9@&%;&%&%

Permitted by specificetions: 0.005%.
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Isble 32
ilodel XTAJ-6 Transmitting Equipment

INCLINATION DUE TO ROLL AND PATICH OF SHIP
Test &s per paragraph 3-7-13 of Specificutions RE 134 328J.
Transmitter secured to test stand through medium of flexible mounting.

Kotion at right angle to front of transmitter and &t right angle to
axis of motor generttor.

Maximum Hinimum
Iime Frequency Frequency
Stutionsry 600.558 Stert
11:35 600.558
240 «555 600.548
245 «550 «541
850 «550 541
355 «555 «546
12:00 -5& 0550
305 «560 «550

Stetionary 600.560 End

Meximum frequency change during test from frequency at start of test:
17 cycles; 0.0028%.

Stutionury 200.573 Start

3330 200.573
$35 571 200,563
220 .570 <566
25 571 « 566
:50 572 . 568
$55 o577 571
4300 .580 o TR

Stutionary 200.577 End
Meximum frequency change during test from frequency &t start of test:
10 eycles; 0.@5%-

Permitted by specifications: 0.005%.
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Teble 33
Model XTAJ-6 Treansmitting Bquipment
INCLINATION DUE TO ROLL AND PITCH OF SHIP
Test as per peragraph 3-7-13 of Specificztions RE 134 328J.
Transmitter secured to test stand through medium of solid bace fittings.

Motion at right engle to front of trensmitter end at right engle to
exis of motor generutor.

Maximum Hinimum
Time frequency Frequency

Stetionery 600.680 Start

1:35 600.680
240 .682 600.672
35 .683 .671
350 0692 0&0
155 .699 .682
2:00 705 -691
305 .718 « 701

Stetionary  600.710 End

Meximum frequency change during test from frequency at start of test:
38 cycles; 0.0063%.

Stationsry 200.668 Start

3300 200,668
:05 .680 200,673
~ 310 .681 676
115 .685 .680
320 .685 .680
325 .686 .680
$30 .690 .685

Stationary 200.690 End
Maximum frequency change during test from freguency et stert of test:
22 cycles; 0.011%.

Permitted by specifications: 0.005%.
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Tabl.
iodel ATiJ-6 Trenemitting Equipment
VIBRATION

Test &e per paregraph 3-7-14 of Specifications RE 134 328J.

Trensmitter secured to test stand through medium of flexible mounting.

fime freguency
12145 600.525 Stert
t50 o 524
:55 - 527
1:00 « 528
:05 « 554
:10 545
s15 .565 BEnd
Meximum set in frequency between beginning und end of test: 40 cycles
0.0065%
9:30 200.603 Start
135 . 606
:40 « 594
s45 » 589
250 « 594
$55 .581
10:00 581 End

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

Permitted by specifications: 0.005%.
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Table 35
Model XTAJ-6 Trensmitting Equipment
VIBRATION
Test «s per paragreph 3-7-14 of Specificutions RE 132 328J.

Trensmitter secured to test stand through medium of solid bese fittings.
Iime Erequency
12245 600.691 Start
:50 «660
155 .670
1:00 .670
305 672
110 .668
315 671 End
Meximum set in frequency between beginning end end of test: 20 cycles
0.0033%
2325 200.661 Start
230 670
335 .670
340 .650
345 661
350 .661
155 .668 End

Meximum set in frequemcy between beginning and end of test: 7 eyc.l;s
0.0035

Permitted by specificationss 0.005%.
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Shock
Applied

Front
Left
Right
Back

Front
Left
Right
Buck

Iable 36
Model XTAJ-6 Transmitting Equipment

SHOCK TEST

Test as per peragraph 3-7-15 of Specifications Ri 134 328J.

Frequency Frequency Set _in Freguency
before shock after shock Cycles Per Cent
200.720 200.718 2 0.001
760 7 . 19  0.0095
.700 .710 10 0.005
719 .730 11 0.0055
600. 570 600.559 11  0.0018
.602 <591 11 0.0018
593 <592 1 0.0001
<420 43 11 0.0018

Specification requirements: 0.005%.
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Teble 40

liodel XTiJ-6 Trrnsmitting Equipment

LIET OF CONTROLS

Data us per psragraph 3-13 of Specifications RE 13A 328J.

Designating

Letter

TOmEpouOWke

=~

ze ntrol

MO0 bund change switch, 7 positions, interlocxed.

0 tuning control, 900 divicioms.

IPA bund chenge switch, 7 positions, interlocked.

IP4 tuning control, 100 divisions.

PA band chenge switch, 7 positions, interlocked.

PA tuning control, 100 divisions.

Antennz coupling switch, 6 positions, interlocked.

Antenne band change switch, 15 pocitions,
interlocked.

kntenne tuning control, 100 divisions.

Ad just~-tune-operate switch, 3 positions, inter-
locked. :

Emergency stop switch.

Local-remote switch.

M.Go start-ctop switen.

l£.0. filement line tronsfer cwitch.

Ch—MCH switch.

K¥.Q0. filument rheostct (Lineje.

Bies fieid rheostat.

¥ein field rheostat.

Mein filsment rheostsat.

Overloud re-set.
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Toble 41
lodel XTLJ-6 Trensmitting Equipment

VARIATION OF RESONANT FREQUENCY OF MASTER OSCILLATOR PER
DIVISION OF DIAL MARKING.

Test s per purugruph 3-15 of Specifications RE 134 328J.

Control Control - Frequency Divisions KC per Per Cent

nan 2 KC __ _Chspge = Division per Division
1 0 169.3
1 176 175.0 176 0.032 0.018
1 697 200.0 521 0.048 0.024
2 358 225.0
2 748 250.0 390 0.064 0.026
3 430 275.0
3 738 300.0 308 0.081 0.027
4 413 325.0
4 688 350.0 275 0.091 0.026
5 359 375.0
5 608 400.0 249 0.100 0.025
5 811 425.0 203 0.123 0.029
6 378 450.0
6 587 475.0 209 0.120 0.025
6 763 500.0 176 0.242 0.028
7 309 525.0
7 499 550.0 190 0.132 0.024
7 663 575.0 164 0.152 0.026
; 3 805 600.0 142 0.176 0.029

Specification requirements: MNot more than 0.03%
or less then 0.015% per division of merking.
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Isble 42
lodel XTAJ-6 Transmitting Equipment
LIST OF METERS
Datt us per parsgreph 3-25 of Specificatione RE 134 328J.

- Power umplifier plate current meter, 750 Ki.
Internediate amplifier plete current meter, 300 Ki.
Muster oscillator plate current meter, 200 ka.
hudio oscilletor plute current meter, 200 KA.

Bies voltmeter, 150 volts.

laster oscillator plute voltmeter, 1500 volte.
Power emplifier plate voltmeter, 4000 volts.
Filement voltmeter, 150 volts (A.C.)

Antemna ammeter, 20 emps., (R. F.).

L O [

dable 43
Model XTiJ-6 Trensmitting Equipment

POWER REQUIRED FROE SUPPLY LINES
Test us per puragraph 6-5 of Specifications RE 13A 328J,

Transmitter tuned to 600 XC -
Stend-by conditions 1.3 KW
Full power, key locked:s 2.77 KW
Full power, 25 WPM: 2.1 Kw

Permitted by specificuztions:
Key locked, full power: 4.0 KW
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Teble 44
Model XTAJ-6 Transmitting Equipment
VOLTAGE RLGULATION OF DeC. GENERATORS

Test us per pursgraph 6-31 of Specificetions RE 13A 328J.

No Load Full Losd Voltuge Per Cent

Generator Voltazg _Voltage ~ Chonge Begulation
3000 volte, plate, =id tap i = 8
1200 volts, 0 plate 1320 1305 is_ 3.2
115 volts, biss 120.5 15 5.5  4eS

Permitted by specificttionss 5%.

DECLASSIFIED



fable 45

Model XTAJ-6 Transmitting Equipment

MEASUREMENT OF GENERATOR RIPPLE

Test as per persgreph 6-31 of Specifications RE 134 328J.

Generator

Joltege e

3000, key up  0.65
000, key down 1.20

1500, key up 0.57
1500, key down 0.80

1325, key up 2.1
1325, key dowm 1.7

115, key up  0.14
115, key dowm 0.13

Vi a

£ 20 20
1.60 - 0.65
.00 - 0.75

0.67 0.13 0.22
0.47 0.12 0.30

0-27 0.16 0.42
0.27 0.17 0.43

0.17 0.04 0.40
0- 22 - 0.40

Total
RMS Volts

1.84
1.73

0.91
0.98

2.16
1.78

0.446
0.490

Specification requirementss

Per Cent
Rlpale

0.061
0.057

0.061
0.065

0.163
0.135

0.39
0.427

0.25%.
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Plate 15
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20 WORDS PER MINUTE C.W. TAJ-6 TRANSMITTER.
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PER MINUTE M.CW. TAJ—6 TRANSMITTER.
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60 WORDS PER MINUTE CW. TAJ—-6 TRANSMITTER.
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