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AUTHORIZATION OF TEST
1. The tesis herein reported were authcrlized by ref.(a). Other
pertinent date are listed as refs.{b) to (g) inclusive
Referencet {a) EuBng let.N0s-36091(6-26-W8) of 27 Jume 1934.
(b) Specifications RE 134 242D
\ - . - 2 iy -
(¢) Westinghouse Company Descriptive Specifications
R-770
(d) Contrzct N0s—36091
A P > - ]
(e) mestinghouse Comptny Type Test Data for Prelimi-

QEJECT OF TEST

—
0 =
—

nary Model TBK Transmitter.
Bulng let.N0s-31197(6-13-W8) of 11 July 193
BuFng let.NOs-36091(9-20-W8) cf 28 Sept.1934.

liminary “odel TBK transmitter with the requirements of the spplying
contract specifications and the presence of cesirable features over and
sbove the specific requirements, end also to debermine the presence of
any undesirable features end to formulute recommendations for improve-
ment of future equipment of this nature.

ABSTRACT OF TESTS

2. The object of the tests was to determine compliznce of the pre-

—— -

e — =

3. The tests herein reported were conducted to determine the degree
of compliznce of the hicdel TBK transmitting equipment (prelirinary model)
with the mechonicel end electrical requirements set forth in refs. (b) end
(d). Tecte to determine frequency stability and eccuracy under the fol-
lowing conditions were underteken:

(2) Varistions in supply line voltege.

() Veristions in ambient temperztures between the
lirits of zero and 50° Centigrade.

(c) Detuning of resonant circuits.

(@) Changes between "adjust®, "tune", and"operate" condition.
(e) Key locked condition.

(f) Intermittently keyed condition.

(g) Effect of changing tubes.

(h} Effect of temperazture regulating devices.

~

(1) Shock teste simulating gun fire.

(j) Application of horizontal forces.




(k) Effect of locking devices.

4. Additicnal tests to detern
conditions imposed by the design of

5. Power output determinations were made &t various frequencies within
the rénge of the equiprment, both at high and low power.

6. The power required from the supply lines was determined for various
conditions of cperetion and the efficiency and charscter of the output of
the rectifier equipment was checked,

7. The quality of the emission was observed locaily and particuler
attention was given to the various types of emergency cperation of which
the equipment is capable.

8. The effect of the transmitting equipment upon receivers operated
in the vicinity of the transmitter was studied and the effect af grounding |

one¢ phése of the supply lines was determined. i
{
/
"T
.
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&) The appesrance of the eguipment is excellent and high grade
¢ls have been used in 1ts consiruction. The entire assembly im-
= the observer and Invertigator as being the product of pains-
toking thought end experimenbation.

(o) The original design employed ir the consiruction of the master
oscillator temperature controlled compartment has resulted in the pro-
duction of a self-oscillating circuit of extreme frequency stability.
The tests indicate that the TBK equipment is superior in many respects
to equiprent constiructed under prior contracts and similer specifica-
tions.

(¢c) The TEK equipment draws less power emplifier grid current
then thc original TBK ecuipments manufactured by the same contractor,
with a consequent reduction in the danger of injuring the life expecta
tien of the 38161 tube,

i

(d) The date supplied by the contrazctor in the form of type test
results agrees very closely with the results obtained during the tests
conducted at the Navel ltesearch laboreatory, indicsting that the equip-
ment is consistent in 1ts operation and performence.

{ No operztional failures occurred during the tests conducted
at, the Maval Pesearch Laboratory and no breckdown of eny part was noted,
vith the exception of the failure of the 500 volt grid biszs voltreter.

(f) Certain corrections, modifications, &nd changes in the existing
eqguipment are indicated to provide for greater safety factors under ship
tocrd conditiong of operation, grezter ease in handling the equipnent
srd to correct minor mechaniczl defects. The mejor defects which require
consideretion and correction gre:

The tendency of the emitted freguency to "humt" during
the heat cycle of the master oscillator compartment.

The critical adjustment of the "Doubler Grid Tuning"
control.

The smail size and constricted condition of the junction
box.

\
1
L
L/
:
f
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Recomnendations

It 1s recommended:
(a) That door latches and studs used for sa:arlﬁb undervoltage
relny cover be coastructed from non-ferrous metal, nickel plaied,

(b) That 2 suitable "De-Ion" circult breaker, capable of properly
protecting the equipment, be supplied in place of the circuit breaker
nou eaployed, that cotbter pins be employed in securing overload relay
parts, and that the construction of the overload relay reset device be
improved.,

(¢} That improved insulation, capable of withstanding shipboard
conditions of operation, be provided for insulating door switech interlocks.

(d) That means be provided for locking the adjustable turnbuckles
by means of which the master oscillator compartment is suspended.

(e) That nameplates be provided for identifying the master oszil-
lator compartment thermometer and the key relay.

(f) That the present hand wheel which controls the rectifier tap
gwitch be provided with a suitable insulating cover or that & sultable
insulated handle of adequate desizn be substituted therefore.

(g) That taper pins used for securing control knobs be countersunk
in such a manner that they do not protrude above the knobs.

(h) That the main name plate designation be changed to read
"Bu,Reqn.817-34 NiIRA".

(i) That all parts be marked with Navy Type Number in accordance
with par.2-27 of governing specifications.

(j) That controls "D" and "J" be provided with stops to limit the
useful motion of these devices and that the backlash be removed from
control "DW.

(k) That marker tags, corresponding to wiring diagram designations,
be secured neur the item to be marked rather than on the item, wherever
possible,

(1) That appropriate name plates be secured to the external shield-
ing to indicate the location of the concealed lifting eyes and that the
nkff-ﬂ eyes be increased in dimensions and strength to permit the passage
of an obgeﬂt two inches in diameter.

(m) That the heater control relay used in connection with the
master oscillator temperature control have its contacts insulated with
& more suitable material which will withstand shipboard operating condi-

tions,
-2b-
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(a) Thet the manu be requested
duce the nag n-t, e of the frequency "huat" whi = prasent.
syment and #hizh is associated with the heat cycic of the ma?tcr o5~
- ol ¢ -rct.ﬁ

sontractor provide thermoneters for indiecating the
master oscillator coampartment which ere not subject
n during shipuent or handling

:d mark be placed &t the 10 volt reading of the il
he transnitbter penel in order to indicute the pro;

{¢q) That the manufacturer pe required to devise means for insuring
a less critical adjustment of the "Doubler Grid Tuning® control.

{r; Taost the smanufacturer be required to reducs the backlash now
preseat in the aaster oseillator tuning control "BY.

{¢) 'That means be provided to prevent the loss of the knob of the
locking device which operzies on control "B" and that the locking device

which operates on the "Doubler Grid Tuning®™ control "C" be corrected in
order to prevent freguency shifts ogcuring during its operation.

(t) That means be provided so that the plate voltmeter will indi-
cate the actual potential applied to the power amplifier tube in the
various positions of the "Adjust-Tune-Operate" switch.

(v) That relieble voltmeters be supplied for indisating Grid Bias
voltage.

(v) That the threaded portion of the thunb screws used for securin
the shielding be increased in length sufficiently to perait the removal
of the lower sections of shielding without the necessity of removing the
upper portions of shielding.

(w) That the cable clamp in the vicinity of contactor K-104 in
the rectifier unit be moved in order to increase the clsarance between
the stud of contactor K-104 and ground.

(x) That the ends of the bands of the high voltage counectors or
'S be bonded together to prevent corona or arcing.

C.r

1u

(y) That all copper tubing leade in the transmititer and recti-
ier units be nickel plated and that the point of connaction be tinncd
in order to produce & low resistance contact.

o by

L]

uture specifications be revised to indicate deflinitely

) That £
21 the remote control circuits.

e
on of

(az) Thst the remote indicstor lezp In the present TZK equipment
bte¢ zo comnected thei fzlse indiestions cennot be obteined.

l
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ed in the TiK equipren provided
rith

required to eiininste noise from &ll
8 ¢ Navel lnspector be authorized to

Lecdceapiaile,

(dd) That the contrzctor be reguired to improve the operetion of

spe inderveoibtege relay in the rectificr wnit.
{ee) Thet ¢« normal 7.5 volt meter be substituted for the 300 volt

peter now used for indicating rectifier filanent potentisl znd thet =
red nark be placed at the 5 volt rozding on the scele of this meber.

(£} That the output voltage of the control rectifier be increcsed
ently to produce 2 potentisl of 115 volte under full load.

supplied witk Irstruction

(gg) Thet the interconnection disgrem
2 iong between the verious

s be improved to show &il actusl connec
¢ of the equipnent.

(hh} That the dimensions of the Junction box be increuzed to \
e conpnections; that the markings in the jumecticn box use the
tuel designaticns of the transmitters involved; that steps be teken

*o prevent &res from occuring when links in the junction box are cshifted:;

*LL: the festening of the junction box door be improved end that proper

towage faeilities be provided to prevent loss of links not in use.

(ii) That the "Emergency" switches on the transmitter and recti-
fier panels be modified to produce more positive operation.

(jj) That the contact fastenings of the z.c. overlozd relay, and
thet &1l similar contacts be improved to prevent miselignment of the
contacts.

(kk) Thet the action of the Spencer Digk method of control in the
rectifier tube compzrtment be approved.

(11) Thet future specifications require thzt provicion be nade
for meintaining & spare rectifier tube, properly conditioned, within
the rectifier unit.

(ms) Thet the Buresu consider the sévieability of providing a
spare socket for maintaining & properly conditioned 38172 rectifier
tube for replacement purposes in the Model TBK equipment.

(nn) That the changes suggested in Westinghouse Electric and
Yznufecturing Company's letter of Septenber 10, 1934, be approved by
the Buresu with the exception of the change rclating to the method of
perforating and securing the shielding and that in the case of this
latter change the manufseturer be requested to submit a sample to
llvstrote the method he proposes to use.

-2d—-
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(o0} That the prelimina
ngidered satisfactory
: listied

the TBK btransmitti

: 18 r—“r'LH prent
after the pertinent recomrenda-

-tk in a manncr neeting the ap-
1— f

for %r'"
above have been complied
prﬁrrl of the Bureeu of Engineer:
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9. The mat

wterlal under test consisiel of one complele ~odel TEK
ereneiitting cquipment (preliminery model), embracing the trensmitter,
rectifier and junchion box. The equipment is so designed that throusgh
the medium of the Jjunctien box it is possibie to opercie the llodel TEK
spupgmitter in conjunction with a Model TAJ-5 trapsmitter. Normelly,
the TEK transmitter is operzted from its own rectifier unit and the
7rJ-5 is operated from its own rectifier unit. For emergency operation,
however, 1t 1s possible to select one of the following modes of opera-
tiont

(a) TBK and TAJ-5 transmitters both operated from
the TBK rectifier.

(b) TBK &znd TAJ~5 transmitters both operated from
the TAJ-5 rectifier.

(c) TAJ-5 transmitter operated from the TEK recti-
fier.

{d) TBE trasnsmitter operated from the TAJ-5 recti-
fier.

10. The bodel TBK equipment was manufsctured by the Westinghouse
Electric and Manufzeturing Company under Coniract NOs-36091 and covers
the frequency range of 2,000 kilocycles to 18,100 kilocycles. The
trensmitter is rated at 500 watts output when operating in the "high"
power condition and 75 watts output when operating in the "low" power
condition. In the "low" power condition the frequency range is restricted
to the range 2,000 kilocycles to 9,050 kilocycles. The equipment operates
from & 440 volt, 60 cycles, 3 phase power supply. The equipment wag re-
ceived at the Naval Research Lsboratory on August 31, 1934, vie motor
truck transportation from the Chicopee Falls plant of the manufacturer.

KETHOD OF TEST

11. The equipment, when received, wus carefully examined to deter-
mine whether any breckage had occured during transportation and whether
adequate precautions had been observed in preparing the apparatus for
shipment.

12. The equipment was then wired up und pleced into commission,
perticuler sttention being paid to the preliminary instructions governing
the installation to determine whether they were complete and adequate.

13. Power output determinations were accomplished through the
mediua of & 500 watt "C" lamp and & calibreted phobronic cell, the output
of which was measured by a miercemmeter. The base of the "C" lamp was
removed in order to minimize capacity losses. In addjtion, output
measuremente were made using dummy antemnas and the I°R method of deter-
mining power.

=

e e e e e
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14. Frequency chenpges &nd drifts were checked by memnz of the Nodel
1LE visuael frequency indieating equipment, the transmitber being operated
51 rull power output whenever the governing specificestions required this
pathod of operabion.

15. Frequency range, overlszp, and kilocycles per division of marking
were determined through the use of a crystal controlled calibrator.

16, Determinations of the temperature coefficient of the transmit-
ter were made at full power output over the temperziure range of zero to
50° Centigrade. The temperature centrol facilities of the U.S. Burezu
of v~tandards were utilized for these tests, frequency observations being
taken on the Model LH visual frequency lIndicating equipment. The key of
the transmitter was opened during the period while the temperzture was
being changed, the key being locked for one hour znd ten minutes at each
test temperature in order to permit the apparatus to reach temperature
equilibrium,

17. 1Input power checks were made by the two wattmeter method. The
efficiency of conversion was determined from input measurements made by
the two wattmeter method and output measurements calculated from d.c.
voltmeter end ammeter readings.

18. Keying records and ripple determinations were made through the
use of a recording oscillogreph.

19. Model RAB receivers were used in the tests for determining the
guality of emission, while both Model RAA-1 and RAB-1 receivers were u-
tilized to determine the effect of the rectifier tubes and a.c. contactors
upon adjacent receivers.

20. Tests were conducted wherein one phase of the power supply was
grounded in order to determine whether this had any effect upon the quality
end stebility of the emitted note of the transmitter. All three phases
of the power supply were grounded in rotation.

DATA_ RECORDED

21. Complete datas was recorded on sll tests conducted and this in-
formatlon is contained in Tables 1 to 37 and Plates 1 to 10 inclusive.

PROBAELE ERRORS IN RESULTS

22, Every effort was made to eliminate errors in the results ob-

tained during the tests recorded herein. The visusl frequency meessuring ‘ﬂﬁl

equipment used to determine shifts or changes in frequency has been re-
peztedly checkeg and has been shovn to be accurate to within 1 or 2 cycles
in 1,000,000.

23. The kiloecycles per division of marking of the master oscilla-
tor circuit were determined through the use of a crystal calibrator
whose accuracy is greater than 0,001%.

-




2., In conducting the testge outlined in pars.3-7-1 and
ref.(b),previous {-‘::4:1'.{_.3-1*':'-.._::_: has shown that 1t is & difficult matter to
tanlete the effects for which thete tests were specifically designed,
However, the resulis obtzined with the Model TIZK equipnient on these
soote fell so fer within the specificaticn requirements thal the in-
finence of errorsc coull be ignored.

25, The r.f., a.c., and d.c. mebers used in meking mecsurementis
for the determiraticn of power, wvoltage, and current were all instru-
ments of the precision type whose calibrations had been verified to
ingure their esceurscy.

26. Before meking tests to determine the ripple voltsge in the
ocutput of the rectifier, the recording oscillograph was calibrated by
neans of on accurate audio oseillator and output voltmeter. A check
of this nature was made previous to each test.

RESULTS OF TESTS

27. Upon receipt of the Hodel TBK equipment it was noted that
setisfectory precautions had been teken to safegusrd the material during
shipment, and that no breskage had occured during trznsportation.

28. In the following paragraphs of this report. reference is
made to the governing specifications, RE 13A 442D, under which this
equipment was constructed. Where no specific refererice is made to
any perticuler paragraph it is to be understood that the equipment
under test complies with this parsgraph and that no further explena-
tory remarks are considered necessary.

29, ©Oection I. The Liodel TBK transmitter meets the general
scope of this introductory section of the specificeations.

30. Par.2-3 and 2-4. The entire equipment is ruggedly constructed
and excellent materlals have been used throughout, The frame of the
transmitter end rectifier units is fabricated from 1-1/2" x 1-1/2" x
1/8" hard aluminum angle and the essemblies are supported on 4" steel
channels. Adequate support ls furnished to all parts and spot welding
is used at all main support menbers. OSuch items of construction where
improvement is desirable or necessary will be discussed separztely
under gppropriate headings in the following peragraphs of this report.

31. Par.2-5. The equipment operates at any ambient temperature
between the limits of minus 1 degree and plus 51.5 degrees Centigrade
without breakdown. For & full discussion of the frequency stability
of the equipment when subjected to varying temperatures, K see par.66
of this report. Pzge 4 of ref.(d) requires that suitable meens shall
be provided to automatically maintein an ambient temperature for the
rectifier tubes between 15 and 50 degrees Centigrade regsardless of
varistiong of room temperature within the limitations given in par.2-5
of the specifications. In the Model TBK rectifier equipment a thermo-
statically operated device known 2s a "Spencer Disk" is located in
the tube compartment by means of which a heater circuit may be cleosed

B
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to prevent the temperature cround the tubes from felling too low. During
the tests conducted at the Buresu of Stendurds 1t was found that this
spericer disk operatcd to clese the hester circult when the tenperature
of the tir surrounding the rectifier tubes reached 19 degrees Centigrade
«nd opened the heuzter circuit when the tube compariment tomperiture
rouched 29 degreee Centigrade, Thus the temperature surrounding the
rectifier tubes rarely fell below 15 degrees Centlgrads, although on

orc or two occasions the tenperature dropped to 12 degrees when the am-
sient temperature wus zero degrees. However, this drop below 15 degrees
woe only temporzry and the temperaturc rose to approximately 20 to 25
degrees sround the tubes while the ambient was still at zero. It was
further noted that the temperature of the tube compartment was approxi-
mately 15 to 20 degrees higher than the ambient temperature, thus at

25 degrees embient the tube compartment was at 45 to 45 degrees aend. at
cn ambient of 50 degrees the tube compartment reached a temperature of
49 to 73 degrees Centigrade. Thus it will be seen that the require-
rents of this portion of the contract are not complied with at all temp-
eratures. However, it should be pointed out that it would require re-
frigerstion to maintain the tubes at 50 degrees when the amblent is 50
degrees. Jthis would add very undesirable complications and since no
signs of failure or breakdown occured when the tube compartment rose

to 732 degrees, under full power key locked operation, it is believed
that no trouble will be =xperienced from this source.

32, Par.2-6. Precautions have been tzken to prevent corrosion as
far as is practicable. All exposed metal parts have been painted black
or have been provided with a metallic plating of corrosion resisting
qualities.

33, Per.2-7. The use of iron or steel, except where specifically
required for electromagnetic purposes has, in general, been reduced to
a minirum. The following exceptions ere noted:

(2) All door leatches in transmitier and- rectifier (with
the exception of the master oscillator compartment) ere con-
structed of steel or iron. The metal is thoroughly coated
with a metallic plating of corrosion resisting qualities.
However, these parts could be constructed from non-ferrous
materisl without interfering with their usefulness.

(b) The rods used for supporting the gless cuse of the
undervoltege reley in the rectifier are made of stecl.
They should be made of brass, nickel plated.

34, Per.2-8, Liberal use has been made of Isolantite znd Hica-
lex insuletion, while phenolic insulation has been used only in such
applications where its use does not constitute & hazard.

35, Par.2-9. No wood has been used in the construction of this
equipnent. The construction of the master oscillator compartment is
such that wood has been dispensed with in the construction of the tempera-
ture control cabinet.

e
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36. Par.2-10. The design of the electrical circuibs znd conbrols
ie liberal, All} parts which ere likely Lo carry an gvericad ure pro-
tocted by eircuit breaskers, releys or fuses. In comnectlon with the

~irauit breakers snd releye certain exeeptions ere noted which require
soTTSC ticn.

{a) The 440 volt, 3 phase, 60 cycle line is brought into the
ractifier through a 20 smpere "De-ion® circuit bresker. This device
conbains thermal elements which trip the brecker in the presence of
overloads. However, the "De-lon™ brezker supplied with the TEK equip-
nment ig not properly proporticned to give adequate protection. An ad-
ditiongl load was drawn through this bresker in eddition to the regu-
lar load of the rectifier and transmitter and it was found that when
29 emperes were flowing in the supply line it regquired 2 minutes &nd
/ seconds for the bresker to open. An instantzneous load of over 50
arperes was drawn but the bresker feziled to open. Referring to
Tavle 1 it will ke seen that when boih the TBK and the TAJ-5 trans~
mitters are opersting from a common rectifier under full load condi-
tion, the maximum current.in the supply lines is approximetely &
amperes., ‘herefore, in order to provide adequate protection, the
De-Ion breaker should be so proportioned that it will operate on line
currents of from 10 to 12 amperes.

(b) The 3,000 volt plate overload reley in the transmitter
did not operzte when received. Inspection reveasled that the clevis
pin had come out of place due to the omission of & cotter key during
zssembly. After this defect had been corrected the relasy operated
satisfectorily.

(c) EKeset of the overload releys in the transmitter is ac-
complished through the medium of a bekelite rod exiending through
the door which gives access to the relay compartment. This rod is
encircled by a spiral spring which returns the rod to its normel
position when pressure is released. This spring fits so loosely
around the rod that it is enabled to slide over the pin with which
it is supposed to engage. If the front end of the spring fails to
contezct this pin it is impossible to reset the releys by pressing
on the bakelite rod. +his difficulty can be overcome by making the
gpirel spring fit snugly over the bzkelite rod and by increasing
slightly the length of the metel pin which engages the froni end of
the spring. N

37. Par.2-11. With the corrections noted in par.36(b) and 36(c)
above, the vacuum tube relays provided will be satisfactory. These
releys are so proportioned that they can be adjusted to operate at
slizhtly more than normal plate current.

38, Par.2-12. Provision has been made to prevent personnel
from accidently coming in contact with dangerous potentials other
than the 440 volt line potential, <he method of insulating the door
interlocks, however, is nobt considered satisfactory. Although no
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rankl rice. This diffieulty can be overcome by substitu-
tinz a piece of bakelits 1/32" or 1/14% thick in place of the fiber
aousard,

39. Por.2-13, It is believed that ample provision has been made
for #il necessary ventllatiern and cooling. Perforated shielding is em-
ployed which permits the clrculation of sir and no signz of overheuting
wers noked in eithor the transaitier or rectifier uniis during long
periods of key locked operation at full powsr.

4

£ g key locked runs of two hours or more duration at
full power oubput without danage or sigas of overaeating. The equinnent

=

0. Par,2-15, During the course of these tasts the equipnent was
o

wig also keyed at the rate of 100 words per minute without showing signs
of brush discharge, corona, or sperxing. >

41. Par.2-16., Table 2 sppended herseto shows the r
sonducted to determine the action of tae traasnitbter when t
wes short cireulted and open circultsd. Tests were conducted at 2,
kilosyeles, 4,500 kilocycles, and 18,100 kilocycles. In all cases, with
onz cxcepbtion, the plate current decreased when the antenna was shorted
or opened, At 4,500 kilocycles when the antenna was shorted the plate
current rose to 500 milliamperss. However, this overload would be taken
eare of by the plate overload relay when bthe latber is properly adjusted.

esults of tests
=

1

2. Par.2-17. The vacuum tubes incorporated in this equipment
operate within the limits laid down in Navy Tube Specifications. The
Rectigon tubes used in the conirol rectifier are not listed in the Navy
Standard Tube List but reference (d) granted approval for their use.

43, Par.2-19. MNo facilities were available to conduct this test,
t is believed that the eguipment is capable of satisfactory opera-
tion when Installed in a vessel subject to the roll and pitch referred
to in this parsgraph of the specifications.

/. Par.2-20, Tests indicazte that the equipment is so constructed
that it will comply with the requirements of this paragraph. Both the
transmitter and rectifier were subjected to the shock test outlined
under paragraph 3-7-8 of the governing specifications without damage.

The transmitter was clso subjected to vibration of rather severe propor-
tions. A one-half horse power motor was bolited to the frame of the trans-
mitber., An eccentric weight was secured to the notor shaft and the speed
of the motor was varied through wide limits. 1t was posslble to make
€0lid copy of the emitted signal through the vibration which ensued.
Suitable lock washers have been provided where nccessary ead no indica-
Lions of loose connections were moted. No relays or circuit breakers
opened due to the shock test.

B
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ib. Par,2-23, All nccessary indlzating devices 20
znels identifiecation,

tocated on the front p
with two exceptions.

rsg
{6 N

(2) The taermonster which registers the temperature
of the master oseillabor compzriaent 1s nob pro-
vided with 2 name plate. A nameplate should, be
providsd,

b) The key relay iz not provided with a nameplabe.
A naneplate should be provided.

47: Par,2-24. All control shafts and bushings are grounded or in-
sulated in accordsnce with the requirenments of this parzgrapn. ALl con-
trol knobs and handles are insulated with the following exceptiong:

2

p.

(a) The control of the main rectifier tap sv
in the form of & metal hand wheel. Althouzh no
trouble has beeﬂ experlenwed with this control

upp“OV“J manner or substitute = suitable Insuiated
handle in ils place.

(b) The tunper pins which are used to fasten control
kaobz to the shafts protrude from the knobs. If
the operator over-reaches the knob he is likely
to be subje:tad to an unpleasant burn. 1t is
recomneanded that the taper pins be countersunk

so that they do not protrude above the kinobs
and bhu» make it impossible for an opsrator to
come in contact with these metallic parts.

48. Par.,2-25. All electrical indicating instruments used in tae
t”uCuLDﬂ of this equipnent ares of the 3.5 inch dismetsr flush bype
th bakelite czse. All volimebers enploying external muldtipliers have
& sensitiviby of one thousand ohms per voli,
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50, Par.2-27. Transformers, resuctors, te., are properly marked
with respect to voltuge, frequenzy, etc., but are nobt marked with Nawvy
type number.

51. Par.2-28. ©Since no spare perts have bsen supplied with the
preliminary model compliance with this peragraph of the specifications
could not be determined.

52, Par,2-30. The operation of all controls comply with the re-
quirements of this paragraph. The following controls requira counter-
clockwise rotation of the control knob for an increase of the final
controlled effects

"C" Doubler Grid Tuning

"D" Doubler Plate Tuning

"E" I.A. Tuning

"F" P.A. Tuning

"H" Antenna Coupling

"J" Antenna Tuning Capacitor
"K" Antenna Tuning Inductance

The design of all controls is exceedingly rugged and they present a very
pleasing appearance. +‘he calibration markings are of adequate size and
gre easily readable and operate in such a mammer that the operator is
not likely to be confused. Controls "D" and "J" are not provided with
stops to 1imit the useful motion of these controls and control "D" shows
considerable backlash due to looseness of fit between shaft and gear.

53, Par.2-32, Table 3 contains the weights of the varlous unlts
couprising the Model TBK equipment. It will be noted that the combined
weight of the transmitter, rectifier, and junction box is 1754 pounds,
whereas the specifications state that the weight shall not exceed 1750
pounds. In the opinion of the Laboratory this glight excess of weight
should be waived in the interests of strength and ruggedness.

54. Per.2-33. The equipment complles with the requirements of
this paragraph.

55. Par.2-35. All items entering into the construction of the
transnmitter have been legibly marked in accordance with the provisions
of thls parsgraph. Round, aluminum colored tags (apparently of paper)
have been affixed to or near the verious units. These tags have been
covered with lacquer for protection and bear the szme designating
Symbols by which the unit is identified in the wiring diagrams and in-
struction book. It is desired to point out, however, that in some cases
the tag has been affixed to the unit itself and thus if the unit is re-
placed the marking is lost. In all cases where it is possible to do so
the tag should be affixed near the unit rather than on the unit.

-10-
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he rubber devices enployed for shock prool tube
aounbings can easily be renesed with a minimum of labor. it would be
iore difficult procedure Lo rensw the sponge rubber which is used to
sushion the master ossillator controls znd it Is estinated that re-
newal of this materizl would put the transmitter oub of commission for
probably one day.

57, Par,2-38, The iModsl TBK equipuent has been provided with
1ifting eyes in euch of the four top corners of the transkitler and
rectifier, These eyes or "U" bolts ere noused within the unit when
not in use and are not visible to a man standing on the deck. For
this reason it is believed that the presence of these 1lifting devices
nay be overlooked when bthe transmitter is being lowered into place and
it is suggested that approprizie name plates be secured Lo the shlelding
n=u» the 1ifting eyes to inform the perscanel handling the transmitter
and rectifier units that the lifting devices asre available. The 1ifting

derices supplied with the TBK equipment were adequatie in strength, but
the size of the "UM™ bolt created difficulties. In order teo 1ift a weight
of this magnitude at least a three inch line (1™ dia.) should be employed.

Generalily the ends of such lines are seized or woven in such a mamner

that the end thickness is nearly twice the regular thickness, In the

sase of the TBK it was lmpossible to insert the end of such a line through
the 1ifting syes. 1t ls recommended that the opening in the lifting eyes
be enlarzed so that they will permit the passage of an object 2" in dia-
meter. ﬁbis increase in the size of the opening will tend to decrease

the strength of the "U" bolt and proper preeautions should be taken %o
insure that the material used is of adequate strength to provide a suf-
ficient safety factor.

58, Par.2-29. The front panels of the TBK equipment are finished
with black wrinkle finish of uniform characteristics. The side, back
and top shielding are painted flat black. The interior shielding re-
tains the original aluminum célor but has been treated by some method
to prevent corrosion. This treatment does not affect the conductivitly
of the shielding since it possesses no insulating properties.

59, Par.3-1, 12-1, and 12-2. The requirements of these parzgraphs
have been complied with. A new method of constructlion and operation has
been employed in the master oscillator compertuent. This compartment
consists of an aluminum casting properly machined and covered with heavy
black felt of about 1/2" thickness to provide the necessary thermal in-
sulation. The verious parts of the freguency establishing circult, with
the exception of the oscillator tube, are mounted within this compartment
and maintained &t a constant temperature of approximately 60°. The
entire compartment is spring suspended. The method of introducing the
necessary leads and wiring to thls compartment is a decided improvement
over the methods eaployed in the original TBF design. Forced circula-
tion is employed within this compartment, this being accomplished through
the mediunm of a small motor driven blower which forms the upper part of
the compartment. The circulated air is guided through & series of ducts
and vaffles and passes over the regulating thermostat which is positioned

. o
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in the outlet duct. This thermostat is ingserted into position through the *
top of the compartment and it is not necessary to open the compariment to

service this thermostat. The contacting portion of the thernostat is pro-

socted by & small metal cover which 1s easily removable. The entire

assembly indicates that 2 large amouni of thought and thor ugh investiga- 4 1)
tion was resorted to to produce this design., The relay used to control

vodel TBF equipments, Although this relay has functioned satisfactorily L
during the tests conducved at the Navel Ressarch Laboratory, experience g
#ith these relays afloat indicztes thet they are not suitable for use in :
a nolst sea atmosphere., The fiber insulation between the conbacts brezks fatll
dosm under these conditions. 1t is recommended that the manufuchurer be {
required to supply a relay where the insulation is of such a2 nature as to .
preclude the possibility of failure at this point. i

60. The contract ™noses" coniained in ref.(d) stated that the elimi-
natlon of the bimetal compensating cepacitor is not approved. A compen— {
sating capacitor has been provided but it operates on a different principle
than the compenssting condenser provided with the original TBF equipment.
The zction of the compensating condenser as provided with the TBK is un-
doubtedly superior to the IBF as is witnessed by the results obtalned in
the tests outlined under par.3-7 of the governing specifications. This
compensating capacitor is housed in an aluminum casting which is located
within the temperature controlled compartment. One plate of this capaci-
tor is @ specially consiructed bi-metallic element. This element is con-
nected across the secondary of a low voltage, high current transformer,
the primary of which is conirolled by relay contacis operated in synchron-

-ism with the key relay. When the key is closed, the bimetallic capacitor
plate carries current, the heating of which regulates the capacity in such
a menner that it offseis the frequency changes resulting from changes in
[F3

the heating of the master oscillator tube.

61. The action of this type of master oscillator control produces
one wndesirable phenomenon. The use of forced circulation and sensitive
thermal control preduces a rather rapid heat cycle within the master
cabinet. The freguency of the emitted signal follows this heal cycle
causing the frequency to "hunt!. At 2000 kilocycles, this hunt is ap~-
proximately 8 cycles, at 3000 kilocycles, 10 to 12 cycles and sbout 20
cyeles at 4500 kilocycles. Since the principle of frequency multiplica-
tion is employed in the TBK transmitter, at 18,000 kiloeycles the hunt
has z magnitude of approximately 80 to 100 cycies. Thus, while at 2,000
kiloeyeles the hunt is not noticeabls in a receiver it is very notlceable
at 18,000 kilccycles, causing the beat note to rise and fell through &
reguler cycie. The frequency of this cycle is dependent upon the esmbient
temperature and, unfortunstely, the heat cycle is more rapid at normel
temperatures than it is at the extreme temperaztures in the neighborhood
of zero degrees or 50 degrees Centigrade., 1t is recommended thet the
nznufecturer meke every effort to reduce the megnitude of this "hunt". i
It chould be stated, bowever, that this method of controlling the master i
oscillator circuit possesses so many manifest advantages that they '
should not be overlocked when cousidering the matter of this one unde-
sirable characteristic. Over the grester portion of the frequency range !
end mder ordinary conditions of keying, it is believed that this huntirg
will in ne way interfere with commumications.
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i 2y requireren af bhege raph
it to T £ e a1t the reg ed povwer

. "CY lemp i the entire froguensy range, both
; "low™ power opersiicw, Ihis two 78151 tuber supplied with
3 ppoonced edupl eubputs. Tulble ? ravuala thint when opernt
in ny eniennas of the reguired chsrscheriziies nmore then the
required outpul is eusily obtrlinclle, both &b n;bh" and "low" power
operetion, 4n this 3

cornestion i mey be peinted out thet the sntennc
amchor ig connected into the high po!enflf glde of the enterna circult
end rone of the difficulties which were encountered in connection with
the ~cdel TBF-z transmitter erc present in the TEX equiprent. The terms
nint.Cur.Int. " and "Ant.Cur.Pxt® used in Table 5 refer to current values
sy reed on the Internsl smmgber supplied with the transmitier end to the
values obteined with & precision type externsl ammeter. The requirement
shich calls for both "High" and "Low" power operation iniroduces an un-
desiruble condition which should be corrected. The filuments of the
pover emnplifier tube are disconnected when operating in the low power
position end the "High-Low" power switch introduces sufficlent resis-
tence in the prirmary of the filament transformer to compensate for this
reduced load. The filament voltmeter is connected across the secondery
of the transformer which supplies the Int.Amp. filaments. Thus the
voltmeter reads 10 volts when the proper veltege is applied. In the
Tid-5 transmitter, which is & companion transmitter to the TEK, the
proper velbage 1s applied to the filements when the voltmeter recds

11 volts. This difference ls confusing and undesirable, and steps
should be taken to correct this condition. Two methods of correction -
may be applieds The TBK filament voltmeter may be connected to the 11 '
volt winding of the filament trarsformer and when the set is transfer-

red to "Low" power, a dummy load could be inserted in plzce of the

filement load of the power amplifier tube. This, however, is wasteful

and the Laboratory recommends thzt the following rethod be adopted. &

red wirning mark should be placed on the TBK filement voltmeter &t the

10 volt reading and & red mark £t 11 volts on the TAJ-5 voltmeter. '

63. Par.?-L. Adequate provision hss been mzde for current feeding
and veltage feeding the antemne.

6L. Par.3-5. Local transmitiing and receiving tests were con-

éucted for the nurpo e of determining the quality of emission and to

note the effects of emergency transmission; i.e., the simultuneous
operation of the dodel TBK and Model TAJ-5 transmitters from the same
rectifier unit. The resulis of these teste are shown in Table 6. No

signs of Interoction between the two transmitters could be noted. The
guelity of the signal and freedom from reaction was egqually good when

the two transmltters were operating simultaneously from a common recti-
fier as when each transmitter was operated from its Individual rectifier.
Key clicks were negligible under the particuler test conditions employed
and 1t is believed that key clicks are present to no greater extent than
in otker well designed transmitters of & similer nature. The time re-
quired to shift the links in the junction box by means of which emergency
operation is obtained was found to be between five and ten nminutes.
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. ';-'?—-Qi p Teble 7 lists the results of' tests conducted in
sonformity th this parsgraph. It will be noted that in &ll cases the
results F'il w-lJ withir the specification recuirerentc.

'

ar.3-7-2, The teshs to determine the tenpersture coefficient

gf he =odel THX tromsmitter, ir accordsnce with the terms of this para-

ph wore conducted ut the Duresu of Stundards. The specifications
reguire that the vuriction in frequency per degree Centigracde sheil not
-;reco 0.0012% for eny step between zero ond 10 degrecs Centlgrhde,
0.001% for any step in the runge fron 10 degrees to 25 degreecs and 0.0005%
for any step within the range from 25 degrees to 50 degrece Centigrade.
Totles 31 to 36 inclusive, give the detulled results of teste wherein
the anbient tpﬁpar&ture wae variecd between the limits of zero and 50
degrees Centigrade. Tests were conducted at three frequencies; i.e.,
2,000 kiloeycles, 3,000 kilocycles, end 4,500 kilocycles. Pl&tcr 5 to
10 inclusive present this date in graphical form. Table 37 is a2 summary
of all the tests conducted in accordance with par.3-7-2. 1t will be
noted that the largest temperazture coefficient arrived at from these
tests is 0. 000“6 while the totsl aversge coefficient of zl] teste is
0.0000956%. As preVLoahl steted, the accurzscy of the lodel LH frequency
messuring aqulpment bhas been determined to be in the neighborhood of 1
or 2 eycles in 1,000,000. Hence, many of the measurements herein set
forth are uctually beyond the 1limits of accuracy of the measuring equip~
ment. However, these mezssurements are, in a large degree, averages
btesed on measurencnts of greuter magnitude, and as such may be considered
accurate, The performance of the kodel TEK transmitier under conditions
of verying ambient temperztures is excellent znd complies with the re-
quircments of the specifications.

€7. Per.2-7-3. Reference to Table 8 revesls the fact that the
recuirenents of this paragreph ere complied with. The frequency change
ccused by detuning any resonant circuit, other than the frequency estab-
lishing clircuit, causes frequency shifts of considerzbly less magnitude
than the chapge permitted by the specifications.

68. Par.3-7-4L. Only negligible frequency chenges are noted when
the transmitter is subjected to the action of the "Adjust-Tune-Operate®
control. See Teble 9. The requirement of this paragraph of the speci-
fications is complied with.

69. Psr.3-7-5. Teble 10 shows the results of tests conducted in
conformity with this paragraph., Two conditions of test were employed,
onc vhere the master oscillator tube filement was not lighted during
the ghut down interval and the second where the oscillator filament was
lighted during the shut down period. It will be noted that the speci-
Sfication requirements are complied with in a1l respects. In fsact the
frequency shifts recorded are of zlrost negligible proportions and sre
far less than those encountered with any previous transmitter of similar
characteristics. Apparently this commendeble performance may be attributed
to the action of the compensating capacitor employed in connection with
the master oscilletor.




70, Per.3-7-6. Table 11 shows the results of tesis conducted in
' of the specifications. It ¥ill bte noted
i

confermlty with this parsers
+hat the specilication requirenenis ore conplied with. The remsrks made
i por.69 above also apply to this test.

71. Pur.2-7-7 (&) and (bj. Tables 12 and 13 show that the require-
rents of *his tesl arc complied with, All the tubes used Quring these
teste were of Westinghouse Electric and kanufacturing Company manufuchure,
slthough they were not all of the sume manufactured lot., In thie connec-
tion attention is invited to ref.(f]).

72. Pear.2-7-8. Table 1/ showue the results of a test conducted in
conformity with this paragraph at 2,000 kilocycles; Tebles 15 and 16 were
un &t & frequency of 3,000 kilocycles, while Table 17 records a test con-
ducted at 4,500 kilocyelec. In all instances the specifiesntion require-
nenis have been complied with.

73. Per.2-7-9. The shock test conducted in accordance with this
peregraph produced frequency shifts of negligible proportions, as is il-
Justreted in Teble 18. The transmitter continued to operate normally
during this test without any relsy or conteactor failures.

74s Par.3-7-10. The zpplication of & horizontsl force of 20C pounds
at the top frame members produced no frequency change.

75. Par.3-7-11. A1l tests conducted in conformity with par.3-7 were
ede at full power. The design of the transmitter is such that no adjust-
ment of the master oseillator voltcges is necessary. '

76. Per.2-8. The construction of the temperature con‘rolled compart-
ment meets the reguirements of this paragraph. Attention is invited to
the fect, however, that the thermometers supplied to read the cabinet
temperature suffered from separated columns when received. These thermo-
mevers are of the spirit type and it was Impossible to reunife the column
coupletely. <+he manufecturer should be required to supply thermometers
where seporation of the column is less likely to occur. This trouble was
not experienced with any of the Model TBF or TBF-z treansmitters.

77. P&r°3—90 The constant temperature compartment is protected by
neens of a bimetallic fuse which opens when the bcx tenperzture reaches
o8 degreee Centigrade. This device does not require replecement since it
autonatically resets itself when the tenperature within the compartnent
falls to the normel value.

78. Par.3-10, The equipment meets the requirements of this parua-

79. Per.3-12. The equipment meete the reguirements of thie para-
‘aph. Plate 1 zppended hereto shows keying records tczken ot speeds of
UTOK_T'*CLI <20, 40, znd 100 words per minute. L1t will be noted that
bke keying is clean cut as to dots and dashes but thst the characters
do not make intelligible words. This is due to the fzct that the relay
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used in connectlion with the zutomatic keying deviee by mesns of whieh the
transmitter wis keyed was operating on the bosk conbtacts znd this fact was

-+ 2§
not discovered until the {ilms were deveicped.

21} bznd change switches are pro-

80. Per.3-13. lihere necesgary
£ tle to make adjusiment of frequcncy

vided with interlocks and it is poss

with power on the traznemitter,

s
%

3

1. Pzr.2-15, A1l comtrols ere suitebly marked to comply with the
roquirenenis of this paragreph.

82. P&r.3-16. Provision huas been mude for mounting, on the front
panel of the transmitter, under & btranspsrent non-breckable shield, a
calibration card suitable for recorcding rcset date for ten frequencies.

83. Par.3-17. All verniers on the tuning controls sre provided
with positive gesring. In the master oscillsator the vernier is of such
& retio as to provide for =z veristion of the resonent freguency between
the limits of 0.00061% and 0.0013% of the frequency to which the circuit
is tuned, ©Opecification requirements stete that this percentage shall te
not rore than 0.01%. The width of the smallest scale divislon is epproxi-
mately 0.C6" while the specifications stete that the width shall be not
less than 0.035". Table 19 shows the varistion of resonant frequency ob-
tained over the entire frequency renge of the master circuit. The con-
trol marked "Doubler grid tuning" in the Hodel TBK transmitter is a
veriable capacitor which is easy to adjust to the proper setting to ob-
tain full power output, but still requires a very critical setting. A
change of one halfl division from the proper setting might prevent the set
from radieting any power &t 8l1l. Instences have been noted aflost in
connection with the Hodel TBF transmitters which would indicate that
some trouble has been experienced from this same source in connection
with those transmitters. It is recommended that the manufacturer be
required to devise some mezns which would tend to make the operation of
this circuit more satisfactory and less critical. Attention is invited
to the fect that in similer equipment use has been made of a tapped in-
ductor in place of the tumed circuit employed in the TBK, and that the
tapped inductor wes not critical in adjustment. 1t is recognized, how-
ever, that due to the fact that the TBK covers a more extended freguency
renge, the use of the tapped inductor may not be practicable. However,
some means should be devised to correct the condition here discussed.
The remaining circuits are provided with controls which permit non-
eritical adjustment of the circuits. Attention is invited to Table 20
which contzins data collected during tests to determine the amount of
lost motion and back lash present in the rmaster oscillator control. It
was found that the degree of bzck lash veried in sccordance with the
number of reveclutions through which the control was varied. Practically
no back lash was apparent if the control was turned through one revolu-
tion or a fraction of one revelution, bub considerable back lash was ap-
purent after the control had been rotated through a number of full revolu-
tions, It ils believed that this iIs due to soue mechanical defect. At-
tempts wers made to isolate the reason for this action bub apparently
this can only be accompliched by removing the assexbly {rom the trans-
mitter, The manufacturer shonid be required to overcome tihis condition,
since this action to & large extent tends to vitiante the excellent per-
fornmance the equipnment shows in the frequency stability tests referrad
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8. Par., 3-18. The friction Uy

iable tuning conbrols are provided ¢

exzception of the following:

1 L T
which the

wile

(a) The lock on tuning control "B" is provided with a
knob which ean be ramovad, This condltion should
be remedied to prevent accidentsl loss,

Q

frequency more than is conslidered dzsirable. (see
Table No.21). It is believed that this condition
results from some mechanical error which can be
corrected by the manufacturer.

(b) The lock on the doubler grid tuning control affects the

5, Par, 3-19. Table No. 22 reveanls the fact that it is possible
for an operator to adjust the transmitter to & previously calibrated
fraquency to & much greater accuracy than plus or minus 0.03% without the
use of an external frequency standard. The time required for such an
adjustment is approximately 45 seconds for one operator. Using a suitable
orystal frequency indicator it is possible to adjust the transmitter ©o
an accuracy greater than 0.001%. An adjusting condenser is provided
by means of which it is possible to maintain the calibration of the
transnitter. This condenser is operated from the front panel by means
a screw driver incerted through a metal guide sleeve. The range
£ this condenser at 2000 KC, 3000 KC and 4500 KC is illustrated in !

86, Par, 3-20. The requirenents of this paragraph are complied il

87, Par. 3-21, A three point swiitch is provided in accordance -
with this peragraph in order to facilitate the adjustment and tuning of !
the transmitter. 1t is considered desirable however, that the plate i |
voltmeter on the transmitter panel indicate the actual voltage which is 11
applied to the power amplifier tube. As present connected, the "Tune— 1
Opsrate" switch does not indicate this change but permits the voltameter 1
to read full voltage at all times.

88, Par. 3-22. The test key provided with the TBK transmitter f
complies with the requirements of this paragrapn.

89, Par. 3-23. The requirements of this parsgraph are complied il
with,

90, Par, 3-24. Tests with a receiver installed adjacent to the i
transmitter showed that no interference is produced by the rotating unit ‘
nsed for circulating the air in the temperature controlled compartment. l
Mo interference could be detscted when the antenna lead was actually i
inserted into this compartment througn the holes in the perforated

shielding.

91. Par. 3-25. Table No. 24 shows taat it is possibls to vary
the power output of the transmitter between the linits of 11% and 124%
by means of a seven point switch on the front panel of the rectlifier.
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ust this switeh while the set is transmitting.

It is possible to ad]

92. Par. 3-26, Suitzable indicator lamps have been provided on the
panel of the transmitter to indicatc the functions required by this
parugrzph of the specifications.

93. Par. 3-27. Indicating instruments havs been supplied to neet
with the requirenants of this paragrapn. However, the volimeter which
indisates the bias voliszge on the panal of thae transaitter fails to
indicate correctly at all times. 4n intermittent condition axists
during which the meter will at times read as much as 90 volts below
noraal. lue to the fact that similar trouble was experienced with a
voltmebter of the same type supplied with the TAJ-5 rectifier, it is
recomnended that the manufacturer be regquired to correct this condition
and be required to provide adequate assurance that the type of meter
being supplied is suitable and dependable. These neters are of
Westinghouse manufacture, type NX, 500 volts full scale, and are provided
with an external multiplier.

9. Par. 3-28. & suitable tube 1ife meter has been provided.
Thig meter conforms in size with the standard 3.5% meters. 1t has the
edditional advantege that it is provided witk a tell-tzle pointer
similar to the second hand of a clock which indicates at all times, when
voltage is applied, whether the meter is functioning. This meter was
checked against time and was found to be very aceuratc.

95. Par. 3-29. The Transmitter consists of a single unit and complies
with the dimensional requirements of this paragraph. (See Table No. 3).

96. Par. 3-32. The transmitter is completely shielded bota
externzlly end internally. The side shields are 5/64" thick while the
front panels are 3/16" thick. The shielding is secured at frequent
intervals to prevent variable effects and the thumb screws by means of
which the shields are secured are staked into place to prevent loss. 1t
would be desirable to have the threaded portion of these screws about
1/4" longer. The shields are split up into convenient sizes to provide
ease in handling, but when it is desired to remove a bottom shield
without disturbing the shield above it it is difficult to accomplish
this since the length of the screws prevents the bottom shield from
coming out far emough to slip over the top shield. The wiring is done
in an exceptionally neat and workmanlike manner. It is well bonded and
at all points where mechanical injury is likely it is protected by felt
buffers, All bends are of sufficient radius to preclude the possibility
of fracturing the insulation or lead sheath. Wherever possible, the
lead cables are run in special ducts. There is one point in the wiring
of the rectifier unit which should be corrected. The clearness between
one of the studs on the main contactor K-104 and the clip holding the
lead eables in place in this vieinity is only 1/8". This clearance can
be increased by changing the position of the clip.

97. The lugs used for terminating the high voltage leads are of the
type provided with 2 band which is clamped around the insulation of the
lead. There is a small gap between the ends of this band and under
certain conditions of operation corona has been detected between these
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ends. inls ing was at times severe cnough to burn the

rently this phenomana exists only when the humidity is

ition should be corrected by seeing that Tht, two ends
are sceurely bonded togethe

98. The copper tubing wnhieh is used Tor radio erqWﬂﬁﬂ' ang
nizh voliage connections is covered with a protective coziling of clear
luzguer, It ie recommended thalt these leads be given & metallic coating
in order to improve the appearance of the wiring. Lezds of this naiure

L

ghich were given & dull nickel finish with a tinned finish at the point
of coatact have been proven succsssful in other equipment and present

s more pleasing eppeurance. 4it is possible that the application of
clear iucqguer over the nickel plating would be desirsble.

99. Por., 3-33. Electrical indicating instruments are provided

with suitable by-pass units to protect them rgainst siray radio freguency
pod,“ulalso Tnis by—-pass unit consists of a capacitor of 0.006 xfd

..;e'.l ( t J.OO|3 ‘.”DltSa

100. Par, 3-3/., The transformers supplied with this equipment
meat the requirements of this paragreaph.

101. Par. 3-37-1. The transmitier znd rectifier units are so
constructed that they may be mounted flush against a bulxhead.

10Z. Par, 3-37-2. The foundation pedestal of the transmitter and
rectifier units consists of two four inch steel channels, drilled in
such & manner that they may be securely bolted to the deck.

103. Par. 3-37-3. £11 cable connections to the transmitter and
rectifier can be effected at a terminal board suitably located for

ss at the bottom und near the front of the units. These ferminal
s cieasr the deck by a distance of four inches. Access to these
compartments is provided by means of a hinged door fitted wita interlocks.
This door is & decided improvement over the method used in the original
TBF equipment, where eccess to this compartment was obtained by removing
an cluminum plate secured by means of thumb nuts.

104, Par. 3-37-4. The renewal of vacuum tubes and the adjustment

of eirenits, relays, etc., is accomplished through hinged doors of

equate size, fitted with interlocks. The size of the door which gives
access to the master oscillator tube compartment has been increased
over the size of the door provided on the original TBF' equipments
enabling tubes to be changed with ease. A new method of door coastruction
hae been employed in the TBK equipment. The doors are about one inch
larger on all sides than the openings over which they fit and are hung
by mesans of piano type hinges. The corners have been rounded off on a
considerable radius thus reducing the possibility of injury from sharp
. The edges of the doors have been bevelled and this type of
uction precludes the possiblility of leaving gaps between the door
he panels of the transmitter as is often the case where the doors
flush into the openings in the panel. The door latches are large
rugged and are provided with stops which prevent the possibility
rLrnin” the laten through a coaplete revolution, The knob of the latch
5 engraved upon it an indicating arrow to aid in properly securing the
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Par. 3-37-5. The keying relsy has been mounted in an

e In the front panel of the transmitter near the top. This

ApeD is covered over with a removable aliminum casing fitted with =
window so that the zction of the relay c¢an be observed. This method of
nounting the keying relay constitutes a decided improvement over the method
nsed in the original TBF equipments.

een mede for connesting the

106, Par. 3-37-6, Provision has b
nsiaitter through the top shielding.

antenna leud at the top of the trar

107. Par. 3-38 and 3-39. The access doors provided are suitable;
see paragraph 104 above. No cliding doors in the side shielding are
employed in the consiruction of this trensmitter.

108, Par. 3-40. As stated in paragraph 104 above, all access
doors are of adequate size to permit replacement of tubes without undue
difficulty.

109. Par. 3-41. Rugged, insuleted hand rails have been provided
on the transmitter for the convenisnce of operating personnel when making
wdjustments during heavy weather.

110. Par. 3-42. Suitable time delay relays have been provided in
the equipment to comply with the reguirements of this paragraph of the
specifications.

111. Par. 3-43. An adequate blocking condenser has been provided
to eliminate the possibility of high potential D.C. reaching the antenna
in case of failure of the antenna tuning units.

112. Pars. 5-1 to 5-7 inclusive. The equipment has been so construect-
ed that it complies with these requirements of the specifications,

113, Par. 5-8. The keylng relay operated satisfactorily at speeds
up to 100 words per minute and the coil circuit of the relay draws about
180 M.A,

114. Par. 5-9. &An-indicator lamp has been provided on the transmitter
panel and provision has been made for the connection of an external
monitor light.

115. Par. 5-10. The local start-stop control of this transmitter
complies with the requirements of this paragraph. An emergency stop
switch, prominently marked, has been provided on the transmitter panel.
This switch, however, contains a defeet which should be remedied, 1t is
possible to depress the stop button of this switch very slightly and
cause the equipment to be shut down, yet the stop button appears to be
in the normal position for operation. Thus the equipment could be placed
in 2 non-operative condition and the operator mizht not be aware through
what agency the set had been shut down and considerable delay might be
caused before the reason for the shut down was discovered. This switch
chould be so comstructed that it will not remain in any intermediate
position. It should be necessary for an operator to depress the stop button
entirely in order to cause the set to shut down. This critielsm applies
also to the emergency switch located on the panel of the rectifier unit.
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& combinaetion of circumstbances 1s possible, however, which will cause
tje remote indicator lamp to give false indication. With the "local-
iote" switeh in "local" position and with the remote key locked, the
remote indieabtor lamp will light when the local key on the transmitter
panel is elosed, Thus, under these circumstances the remote operator
mould be led to believe that he had control of the transaitter when
such is actually not the case.

116, Par. 5-11., The current required in the trensmitter start-
stop rexote control circuits is 480 M.A. at spproximately 107 volts.

117. In connection with the switches provided on the panel of the
transmitter and rectifier units for the cperation of the start-stop and
1ocal-remote conbrol circuits it is noted that two types of handles are
provided. ‘hese switches are of the toggle type with the handles
protruding through the panel. BSome of these handles are a hard composi-
tion, apparently bakelite, while some handles are constructed from
fiexible rubber. It is believed that the hard handles are to be
preferred since no experience is at hand to indlicate whether the soft
rupber handles would be satisfactory under ship board conditions of
operation.

118. Par. 5-24. The equipment as supplied conplies with the
requirements of this paragraph, however, it is desired to peint out that
certain A.C. contactors in the Rectifier unit are intermittently noisy.
It is believed that this noise is caused by improper machining or
fitbting of moving parts in the assembly of the contactors. The
manufacturer should be required to give assurance that all contactors
Will be properly assembled to prevent noisy contactors from being
incorporated into the equipment.

119, Par. 5-25. The emergency shut down feature is so designed
that after an emergency shut down the equipment cannot be started from
any other point than the one from which it was shut down.

120, Par. 6-3. The equipment operates satisfactorily when the supply
line voltage is varied between the limits of minus 5% and plus 5% of
normal .

121. Par. 6-4. The power equipment operates satisfactorily under
full key locked transmitter load. It is also possible to operate both
the Model TBK and TAJ-5 equipments from one rectifier simultaneously,
key locked, without any signs of injury or overheating.

122, Par. 6-5. The total power required for the operation of the
TBK equipment at full power output is 3100 watts. Specifications require
that the power not exceed 3700 watts. See table No. 25.

123, Par. 6-38. The equipment is so designed that if proper motor
gererator equipment were substituted for the rectifier power unit
operation could be secured. Some modification of the contrel system
vwould be necessary.

124. Par., 640, A1 rectifier tubes used in the equipment are of
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he hot cathode nero LY Vaporl Ji't'.. with the excep tion of the bubes used

t
in the control rectifier. These tubes are of the Wesilinghouse "Rectigon"
type, approval for their use having been granted in refersnce (d).

i%5. Par. 6-41, The rectifier unif complies with the dimensional
recuvirements of this poregraph. vee Tebie Ne. 2.

126, Pars. €42, 643 and 644, The rectifier eguipment complies
with the requiremcnts of these parsgraphs.

127. Pars. 6-45. The efficiency of conversiocn from the supply
lines to direct current output, Jncluging filament energy, is 84% for the
nein plate rectifier. See Teble No. 26. Specifications require thet the
sfficiency shall te not less than 80%.

128. Par. 6-46. The voltage regulation of the rectifier complies
withk the requiremente of the specifications as is illustrated by Tebllie
ba. 27. Teble Mo, 28 illustrates the voltege regulation when both the
TRBE end TAJ-5 transmitters are cperating at full load from the TBK
rectifier., Under these conditions the regulation is such thet it sitill
complies with the requirements of the specifications for & single
trensmitter load.

129, Par. 5-47. This peragraph of the specifieatione requires
that theo voltage ripple of the main plate rectifier ghell not exceed
7.5%. The voltage ripple of the auxiliary plate rectifier shall not
exceed 0.5% and the voltage ripple of the bias rectifier shall not exceed
one perceat. MNo voltage ripple requirement is specified for the control
rectifier., Table No. 30, and plates 2, 3 and 4 show the results of tests
conducted to determine the percent of ripple voltage present in the
various rectifier outputs. It will be noted that the specifications are
complied with in all respects.

130. Par. 6-48. Suitable time delay relays have been Incorporated
into the Rectifier which permit the filamente of the rectifier tubes to
attain proper operstiing temperature prior to application of plate power.

131. Par. 6-49. Mn undervoltage relay hes been provided to open the
plete contactor and ring an elarm if the filament voltege of the
rectifier tubes becomes too low for safe tube operztion. However, this
reley does not function in & satisfactory manner. The line voltage was
raalccd to the point where the Lndervoltace relay opercted, with the

following resulte:

Line Voltore Filsment Voltage
MOV 5,0 V
10 V bl X

fhen the line voltage wes 410 volts the under voltsge relsy opersted.
However, this point of drop out is not definite and &ppcars to change
from time to time. Attempts to regulate the adjustment cf this relay
were rot successful, although it should be stated that these adjue+ments
mey not have been rade in an approved menner since no instruetions were

v

nvaileble. It has slso been noted that the drop out will rometimes
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voltege are normal, l.e., 440

oltes and 5 voltis renufecturer should be required to
give assurance thai this type of relay can be adjusted satisfactorily
to obtain proper cpereztion at all times. The relay appeers to te an
excellently consiructed piece of equiprent and it may be that the
troubie herein outlined was caused by the lack of proper instructions
¢ to how to nmeke the necessary sdjusiments,

132, Par. 6-50. Satisfactory provision has been made for con*rol
of the rectiller oulpul veltage from 50% to 110% of normal voltage in
cix equal steps. This is accomplished through the medium of & ruggedly
constructed seven point switch fitted with interlocks. Tzbie No. 29
lists the data collected while conducting this test.

133. Par. 6-52. A1l tubes in the rectifier are readily accessible
through & doer in the front panel.

134, Par. 6-53. This paragraph states that "Suitable indicating
instruments shall be provided on the rectifier umit in addition to those
required on the transmitter as per Section Ill to indicste plate voltage
from each source, mein rectifier oubtput current, rectifier filament
voltage end biezs rectifier output voltage". The following meters have
been supplied:

Output Current
Plate Voltege
Bias Voltage
Filement Voltege

In eddition a ruggedly constructed ené well insulated voltmeter switch

has been provided through the mediunm of which it is possible to resad '
the output voltage of the Main plate rectifier, the mid-tap of the main '
plute rectifier and the auxiliary rectifier. This provision does not
definitely comply with the requirements of the specifications guoted

above, but the arrangement is very satisfuctory and is believed to fullfil !
the spirit of the specifications. The use of the tap switch eliminates |
the necessgity of carrying two additionel spare meters e&nd pernits the

neter arrengement on the rectifier to be made in & pleasing and symmetrical
nenner.

135, The meter which 1s used to indicate rectifier filament voltage
does so in an indirect manner. The meter is comnected across the primary of |
the filament transformer and is cslibrated in terms of secondery voltage, .
thus z 300 volt full scele meter is marked 7.5 volts at full scale, It |
is recommended that & regular 7.5 volt meter be supplied commected !
directly to the filaments of the rectifier tubes and thest & red mark be
Plzced at the 5 volt point on the secale. 1t is true that this will i
subject the meter to full plate potentiszl, but this is not deemed |
prohibitive since other meters in the same equipment are subjected to the
szme potentiel, i.e., the plate zmmeter in the power amplifier circuit,
énd the governing specifications require the meter cases to withsteand
potentiel differences of 5000 volts. It is =2lso believed that the
“ilament voltage can be adjusted more accurately with the 7.5 volt
instrument since a test showed thai vhen the voltmeter in the rectifier
was reading 5.0 volts the zctual voltage on the filament was 5.35 voltis
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136. Par. ©-54. A control rectifier utilizing two Westirghouse
lype S289416D "Rectigon" tubes has bteen supplied to furnishk & D.C.
source for control eircuit purposes. Under normel cperaiing conditions
+on the Model TBE trensmitter is operating from its own rectifier the
output required from this rectifier is 480 ¥.A. The no load voltege of
tbi: rectifier is 112 velts, while full load voltage is 107 veits. This
1tage ie somewhat less than that reguired by the governing

"‘a

src ifications and it is recommended thai steps be taken to incrsase
*he potentiel from this source to preduce 115 volte at full load. When

erevgency operation is employed, using the TBEK rectifier for supplying
power to the TBE end TAJ-5 transmitiers simultaneously, the load
reguirements of the control rectifier are increased, as follows:

TBK Uransmitter, alone, key up - 260 MA
TPK Transmitter, alone, Key closed - 450 HA
TiJ-5 Transmitter, zlone, key up - 260 HA
Thd-5 Transmitter, alone, key closed - 390 HA
TBK & TAJ-5 together, key up - L80 MA
TBK & TAJ-5 together, key closed - 810 KA

The lighted filzments of the Rectigon tubee are quite brillisnt and produce

consideratle illumination. This point is mentioned since illumination
of this megnitude may be undesirable under "darken ship" conditions.

137, Par. 6-56. Power is removed from the rectifier eguipment by
means of & "De-Ion" switch, (See comments under paragraph 36 above).
in emergency push button switch has been provided for removing pover from
the rectifier.

138. Par. 6-58. Protective relays have been irncorporated in the
rectifier unit in accordance with this pasragraph. While these releys
are suitable from the overload standpoint difficulty was experienced with
the A£.C. overload relay K-108. During one of the tesis at the Buresu of
Stenderds it was found that the conteets of this relay had moved out of
line bresking the circuit, causing the entire main plete rectifier to
become inoperative. The fastenings of these contacts should be improved
to prevent misaiignment of the contacts.

139. Par. 6-59. A suitable "Filament Stand-By" switch has been
provided by mezns of which the rectifier filaments may be energized
continuougly if the operator so desires. This switch ie located on the
panel of the rectifier unit. This location is satisfactory as long as
the rectifier equipment is instelled ir the ssme compartiment with the
trensmitter. If it were ever necessary to install the transmitter and
rectifier in separate compartments, it would be more desirable to have the
"Filament Stand-By" switch located on the panel of the transmitter umit.

140, Par. 6-60. The rectifier wmit is so designed that it may bve
ngtalled adjecent to the transmitter unit or s a separale wnit, as
required for eny particular installation.
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141. Pars. ©6-01 to 665 inel. The construction of the reetifier is
suck that it complies with the requirements of these parsgraphs of the
Spgﬂifleations“

142. Section VII. Since no spare parts were supplied with the
preliminary nodel this section of the specifl ions cannet be checked
s% this time.

143. Section VI, TVestinghouse blectric and Menufacturing Company
pescriptive Specifications B-77C comply with the requirements of this
goetion of the governing specifications. .

144. Section IX. The instruction bock furnished with the
prelininory lodel TBK ecuipment wae, for the most part, sdequate for
placing the equipmeni into operation. OSome difficulty was experienced in
cbtaining the proper comnections to the Junction Box. These discrepancies,
however, were corrected by & representative of the menufacturer. It is
desired to point out that the form of interconnection disgrar furnished
with the preliminzry model is noit considered suitable for the final
forms of the instruction books. In its present form this disgram showus
the vericus connections of the vnits entering a single cable, the
nunerous inlets and outlets being designated by numersis. This method
is _1&el to lead to confusion and it is recommended that the final form
of interconnecticn diegrams actually show ail inbterconnecting leads which
are necessary between the various units of the equipment. i

145, Section X. The meterial covered by this section of the |
spec¢f1cat10n% has been discussed in detail under the generzl body of the i
specifications |

146. Par. 11-2. The equipment has been designed and constructed for
two conditicns of operation, namely, emergency and normel.

147. Par. 11-3 & 11-4. The equipment has been so constructed that
it meets the requirements of these paragraphs of the specifications.

148, Par. 11-5. The power reguired from the line when operating two
transmitters simultaneously from one rectifier unit is less than 7.00 l
KE.¥W, This figure could not be ascertaired definitely since no suitabtle |
watimeters were avsilable. However, the TBK transmitter draws 3100 watts
&t full power and TAJ-5 draws 266C, hence when both transmitters are
operating the power required is in the neighborhood of 5.5 K.W. |

149, . 11-6. In order to facilitate the change from normed to
emergency Opera tion or vice versu, an enclosed junction box designed for |
bulkhezd mounting has been supplied. Although the junction box supplied i
fccomplishes the purpose for which it is designed, it is not congidered !
entirely satisfactory. Reference to Table No. 3 reveals the fact that I
the size of the junction box is considerably smaller than the size
pernitted by specifications. This reduction in size has resulted in a
junction box so restricted in varicus weys that it is exceedingly
difficult to accomplish the proper ecable connections and the possibility
of making erroneous comnections is greatly incressed. Should shipboard
conditicons require the use of cables larger in dismeter than those used
during the tests it is doubtful whether the necessary connections could
be sceomplished.
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150 The meykivgs withir the junetion box refer to "Transmitter AV

nd Wrensmitter B" and "hectifiiers Y & Z". Since thls plece of equlipnment
1= to be acltuaily used with the Model TEK and TAJ-5 transmitters it is

lieved that it would be more satisfactory to refer to these equipments

v~ their regular type numbers.
3 ST

153. Termincls lo, 22 and 23 in the junction box arc scross the
oviput of the control rectifier. This rectifier iz not equipped with &
Lleoder resistance and bhence the capacitors in the conirol rectifier
filter retein their charge. When changing lirks in the junction box
zn ohjectionable arc occurs when these twe links are short circuited.
pithourk the potenticls involved here are not high (115 volts) it is
recommended that steps be taken to prevent this are from oceurring.

152, The door of the junction box iz secured by mezns of a singie
Lasp end steple. This method of securing is not considered satisfactory
G &t least two letches of an approved design should be substituted.
oor of the junection box is flexible enough to irterfere with the
ive operation of the interlock switches. Some mears should be
proviGed for stiffening the door so that the interlocks will have no
tendency to operate under the influence of shock or vibraticn.

e
L

G The dimensiocns of the juncticn box should be increased and
tis inais and connecling straps so arranged that no difficulty will
be experienced in making the proper connections.

154 In the present arrangement of the jumection box two
connection linke must be removed when resorting to emergency cperation.,
vome sulteble mesns ghould be proviced for safeguarding these links
from zccidental loss when they are not actually employed ir the circuit.
If edditionsl spsce were availeble these links would have te be removed
entirely but could be secured to blenk terminai posts.

55. Par. 11-7. The design of the eguipment and the cirecuit
arrengenent such that the equipment mzy be conveniently operated

1 is
without resorting to the use of the Jimetion box when the combired operation
of two transmitters is not required.

156. Pars. 11-8€ to 11-16 incl. The equipment has been so con-
etructed that it complies with the requircments of these parsgrephs of
the specificetions.

157. Per. 11-17. The overall dimensicne and weighi of the junction
bex comply with the requirements of this parasgreph. See Table No. 3.

158, Par. 11-18. The equipment as supplied operates in complisnce
with the requirements of this parsgraph of the specifications.

o g

59. Section XIl., The requirements of this secticn of the
ications were discussed sirultancously with the requivemenis

&d under Section I1I. The equipment ze& supplied complies with the
requirements herein outlined.

160. In conformity with the authority conteined in paragraph 10-8
of the governing cspecificstions, certain additional tests were conducted.
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Each individual line of the 440 volt supply was grounded one after the
other to determine whether such grounds influenecd the emitted signal

of the transmitter. No effects, whatever, could be noted when such
direct grounds were applied to the power supply lines. Kodel RAA-1 and
RAB-1 recelvers were set up adjacent to the Model TBK equipment in an
effort to determine whether the operation of the 4.C. contactors or the
cetion of the rectifier tubes crested interference in the receivers. A
slight ircreace in the noise level of tke receiver was noted in the
region of 10 KC when the rectifier was in operation but in order to
produce this interfcrence it wes necesssry to bring the recciving
snbenna lead very close to the rectifier and increase the gain of the
recelver to the point where it would be objectionably high for ordinary
reception, 1n general, it may be stated that the only interference
which 1s created are sharp clicks in the receivers which are noted when
the vericus switches in the transmitting equipment are operated. These
"clicks" are caused by the arcs created when the switches and contactors
actually make and break a circuit.

161. In comnection with the operation of rectifier equipment
cmploying 38172 tubes it is necessery to burn the filaments of such
tubes after the Initial instsllation for ten or fifteen minutes before
applying the plate voltage. This conditioning process is necessary in
order to prevent short circuits which might occur if the plate voltage was
epplied before the free mercury within the tube had been dispersed from
the tube elements end tube walls. 1t is believed, thercfore, that a
spare socket should be provided within the rectifier unit where a spare
tube, properly conditioned could be maintasined in an upright position
reedy for immediate use. Thus the ten or fifteen minutes delay incident
to conditioning the tube would be avoided when a tube replzcement had to
te effected during service operation.

162, Reference (g) forwerded Westinghouse Electric & Mfg. Company
letter of September 10, 193/ wherein the manufacturer requested authority
to meke certuin changes in the Model TBK equipment. The Naval Research
Leboratory concurs in the recommendation of the Inspector of Naval
Neterial, Hartford, Conn., that this list of changes be approved, with
one exception. Approvel of the change wherein the manufacturer requests
permission to change the perforzted shields snd the method of sccuring
szme, should be withheld until such time as the manufacturer submits a
szmple shield wherein the new type of construction is employed. After
&n examination of this sample has been made to determine whether the
workmenship and appesrance of the new method of construction will or will
not detract from the appeerence of the transmitting equipment, & decision
can be made as to whether or not approval of this change should be
granted. The Navel Resecrch Laboratory believes that the other changes
recommended by the manufacturer will result in improvements to the
liodel TBK equipment.

163. A sumrary of the defects noted and such items &s do not
comply with the requirements of reference (b), together with suggested
chenges which it is believed will improve the performsnce of the Model
THK equipment, are listed below:

(a) Par. 2-7 of Spees. BSteel is used in the construction
of door latches and meter studs,

SO
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(e}

(@)

(e)

(£)

(3)

(k)

(1)

(m)

(n)

(o)

(p)

(q)

Par. 2-10 of Specs. The coverload feature of the
"De~len" ecircuil breaker shovld be corrected, cotter
pins should be smployed in securing overload relay
parts; construction of overlcad relay reset should
be improved.

Par. 2-12 of Specs. improved insulation should be
provided for door interleck switches.

Per. 2-21 of Specs. ieans should be provided for
locking adjustment of turnbuckles used in suspensicn
of H.0. compartment.

Par. 2-23 of Specs. Name plates should be provided
to identify K.0. compartment thermometer and key relzy.

Par., 2-2/ of Specs. An insulated handle should be
provided on rectifier tzp switch; taper pins used
for securing knobs should be countersumk,

Par. 2-26 of Specs. MName plate designation reads
"Bu., Regn. 817-34 Eng."; should read "Bu. Regn. 817-34 NIRA".

Par. 2-27 of Specs. All parts are not marked with
Havy Type number.

Par. 2-3C of Specs. Controls "D" and "J" are not
provided with stops and control "D" shows excessive
backlasgh,

Per, 2-35 of Specs. Merker tags should be secured near
items to be marked rather than on these items.

Par. 2-38 of Specs. MName plates should be provided to
indicate location of concealed lifting eyes; lifting
eyes should be larger.

Par. 3-1 of Specs. The heater control relay should be
provided with more suitable insulation.

Par. 3-1 of Specs. The hunting of the frequency due to
the M.0. heat cycle should be reduced.

Per. 3-32 of Specs. Definite indication of proper
filament voltage should be supplied.

Par. 3-8 of Specs. HMeans should be taken to prevent
thermometer column separation. i

Par. 3-17 of Specs. BHeans should be provided to make
the adjustment of the "Doubler Grid Tuming!" contirol less
critical; back lash should be reduced in MO control.

Per, 3-18 of Spees. Means should be provided to prevent
loss of knob on locking device of control YB"; lock on
doubler grid tuning affects frequeney unduly.

ot



—
m
S’

(u)

(v}

(w)

(x)

(y)

(z)

(2a)

(bb)

(ce)

(ad)

(gg)

Par, 3-21 of bpees. Plate veltmeter should indi
actual voltage on P.A. tube when "Tune-Operate"
switch is operated

Per, 3-27 of Specs. 0Urid Biss volimeter is defective.
Par. 3-32 of Ypecs., Threaded portion of thumb screw
holding shieldirg should be lengthened in order to
provide greaber case in romcving shlelding; cable
clamp in vicinity of contzetor K-104 should be

moved te increase voltage clearance.

Par, 3-32 of Spece. Bands on high voltage lugs should
be bonded together &t ends.

Per, 3-32 of Specs. Copper tubing leads to be nickel
plated and tinned st point of contact.

Par. 5-10 of Specs. Remote indicator lamp gives false
indication under certain conditions of operation.
Emergency stop switch should be modified to give more
positive operation.

Par, 5-11 of Specs. All snap switches should be
provided with hard composition handles.

Per, 5-24 of Specs., HNoise should be reduced in
certein A.C. contactors.

Per, 6-49 of Specs. Operation of undervoltage relay
should be improved.

Par. 6-53 of Specs. 7.5 voltmeter with red mark at 5
volt reading should be provided for reading rectifier
filement voltage.

Par. 6-54 of Specs. Voltage of control rectifier
should be increased.

Section IX of Specs. Interconnection diagram should be
improved.

Par. 11-6 of Specs. A more satisfactory junction box
should be provided.

Provision should be made for conditioned stend-by tube
in rectifier unit.

. Reference pege 4 of contract NOs-36091. The temperzture

of the rectifier tube compartment exceeds the limitaticns
£ 15 to 50 degrees Centigrade.

Per, 6-58 of Opecs. The method of fastening contzcts

of the A.C. overload relay permits the contacts to become

misgligned; improved fastenings should be provided.
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164, The sppearance of the equipment is excellent and high grede
neteriale have been used in its construction. The entire assembly
impresses the observer and investigator as belhg the product and
pain istaking thought and experimentation.

165, The original design employed in the construction of the
master oscilletor temperature controlled compartment has resulted in the
production of a self-oscillating circuit of extreme frequency stability.
The tests indicate that the TBK equipment is supericr in many respects
to equipment constructed under prior contracts and similar specifications.

166. The TBK equipment draws less power amplifier grid current than
the original TBF equipments manufactured by the same contractor, with a
consequent reduction in the danger of injuring the life expectation of
the 38161 tube.

167, The data supplied by the contractor in the form of type test
results agrses very closely with the results obtained during the tests
conducted at the Naval Research Laboratory, indicating that the
equipment is consistent in ils operation and performance.

159, No operational failures oceurred during the tessts conducted
at the Naval Research Laboratory and no breakdown of any part was noted,
with the exception of the failure of the 500 volt grid bias voltmeter.

169, Certain corrections, modifications and changes in the existing
equipment are indiceted to provide for greater safety factors under ship
bozrd conditions of operation, greater ease in handling the equipment and
to correct minor mechanical defects. The mejor defects which requirs
consideration and correction are:

The tendency of the emitted frequency to "hunt"
during the heat cycle of the M.0. compartment.

The critical adjustment of the "Doubler Grid
Tuning" control.

The smell size and constricted conditiecn of the
Junection box.
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Table 1
Model TBK Transmitter (Preliminary Model)

Check of Current in Rectifier Supply Lines

Anmperes
TBK Rectifier Line 1l Line 2 Line 3
TBK, Low power, key open 1.0 3.9 1.0
TBX, Low power, key closed 2,0 4.0 1.0
TBK, High power, key open 2.0 4.2 1.8
TBK, High power, key closed 5:6 5af 2T
TAJ-5 Rectifier
TAJ-5, key open 0 3.3 1.0
TAJ-5, key closed 4.0 L6 2.7
TBK and TAJ-5 Rectifiers
TBK and TAJ-5, keys open _ 6.6 7-1 1.8
TBK and TAJ-5, keys closed 10.0 10.3 5.5
TBK Rectifier
TBK and TAJ-5, keys open 4.0 5.1 1:5
TBK and TAJ-5, keys closed 8.0 8.1 L7
Table 2
Model TBK Transmitter (Preliminary Model)
Anterma Short Circuited and Open Circuited
Test as per paragraph 2-16 of Specifications RE 13A 442D
Frequency Antenna Plate Volts P.A. Ip Antenna I
2000 kecs normal 3000 350 4.3
2000 ™ shorted 3000 310
2000 " open 3000 140
4500 kes normal . 3000 350 4.8
4500 " shorted 3000 500
4500 n open 3000 305
18100 * normal 3000 350 R.2
18100 " shorted 3000 200

18100 ™ open ¥ 3000 140

— ]
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Data per paragraphs 3-29, 6-41, and 11-17 of Specifications RE 13A 442D

Trepsnitter

Height
Width
Depth

Weight

Weight
Junction Box
Height
Width
Depth

Telght

Specification

Regquirements

72m
3an
24"

See note

72
24"

See note

AS.!!
24m
12"

150 1bs

Actual

Dimensions
of Frene

T1-3/4"
31
20-7/8%

Ti-3/4"
231
20"

33-1/16"
16"
11-3/8"

fetual
Overall

Limensions

71-7/8%
32"
24-3/8"

695 lbs.

71-7/8"
240
23-1/2»

975 1bs.

37 i
17-1/4"
12-9/16"

84 1bs.

Notes Opecifications require that the transmitter and rectifier
equipment shall not exceed 1750 pounds.




Test per paragraph 3-3 of Specifications RE 13A L4RD.

Table'é
Yodel TBK Transmitter (Preliminary Model)
Determination of Power Output

Output measurements obtained by using & photronic cell to deternine
power dissipated in a 115 volt, 500 watt "C" lamp,

Frequency H.O.
__kes  Isg
2000 11
25G0 10.5
3000 10.
3500 11
4000 11
4500 10.5
6000 )
7500 11
9050 10.5
12000 5
156000 1.5
18100 11

Above measurements obtained with 38141 tube no. 26498
The following measurements obtained with 38161 tube no. 26515

64
62
64
64

9050
12000
16000
18100

2000
2500
3000
3500
4000
4500
6000
7500
9050

Specifications reguire 500 watts out
475 watts at 4105 kes; 4
between 4525 and 18100 kos.

11
1k
11
11

11
1
11
11
11
11
11
11
11

E'.; 2 0 ]
Ip

59
66

64,

60
61
66
69
69
64,
64,
66
64,

ibl‘i:
ig Ip ig Iip

24 66
R 54
30 50
19.5 50
20 60
14 55
20 50
19 50
18 55
16 83
21 108
11 100

18 53
14 73
19 103
19 110

Low Power Operation

30 130
26 130
30 130
31 130
25 130
25 130
23 130
2, 130
22 115

operation between 2000 kes and 6000 kes;

50 watts up to 9050 kes.

Idfln

4l

38
39

34

PQAQ PDAH
66 350
53 350
L, 350
38 350
65 350
59 350
45 350
45 350
46 350
40 350
4, 350
25 350

350

350 4.1
350 3.0
350 1.5

N
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°o0000000
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2980
2980
2990
3000
3000
3000
2990
2990
3000
2990
3090
3090

3080
3060
3040
3060

1575
1560
1570
1550
1570
1575
1575
1570
1575

to 300 watts _
t is required on low power
65 watts up to 7500 kes and

int. Plate Watts
velts Output

587
579
560
559
620
600
577
561
555
488
404
355

548
500
395
364

101
97
96
96
96
93
92
92
88

put between 2000 kcs and 3035 kes;
50 wetts at 4525 kes and 400
75 watts outpu




Table 5
Hodel TBK Transzitter (Praliminary hlodel)

Determinution of Power Output
(High Power Operation)

Test per paragraph 3-3 of Specifications RE 134 442D
Qutput measurenents obtalned when using dunmy antennas.

2000 kes 2500 kes 3000 kos 3500 kos

Ant, cap. 500 1000 Inf, Inf.
int. res. 6.0 10.0 29.0 20.0
1.0, 1Isg 11 10.5 11 3k
M.0. Ip 61 63 66 67
Doub, lp 49 45 48 50
I.L. Ig 25 2%, 3 33
1.4, Ip 68 56 50 50
P.A. Ig 67 52 43 38
P.A. Ip 350 350 350 350
Ant.cur.int. 9.8 Tk L 5.1
Ep 3050 3030 3030 3040
Ant, cur.ext. S 7.8 &b 5.3
Watts output 564, 608 561 562
flatts req'd 500 500 500 475

(Low Power Operation)

Ant. cap. 500 1000 Inf, Inf,
Ant., res. 6.0 10.0 29.0 20.0
il.0. Isg 11 11 11 il
M.0. Ip 61 62 66 68
Doub, Ip 56 53 54 48
L.A.dg 31 28 30 2
I.A. Ip 130 130 130 130
Ant. cur. int. 3.8 2.5 1.5 1.5
Ep 1500 1570 1530 157
int.cur.ext. 3.65 2.9 1.85 2.25
Wiatts output 80 84 99.3 101
Yatts reg'd 75 75 75 75

liote: Dues to the fact that the antenna ammetsr within the
transmitter covers a ramge of O to 15 amperes, it
was difficult to read values below 4 amperes; therefore,
the values of internal antenna current during low power
operation camnot be considered as correck.




Tablas &
lodel TBK Transmitter {Preliﬂinary Hodal)

Transmiszsion tests to detsrmine reactlon between ilodel TAJ-5 and ilodel
TBX transaitters while operasting independently on their respective power
supplies or simultaneously from 2 cosmion power supply.

Test s per paragraph 3-5 of Specifications RE 134 442D.

Test Ho., 1. TBK on 3000 kecs; TAJ-5 on 400 kes; operated at full power
with both transmitters on TAJ-5 rectifier. Key locked on TAJ-5 trans-
mitter while TBK trensmitter was keyed.

The enitted note of both traunsmitters was of excellent quality
end no resction between the two transmitters could be detected.

Test No. 2. TBK on 3000 kecs; TAJ-5 on 400 kes; both transmitters
operating simultaneously from TAJ-5 rectifier. Key locked on TBK
while TAJ-5 was keyed.

The emitted note of both transnitters was of excellent
quality and no reaction could be detected.

Test No. 3. TBK on 3000 kecs; TAJ-5 on 400 kes; both transmitters
operating simultaneously from TAJ-5 rectifier. Both transmitters
being keyed simultsneously.

Quality of note good, no reaction between transmitters.

Test No, 4. TBK on 3000 kesy TAJ-5 on 400 kcs;3 both transmitters
operating simultaneously from TBK rectifier. TAJ-5 operated key
locked while TBK was being keyed.

Good note on both transmissions; no reaction could be noted.

Test No. 5. TBK on 3000 kes; TAJ-5 on 400 kes; both transmitters
operating simultaneously from TBK rectifier. TBK key locked while
TAJ-5 was keyed.

Good note on both transmissions; no reaction could be noted.

Test No. 6. TBK on 3000 kes; TAJ-5 on 400 kes; both transmitters
operating simultaneously from TBK rectifier. Both transmitters
being keyed simultaneously.

Good note on both transmitters; no resction.
Test No, 7. TBK on 4500 kcs; TAJ-5 on 400 kes; both transmitters
operating from TBK rectifier. Key locked on TAJ-5; TBK being keyed.
TAJ-5 operating on CW and also MCH.

Good note on all transmissions; no recction noted.



Table 6 (continued)

Test No. 8. TBK on 4500 kes; TAJ-5 on 400 kes; both transmitters
operating simultaneously from TBK rectifier. TBK operating key
locked; TAJ-5 keyed.

Good note; no reaction.

Test No. 9. TEK on 4500 kes; TAJ-5 on 400 kes; both transmitters
operating simulteneously from 4BK rectifier. Both transmitters
being keyed simultaneously.

Good notes; no rezction.

Test No. 10. TBK on 2000 kcs; TAJ-5 on 600 kes; both transmitters
operating simultaneously from TBK rectifier. TAJ-5 key locked; TBK
being keyed.

Good note on both transmitters; no reaction noticezble.

Tesy Mo, 31. TBK on 2000 kes; TAJ-5 on 600 kes; both transmitters
operating simulteneocusly from TBK rectifier. Key locked on TEK;
TiJ-5 being keyed.

‘Quality of both notes good; no interaction between transmitters.

Test No. 12. TEK on 2000 kcs; TAJ-5 on 600 kcs; both trensmitters
operating simulteneously from TEK rectifier. Both transmitters being
keyed simulteneously.

Quality of beth notes good; no intersction.

Tect No. 13. TBEK on 2000 kce; TAJ-5 on 600 kcs, TBK trensmitter on
TBK rectifier; TAJ-5 trensmitter on TAJ-5 rectifier. TAJ-5 key locked
wkile TBK was keyed.

Good note on both transmitters; no reaction.

Test No. 14. TBK on 20C0 kes; TAJ-5 on 600 kes. TBK transmitter on
TBK rectifier; TAJ-5 transmitter on TAJ-5 rectifier. Key locked on
TEK while TAJ-5 was being keyed.

Good note on both trensmitters, no intersction.

All cbservetions nade on siodel PAA and RAB receivers at distance of
about 500 feet. Both treznsmitters were opersting in‘o regular antennas.
During the entire series of tests it was impossible to detect eny in-
fluence from the low frequency transmitter in the high frequency receiver
and vice versa, no recction from the high frequency transmissions could
be noted in the low frequency receiver. Under the conditions of test key
clicks were negligible in the receiversz. Both transmitters followed key-
ing speeds up to about 75 words per minute.




Table 7
Model TBK Transnitter (Freliminary llodel)

Variation of Line Volisze
Voltzge inerecsed from 418 velts to 462 volts

Test «g per paragraph 2-7-1 of Specifications RE 134 L42D

Linc 1% per minute veriztion Rapid Verisation

Volte 2000 kcs 3000 kcs 4500 kes 2000 kes 3000 kes 4500 kes
£18.0 620 595 606 618 594 613
AB2 4 628 600 603

426.8 624, 598 608

i31.2 624 603 616

435.6 628 600 622

440.0 628 604 627

Lhded 626 606 635

L8.8 629 608 640

453.2 631 611 646

457.6 632 616 649

462.0 632 616 659 628 616 649
Change 12 cy 21 cy 56 cy 10 cy 22 cy 36 cy

0.0006% 0.0007% 0.0012% 0.0005% 0.0007% 0.0008%

Change permitted by specifications - 0.0025%

Table 8

lodel TBK Transmitter (Preliminary Model)
Frequency Change caused by Detuning Resonant Circuits

Test a&s per paragreaph 3-7-3 of Specifications RE 13A 442D

2000 kcs 3000 kcs 4500 kes
cycles % cycles % cycles %
Circuit Detuned change change change change change change
"Ch Dblr Grid Tum. 24 0.0012 24 0.0008 60 0.0013
D" Dblr Plate Tun 3 0.00015 10 0.00032 33 0.00073
"E" I.A. Tuning 2 0.0001 4 0.00013 10 0.00022
"F® P.A. Tuning 3 0.00015 4 0.00023 8 0.00017
"H" fnt. Coupling 2 0.0001 2 0.00006 8 0.00017
"J* Ant, Tun Cond. 2 0.00015 2 0.00006 14 0.00031
"K" Ant. Tun Ind. 2 0.0001 4 0.00013 5 0.00011

 Trensmitter operated at full power, key locked

Chenge permitted by specifications - 0.005%



Table 9
vodel TBK Transmitier (Preliminary iodel)

Frecucney Change between "Adjust®, "Tune®, end "Operate,

Tect zs per peragroph 3-7-4 of Specificetlions RE 134 440D

2000 ke 3000_kc 4500 ke
Step 1 (Adjust) 524 704 950
Step 2 (Tune) 522 706 980
Step 3 (Operzte) 522 706 930
liax, Change 2 cycles 2 cycles 40 cycles
Per Cent Change 0.0001% 0.00006%  0.00089%

Permitted by Specifications - 0.001%
Table 10

Kodel TBK Transmitter (Preliminary Model)
Key Locked Test

Test s per paragreph 3-7-5 of Specifications RE 132 442D

Test No. 1 - Oscillator filament not lighted during shut down.

2000 ke 3000 ke 4500 ke
End of 10 nmin. key lock: 504 610 710
End of 10 sec. dashs: 530 645 757
Change in cycles: 26 25 47
Per Cent Chaenge: 0.0C13 0.0011 0.001Z

Permitted by specificetions - C.01%

Test Fo. 2 - Oscillator filament lighted during shut down.

2000 kc 3000 ke 4500 ke
End of 10 min. key lock: 504 o61L 708
End of 10 sec. dashs 508 604 690
Change in cycles: 4 10 18
Per Cent Change: 0.0002 0.00033 0.0004%

Pernitted by specifications - 0.005%




Tablie 11
Wodel TBE Transmitter (Preliminary Model)
40 w.p.m. Keying Test

Test &5 per paragraph 3-7-6 of Specifications RE 13A 442D

2000 ke 3000 ke 4500 ke
End of 30 min. keying 500 510 500
End of 10 sec. dash 506 511 478
Change in cycles 6 4 22
Per Cent Change 0.0003 0.00003 0.00049

Permitted by specifications - 0.0025%



Teble 12

u.
todel TBK Trancenmitter (Prelimina;ry liodel)
Change of Tubes in Haster Oscillator Cirecult
Test =8 per paragreph 3-7-7-z of Specificutions RE 134 422D
Tube Cycles Levietion
Serial No, Frequency from niean
40939 2001.000 -2 |
30636 2000.850 -152 i
30715 2000.990 -12 [
30660 2000.900 -102 |
40233 2001.,025 +23 |
40162 2001.255 +253
40363 2000, 986 -16 .
40637 2000.940 ~62 K
40375 2001.040 +38 I
30591 2001.040 +38 I
llean frequency of 10 tubes - 2001.002 kecs i
Aversge veriation from mean - 69.8 cycles or 0.0034% H
Mex. plus varicztion from mean - 253 cycles i
Max. minus verietion from mean - 152 cycles I
|
Haximum veristion (zversge) allowed by specifications - i
0.01% or 200 cycles. b
il |
Test &s per paragraeph 3-7-7-b of Specifications RE 13A 242D 1
Change of Tubes in Buffer Amplifier Circuit ,
40921 2002.710 0 i
40375 700 -10 1
40637 704, -6 |
40363 710 0 .
30591 706 -4
40162 710 0
40233 714 T4
30660 714 +4
30636 716 +6
30715 . 736 +6
Yeen frequency of 10 tubes - 2000.710 kes
Averzge variztion from mean - 4 cycles or 0.0002%

Max. plus varietion from mean - 6 cycles ik}
lex, minus variztion from mean - 10 cycles 1

Haximum variation (average) allowed by specifications -
0.001% or 20 cycles.




Teble 12 \
liodel TBK Transmitter (Preliminary Hodel)
Change of Tubes in kaster Oscillztor Cirecuit

Test &s per paragreph 3-7-7-a of Specificsiions RE 13A 442D

Tube Cycles Deviation

Pericl No. Frequency from mean
40939 £500.730 396 H
£0375 4500.310 -24 i
40637 4499.889 =445 I
30363 4500,1.24 -210 |
30591 4500.782 448
30660 4499.949 -385 Hl
40162 4500.993 659 il
40233 4499.949 -385
30636 4499.626 -708 :
30715 4500.993 659 -

Average varietion from mesn - 431 cycles or 0.0096%
liex. plus veriation from mean - 659 cycles

Mean frequency of tem tubes — 4500.334 ‘
lex. minus veristion from mean - 708 cycles ry

Meximum variztion (average) allowed by specificatiocns - i
0.01% or .50 cycles

Test s per parsgraph 3-7-7-b of Specifications RE 13A 442D

Chenge of Tubes in Buffer Amplifier Circuit LF
40921 4500, 660 -82 1 -,
30715 704 -38 !
30636 750 8 i
40233 726 -16 i
40162 740 -2 il
30660 750 8 i |
30591 765 23 |
40363 775 33 !
40637 775 33 '
40375 775 33 a

Mean frequency of ten tubes - A500.742

kversge varistion from mean - 27.6 cycles or 0.0006%
Mex. plus veriation from mean - 33 cycles

Max. minus variastion from mean - 82 cycles

Hexirum varistion (average) allowed by specifications-
0.001% or 45 cycles




Table 14
liodel TBK Transmitter (Preliminary lodel)
Change in Frequency during Full Pewer Run of Two Bours
beginning 2 hours after Voltage was applied to Tempera-
ture Regulating Devices and 20 minutes after start of
Full Power Key Locked Condition. Frequency 2000 kes.

Test as per paragraph 3-7-8 of Specificaticns RE 134 442D

‘mbient Oven Frequency bwurPéwer:fmplifier Line
Iime _ Temp., Temp. kes  _ Ig Ip Ep Volts
0810 23.2 58,7 2000.440 68 350 3030 436

20 23.2 58.9 430 68 350 3030 436
36 23.2 59,1 440 67 350 3010 436
&0 23.2 59.2 439 68 348 3010 436
50 23,8 59.3 420 68 345 3010 432
0900 23.8 59.3 440 66 340 2975 430
10 23,2 5944 440 68 345 3000 440
20 23,2 59.4 442 68 346 3010 438
30 23.4 594 445 66 340 3000 L36
B 23,7 59.5 YA 66 340 3000 436
50 2.0 59.5 L4, 67 346 3010 L40
1000 25.0 59.5 445 68 348 3010 440
10 24.8 59.5 446 67 348 3030 442

Greztest frequency change between 0830 and 1010 - 7 cycles
or 0.00035%

Permitted by specifications: 0.0025% or 50 cycles

Heet turned on - 0510




Table 13
rodel TBK Transnitter (Preliminary lodel)
W

Change in Frequency during Full Power Run of Two Hours beginning 3
Hours after Voltage was spplied to Temperature Regulsting Devices
znd 20 liinutes after stert of Full Power Key Locked Cendition,
Frecuengy 3000 kes

Test per paragreph 3-7-8 of Specifications RE 134 442D

fzbient Oven Frequency Power fmplifier
Time Temp, Lemp. kes g Ip Ep
0810 21.5 58.5 3000.660 42 350 3070
20 21.5 58.7 650 42 350 3050
30 21.0 58.8 650 L2 350 3050
40 21.2 59.0 654 Az - 350 3030
50  21.5 59.1 664 41 345 3020
0500 L5 59.2 670 AL 345 3020
10 21.8 59.2 678 41 345 3020
20 22.2 59.3 688 40 342 3000
20 21.8 59.3 €88 41 345 3020
40 21.0 59.3 690 41 345 3010
50 21.0 59.3 690 40 340 3000
1000 21.5 594 700 40 340 3000
10 21.5 59.4 698 40 340 3000

Grectest frequency change between 0830 and 1010 - 50 cycles
0.0016%

Permitted by specifications - 0.0025%

Heat applied to transmitter - 0510




Table 10
odel TBK Transmitter (Preliminary iodel)

Change in Frequency during full Power Run of Two hours beginning

3 Hours after Voltzge was applied to Temperature Reguleting Devices
snd 20 Winutes after Start of Full Power Key Locked Condition.
Frecuency 3000 kes

Test s per paragraph 3-7-8 of Specificaticns RE 13A 442D

Ambient Oven Frequency Power Amplifier Line
Time Temp, Yemp, Kes 1g Ip. Ep Volts
110C 23.0 58.8 3000.724 42 349 3000 436
10 231 58.9 725 42 355 3000 440
2 2344 59.0 728 42 350 3000 436 |
30 23.5 59.2 T32 41 364 3000 440
40 23.4 59.2 733 39 355 3000 438 '
50 23.4 594 731 40 355 3020 446
1200 23.5 59.L 740 L2 360 3060 450 i
10 23.5 59.3 746 41 360 3060 450 1
20 23.5 59.3 746 41 360 3060 448 ;
30 23.3 59.5 74,6 42 360 3050 448 A
40 23.3 59.4 746 40 355 3010 444 it
50 2344 59.4 V748 40 350 3000 L0 !
1300 23.4 594 747 40 350 3000 L4 M

Grestest frequency change between 1120 and 1200 - 20 cycles
0.00065%

Permitted by specifications - 0.0025% i

Heet applied to transmitter - 0BOO




Table 17
llodel TBK Tramsmitter (Prelizinary ¥odel)

Chonge in frequency during full Power Eun of Two Hours begimning 3
Hours after Voltage was applied to Temperature Regulciing Devices
and 20 kinutes after Start of Full Power Key Locked Condition.
Frecquency /2500 kcs

Test as per parsgraph 3-7-8 of Epecifications EE 134 4420

Ambient Qven Frequency Power Amplifier Line

Time _Temp. Tenp . Kas lg ip Ip Volts
1130 26.5 el 4500.619 59 350 3000 LL4
L0 26,6 59.3 633 59 348 30060 LA,
50 26.8 59.4 674 58 345 3000 440
1200 26.7 59.5 686 59 345 3000 446
10 26,7 59.5 696 59 345 3000 L46
20 26.5 59.5 711 59 345 3000 450
30 26.8 59.6 720 58 342 3000 LLL
40 27.2 59.6 a7 58 342 3000 446
50  29aE 59.7 728 56 338 2960 436
1300 27.0 59.7 738 58 342 3000 448
10 27.0 59.7 T4, 58 342 3000 4LLE
20 26.E 59.6 743 59 345 3000 415
30 26.7 59.6 740 58 342 3000 446

Greztest frequency change between 1150 end 1330 - 70 cycles, 0.0015%
Permitted by specifications - 0.0025%
Heat applied to transmitter - 0830

Table 128

Nodel TBK Transmitter (Preliminary Hodel)
. Shock Test to Simulate Gun Fire
Test as per paragreph 3-7-9 of Specifications RE 134 442D

Freguency Frequency Cycles Percentzge
Shock No. before Shock after Shock Difference Lifference
4500 kecs
1 670 668 2 Negligible
2 688 690 2 =
3 690 690 0 »
3000 kcs
1 702 702 0
2 694 702 8 0.00026
3 702 702 0 PO |
2000 kecs
1 696 695 1 Negligible
2 695 695 1 .
3 696 696 0

Permitted by specifiecations - 0.002%

-




Table 1%

Model TBK Trenmsmitter (Preliminary ilodel)

Varisticn of Resonant Frequency of daster Oscilleator per Smallest
Division of Marking.

Test &s per paregraph 3-17 of Specificaticns RE 13A L4ZD.

|
|
|
Control  Control  Divisions Kc per Percent '
Frequency nAw upn Change Division Change ‘
900 1 487
950 1 1265 1556 0.03z2 0.0033
1000 i 1974 1418 0.035 0.00325
1050 1 2467 986 0.050 0.0047 .
1100 3 2895 856 0.058 0.0053 !
1150 1 3297 804, 0.062 0.0054 -‘
1200 i 3703 812. 0.061 0.0051 I
1250 3 4180 954, 0.052 0.0041 I
1100 2 1238
1150 2 2175 1874 0.026 0.0022 |
1200 2 2662 974, 0.051 0.0042 |l
1250 2 3035 746 0.067 0.005. '
1300 2 3368 666 0.075 0.0058
1350 2 3680 624 0.080 0.0059
1400 2 4000 640 0.078 0.0056 e |
1450 2 4361 722 0.069 0.0047 il ||
1500 2 4990 1258 0.040 0.0026 I
1400 3 1879
1450 & 260 1162 0.043 0.0036
1500 3 2835 750 0.067 0.0044 A
1550 2 3133 596 0.084 0.0054 s |
1600 3 3401 536 0.093 0.0058 i |
1650 3 3647 492 0.101 0.0061 i |
1700 3 3895 496 0,100 0.0059 ;
1750 3 4149 508 0.099 0.0057 |
1800 3 4440 582 0.086 0.0047 |}
1850 3 1842 804 0.062 0.0033
1700 FA 760 ‘
1750 4 1857 2194 0.023 0.0013
1800 & 2354 984 0.051 0.0028
1850 i 2691 674 0.074 0.0040
1900 4 2952 522 0.096 0.0050
1950 & 3183 462 0.108 0.0055 |
2000 A 3395 424, 0.118 0.0059 14
2050 4 3600 410 0.122 0.0059 ;
2100 4 3795 3%0 0.128 0.0061 f
2150 VA 3997 L0/ 0.124 0.0058 -
2200 4 4212 430 0.116 0.0053 |
2250 4 4445 466 0.107 0,0047
2300 4 4765 640 0.078 0.0034




Table 20

R A

llodel TBK Transmitter (Prelininary sdodel)

Test for Lost Hotion and Back Lash in ilaster Oscillator

B

Trisi No. Clockwise bounter-clockwise Cycles Differcnce )
2000 kes | ki

1 492 586 94 %
2 550 550 0 1
3 641 800 159 ;
4 740 832 92 y
5 561 520 4 "l
6 534 524, 10 i
4500 kes ¥

1 468 438 30 . #
2 468 L66 i 2 | d
3 552 612 60 T
4 478 460 18 o
5 462 . 460 2 "
6 460 461 1 A |
7 650 440 210 g

Note: From the above results it will be noted that wide diffsrences
exist in the degree of the backlash present in this control. It was iy
nobed that if the dial were turned through a large nmumbsr of ravoiu- !

tions wide differences in settings occurred while if the dial were {
turaed through only a single revolution, accurate reset could bz ob- [
tained either from a clockwise or counbterclockwise direction. |

Table 21

lodel TBK Transmitter (Preliminury lodel) 1
| 8

Effect of Locking Devices on Frequency "!%

(4500 kes) .7-ﬂ
Test #3 per paragraph 3-18 of Specifications RE 13A 442D f H

¥.0. Dial Lock 10 cycles 0.0002% iR
Doub, Grid Tuning 35 0.00078% K
Doub. Plate Tuning % 3

Int. Amp. Tuming
P.A.Tuning

Antenna Coupling
Intenna Condenser
Antenna Inductor

o000 O
|




Table 22
dodel TBE Transaitber (Preliminary tiodel)
heceuracy of Reset and Time raquired to Shift Fraquensy,

Test as per paragraph 3-19 of tpecifieations RE 134 442D

Original Reset Cyeles Percentage
Cperator Beat HNote Beat Note Difference Difference
2000 kcs
1 611 Fa s 196 0.00398
2 550 522 28 0.0014%
3 520 540 20 0.001
3000 kcs
& 583 631 48 0.0016
2 638 574 64, G.0021
3 582 640 58 . 0.0019
4500 kes
1 724 810 86 0.0017
2 678 860 - 182 0.004
3 860 775 &5 0.0017

Average time required to shift frequency - 45 seconds
Specifications require that it shall be possible for an operator
to shift frequency within one minute to an accurzcy of 0.03%.

Table 23
Model TBK Transmitter (Preliminary dodel)

Range of Master Oscillator Adjusting Condenser
Test as per paragraph 3-19 of Specifications RE 134 442D
2000 kes ~ 343 cyeles or 0.017%

3000 kes - 2200 cycles or 0.07%
4500 kes - 33 kllocycles or 0.73%

Specifications require range of plus or minus 0.003%




Table 24

—

iodel TBK Transmitter (Prsliminary Hodel)
Gontrol of Power Quiput

D23t as per paragraph 3-25 of Speclifieaitions RE 134 442D

Voltage Plate Plate Powar Percent
Tan... Volts Current Viatts _Power
1 1520 98 58 11%
2 1850 173 130 23
3 2150 228 230 A
4 <450 280 371 65
5 <2730 320 475 8/
5 2900 350 564 - 100
¥ 3240 395 700 124
Table 25
Yodel TBK Transnitter (Preliminary Model)
Povwer required from Supply Lines
Tect as per parzgraph 6-5 of Specifications RE 134 442D

(Determined by two wattmetar method)

Test No. Wattmeter No, 1 Hattmeter No, 2 Total Watts
1 Control circuits & Rectifier Fils. .
500 Q 500
2 Control, heater, i.0. Fil. & Rect. Fil.
780 0 780
3 A11 circuits energized; key open
1340 360 1700
4 Complets transmitter, key locked, full power
2020 1080 3100

Pernitted by specifications - 3700 watts




Model TBK Transmitter (Preliminary iodel
Efficiency of Conversion of sain Plate Rectifier
Test as per paragraph ©6-45 of Specifications BE 134 442D
Input Vatts - 1882
Output Vabts— 1588
Ifficiency of Conversion - 84%

Bfficiency of conversion required by specifications — not less than i
80% '

Table 27 y '
iodel TBK Transmitter (Preliminary Model)
Voltage Regulation of Rectifier 1

Test as per poragraph 6-46 of Specifications RE 134 442D (4

ol
Per Cent |
Rectifier No Load Full Load Regulation Nl
r' |
iain Plate 3100 V 3000 V 3.3% %
Hain Plate 1560 V 1480 V 5.4% i |
\Center Tap) il
Auxiliary 1020 ¥ 980 V AL 4 : 1
Bias 315 V 320 V 1.5% I
Control 112 vy 107 V L.65% ;

Permitted by Specifications

Main plate - 5% |
Bias & Aux. - 6% |




Tm™ b= Hoednits H T o (N S s en A et s, T TR o 5T e
Voltugze fegilution of TSE Rectiflsr vhaa sty hoch "TBK and TAJ-Z
Truasmitters ab full pomer sa 1sd.

Test g per parsgraph 6-40 8F Spssificubions RE 120 .20
Dogtifier Ho Load full Lozd

. . 13- P ey T T

Hain Tlete 30240 2950 Zi5%

i4-Tap 1520 1444, 5.2%
Laxiliary 1020 930 4.1%
Line voitage - 448 volts
Table 29
lodel TZK Transmister (Preliminary iodel)
Variubion. of Heotirtes Output Voliage

Test as per paragraph 6-50 of Specificutions KE 134 442D

Rectifier Rectifier Percentage
{ap Switch Qutnut Voltare of noragl
10 1520 50.7%

2 1800 60.90%

3 2100 70.0%

2, 2400 80.0%

5 2700 © 90.0%

6 3000 100.0%

i 3300 110.0%

dote: Above potentials were taken with full transmitter lozd
on rectifier. Line voltage - 44/ volts.

Specificatlons require varistion of output voltage from 50% to
110% of nornal (3000 volts), in six approximately equal steps.




Table 30
Yoo mhar oy o el T T Y U MR 3%
model TR Transmiiter \rEeiininary wodel )

Voltuye Ripple Delerainatbions

Test as per paragraupn 5-47 of Spscificstions RE 134 442D

Ripple Voltage fctual

Rectifier Peskr RIS Specs Percent
llain Plate, 3075 volts k. T2 0.5% 0.5%
lain Plate, iid Tap, 1500 V 9.9 7.0 0.5% 0.4%
Ahuxiliary Plate, 1005 volts 27 1.2 0.5% 0.1%
Grid Bias, 288 volts 1.3 0.9 1.0% 0.3%
Control, 109 volts 2. 1A - 15.9%




Table 31
lodel TBX Transsibtter (Preliasinary uodel)

pffset of Change in Anblent Temperuture {2000 kilocyzies)
&) i 7 o

Povier Anp. Powar #mp,
Ambient Cabinet Letual Grid Plate Lins

Time s - s + SO Frequengy Current Currsnt  Volis

0810 24.6 58.8 2000.602 58 330
20 24.8 52.0 .585 58 330
30 25.2 59.0 . 580 59 330
4 25.0 59.2 .585 58 325
50 25.0 59.3 592 58 325

0300 25.0 59.4 «595 58 325
0 252 59.5 .606 57 325
20 25.0 59.5 634 55 310

Key open 10 minutes while temperzture wes changed.

0930 9.8 59.3 2000.657 55 310
40 9.8 59.0 .630 56 310
50 10.0 59.0 620 58 310

1000 10.0 59.0 .612 58 310
19 10,2 59.0 .611 58 310
20 9.8 59.0 . 606 59 315
30 10.0 59.0 .606 59 315
40  10.0 59.0 .604 59 315

Key open 10 ninutes whlle temperature was changed.

1050 5.0 58.8 2000.608 60 315 438

1100 4.8 58.6 + 592 60 320 436
10 4.8 58,5 <594 60 320 438
20 5.0 58.5 « 597 60 A5 436
30 5.0 58.5 «595 60 315 438
40 5.0 58.5 . 596 60 315 438
50 5.0 5845 595 60 315 438

1200 5.0 58.5 « 594 62 315 436

Key open 10 minutes while temperzturz was changed.

1210 0.5 58.3 2000.610 62 315 44,0
20 0.0 58.0 +592 62 320 438
30 0.0 58.0 .590 62 320 436
40 0.0 58.0 -590 62 320 436
50 0.0 58.0 +593 62 320 436

1300 0.5 58.0 «592 62 320 434
10 0.0 58.0 . 596 62 320 436
2 0.0 58.0 -590 62 315 434

Key open 10 minutes while temperature was changed.

1330 24.5 58.4 2000.5610 62 320 434
40 25.0 58.5 598 62 315 436
50 25.0 58.8 .601 60 35 43L

1400 25.0 59.0 .602 60 310 4L3L
10 25.0 59.0 .608 60 310 434
20 25.0 59.3 .610 59 310 434
30 25.0 59.5 .612 59 310 436
40 25.0 59.5 614 58 310 437




Table 31
(continued)

Difference between readings tsken at 0920 and 1040
fmbient temperature - 15.0°C
Difference in frequency - 30 cyclies
Difference in frequency per degree Cenbigrade - 2 cycles, .0001%

Difference between readings taken at 1040 and 1200
Ambient temperature -~ 5,0°C
Difference in frequency - 10 cycles
Difference in frequency per degree Centigrade - 2 cyeles, .0001%

Difference between readings taken at 1200 and 1320
Ambient temperature - 5.0°C
Difference in frequency - 4 cycles
Difference in frequency per degree Centigrade - 0.8 cycles, .0000.%

Difference between readings taken at 1320 and 1440
Ambient temperature - 25.0°C
Difference in frequency - 24 cycles
Difference in frequency per degree Centigrade — 0.96 cycles,.00005%

Difference between readings taken at 0920 and 1440
Ambient temperature - none
Difference in frequency - 12 cycles, .0006%




Table 32
lodel TBX Transmitbter (Prollsinary kodel)

#ffent of Chanze in Anbient Tempersture (2000 kilocycles)

Power Amp.  Power Anp,

lmbient Cabinet Actual Grid Plate Line

Tims  _°C eg Freguency Current Current = Volts

0830 R5.4 59.0 2000.900 70 230 bl
40 25.2 59.5 865 69 <230 L,

50 24.8 595 .900 68 220 442

0900 2542 595 .890 68 230 LA4R
10 2N 59.5 .890 68 230 440
20 25.0 59.5 .910 68 230 440
2 25.0 59.5 925 65 225 438
L0 359  59.5 925 65 230 438 i

Key open 10 minutes while temperature was changed.

0950 30.1 59.7 2000.960 65 230 436

1000 30.4 59.7 940 66 230 436
10 30.0 59.8 .940 65 225 436
20 30.0 59.8 . .940 65 230 436
30 30.0 59.9 <945 66 230 436
40 30.0 60.0 942 65 230 436
50 30.1 60.0 944 65 230 436

1100  30.0  60.0 950 65 230 436

Key open 10 minutes while temperature was changed.

1110 35.0 59.0 2000.970 65 225 436 |
20 35. 60.0 +955 65 225 436 M
30 35.2 60.1 +955 6L 225 436 1
40 35.0 60.2 .957 6/, 225 436 |
50 35.0 60.2 .960 6/, 225 437

1200 35.2 60.3 .962 6/ 225 438 |
10 35.0 60.2 960 64 225 436 f
20 35.0 60. 4 .960 64 230 436 i

Key open 10 minutes while temperature was changed. ~

1230  50.5 60.4  2000,985 65 225 441 .
40 50.0 60.5 .968 64, 225 440 .
50 50.0 60.6 970 64 225 440

1300 50.0 £0.8 <975 63 220 432
10 50.0 60.9 2973 62 220 434
20 50.0 61.0 975 62 220 434
30 50,2 61.0 .980 62 220 436
40 50.0  61.0 982 62 225 436

Key open 30 minutes while temperature was changed.

1410 25.4 60.0 2000.980 65 220 439
20 24,8 60.0 «952 64 225 438
30 24. 60.0 .952 64 225 438
40 24.8 59.9 -950 64, 225 438
50 25,0 59.9 »950 64 225 438

1500 25.0 59.8 .950 64 230 436
10 248 59.8 .950 64, 230 438
20 25.0 59.8 2945 64 235 436




Tapl=a 22
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(continued)

Difference bebween readings teken ot 0940 and 1100
Aabient temperuture - 5.0°C
Differcnce in frequency - 25 cycles
Difference in frequency per degree Cenbigrade

Difference between readings teken at 1100 and 1220
Ambient temperzturs - 5.0°C
Difference in frequency - 10 cycles
Difference in frequency per degree Centigrade

Difference between readings tezken at 1220 and 1340
Ambient temperature - 15.0°C
Difference in frequency - 22 cycles
Difference in frequency per degree Centigrade

Difference between readings taken at 1340 and 1520
Imbient temperature - 25.0°C
Difference in frequency - 37 cycles
Difference in frequency per degree Centigrade

Difference between readings taken at 0940 and 1520
Ambient temperature - none
Difference in frequency - 20 cycles, .001%

o
(%

o
e

5 evecless, .000%

2 ¢ycles, .0001%

1.4 cycles, .00007%

1.4 cycles, .00007%

e e ——

S




Table 33
Model TBK Transmzitter {Preliminary Model)

Effect of Change in Anbient Tempersture {3000 kilocycles)

Power Amp. Power fmp.

imbient Cabinet Actual Grid Pizte Line

Time _° _ _S¢ Frequency Current  Current Volts

0810 26.0 58.6 3000. 598 43 350 VA,
20 24.8 58.8 «552 42 340 440
30 25.2 59.0 « 550 40 345 440
40 25.2 59.0 .558 40 3L0 LL2
50 Z25.0 59.2 « 570 40 340 440

0900  25.0 59.3 « 574 40 340 440
10 25.0 59.5 . 586 40 340 443
20 25.0 59.5 »590 40 340 FAYA

Key open 10 minutes while temperature was changed.

0930 10.3 59.2 3000.618 39 340 442
0  10.0 59.0 . 582 40 340 440
50 9.8 58.9 . 584 40 - 340 440

1000 10.0 58.9. . 583 40 340 40
10 10.0 58.9 . 582 40 340 440
20 10.0 58.8 . 580 40 340 439
30 10.0 58.8 .580 40 340 438
40 10.0 58.8 . 576 40 340 438

Key open 10 minutes while temperature was changed.

1050 L.8 58.5 3000.602 33 340 439

1100 5.0 58.5 «575 40 340 440
10 4.8 58.3 . 570 40 340 440
20 4.8 58.3 . 563 39 340 439
30 5.0 58.3 . 566 40 345 441
L0 5.0 58.5 «562 £0 345 440
50 5.0 58.4 . 564 39 345 440

1200 5.0 58.4 » 570 40 345 442

Key open 10 ninutes while temperature was changed.

1210 0.0 58.2 3000. 594, 39 345 442
20 0.5 58.1 565 39 345 440
30 0.0 58.0 . 560 40 345 440
40 0.0 58.0 . 560 39 345 YAAY
50 0.0 58.0 . 560 40 345 440

1300 0.0 58.0 - 564 39 345 440
10 0.9 58.0 . 568 39 345 440
20 0.0 58.0 . 564 40 345 439

Key open 10 minutes while temperzture was changed.

1330 24.8 58.2 3000. 597 39 340 440
40 25.0 58.5 574 39 345 440
50 25.0 58.7 572 40 340 438

100 25.0 59.0 .580 40 345 440
10 25.2 59.1 . 587 40 345 440
20 25.0 59.2 .598 40 340 432
30 25.0 59.4 .606 40 345 441
40  25.0 59.5 .615 39 345 440

S

—




Table 33

(cont inued)

Difference betwsen readings taken at 0920 and 1040
fnbient teuperature - 15.0°C
Difference in freyuency - 14 cycles
Differauce in frequency per degree Cenbigrade — .93 cycles, .00003%

Difference between readings teken at 1040 and 1200
Ambient temperature - 5.0°C
Difference in frequeacy - 6 cycies
Difference in frequency per degree Centigrade — 1.2 cyeles, .00004%

Difference between readings taken at 1200 &nd 1320
Anbient temperature - 5.0°C
Difference in frequency - 6 cycles
Difference in frequency per degree Centigrade - 1.2 cycless, .00004% i

Difference between readings taken at 1320 and 1440
Ambient temperature - 25,0°C I
Difference in frequency - 51 cycles i
Difference in frequency per degree Centigrade -~ 2 cycles, ,00006% |

|

Difference between readings taken at 0920 and 1440 : 1
Ambient temperature - none <
Difference in frequeney - 25 cycles, .0008%




Teble 34

{continued)

lifference between readings token st 0930 and 1050
nbient temperature - 5.0°0
Lifference in frequency - 38 cycles
Difference in frequency per degree Centigrade

Difference tetween readings taken at 1050 and 1210
Artient temperature - 5.0°C
Difference in frequency - 40 cycles
Difference in frequency per degree Centigrade

Pifference between readings tsken at 1210 and 1320
Imbient temperature - 15.0°C
Difference in frequency - 44 cycles
Difference in frequency per degree Centigrade

Lifference between readings teken &t 1330 and 1450
Anbient temperzture - 25.0°C
Difference in frequency - 44 cycles

-~ 7.6 cycles, .00025%

- 8 cycles, .00026%

- 2.9 cycleg, .00009%

Difference in frequency per degree Centigrade - 1.7 cycles, .00005%

Difference between recdings teken at 0930 and 1,50
fmblent temperzture - none
Difference in frequency - 78 cycles, .0026%

T

i




Table 34
llodel TBK Transmitter (Preliminary Hodel)

Effect of Change in Ambient Temperzture {3000 kilocycles)

Power Amp.,  Power Aap.

Anblent Cabinet  Actual Grid Piute Line

Time _ 9C °¢ Freguency Current Curren?, Volts

0820 2,.8 59,0 3000.402 L2 350 412
30 25.2 59.0 <576 L4 350 442
40 258 593 .578 IA 350 L2
50 23.0 59.3 .586 L, 350 L4

0500 5.0  59.4 +595 43 350 440
10 25.0 59.5 .606 43 350 439
20 25.2 59.5 014 43 350 442 |
30 25.0 59.6 612 43 350 440 |

Key open 10 minutes while temperabure was changed. |

0340 29.8 59.6 3000.550 40 340 438
50 29.8 59.7 .626 42 345 438

1000 30.0 59.8 - 609 42 340 439 '
10 30.2  59.9 636 42 340 440 |
20 30.0 60.0 637 43 240 438 |
30 30.0 60.0 640 42 345 L3
L0  30.0 60.0 648 42 345 440 l
50 30.0 60.0 .650 42 340 440

Key open 10 ninutes while temperzture wes changed.

1100 34.8  60.0  3000.680 40 340 438 !
10 35.0 60.0 . 654 42 340 438 ;‘
20 35.2 601 .658 40 340 438 |
30 35.0 6€0.2 .655 40 340 438
40 35.2 60.3 .676 42 340 439 }
50 35.0 60.3 674 40 340 438 )

1200 35.0 ©0.4 .686 42 345 LA2
10 35.0 60.4 »690 42 340 440

Key open 10 minutes while temperature was changed.

1220 50.2 60.5 3000.722 40 340 Loz ;
30 50.0 60.6 698 40 340 L4400
40 50.0 60.7 + 710 40 340 441
50 50.2 60.9 .718 40 340 440

1300 50.0 61.0 725 40 340 440
10 50,2 61.0 725 40 340 438
20 49. 61.1 <735 40 340 438
30 50.0 61.2 734 40 340 438

Key open 10 ninutes while temperature was changed.

1340  25.0 €0.8 3000.765 38 340 436
50 24, 60.6 724 39 340 438

1400 25.0 60.4 .T12 39 340 438
10 25.0 60.3 .710 39 340 438
20 250 60.1 .706 40 340 438
30 25.2 60.0 .700 39 340 438
40 25.0 60.0 694 39 340 438
50 25.0 60.0 .690 39 340 438




Effect of Change in Acbient Tezperziure (4500 kilocycles)

Table 35

Hodel TBK Transmitter (Prelirinary Nodel)

Ambient Cabinet

Pime _ °C i
0810 25.0 58.8
20 25.1 58.9
30 25.0 59.0
40 25.0 59.2
50 25.0 59.2
0900 25.0 59.4
10 25.0 5945
20 25.0 59.5
Key open 10 minutes
0930 10.5 59.4
40 9.8 59.0
50 10.0 58.9
1000 10.0 59.0
10 9.8 59.0
20 10.0 58.9
30 10.0 58.9
40 10.0 58.9
Key open 10 minutes
1050 5.0 58.6
1100 4.8 58.4
10 5.0 58.3
20 5.0 58,3
30 5.0 58,4
40 5.0 58.4
50 5.0 58.5
1200 5.0 58.5
Key open 10 minutes
1210 0.5 58.3
20 0.5 58.0
30 0.0 58.0
40 0.5 57.8
50 0.0 57.7
1300 0.0 57.6
10 0.0 57.7
20 0.0 57.9
Key open 10 ninutes
133 24.5 58.0
40 25.0 58,3
50 25.0 58.7
1400 24.8 53.0
10 25.0 59.0
20 25.0 59.2
30 25.0 59.4
40 25.0 59.5

Power Amp. Power Amp.
fctual Grid Plate
Frequency Current Current_
4,500,530 L2 350
430 42 350
450 40 350
L6 £0 350
L85 29 350
. 500 40 350
+520 39 350
+530 29 350
while temperature wes changed.
4500.590 40 350
+530 42 350
+535 42 350
+520 42 350
+516 40 350
.510 42 350
+520 42 350
510 42 350
while tempereture weas changed.
4500, 560 42 350
510 42 350
.510 42 350
. 506 42 350
-508 42 350
«514 L2 350
514, 42 350
.512 42 350
while temperature weas changed.
4500. 560 42 350
524 42 350
«513 42 350
511 42 350
+536 42 350
536 42 350
540 42 350
548 42 350
while temperature was changed.
4500.624, 42 350
. 580 4e 350
584 42 350
604 40 350
.618 40 350
.632 40 350
645 40 350
655 3% 350

Line
Volte

Lhd,
L6
446
4.3
L4,
446

Lbk

412
446
445
4hd
LLL,
445
445
446

447
L46
A4,
L4k
446
444,

—s g

e ST

e —
i
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Table 35

{contirned)

Difference botwecen recdings teken &t 0920 and 1040
Ambient temperature - 15.0°C
Difference in frequency - 20 cycles
Difference in frequency per degree Centigrade

Difference between readings taken at 1040 and 1200
fmbient temperature — 5.0°C
Difference in freguency - 2 cycles
Difference in frequency per degree Uentligrade

Difference between resdings teken &t 1200 and 1320
kmbient temperature — 5.0°C
Difference in frequency — 36 cycles
Difference in frequency per degree Centigrade
Difference between readings taken at 1320 and 1440
fmbient temperetiure - 25.0°C
Lifference in frequency - 107 cycles
Difference in frequency per degree Centlgrade

Difference between recdings taken et 0920 and 1440
Anbient temperature — none
Difference in frequency - 125 cycles, .0028%

i

1.3 cycies,

C.4 cycles,

7.2 cycles,

43 cycles,

.00003%

.00001L%

.00016%
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a¥le 36

liodel TBK Transmitter (Preliminary lodel)

bffect of Chenge in Ambient Temperzture (4500 kilocycles)

Power £mp. Power lmp.
Ambient Ceabinet Actual Gric Plate Line

Time_ __°C °¢ Freguency Current Current__  Volts

0810 4.5 58.5 4500, 520 42 350 446
20 25.0 58.5 440 42 350 YANA
30 25.0 58.7 +440 40 350 LA,
40 25.0 5%.0 <450 40 350 440
50 25.0 53.0 48, 40 350 4L42

0900 25.0 59.1 . 506 _ 39 345 440
10 25.0 59.2 « 524 39 345 L4,
20 25.0 59.4 536 39 345 442

Key open 10 minutes while temperzture was changed.

0930 30.0 59.5 4500 . 605 39 340 442
40 30.2 59.5 <556 39 340 443
50 30.0 59.8 . 560 39 340 LL2

1000 30.2 59.9 - 560 38 340 441,
10 29.8 59.9 . 560 38 340 FANA
20  30.0 60.0 . 568 37 340 2
30 30.0 60.0 .576 38 340 LA2
40 30.0 €0.0 ; .582 37 340 440

Key open 10 minutes while teriperuture was changed. '

1050 35.0 60.0 4500.644 37 340 440

1100 35.2 60.0 «585 37 340 443
10 35.0 60.2 .586 37 340 LAk
20 35.0 60.2 «594 33 330 442
30 35.0 60.3 « 594 35 335 442
40 35.0 60.4 -595 34 330 442
50 35.0 60.4 . 597 34 330 L2

1200  35.0 60.4 .600 34 330 L4

Key open 10 minutes while temperature wus changed.

1210 50.0 60.5 4500.675 34 330 Y A
20 49.5 60.6 . 608 32 330 LLd,
30 50.5 60.7 615 32 330 443
40 50.0 60.9 .620 32 330 442
50 50.0 61.0 .652 32 330 442

1300 50,0 61.0 655 ° 32 330 442
50 49.0 60.7 670 34 330 L4,

1400 50.0 60.9 . 662 32 330 Ldd,
10 50.0 61.0 . 660 32 325 442

Key open 10 minutes while temperature was chenged.

1420 25.0 60.7 4500.650 35 325 443
30 25.0 60.4 .576 35 330 LiL
40 25.0 60.3 . 560 35 330 440
50 25.0 60.2 . 560 35 330 442

1500  25.0 60.1 +536 34 330 Li2
10 25.0 60.1 « 522 34 330 YANA
20 25.0 60.1 «522 35 330 LAl
30 25, * 60.1 »520 35 330 444




Table 36
(continued)

Difference between readings taken at C920 and 1040
Ambient temperature - 5.0°C
Difference in frequency - 46 cycles
Difference in frequency per degree Centigrade

Difference between readings taken at 1040 and 1200
Ambient temperature - 5.0°C
Difference in frequency - 18 cycles
Difference in frequency per degree Centigrade

Difference between readings taken at 1200 znd 1410
Anbient temperature - 15.0°C
Difference in frequency - 15 cycles
Difference in frequency per degree Centigrade

blfference between resdings t&ken at 1410 and 1530
Aabient temperature - 25. 0°¢c
Difference in frequency - 140 cycles
Difference in frequency per degree Centligreade

Difference between readings taken at 0920 and 1530
Ambient temperature — none
Difference in frequency — none

- 9.2 cycles, .0002%

- 3.6 cycles, .00008%

- 1 cycle, .00002%

- 5.6 cycles, .00012%



Table 37

Summary of Tebles 31 to 36 inclusive.

Percentage frequency change per °C

Tepperature rance 2000 kes 3000 kcs 4500 kes

0-25 . 00005 .00006 .00009
25-30 . 00025 .00025 .0002
20-35 . 0001 .00026 , 00008
35-50 . 00007 .00009 .00002
50-25 .00007 .00005 .00012
25-10 . 000% .00003 .00003
J10-5 . 0001 . 00004 . 00001
5-0 - 00004 . 00004 .00016
Lverage . 000097 .0001 - 00009

Total Average — .000096% per °C
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PLATE RECTIFIER-TBK TRANSMITTER
1500 YOLTS

G&0rv
FREQ.{IZON
720 rv

("= 25.5VoLTS

PLATE RECTIFIER-TBK TRANSMITTER
3075 VOLTS

X
AXIS 6O v
‘FREQ-4120 ~~

1= 71 VOLTS 720 v

PLATE 2




0.15EC.
FREQ. 60Osv

BIAS RECTIFIER ~TBK TRANSMITTER
288 VOLTS

I'=8.65 VOLTS FREQ.IZO~

AUX. PLATE RECTIFIER-TBK TRANSMITTER il
1005 VOLTS ]

it 120 r~
I8 voLTs FREQ-{220n

PLATE 3




CONTROL CIRCUIT-TBK TRANSMITTER
109 VOLTS

=™

I'=71.6 VOLTS FREQ.60~
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