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AUTHORIZATION

1. The tests herein reported were authorized by ref.(z). Other perti-
nent data are listed as refs. (b} to (f) inclusive.
Reference: (a) Bufing let.N0s-37323(9-22-W8) of 25 September 1934.
(b) Specifications RE 134 351H
(¢) Genersl Electric Company descriptive specifications
RA-1437, Hay 1934. -
(d) Contract NOs-37323 of May 25, 1934.
(e) General Electric Company type test data
covering preliminary lModel TAG-4.
(£) NRL let.S67/52 of 1 Feb.1935, with enclosures.

OBJECT OF TESTS

2. The object of the tests was to determine compliance of the prelimi-
nary Model TAQ-4 transmitting equipment with the requirements of the apply-
ing contract specifications and the presence of desirable features over and
above the specific reguirements, and also to determine the presence of any
udesirable features and to formulate recommendations for improvement of
future equipment of this nature.

ABSTRACT OF TESTS

2,  The tests herein reported were conducted to determine the degree
of compliance of the dodel TAG-4 trensmitting equipment (preliminary model )
with *he mechanicsl and electrical requirements set forth in refs. (b) and
{3). Tests to determine frequency stability and accuracy under the follow-

ine conditions were undertaken:
g

Effect of two hour key locked operatlon.
Re-set accuracy.

Degree of back lash present in tuning controls.
Variation of supply line voltage.

ffoct of variations in ambient temperature.
Effect of variation of antenna constants.
Effeet of detuning amplifier circuits.
Control of power output.
Effect of changing tubes.

Effect of "Adjust-Tune-Operate" Switch.
Effect of shocks simulating gun fire.
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Ziw Power output determinations were made at verious frequencies within
the renge of the equipment with various combinations of antenna constants.

5. The power reguired from the supply lines was determined for various

conditions of operation and the efficiency and character of the output of
the rectifier equipment was checked. :

6. Particular attention was given to the operation of the control cir-
cuits with a view to standardizing operation of such circuits.



7. The quality of emission was observed locally under normal condl-
tions of operation and when the equipment was subjected to vibration and
shock.

g. The effect of short circulting and open circuiting the antenna
was determined.

9. The operation of the transmitter when emitting MCW signals was
studied.

10. The frequency range, overlap, and cycles per division of marking
were determined.



Conclusions

(a) The appearance of the Model TAQ-4 egquipment 1s excellent and high
srade materials have been used in its comstruction. The design of the equip-
ment is such that accessibility is good and servicing operations can be per-
formed readily and with ease.

(b) The transmitter produces excellent output and the overall efficien-
cy is high. The tuning operations required to obtain full output are simple

(¢) The manufacturer has supplied a new type of control circuit whereby
the equipment mey be started &t any time by means of z.c. without the neces-
gity .of maintzining the control rectifier in an operz ative condition at all
times. This method of operation is very desirable. Certain features of
operation were not entirely satlsfactory, but through the nedium of compara-
tively minor modifications these undesirszble conditions may be overcome.

(d) The esu;pmenu fails to operate in ambient temperztures between zero
and 5°Centigrade due to the fact that the mercury vapor rectifier tubes
cease operation. This condition cem be corrected by supplying tube heaters
of greater capacity than those now provided. The only other serious opera-
tional failure was ceused by the feilure of the auxiliary plate rectifier
transformer.

(e) Certain corrections, modifications, and changes in the existing
eruivaenf are indicated to provide for greater safety factors under ship-
board conditions of operation, greater ease in handling the equipment and
to correct minor mechanical defects.
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Recommendations

it is recommended:

(2) That precautions be taken to insure that the equipment is secure-
ly and adequately packed to prevent damage during transportation and hand-
ling. (Par.34)

(b) That the Bureau of Engincering approve the use of 10 watt lamps
as current limiting resistors in the screen grid circuits of the transmit-
ter. (Par.37)

(c) That the footing members of the equipment be strengthened by the
sddition of heavy gusset plates or some other sultable method be provided
to accomplish this end. (Par.38).

(d) That the manufacturer be required to lncorporate the necessary
means to insure the satisfactory operation of the rectifier equipment in
anbient temperatures as low as 0° Centigrade. (Par.40, 82, and 151)

(e) That the use of steel hinges be prohibited and that suitable
hinges of non-corrosive materizl be substituted. (Par.42)

(f) That the current carrying capacity of the contacts of the starting
contzctor be increased to a point where they will carry the required current
without overhesting and that the location of the fuse in the mid tap of the
main plate transformer be changed to & point in the ecircuit where the rup-
ture of this fuse will not endanger the equipment. (Par.45)

(g) That the positioning of all door interlocks be made with great care
to insure positive action and to prevent injury of the interlocking mechan-
ism. (Par.47)

(h) That the support provided for mounting the ventilating fan be im-
proved to insure satisfactory operation when the transmitter is subjected
to vibration., (Par.48 and 101)

(i) That the screws in all meters be provided with lock washers to
prevent them from beconing loose under the influence of vibration and that
adequate means be employed to prevent the failure of any of the control
nembers. (Par. 54)

(j) That the hinged handles of all controls be so adjusted that they
will not open under the influence of shock or vibration. (Par. 58)

(k) That an adegquate method of permanently marking the various elements
in the equipment in accordance with the symbol designations used in the

wiring diagrams be provided. (Par. 68)
(1) That means be provided to prevent the 1lifting devices from rettling

. under the influence of vibration and that name plates be provided near these
lifting devices to indicate their location. (Par. 71)
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(n) That the Bureau of Enginecering consider the advisz bility of ap-
proving the use of & six point uan switch in the primary of the main plate
rectifier by means of which the put power is vuried and that 1f powers

f less than 15% to 15% are desireL thaq they be obtained by uncoupling the
antenna sysbtem. (Par. 85 and 102)

(n) That the wiring of the "Tune- Operate" switch be modified so as to
permit tuning operations to be aCPOWJllShEh at a lower wvalue of plate volt-
age in order to prevent tripping the d.c. ci ircuit brezker. (Par.98)

(o) That the circuilt arrangements be modified in order to permit key
locked operation, by means of the local key on the transmitter panel, on
HOW enission. (Par.99)

(p) That satisfactory means be provided to prevent damage to the lead
sheathed cables in the rectifier unit when the main plate transformer is re-
moved or replaced. (Par.107)

(q} That the meters in the rectifier unit be provided with adequate by-
unt tp gnd tb" “uture upeCLflCutl ns be so worded as to require the in-

{(r}] That all doors on the transmitter and rectifier units be supplied
with two securing latches. (Par.1l3)

(s) That in order to prevent the doors on the transmitter and rectifier
from sagging under their own weight that stronger inges of the coatinuous
or piano type be employed. (Pu-,115j

i

,’

That the four wire remote control circuit leads be numbered from
nelusive in order to cor“e spond with equipments of other : maxes
erests of sbandardization and that future specifications require
cthod of designation be employed. (Par.123)

W £~
S

=

('"

T ’-.‘-

4]
-k O
e

{.1"
i
£
34
.
}_
{97}

(u) That the control circults be modified in accordance with the pro-
-isions outlined in ref.(f) and that the equipment be provided with a fila-
wenb stand-by switch. (Par.121l and 122)

(v} That the emergency switches be marked more distinctively by means
5f red naue plates. (Par.129 and 154)

(w) That a more satisfuctory main plate transformer be provided In
the rectifier unit. (Par. 136)

(x) That the manufscturer be required to give assurance that sultable
end satisfectery suxilisry plate transformers wili be provided in the recti-
fier wit. {(Par. 137}

{y) That the connectlon studs on the a.c. overload relays be reduced
to & length of 3/4". (Par.150)

(z} That the menufscburer be required to incorporate & grid protective
relay in the rectifier so arranged that plate voltage cannot be obtained in
the absence of grid voltage. (Par.l51)
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(aa)} That a high voltage disconnect switch be provided in the egulip-
ment in accordunce with the requirements of Par.6-61 of the governing
specifications. (Par. 153)

(bb) That the manufacturer be reguested to investigate the possibility
of reducing the a.c. interference experienced in receivers when installed
adjacent to the rectifier eguipment. (Par. 163)

{(cc) That the preliminary mod el of the TAQ-/4 transmitting equipment
be concidered satisfactory for Ha 1se after the recommendatlions listed
above have been complied with in a manner meeting the approvzl of the Bu-
reau of Engineering.



MATERIAL UNDER TEST

11. The material under test coasisted of one complete Model TAG-4
transmitting equipment (preliminary model) consisting of a transmitter
wnit and a rectifier unit. The TAG-4 was manufactured by the General
Electric Company under Contract NOs-37323 and covers the frequency renge
of 175 kilocycies tc 600 kilocycles. The equipment operates from a 440
volt, 60 cycle, 3 phase power supply and is nominally rated at 2 kilo-
watts output. The equipment was received at the Naval Reseerch Lzbora-
tory, on December 20, 1934. '

EETHOD OF TEST

12. The equipment, when received, was carefully exanined to determine
whether any breckage had occurred during tramsportation and whether ade~
quate precautions had been observed in preparing the apparatus for ship-
ment.

13. The equipment was then wired up and placed into commission, particu-
lar attention being peid to the preliminary instructions governing the in-
stallation to determine whether they were complete and adequate.

1.. Power output determinations were accomplished at verious fregquen-
cies through the use of dummy antennas.

15. Frequency changes and drifts were checked under various condi-
tions of operation by means of the HModel LH visual frequency indicating
equipment, the trensmitter being operated at full power output whenever
the governing specifications required this method of operation.

16. Deterninations of the effect of change in ambient temperature
were mede at full power output over the temperature range of zero to 50°
Centigrade in 5° steps. The temperature control facilities of the U.S.
Buresu of Standards were utilized for these tests; frequency observations
being teken on the Model LH equipment. The key of the transmitter was
iocked during the entire test period, one hour and ten minutes being al-
“owed for the transmitter to stabilize at the various temperatures attained
juring the test.

17. input power checks were made by means of a polyphase wattmeter.
The efficiency of conversion was determined from input measurements made
by means of a polyphase watimester and output power was calculated from
d.c. voltmeter and smmeter readings.

18. Keying records were made through the use of a recording oscil-
19. Heasurement of the ripple voltage present in the ocutput of the
various rectifiers was made by means of a liodel 636 Wave Analyzer.

20. Model RAA receivers werc used in the tests for determining the
quality of emission under various conditions of operation.



30. The @.c. and d.c. meters used in meking measurements for the de-
termination of power, veltzge, and current were &ll instrunents of the pre-
cision type whose calibrations had been verified to insure accuracy.

urements has been deter-

31l. The rethed of neking ripple voltage meas
t obtzined when using ac-

e
mined to be of the scme order of accuracy as th
curately calibrzted osciliographs.
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32. By compering the key click interference produced by the regular
keying system with the interference produced by the specizl keying circuit,
it was possible to arrive at an sccurate estimate of the advantages to be
gained through the use of gpecial keying circuits. A separaie report on
the above will be submitted.

33. The temperature control fazecilities used ere such that it is possible
to obtcin any temperciure within the specified range to amn accuracy of + 0.2°
Centigrade.

RESULTS OF TESTS

34. Upon receipt of the kodel TAG-4 equipment it was noted that the
floor of the pecking cese containing the transmitter unit had been broken
during shipment. Fortunately, the transmitter suffered no damage, but this
incicent indicztes that the flooring of such cases should be more securely
fastened to the heasvy trensverse members forming the supports underneat
the case.

35, In the following peragrephs of this repert reference ie mede to the
coverning specifications RE 13A 351H under vhich this equipment was con -
structed. Where no specific reference is made to any particular perograph,
it is to be understood that the equipment under test compllies with this para-
craph and that no further explematory remarke &are considered necessary.

36. Section I. The lodel TAQ-L transmitter meets the genersl scope of
this introductory secticn of the specifications.

37. Par.2-2. The component parte used in the construction of the equip-
aent comply, in general, with the requirements of the sub-specifications
+eferenced under this paragraph. 1t may be pointed out, however, that the

ecistors employed in the screen grid circuits of the four element vacuum
tubes for regulating the current end voltage do not comply with specifica-
tions RE 134 372G covering fixed resistors. The Model TAG-4 employs small
compensating lumps (10 watt) for this purpose. The advantage in using

these lamps lles In the fact thad they form a self-regulating res¢§t9r, the
action of which is superior to that obteined with a wire wound resistor of
the vitrohm type. Experience indicates that these lemps are rugged and give
long life. Hence, it is recormended that the use of these lemps be approved.

L

~,2-3. The liodel TAG-Z equipment is ruggedly constructgd. The
s ooted from 1-1/2" x 1-1/2" x 3/16" hard alurinum, while all
= & " 5 T e
cs members are secured by means of 5_5/8" x 5-5/8" x 3/16" gusset plates.
front panels are 3/16" thiclk; the side shields are 1/8" thick perforated
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the hinges. Hinges should no% be constructed of steel since even a small
amount of corrosion or rust will prevent them from functioning properly.
Therefore, it is recommended that brass hinges be employed.

,3. Par.2-8. The insulation employed in the construction of the Hodel
TiQ-/ trensmitter is of excellent quality. Liberal use has been made of
micalex and isolantite. Phenolic insulation has not been employed in such
locations as constitute a violstion of the specifications.

4L, Par.2-9. No wood has been used as an electrical insuletor  in the
construction of this equipment.

L5. Par.2-10. The design of the electrical circuits and controls is
liberal. However, it was noted that the starting contactor contacts over-
heated due to the current they are required to cerry. The contactor is
equipped with double poles but only one pole was employed. This condition
should be improved by comnnecting the two poles of the contactor in parallel.
This connection was actually made during the tests herein described with
satisfactory results. All parts which are likely to carry an overload are
protected by relays or fuses. However, the location of the fuse in the mid-
tap of the mein plate rectifier should be changed. With the present circult
arrangement a very unsatisfactory condition results if the mid tap fuse
blows. The blowing of this fuse affects only the keying bias and the dif-
ficulty is not readily located because keying action of an uncertain char-
aoter is still obtained due to leakage currents. Under this condition if
the test key is opened and the entenna coupling control is opened, severe
arcing takes place in the antenna and power anplifier circuits which is
likely to damage the equiprent. in order to remedy this undesirable condi-
tion the fuse, item 565, should be moved from its present position in the
circuit to a point shead of the screen grid potentiometer; that is, in the
1esd which now connects the common point of capacitors 520 and 521 to the
common point of resistors 528 and 57<. If the fuse blows in this location,
the intermediate amplifier ceases to operate and QO destructive arcing occurs.

ib. Par.2-11. In case the remote key is kept closed for more than
five seconds, the keying circult is opened through the medium of a time
reley. The local test key is not affected by the time relay. An overload
relay is provided in the output of the plate rectifier to protect the equip-
nent in case the plete current rises to an excessive value. When this re-
lay opens,plete voltage is removed from the transmitter. The operation of
the overload or tube protective reley is not entirely satisfactory but
careful study of the conditions involved reveals the fact that no improve-
ment can be wrought and that the menufacturer has provided the best possible
protection. 4n explenation of this matter is deemed desirable in order to
anticipate future criticism. At the present time whenever the plate over-
load reley opens due to an overload, it is necessary to wait for & period
of 30 to 60 seconds before the plate voliage is agein available. This is
czused by the fect that the relay contects open the sterting contector and
it is necessery to permit the filaments to attein the proper operating
temperature before plate voliage is applied to the rectifier tubes. I
the plute overload reley were placed in the coll cirecuit of the plate con-
tactor an: overload would czuse the plate contactor to chatter in and out
cince the plete overload reley is of the automatic reset type and this

.



chattering would continue until the equipment was shut down manualily or
wntil a protective fuse was caused to blow. In transmitters of lower
power but which use the same line up of rectifier tubes, this unsatisfac-—
tory condition can be avolded by utilizing two overload relays, one in the
transmitter cnd one in the rectifier. But since the TAG-4 transmitter re-
quires that the total safe current output of the main plate rectifier be
utilized, no advantage would be gained by having two overload relays in
series. In the case of lower powered transmitters the overload reley in
the transmitter could be set to & value to protect the transmitter tubes
while the overload relay in the rectifier could be set to & somewhat
bhigher value and still give adeguate protection to the rectifier tubes.

In the czse of the TiQ-Z, however, the overload relay in the transmitter
must carry the 2 emperes power amplifier plate current, grid current and
intermediate amplifier plzte current and screen current. This total is
about 2.3 or 2.4 amperes which is the safe limit for the output current
of the main plate rectifier. Hence, it is impossible to stagger the set-
ting of the two relays should two be proviced. Thus a single overload
relay gives the same protection &as would be afforded by two relays, and
no suitable method to improve the overload relay action is availeble.

47. Par.2-12. Protective interlocks have been provided on all access
doors to prevent persomnel from accidentally coming in contact with danger-
cus potentials. These door interlock switches have been provided with suf-
ficient insuletion b prevent grounds and short circuits. Difficulty was
experienced with two of the interlocks, however. The interlock on the
lower right hand door cf the transmitter which gives access to the termi-
nal panel is likely to be dameged. The portion of the switch which is
secured to the door strikes the freme of the trensmitter when the docr
is opened and closed. This difficulty cen be overcome by lowering the
deor switch assembly 1/8". During locked key tests of the transmitter
it wae found that the equipment would shut down even though no cverloads
were present. This trouble was finally treced to the interlock on the
. Jower left hand door of the tramsmitter which gives access to the left
nend terminal panel. This interlock was making such precarious contact
that a very slight amount of vibraticn caused the circuit tc be Inter-
rupted. This difficulty was corrected by placing & bekelite shim under
the section of the switch which Is secured to the door.

48, Per.2-13. Ample provision has been made for ventilation eand cool-
ing. Perforated shielding is employed which permits the circuletion of
air through the equipment. A ventileting fan has been provided for cooling
+he antenna veriometer. This fen is placed into operation when the fila-
ments of the tramsmitter tubes ere lighted. The mounting of this fan is
snaatisfactory. When the transmitter 1is subjected to vibration the blades
of the fon strike the waells of the anterna coil. The meens for securing
this fan should be improved to prevent this wnsetisfactory condition. No
interference from this fan could be detected in a nesrby recelver, nor
did the fen ceause eny frequency variation or modulatioun.

Ch

/9, Por.2-14. After numerous locked key tests of several hours Jura~
hion , in amblent temperatures ranglng up to 50° Centigrade, inspection

revealed that no capacitors or other paris were dameged and there was no
sther compounds used in capacitors had softened or

idence that wax or

flowed from the containers.
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50, Par.2-15. During the course of these tesis the equipment was sub-
jected to numerous key locked tests for periods of two hours and more &
full power output without damege or signs of overheating. The equipment
was also keyed at the rate of 100 words per minute without showing signs
of brush discherge, corona, or sparking. Tables 1, 2, 3, and 4 are records
of two hour key locked tests conducted at frequencles of 177, 355, and 500
kilocycles.

51. Par.2-16. Table 5 shows the results of tests conducted to deter-
mine the sction of the transmitter when the antenna was short-circuited
and open-circuited. Tests were conducted &t frequencies of 500, 355, and
175 kilocycles. It will be noted that when the antenna was shorted or
open circuited the power amplifier plete current dropped to a value less
than normal. The equipment complies with this paragraph of the epecifica-
tions.

52. Par.2-17. The design of the equipment is such that all vacuum
tubes employed operate within the power limitations of Navy tube speci-
fications.

53, Par.2-19. MNo facilities were availeble to conduct a test wherein
the equipment would be subjected to conditions approximating the roll and
pitch of a vessel at sea. However, the construction of the equipment is
auch that it is believed that satisfactory operation will be secured wnder
‘he econditions outlired in this peragraph of the specifications. A greater
degree of strength and stability will be secured, however, if the corner
angles by neans of which the trensmitter end rectifier are secured to the
deck, are provided with heavy gusset plates, as reconmended in par.38 of
this' report.

54, Par.2-20. Tests indicate that the squipment is so constructed
shat it will comply with the requirements of this paragraph. Both the trans-
nitter and rectifier were subjected to the shock test outlined under par.
3-42 of the specifications without any damage or non-operation resulting.
The transmitter was also subjected to vibration of a rather severe nature.
£ one-half horsepower motor was bolted to the frame of the equipment. An
scecentric weight was secured to the motor shaft end the speed of the motor
mas varied through wide limits. It was possible to make solid copy through
‘he vibration which ensued. Observation of the emitted signal on & nearby
RAL receiver fziled to reveal any effects which could be attributed to the
vibration. Suiteble lock washers have been provided in most places and 1o
indications of loose connections were noted. No relays, circuit breakers
or door latches failed due to vibration or shock. The rectifier was also
subjected to vibration. The following effects were noted. The overload
relays were noisy although they continued to function satisfactorily. The
mein plate voltmeter gave false indications due to the fect that the dial
zsrd loosened up under the influence of vibration. This card is secured
o the meter proper by means of two small screws and nc lcck washers were
sed to prevent these screws from vecoming loose. The filament voltmeter
~1s0 foiled to function properly due to the same reason. it is recommended
that all meters provided with this equipment be provided with the necessary
Tock weshers. Another defect was noted after the trensnitter had beenﬂ
trangported to end from the U. S. Bureau of Stanaa:ds wh§re the tempeymture

myo screws became looge in the universal coupling

tests were conducted. ] _be € L coupl .
of the power amplifier tuning contrel. The loss of theses screws yrivenue
i W




the control from functioning. /Apparently these screws hzd not been provided
with lock washers. Care should be taken to see that this defect is prevented
in production models,

55, Par.2-21. ALl vecuum tubes have been cushioned against the effects
of vibration. Lord flexible mountings have been used for this purpose. All
of the tubes in the trznsmitter are mounted by means of a single framework
suspended on four Lord mountings. in the rectifier all tubes are mounted on
a single frame which is supported on four Lord mountings.

56. Par.2-22. The design of the circuits is such and the method of con-
trol provided is such that 1t is believed no further simplification could be
obtzined without sacrificing other necessary and desirable features. '

57, Par.2-23. 11 necessary controls and indicating devices are located

on the front panele and are sultably marked for identificetion.

58, Par.2-24. All control shafts and bushings are grounded or insulated
:n sccordance with the requirements of this paragraph. All control knobs and
handles sre insulated. None of the controls possess sharp corners or edges
which are iikely to Inflict injury. A nunber of the controls are varied
throuzh the medium of a hinged handle. When the desired setting is obtained
iha handle folds into a recess and locks itself into place. It is noted,
howevor, that severzl of these hendles do not lock tightly and 1t is feared
i under the influence of vibration and shock of greater intensity than
. applied during the tests these handles nmay release themselves and shut
the equipnent. Some of these handles lock bightly enough so that this
cannot tzke place, but the following controls should be made more

Control "A" — ¥.0. and L.P.A. Band Change Switch
Conirol "D" - P.A. Band Change Switch

Control "G" — Antenna Coupling Switch

Control of Signal Switch when in CW position

=

Control of Plate Transformer Tap Switch

5, All indicating instruments used in the construction of
Jis eguipnent are of the 3.5 inch dismeter, flush type, with bzkelite case.
4 felt washer has been placed between. the rin of the meter and the panel to
ig mounted in order to preveni brezkage. 11 volimeters employing
multiptiers have a sensitiviiy of 1,000 ohms per volt. The instru-

59, Par.Z-2
7

checked egainst precision type instruments and were
the specification requirements of 2% accurzcy. Table
lied with the HModel TAQ-4 equipnment.

]

urinished wer

ar.2-26. Appropriate naseplates which comply with the require-
povetrning specifications have been oroainently and secursly
B

£ the egulprent.

8]

zssenbled seperate wnits, such as transformers, re-
have besn narked as to operating voliage, current,
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62. Par.2-28. No spare parts are required with the preliminary model;
hence compliance with this paragraph of the specifications cannot be deter-
nined.

63. Par.2-30. The controls are so designed that the final controlled
elfect is increased as the values of the settings increase numerically.
Clockwise rotation of the control knob increzses the final controlled ef-
fect in all ceses except on the controls which govern the intermediate
amplifier tuning, power amplifier tuning, and the entenna loading. These
three controls must be turned in a counter-clockwise direction o produce
an increase in the final controlled effect. '

6L. Per.2-3l. The design of the equipment is such that ample space
has been provided for the vacuw: tubes employed and replacenent can be
readily accomplished. All relays are readily accessible.

65. Par.2-32. The combined weight of the equipment, exclusive of spares,
is 1895 pounds. Specifications permit a weight of 2600 pounds. See Table 7.

66, Par.2-33. The size of the units which comprise the TAQ-4 equipment
are such that they will pass through a door or hatch of the dimensions
specified in this paragraph. For complete dinensional details see Table 7.

67. Per.2-34. The line voltage was varied over the limites of -5% to
+5% and the ecuipment functioned satisfactorily when subjected to this
variation.

48. Par.2-35. Resistor mountings are marked with the Navy type num-
ter and the value of resistance., Tube sockets are marked to indicate the
type of tube to be used. Relays are marked to indicate their function in
‘he cireuit. Capacitors, reactors, transformers, etc., are not narked
with other than nameplate data. No provision is made in the preliminary
model to identify the parts in the equipment with a symbol corresponding
to the symbols used in the wiring diagrams and in the instruction book.

ey

6. Par.2-36. The construction of the shockproof mountings is such
thot replaceneat of the rubber parts employed cen be accomplished readily
2nd with sase if spere Lord mountings are available.

70. Par.2-37.  The eguipnment is capable of satisfactory operation
under varying line voltage conditlons, &s specified in this paragraph of
the specifications. ;
71, Par.2-38. The kodel TAQ-4 equipment has been provided with 1ift-
ing devices in the four top corners of each wnit. These eyebolts are of
satisfactory slze and strength, but some means should be provided for se-
ing these devices when they are mot in use to prevent them from
ling under the influence of vibration. In addition, it is recommended
appropriate nameplates be affixed to the shielding near the lifting
devicas to inform the personnel handling the equipment that such devices
are available. Since the 1ifting eyes are not visible to a man standing
on the deck, the presence of these lifting eyes may be overlooked. Name-
plates secured to the side snields would prevent this oversight.
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eguipment complies with the requirements of pars. 3-2 and 3-3 of the
specifications.

75. Par.3-4. This paragraph states in part that "Harmonics, key
s, 1ilt or other objectionable features in the equipment shall be
reduced to & minimum".

The intermediate power amplifier stage of the TAQ-4
transnitter is provided with a suitably tuned plate
cireuit and excitation from this stege is capecity
coupled to the control grids of the power amplifier
stage.

—
25

{(b) The power amplifier plate circuit is suitably tuned
and capacity coupled to the antenna tuning system.

(¢} This portion of the specifications states that "The
product of the ratio of zntenna system KVA to antemnna
systen KW times the ratio of power amplifier tank KVA
to power amplifier tank KW shall not be less than 150
under any of the operating conditicns listed under
par.3-3. Power amplifier tank KW shall be taken as
the sum of the power loss in the tank plus the power
coupled out to the zntenna sysiem. No actual check to
determine this factor was made, since study indicated
that the errors involved in making these measurements
would be of such a magnitude that the final result
would be less accurate then the results obtalined from
neking & practical determination of the overall ef-

| aad

ficiency of the equipment. Overall efficiencies are
1isted in Table 29. It will be noted that when op-
erating at normal adjustments the gfficiency is as
great as 38.6%, which is an exceedingly favorable
factor. Hence, in the opinion of the Laboratory, the
Hodel TAG-4 equipment complies with this requirement

of the specifications.

e
S
=
LR

o)

(d) The equipment is adequately shielded in order to

sinimize extraneous couplings between the various

circuits.

Harmonics are present as was determined by listening on an RAB receiver in
close proximity to the transmitter. Wiith the trzmsmitter operating into an
setual antenna at 215 kilocycles, it was possible to detect harmonie emis—
sion &s high as 16,000 kilocycies. However, these emissions were of no
greanter intensity than ere usually found in the output of similar equipment
of the same power. Mo 1ilt or undesireble modulation wes noted and no con-
tinuously oscillating tubes produce interference. Key clicks are present
in a considereble degree, but again it should be stated that the magnitude
of this type of interference compares favorably with the interference pro-
duced by other transmitters of similar chargeteristics. The transmitter
yed through the mediun of & specizl anti-key click keying device and
sreat reduction in the intensity of key clicks was obtained. A report

on this phase of the investigation will be submitted in separate corre-
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spondence. In general, thereio
equipment, compties with the requir
specifications.

od that the Hodel TAQ-4
4 of the governing

76, Par.3-5. The trensmitier iz capeble of emitting & signal modu-
1ated not less than 70k at 800 cycles per second with a consequent reduc-
tion in power output of less than 50%. Details nf this test are listed in
Table 13. Selection of OW or MCW method of transmission is effected by
means of a suitable control on the front panel of the transmitter.

77. Par.3-6. It is possible to adjust the transmitter for operation
at eny frequency within the specified range by means of controls located
on the front panel of the equl ment. Iin the opinion of the Laboratory
the nunber of controls provided are a ninimum compatible with efficient
operation. Table 14 lists the actual controls provided.

78. Par.3-7. The equipnent complies with this paregrsph of the
specifications.

79. Par.3-8 znd 3-9. The specifications require that the momentary
or periodic frequency varistions due to the causes listed shall not ex-
ceed a maximum of 350 cycles. The results of the individual tests are
sed in the following paragraphs.
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80. Par.3-9-1. Since highly accurate crystal controlled frequency
essuring equipment was used to set the freguency, no errors resulted
from the czlibration.

81. Par.3-9-2. &rrors in resetting to the desired frequency. Table
1lists the results of tests conducted to determine the reset accuracy.
Tests were conducted zt 355 and 500 kilocycles. The maximum deviation
noted was 127 cycles at 500 kilocyclies. Table 16 lists the results of
te

&
sts conducted to determine the degree of lost motion or back lash in the

(=]
anter oscillator cor

L
51 atrol. 1t will be noted that the average deviation
due to backlash resul from Tive trials was 86 cycles at 500 kilocycles
snd 133 cycles at 355 kilocycles. This is considered satisfactory per-
formance.

82, Par.3-9-3. Veriations in asbient temperature. Tables 17, 18, 19,
20, and 21 1list the results of tesis conducted to determine the {reguency
shanges resulting from changes in embient temperature. FPlates 3y &y 5y
-nd 6 show this data in graphic form. Table 21 presents & summary of the
tenperature tests and 1t will be noted that the largest frequency shift
due to z change of 5° smbient temperature was 121 cycles at 500 kilocycles.
During these tests it was discovered that the rectifier tubes ceased opera-
on wWaen the ambient temperature reached about 3.5°C and the tube compart--
t temperature wWas 17°. Hence, it was impossible to make any freguency
erminations ai zero degrees Centigrade. This deficiency 18 discussed
detsil under par.l5l of this report.

83, Par.3-9-4. Variation in supply line voltuge. The supply line
voltage was varied petween the limits of 418 and 462 volts; i.e. £ 5% of
/0 volts. Table 22 shows the results of tests conducted at 50G kilocycles
155 xilocycles. The voltage was varied slowly in steps of 1% and also
from -5% to +5%. The meximus change noted for the 1% step change
was 39 cycles at 500 kiloeycles, while the maximak change resulting from

i & 8 cyeles at 355 kilocycles.

a repid change in voltage wd

i,



8L. Par. 3-9-5- Yariation in antenna constants. Table 23 lists the
results of tests conducted at 500 and 355 kilocycles to determine the fre-
gquency change resulting from & 25% change in antemna constents. 1t will
be noted that the meximun change resulting from this ceuse was 13 cycles
at 500 kilocycles. Teble 23 also lists the varietions in frequency caused
by detuning the power amplifier circuit.

85, Par.3-9-6. Control of power output. Table 2/ shows the results

of tests conducted at 355 and 500 kilocycles in order to determine the action
of the trensmitter when the power was varied between maximum and minimum
1imits by means of the rectifier tap switch. It will be noted that the fre-
guency change resulting from this chenge in power was 76 cycles at 355 kilo-
cycies and 52 cycles at 500 kilocycles. 1t will be further noted that the
power could not be reduced to 10%, bub that the lowest value was 16% if tep

5 is taken as 100% and about 15% if tap 6 is designated as the full power
tap. Under the conditions of the test, however, tap 6 was designated as

110% at 500 kilocycles.

86. Par.3-9-7. Change of vacuum tubes. Table 25 1ists the results of
tests conducted to determine the chenge in frequency resulting from changing
tubes in the transmitter. These tests were conducted at 500 kilocycles and
i+ will be noted that the largest frequency change noted from this cause

was 50 cycles.

87. A sumnary of the tests conducted in conformity with the provisicns
of par.3-9 is contained in Table 26. Reference to this table reveals that
the Model TAQ-4 trensmitting equipment complies with the requirements of

this paragraph of the specifications.

88, Par.3-10. Neutralization has been employed to the extent necessary
to assure satisfactory operation. This neutralization 1s fixed and requires
no further adjustment.

49, Par.3-11. The design of the keying circuit is such that all tubes
cease to oscillate when the key 1is open, with the exception of the audio oS-
cillator tube. 1s tube continues €O osciliate for five «gconds after the
key ls open. This provision 18 necessary in order to obtain & satisfactory
Jegree of modulation when cperating at high keying speeds. Tesis were con—
ducted to determine whether the zudio oscillator created interference while
it wee osecillating in the key open condition. No signs of interference
~ould be detected in & nearby Fodel RAA receliver.

. 90. Per.3-12. The frequency range of the trensmitter is divided into
soveral bands controlled oy range selector switches. These selector switches
are as followss

.0, ané L.P.A. Band Change Switch, 6 positions
p.A. Band Chenge Switch, 6 positions

intenna Band Change Switch, 15 positions

The circuits are S5O constructed that ample overlap is provided to assure
continuity of the fregquency ronge. The bund chenge switches are provided
(ith interlocks which open the keying circult when these switches are 0pe€-
rated. 1Lt is possible +o make adjustments witpin say band with power on
the transmitter.
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9i. Par.3-13. The trunsaitier is capable of adjustment to and operation
st any freguency within the bands specified by means of front panel controls.
In the opinion of the Laboratory these controls have been kept to a minimum

o~

consistent with efficient operation. OSee Table 14.

92. Par.3-14. Each control is legibly marked to indicate its funchion.
In zddition, the frequency controls have been given designating letters
ranging from "A" to "HY, inclusive. A11 nmarkings are of a permanent charac—
+tor and are easily readuble at a distence of 24 inches.

93, Par.3-15. A calibration card is mounted on the front panel suit-
able for logging twelve frequencles. The card 1is protected by & trensparent,

aon-breazkable waterproof shield. The osrd holder is so constructed that
cards can readily be changed without resorting to the use of tools.

94. Par.3-16. Table 27 is a calibration of the master oscillator cir-
~ult vhich shows that the freguency per division of merking does not exceed
0.054 except for the slight deviation at 275 and 400 kilocycles. These devi-
ations are of such a minute cheracter that they in nowise interfere with
operation. At no place in the range docs the variation fall below 0.02%.

The width of the smallest scale division is 0.05". in the remaining ecircuits
the vernier ratio is such that the non-criticsl adjustment of the various
circuits is provided.

95. Par.3-17. Suitable friction type locking devices have been pro-
ided on the variable controls to prevent accidental movernent. However, as
vointed out in puar.58 of this report the locking feature of a number of the
inged handle switch sontrols requires correction.

oy o

96. Par.3-18. It is possible for an operator to adjust the transmitter
vo o previously calibrated freguency in less than one nan minute. Controls
ngn WEW, and "F" are equipped with adjustable positioning devices; ten de—
vices to each control. <‘he reset accuracy obtainable when using these posi-
tioning devices was checked at 500 kilocycles. The average frequency devia-
+ion was about 10 cycles.

97, Par.3-19. The equipment is so desigzned that it is possible to
_nift from one frequency to znother or from one type of emission to another,
sithout readjustment of any of the potentials applied to the transmitter.

98. Par.3-20. A three position nadjust-Tune-Operate” switch has been
provided to facilitate tuning operations. In step one only the master os-
cillator circult is energiazed. Step two applies reduced voltage to the
amplifier circulbs while in the operate position full potential is applied
to all circults. The Model TAQ-4 18 equipped with two plate contactors.
one of thess contactors operates when the "Tune-Operate" switch is in the
noperate’ position; while the other contactor is energized when the "Tune-
Operate® switch is in the "Tune™ position. This latter contactor is so
connected that it operates on the second tap of the plate transforuer,
giving a plate potential of 1575 volts. This voltage is high enough to
cause the plate overload reley to trip during tuning operations. When using
the plate potential supplied by tap 1 of the plate transformer all tuning
operations can be perforned without blowing the overload relays. Therefore,
i+ ig recomnended that the connections be changed so that when operating in

.



the "Tunc" position srepsformer Lap no.l will be utilized. Teble 28 shows
the frequency verietions due to the operetion of the ”Adjust—Tune-Operatc"
These nessurenents wWere mede at 500 end 353 kilocycles. The lergecst

R

switeh.
freauency change noted was 140 cycles &b 355 kilocycles.

99, Par.3-21. 4 suitable test key hcs been provided on the panel of the
trensmitter which permite three types of operation; namely, key open, mo-
mentary key closed and key locked. The keying circuit is so arranged that
when the momentary key is locked the five second drop-out relay ls inopera-
tive, thus permitting the transmitter to radizte continuously on CWW. Wihen
the transmitter is adjusted for HGW emission and the local test key is locked
the set will radiate on iCk for five seconds after which the audio oscillator
vime rclay operates and the KOV modulation is removed. The trensmitter then
continues to radizte on CH. It is believed that this type of operation 1s
not satisfactory. Conditions may arise where it may be desirable or neces-
sary to operate key locked on MCW. It is recommended, therefore, that the
sircuit be so arranged that the key on the transmitter panel can be locked
when operating on MCW and that the transmitter continue to radiste on HCW
as iong zs the key is closed.

100. Par.3-22. The tranemitter is so designed that the requirement of
"presk-in" operation hes been complied with. It should be pointed out that
when operating et ordinar, keying speeds the entenna post of the receiver
remains grounded. Thic ie due to the fact thet the coil of the relay which
short circuits the recelver 1 put terminals 1s energized through a pair of
contocts cn a slow acting relay in the trensmitter end not directly from the.
key relay. This slow acting relay fails to respond to every dot end dash
ond thus the receiver remains grounded mtil the key is left open for a con-
cidersble fraction of a second. t is believed that this type of operation
desirsbie since it affords meximum protection to the receiver.

is
101. Eggijzgi, The TAC-L eguipment empleys a motor driven fen for the

purpose of cooling the entenna verioneter circuit. This fan does not cause

zny interference in a nearby receiver. However, the mounting of this fan

‘= not satiafactory. Vhen the transmitter ie subjected to vibretion, the

fen moves sufficiently to permit its blades to strike sgainst adjacent mem-

bers. Steps should be teken to overcome this undesirable condition.

192, Par.3-2L4. This paragraph requires that it nust be possibkle to
vary the power output of the trensmitter from the meximum value to & mini-
mun velue not in excess of 10%. Tebles 24 and 29 show the results of tests
conducted &t 355 and 500 kilocycles. . The power is varied by nmeans of a
six point switch on the rectifier. It will be noted that the minimun power
output obtainable is 16%, wherees the specificetions require & reduction to
10%., In order to meke the TAQ-L transmitter comply with this requirement
it will be necessary to provide an additional tap on the plate transformer
which will produce a voltege lower then is at present obtained with tep no.l.
it may be pointed out, however, that & lower velue of power output can reedily
be obiuzinesd by uncoupling the transmitbter from the entenna. It 1s possible
tnat this method of obtaining reduced cutput weuld be nore stable and satls-
factory than that obtzined by still further redueing the plate potential ap-

plied to the power amplifier and intermediate amplifier tubes. 1t would al-

so obviate the necessity of still further complicating the plete transformer
by the sddition of three more Laps.
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103. Par.3-25. Suitsble indicator lamps nave been provided on the penel

x

of the trensmitter to indicste the follewing functions:

() Amber light to indicate when bies voltege is applied.

(v) Red light to indicate when power 1s applied to the
ecuipment.

£

(¢} Red light to indicate when plate power is applied.

10/. Par.3-26. The recessary indicating insiruments have been supplied
with the equipment to meet the reguirements of the specificetions. Table 6
lists the type and range ol meters supplied.

105. Par.3-27. The liodel TAG-4 1s equipped with a Tilament 1life meter
which registers the number of hours of operation. This meter was checked
sgeinst time end found to be accurate.

106. Par.3-28. The Model TAG-/ transmitter consists of two units bolted
together. Each unit of the transmitter is 24-7/8" wide. The transmitter
neete the requirements of this paregreph of the gpecifications as is 1llus-—

107. Par.3-31. The transmitter is completely shielded, both externally
and internaily. Lead sheathed cable is used for connections except in radio
frecuency circuits end in such places where lead sheath is not sultable.

Thers ic one point in the wiring which needs modificetion. The lead sheathed
cable running along the left hand side in the bottom of the rectifier had
its sheath damaged. It is necessary to remove the main plate transformer

during shiprent znd replace this transformer when the set is placed into
commission. This transformer is very heavy end it must be inserted through
the left side of the rectifier. ¥hile maneuvering the trensformer into
place it is very likely that this sheath was damaged and this sane form of
is likely to occur when the rectifier is being installed on board
Therefore, it 1s recommended that this cable be run in a different
so0 that it will not be subjected to injury or that the cable be pro-
by mcans of & substantliel retal cover.

108. Par.2-32. All meters in the transmitter unit are by-passed by
wezns of 0.0l mfd. capacitors, rated at 1200 volts and merked tested at
2500 volts. HMeters in the rectifier unit are not by-passed. The specifi-
cations do not definitely require or exempt the meters in the rectifier unit
from complying with this requirement. The rectifier meters in other equip-
ment purchased by the lavy have been provided with by--pass units and in the
interest of safety, it is recormended that gli meters be so protected. In
the case of ship instelleations entenna leads mey run very near the rectifier
inits and under such conditions by-pass units on the rectifier meters may
kbe a necessity. :

109. Par.3-33. The filament transformer in the transmitter unit comn-—
plies with the requiremenis of this paragreph.

11¢, Par.3-34. The transformers are compact, a@ir-cooled and capable of
continuous operation &t full operating load without showing signs of ex-
-zesive hezting. The trensformer in the trensmitter unit 18 equipped with
- suitable terminal nenel, properly marked to-indicate connections. Certain
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of the transforwers in the rectifier wnit sre subject to criticism and
these points will be discussed under par.0-63 of the specifications.

111. Par.3-35. DNo undue filament voltage variations occur when the
equipnent is keyed and satisfzctory OﬁeratiOﬁ wag secured when the line
voltage was varied between the limits of -5% to +5%.

112. Par.3-36. The tremsuzitiing equipment is sc constructed that:

(a) It can be installed with its back 1/2" from & bulk-
heed. {The knurled head screws by means of which
the chielding is secured to the frame extend 32"

(£) The foundetion pedestal may be bolted to the deck
for security. However, as pointed out in par.38
of this report it is believed that the foot members,
by mezns. of which the transmitter is secured to tbe
tecx, chouléd be strengthened by the addition of
heavy gusset plates.

11 cable connections can be effected at a termi-
nzl board suitebly located for sccess at the bot-
ton and neer the front of the equipment. The
terminal boards arc Pu“uabl} enclosed to protect
pereonnel and the doors giving zccess to these
spaces &re eaquipped with interlocks. The termi-
nal bosrds clear the deck by 5 inches.

@]
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(d) The renewal of vacuun tubes and the adjustizent of
r;w*-s, releys, or auxiliaries can readily be

acconnlished through access doors in the front
nanel vost of the relcys in the transmitter ere

a

directly on the front panel and hence cen
ted without opening any of the sccess doors.

U)

e} The keying relsy is mounted on the front panel.
o £

£} The entenna lead can be connected to the proper
- terminal through an opening in the top shield.

3 .»,2-37. The shielding 1s securec by meins of knurled head
serews which .are suitably secured to prevent loss. The chielding is of
cvcellent construction cnd well fitted so that eny shield may be removed
and repleced without difficulty. The access doors ere secursd by means
of latches operated by bekelite knobs. The design of these latches is
satisfactory, but it is recommended that the lurgo tube occess doors on
both the tremsmitter unit and the rcct*fier unit be secured by meezns of
two knobs Cuuh-' it the present time these doors ere fitted with enly
cne knob, elthough the smaller door which give access to the terminal
penels are secured by means of twe similer knobs and latches. The addi-
tion of the extra iatch on these lavge doors will tend to muke the
Ltgren¢ng‘ nore secure and eliminate any tendency of the doores to open
the influence of vibration or shock.
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114. Pzr.3-38. No access doors in the sides of the set are required.

115. Per.3-39. A1l access doors -in the front of the set are of the
hinged type ancd are of ample size to permit convenient replacement of tubes.
It is pointed out, however, that the weight of the doors is sufficlent to
cause them to sag, meking closure difficult. This sag also causes a gap
between the top of the door and the panel immediztely above, thus detracting
from the eppearance of the equipment. It is recommended that the doors be
hung on continuous piano type hinges instead of the two small butt hinges
now employed. In addition, the hinges should be of brass instead of steel.
The present hinges are steel. It may.be pointed out that transmitting
equipment being supplied to the Navy on recent contracts has been fitted
with access doors of the overlapping type. These doors, instead of fitting
flush into the panels overlep the panels by about one inch. This form of
construction presents a pleasing appearance if properly executed and pre-
vents gaps from appearing around the doors.

116. Par.3-40. The transmitter and rectifier units are equipped with
vertical, insuleted hand rails, 14" long.

117. Par.3-41. The equipment is provided with the necessary relays to
prevent the epplication of plate voltage before the filements have reached
proper operating condltlon.

118. Par.3-42. The transmitter was subjected to the shock test outlined
in this paragraph of the specifications. Table 30 lists the results of tests
conducted at 355 and 500 kilocycles. It will be noted that the maximum fre-
quency deviction noted was & cycles at 500 kilocycles. The transmitter com-
plies with the requirements of this test. The rectifier was also subjected
to the shock test without any ill effects being apparent.

119. Psar.3-43. An antenne blocking condenser 1s provided to eliminate
the possibility of high potentizl d.c. reaching the antenna circuit. This
capacitor is ratelat 5,000 volts and 0.0l mfd.

120. Section V. Transmitter Control. The transmitter control circuit
provided in the Model TAQ-4 transmitter operates in & manner different from
previcus circults of this nature. With the advent of rectifier power sup-
ply operated transmitters the contrel circults were necessarily modified.
In equipment supplied to date it has been the practice to permit the con-
irol rectifier which furnished the 110 volis d.c. for relay operation tc
operzte continuously since no means were provided to start this rectifier
from the remote control position. The Model TAQ-/ equipment is provided
with & circuit which ensbles the entire equipment to be started and shut
down, elther locally or from the remote control stetion. This is accon-
plished by utilizing the stenderd four wire control circuit to carry both
da.0. end d.e. '

121. The original form of the control circuit incorporated in the pre-
liminary Model TAQ-4 equipment possessed certain features which were not
deemed desirable. These are listed below:
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(1) The equipment coulcé be started when the locel start
stop switch is open; locel remcte switch in local
position; remote start stop.switch closed and both
loccl and remote keys closed. ilth the above condi-
tion if the locsl key were openec the.-key relsy was
subjected to 60 cycles. £

(b) The remote indicator lamp lights whenever the local
indimtor lamp is lighted. Thus the remote indicator
lights when only filament energy is applled to the
equipment. The desirable condition is thet the remote
indicator burns only when the remote operator has full
control of the equipment and will not burn under &ny
other condition.

(¢) The action of the "stert-operate” switch on the recti-
fier panel does not provide the type of operation de-
sired. In the operate position it is possible to
stert the rectifier by mesns of the loczl or remote
start switches in the normel menner. In the stert
position the filaments of the rectifier are lighted
but no high voltege is available either in the recti-
fier or transmitter. The operation desired is that
which is sccomplished by a high voltage disconnect
switch o that the rectifier mey be operated in &
normal manner but no high voltage is impressed upon
the transmitter.

In the present condition the remote key cperates the
key relay regerdless of the position of the "local-
remote" switch, if the remote start switch is closed.
The remote key should key the transmitter only when
the remcte-loczl switeh is in the remote position.

—
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(e) At the present time it is possible to stert the trans-

mitter from the remote stetion regardless of the posi-
tion of the loczl start stop switch. The circuit ar-
rangenent should be such that the local start stop
switch must be closed in order to start the transmit-
ter fron either local or remote position.

——
)
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lo filsment stand-by switch is provided, nor 1s such
2 switch required by the specifications. & stand-by
switch should be provided.

S

B

e motters were discussed with a representetive of the manu-
> type of operetion desired was outlined. After considera
en to this matter the General Electric Company submitted
sed circuit. This circuit was carefully strilied @nd
- tures noted. Certain modifications were suggested
by the Naval Research Leborstory and a revised schemetic diagram embody-
ing the various festures considered necessary and desirable was submitted
.eau of Fngineering in ref.(f), Navel Research Laboratery letter
of 1 Februsry 1935. In order to obtain the necessary method of
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operstion, it is recommended that the operation outlined in ref.(f)
called for. it is pointed out that there azre several ways of obtaining
the same final results and it is not deened desirable to limit 2z manu-
Tacturer to the exact method outlined in Drawing RA 43AA 2144, but the
circuit adopted should be capable of giving the sume performance.

123. Per.5-6. The keying relay is mounted on the front panel of the
trensmitter and provision has been made on the transmitter terminal board
for the comnection of all monitor and remote control lines. In this con-
nection it is pointed out that a large majority of the trunsmitters fur-
nished to the Nevy on other contracts have the four remote control lines
numbered in accordance with the merkings shown in Drawing RE 4344 216E
which forms a part of the governing specifications. Thus the control lines
always bear the same numbers, 1 to 4 inclusive. In the interests of con-
venience and stendardizetion it is believed that this same method of num-
bering the control lines should be employed in gll transmitters. Thise
plan is not followed in the kodel TAQ-4 transmitter and it is recommenced
that the Bureau of Ingineering request the General Electric Company to
adopt this method in all transmitters where the provisions of the remote
control system zpply. The key relay in the Model TAQ-4 performs the fol-
lowing funetions:

on of the transmitter for

o

Controls the emigsi
telegraphic

(p} Transfers the zntemmna circuit from the trans-
mitter to a receiver when the key is open and
restores it to normal for transmission when the
key is closed,

—~—
]
ot

Groands the antenna terminal of the reeceiver

ns of an auxi iary relay) while the set
is “DLn keyed and ungrounds- the receiver termi-
nal uhed keying ceases. This function 15 ac-
complished through the medium of a slow acting
relay associsted with the key relay. (See par.
100 of this report.)

124. Par.5-7. The keying control circuit is so arranged that the keying
relay is not energized until the rectifier has been brought up to the operat-
ing condition.

125, Par.5-8. The keying relay operates satisfactorily zt speeds up to
100 words per minute. See Plates 1 and 2. The keying relay operates satis-

sctorily at 115 volts d.c. and draws a current of 220 milliamperes.

126. Par.5-9 and 5-10. See pars. 120, L2l, and 1h2 of this report.

The a.c. control cxrcalts oper te at 110 volis 225

-24. The requirements of this paragraph are complied with
ion of the TAQG-4 equLymunta




129.  Par.5-25. The emergency shut ﬂown iTeature is so designed that
after an eunergency shut down the equinment cannot be started from any othcr
point than the one from which it is shut do-&m° In this connection it .
belisved that the name plates which identify the emergency switches should
be colored red. This method of ¢oloring in order to provide more distinc-
tive markings for the emergency switches is esnployed in other transmitting
equipnent and it is recommended that the TAG-4 equipment be modified to con-
form with this regulrement.

130. Per.6-3. The equipnent operates satisfactorily vhen the supply
line voltege 1s varied between the limits of -5% and +5% of normal. HNo
ToEAS Wers evailable for varying the frequency of the supply voliage, but

t is beliesved that this equipzent will operate satisfactorily on a supply
ere the frequency is subject to & + 2% change.

131. Par.6-4. The power equipment operated satisfactorily under full
powier, key locked transmitter load for periods ranging between one hour
and seven hours continuous operation.

132, Per.6-5. Reference to Table 29 shows that it is possible to
operate the TAQ-4 equipment at full power and draw only 7100 watts from the
supply lines. Anen operating on tap 6 where the power output was 113% of
normal the eguipment consuned 7800 watts. Specifications require that the
equipnent Lhull not draw nore than 9250 watts from the supply line at full
power outbtput.

133. Par.6-38. The equipnment is so designed that if proper notor gene-
rator equipment were substituted for the rectifier supply, operation could
secured. Some modification of the control circuits would be neceszsary.

134. Par.56-40. All rectifier tubes used in the equipmeat are of the
hot cathode nmercury vapor type.

¢ T . The dimensions of the rzctifier unit comply with the
quirenents of the specificstions. See Table 7.

—42. The rectifier fo main plate supply is of the three
type designe d for operation from 440 volts and employs
tubes, This rectifier operated satisfactorily as far as
1t is concerned but certain features of the design are not con-
tirely satisfactory. At least 50% of the time that this recti-
nte voltage applied to it, the a.c. overload relays in the

- ;uit trip open. The overload relays are set for sufficieatly
j current values to remain closed under full load operatlon and hence
it would be undeL=?fble to increese the current setting of these relays.
ipparently the surges occewrring when the plate contactors close cause

i ] to trip. The relays are of the self-resebting type end actual
not interferred with, doqevu_, the fzect that these coverload
8 anced to trip so frequently appears to indicaie the existence
Une ¢af;ctory condition. No starting or surge resistors are eimn-

'u“l 1n +n rectifier. Other equipuent supplied to the Navy has been
5tartiqg resistors which apparently prevented these surges

sufficient heights to cause the overload resleys to trip.

Y



In addition, the construction of the main plate trangformner does not reflect
the best workmanship. The transforser is not equipped with a terminal

panel for securing all of the connections which are required. The leads
from the transforamer sre left sufficiently long to reach the necessary
points of comnnection and in some instances this results in semi-flexible
leads between two and three feet in length. Due to the fact that this
transforner must be removed during shipment, it is felt that some of these
leads may be broken or injured and it is believed that a suitable terminal
panel mounted directly on the transformer would cbviate this difficuity. One
high voltage lead to the transformer was found broken on receipt. The metel
conductor was unbroken but the Insulating covering had been cracked and had
to be repaired. These high voltage connections are provided with terminals
on the transformer but the leads sre brought up alongside the tranuformer in
such a manner that they are subject to breskage. It is recommended that the
manufacturer be required to correct this condition in order to provide greater
safety.

137. Par.6-43. The design of the main plate rectifier is such that ap-
proximately one-half of the output veltage is available for auxiliary use.
Plhuu power for the intermediate amplifier is obtained from the main plate

etifier while plate voltzge for the master oscillator circuit is obtained
from an auxiliary transformer employing two type 38l66A rectifier tubes.
This rectifier operated satisfactorily during the majority of the tests
conducted but during that period when the keying characteristics of the
transmitber were being investigated, the plate transformer developed a short
circuited secondary which placed it out of commission. The exact cause of
this failure could not be determined without destroying the transformer.
The manufacturer should be required to give assurance that the transformers
ne supplies are capable of continuous and satisfactory operation.

Par.6-44. The bias rectifier is of the single phase full wave
T-‘able for the purpose intended and uses two Type 381664 tubes.
ion with the bias supply,attention is invited to par.l5l of this

5. Teble 31 covers tests conducted to determine the ef-
mr*slon of nhe m@Ln pl ate “ec+ifier. it will be noted that

requ¢r9 that the e;flc¢eﬂcy f conversion Shdll not be less

140. Per.6-46. Table 32 illustrates the results of tests conducted to
termine the voltage regulation of the various rectifiers included in the
\Q-/4 rectifier unit. It will be noted that in 211 cases the percentage

of regulation is within the recuirements of the specifications.

ble 33 shows the detaziled results of tests conducted

entage of voltage ripple present in the oubput of the
recti The actual ripple voltage present is less than the
‘“l[f“L by the goverming specificationms.

Par.6-48. A suitable

L
sctifier to ‘permit the tubes
he application of plate po

2l



143. Par.b6-43. A relay has been provided which gives toth under volt-
age and over voltage protection. YWhen the line voltage exceeds the safe
limits of operation the plate contactor opens and an alarm bell rings. It
was found that this relay operszted on an over voltage of 460 volts and on
an under voltage of 392 volts.

144. Par.6-50. A sixz point tap switch has been provided on the panel
f the rectifier to meet the requirements of this paragraph. By means of
thig tap switch it is possible to vary the plate voltage applied to the in-
termediate and power amplifier tubes between the limits of 50% to 104%.°
See Tables 24 and 29.

145. Par.6-52. All tubes used in the rectifier unit are accessible
fron the front of the equipment through an access door of adequate size.

146. Par.6-53. Indicating meters have been provided on the panel of
the rectifier unit in accordance with the requirements of this paragraph.
See Table 6. However, as pointed out in par.54 of this report, steps
should be tzken to prevent the dial cards of the meters from becoming loose
under the influence of vibration.

147. Par.6-54. A source of 115 volts dé.c. ls required for the opera-
tion of the key reley and associated relays. This potential is developed
by mesns of a single phase, full wave rectifier employing one 16X897 full
wave tungar rectifier tube.

1/8. Par.6-55. The total power required from the supply main for
operation of the transmitter and ail auxiliaries is less than that per-
1itted by the governing specifications.

149. Par.6-56. A suitable main switch, centrolled from the front
penel of the rectifier unit, is provided for removing power from the equip-
ment. Provision has also been made to remove power from the rectifier unit
by means of an emergency switch.

150. Par.6-58. Two instanteneous opening, self-reclosing, alternating
current overload relays, with indicating targets have been provided in the
primary of the mein rectifier plate transformer. A time delay opening,
instantaneous reclosing direct current overload relay has been provided in
the direct current output circuit of the rectifier. The studs,by means of
which the a.c. overload relay comnections sre made, have been left exces-
sively long. The studs are three inches in length; a 3/4" length would be
suffieient. In commection with the overload relay Cl”CUltS. attention is
invited to pars. 46 and 136 of this report.

151. Par.6-59. Two Calrod heater units have been provided in the
rectifier wnit. These heaters ere so arrenged that a coil surrounds tae
base of each tube, and their purpese is to hold the temperature around the
base of the tubes sbove 15° Centigrade. As pointed out in par.82 of this
report, the rectifier tubes ceased to operate when the ambient temperature
surrownding the equipment reached 3.5° Centigrade. At this temperature
the tube compertment temperature was 1?0 Centigrede. Due to this failure
of the rectifier tubes it was impossible to conduct tests at an ambient

25~



temperature of zero Centigrade. The manufacturer should be required to in-
crease the heating capacity of the heaters provided or provision should be
made to enclose the bases of the rectifier tubes in z compertment wherein
the temperature will be maintained at a high enough level to permit satis-
factory operation when the aczbient temperabure is zero., TWhen the bias
rectifier fails, due to low temperatures or for any other reason, the plate
supply is still impressed upon the transmitier tubes. This causes the tubes
to draw excessive current. #n interlocking relay should be provided so
that 1f the bias voltage fails the plate potential will automatically be
removed and thet in the absence of bias voltsge it will be impossible te
start the main plate rectifier.

152. Par.6-60. The rectifier unit is so designed that it may be in-
stalled ¢ dJ .cent, to the transmitter or as a separate unit.

153, Par.6-61. The rectifier unit s provided with a switch which
designated as & "start-operate" switch. This switch must be in the "operate"
position in order to start the equipment from the itransmitter panel. When
the switch is in the start position only the filament circuits are energized
and no high voltages are developed. As pointed out in par.121 (c) of this
report, the action desired is that provided by & high voltage discomnect
switch. A complete discussion of the control circuits will be found in
pars. 120, 121, and 122 of this report. Aun emergency switch has been pro-
vided by means of which the complete rectifier equipment may be shut down
and after such an emergency shut down the equipment cannot be started from

any point other than the one from which it was shut dowm.

154. Par.6-52. The various switches and controls are suitably marked
dentify each control for convenient operation under normal operating

ditions. It is recommended that the emergency switches be provided with
2 red nemeplate as described in par.129 of this report.

X

{738)
CON

155, Par.6-63. The transformers supplied with this equipment comply
with the requirements setv forth in this paragraph.

156. Par.6-64. The requirements of Section III regarding details of
construction with refersnce to shielding, method of securing shielding and
necess doors have been carried out in the construction of the rectifier

anite

157. Par.6-65. Suitable vertical hand rails have been furnished on
the rectifier unit, corresponding in construction with those furnished on

Faan TRt =
the transzaitter unit.

on ViI. The governing contract does not require spare parts
to be ﬂ*bﬂlt eT with the preliminary nmodel of the TAQ-4 equipment.

snriptive specifications submitted by the
gulipment vupp*neu agrees with the descrip-
. The guarznteed power outputs have
operated within the limits specified.
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160. Section IX. The preliminary instruction books submitted with the
preliminary model were complete and adequate for placing the transmitter
into operation.

161. BSection X. The material ccvered by this section of the speci-
fications has been discussed in detail under the general body of the speci-
fications. .

162, In addition to the tests called for specifically in ref.(b) cer-
tain additional tests were conducted. Each phase of the supply wes grounded
in rotation. No effect could be noted from these grounds, the transaitter
and rectifier equipment continued to operate normally and the quality of
the emitted note was not impaired.

163. Tests were conducted to determine whether the operation of the
rectifier caused interference in nearby receivers. A Hodel RAA receiver
was used for this test. . With the receiver in close proximity to the recti-
fier, very noticeable interference is caused up to about 70 kilocycles, at
which point it fades out raepidly. Grounding of the phases czused no dif-
ference in the intensity of the interference caused by the rectifier. A
coupling lead run close to the tubes cauced a very decided increzse in the
noise level in the receiver but considerable interference could be noted
when the RAA recelver was connected to an outdoor antemnna. Application of
filament potential to the tubes in the rectifier and transmitter caused a
slight increase In the neoise level. When the plate potentials were applied
to the rectifier tubeg a very decided inerease in the noise level was noted.

164. £ summary of the defects noted and such items as do rot comply
with the requirements of ref.(k), together with suggested changes or modi-

fications, are listed below.

(lote: The numerals enclosad in parentheses rafer to the psra-
graphs of this report iumder which these items are dis-
cussed in detail.)

() (34) The floor of the packing case containing the transmitter
was broken during transit.

(b} (38) The strength of the footing members of the transmitter
and rectifier should be increased.

(c)y (40, 82, 151) Mercury vapor rectifier tubes fail to function
in low ambient temperatures.

{d) {42) Steel parts are employed where other metals would be nore
suitable.

(e} (45) The current carrying capacity of the contacts of the start-
ing contactor should be increased; the location of the fuse in the mid tsp
oif the mein plate transformer should be changed.

(£) (47) The installation of the door interlocks should be improved.



(g) (48, 101) The mounting of the ventilating fen is umnss isfactory
under vibration.

(h) (54) Heters in rectifier fziled due to vibration; power amplifier
universal coupling joint became inoper e

(1) 1(58) ”he hinged handles of certain controls do not lock securely.

(j) (68) The component parts of the transmitter end rectifier units
are not identified by means of symbol markings.

(k) (71) Means should be provided to prevent lifting devices from

rattling under influence of vibration; nameplates should be provided to
indicate location of 1lifting devices.

(1) (85, 102) Output power reduction to 10% is not obtained.

(m) (98) The tune-operate switch should connect to plate transformer
tap no. 1 in tune position.

(n) (99) Provision should be made to enable key locked operation
on MCW to be obtained.

(o) (107) Lead sheath on cable in rectifier damages; means should
be provided to prevent this.

(p) (108) Heters in rectifier unit are not provided with by-pass
UFil'bSo e

(q) (113) Large doors on transnitter and rectifier should be equipped
with two securing latches.

(r) (115) Large doors on transmitter sag; stronger hinges should be
provided. -

(s) (121,122) Control circuits contain undesirable fectures.

(t) (129,154) Emergency switches should be marked more distinctively.

(uj (136) £L.C. overload relays trip when starting main plate recti-
fier; terminal panel on transformer does not accommodate all leads; high

voltage lead on main plate transformer was damaged.

(v) (137) Auxiliary plate transformer failed due to short circuited

(w) (150) Comnection studs on a.c. overload relays are too long.
(x) (151) A grid protective relay should be provided.

N

(y) (153) No means iz provided for *enoang high voltage from trans-
mitter and confining the hig h voltage to the rectifier unlt.

(z) (163) Rectifier produces interference in nearby receivers.

B



Table 2

MODEL TAQ-4 TRANSMITTER (PRELIMINARY KODEL)

2 hour key locked run at full power

Test per par. 2-15 and 10-3-8 of Specifications RE 134 351H

fntennz: 1.65 ohns, 2000 uwuf capacity

Frequency Mntenna  Ambient Plate
Time Kilocycles Current Temp. Volts
13125 355,828 34.5 250 2350
1135 211 34.7 2548 2360
1145 203 34.6 26::5 2360
31355 Ty 3417 27.0 2360
1205 310 35.2 27.2 2375
1215 790 35.2 275 2375
1225 785 35.0 28.0 2375
1235 783 34.6 28.0 2350
1245 781 34.8 285 2350
1255 778 3.8 28.6 2350
1305 779 34.5 29.0 2350
1315 776 34,8 29.0 2360
1325 772 35.0 29.2 2360

Haximum frequency change: 56 cycles

Plate Line
Current Volts
2050 440
2100 442
2100 442
2100 442
2150 Ll
2150 LA
2100 L6
2100 442
2100 442
2100 L42
2100 LL2
2100 L2,
2100 440



Table 4
MODEL TAGQ-/ TRANSMITTER (PRELIMINARY YODEL)

2 hour key locked run at full power

Tect &s per par.2-15 and 10-3-8 of OSpecifications RE 13A 351H
intenna: 1.65 ohus, 2000 uuf capacity

Frequency Intenna Ambient  Plate Plate Line
Time Kilocycles Current Temp. Volts Current Volts
LAED 500.750 34.0 30.4 2350 2000 4L4£O
1420 696 33.8 30.8 2325 2000 440
1420 658 33.7 .2 R325 2000 440
1440 625 34.0 31.6 2325 2000 438
1450 . 619 34.0 32 2350 2000 440
1500 611 33.8 31.6 2325 2000 438
1510 535 34.0 31.6 2325 2000 436
1526 590 33.7 i P 2300 2000 432
1530 590 33.9 3.7 2325 2000 436
© 1540 585 33.8 31.9 2325 2000 434
1550 589 33.9 31.6 2325 2000 436
1600 585 34.5 3L.9 2350 2050 L2
1610 581 3444 32.0 2350 20C0 LA4Z

lfaximum frequency change: 169 cycles



Table 5
KODEL TAG-/ TRANSMITTER (PRELIMINARY KODEL)
Antenna Short-Circuited end Open-Circuited

Test as per par.2—i6 of Specifications RE 13A 351H

Frequency Antenna Plate Volts PoE, Ip Ant.Cur.
500 kes Normal 2340 2120 .2
500 Sherted 2380 1500 14.0
500 Open 2360 1650 14.0
355 kes Normai 2350 2100 31.0
355 Shorted 2400 590 -
355 Open 2400 700 -
175 kes Normal. 2360 2180 39.0
175 Shorted 2420 ' 700 -

275 Open 2420 750 -



Table 6

MODEL TAG-/4 TRANSHITTER (PRELIMINARY HODEL)

lieters supplied with Equlipment

Test as per pars.2-25 and 3-26 of Specifications RE 13A 351K

TRANSEITTER

- H.0. Plate Armeter; 0-200 m.&., d.c., Type CG-22063

I.P.A. Plete Ammeter; 0-500 m.s., d.c., Type CG-22067

- P.A. Plate immeter; O-4 amperes, d.c., Type CG-22007

- Mtenna Ammeter; 0-50 emperes, r.f., with external thermocouple,

Type CG-22041

~ Filament Voltmeter; 0-15 volts, a.c., Type CG-22080

Bias Voltmeter; 0-500 volts, d.c., with external resistor, (1 wmit)
500,000 ohms; 1,000 ohns per volt; Type CG-22100

— Audic Oscillator Plate Ammeter; 0-200 m.a., d.c., Type CG-22063

Plate Voltmeter; 0-3 kv, d.c., with 3 unit external resistor,
3,000,000 ohms total, 1,000 ohms per volt, Type 0G-22108.

i
I

o
]

=
I

RECTIFIER

1 - Main Plete Ammeter, O-4 amperes, d.c., Type CG-22007

1 -- Filement Voltmeter; 0-150 volts, a.c., Type CG-22084

1 - Main Plate Voltmeter; 0-3 kv, d.c., with 3-unit external resistor,
3,000,000 ohms total, 1,000 ohms per volt, Type CG-22108.

1 - Auxiliary Plate Voltmeter; 0-3 kv, d.c., with 3-unit external resistor,
3,000,000 ohms totel, 1,000 ohms per volt, Type CG-22108.

1 - Biazs Voltmeter; 0-500 volts, d.c., with external resistor, (1 unit)
500,000 ohms; 1,000 ohms per volt; Type CG-221Q0. '



Data as per par.2-32, 2-33, 3-28 and 6-41 of Specifications RE 13A 351E

TRANSMITTER
Height
Width
Depth

Weight:

VWeight

The width of each wnit of the transmitter, which consiste of two units

Table 7

MODFL TAQ-4 TRANSMITTER (PRELI¥INARY MODEL)

List of Dimensions

Specification
Reguirements

7on
50N
36"

See note below.

7on
240
37n

See note below.

bolted together, is 24-7/8".

HOTE:

Actual
Dimensions

of Frane

Tan
49"
31-3/8“

an
23
31—3/8"

Aetual
Overall
Dimensione

72 n
49-3/4"
36"

915 1bs.

Fon
23-3/4"
36n

980 1bs.

The specifications require that the total weight of

the equipment shall not exceed 2600 pounds; the combined

weight of the Transmitter and Rectifier units is 1895 pounds.



Table 8
MODEL TAG-/4 TRANSMITTER (PRELIMINARY 4ODEL)
Determination of Power Cutput

Test per par.3-2 and 3-3 of Specifications RE 13A 351H

Column No. 1 2 3 4 5
Control or 175 175 175 175 175
Meter kes kes kes kes kes

A 1 i 1 1 1

B 295 295 295 295 295

c 119 110 110 112 1131

D i 1 1 1 ]

E 75 32 100 110 35

bix 47 L 94 113 50

G 4 4 3 2 4

H ¥ i1 1 5 7
Sig Switch oW CW oW oW Cw
HO I 92 9% 90 94 95
ipp P I 190 185 190 188 192
PA Ig 280 270 280 280 280
Act PL I 2000 2000 2000 2000 2000
E line 440 439 44,0 42,0 442
E fii 11 3 11 il | 13
E plate 2300 2290 2325 2300 2310
% bias 53 251 260 258 256
5 aux 1490 1480 1500 1500 1490
Int Cap 1000 1000 1000 1300 1600
fnt Res 7.5 495 3.03 1.04 6.6
Mt I int 3 26 30.8 41 24.9
fint I ext 18.8 9.2 25.2 35.0 20.1
int Power 2522 2226 1924 1276 2668
Juar Power 2300 2170 1760 1000 2550



Table 10

HMODEL ThG-4 TRANSMITTER (PRELIMINARY MODEL)

Determination of Power Qutput

Test as per par.3-2 and 3-3 of Specifications RE 134 3510

Column HNo.

Control or
Meter

T omEg Qo

Sig Switch

MO I

Int Power
Guar Power

215
kes

558
153
2
139
167

CW
92
200
280
2000

I
ip

11
2350
260
1500
1000
3.03
32.2
2643
2100
1920

215
kes

558
153

=~
143
165

CW
95
195
280
2000
Llid,

71
<

2330

255
1490
1000
R.04
36.0
29.3
1753
162C

4

215
kes

2
558
155

2
167

67

2

10

CW

95
197
260

2000
436
13
2270
254
1480
1600
1.03
L2
374
1440
1380

\n

215
kcs

558
153

156
67

10
W

95
195
280
2000
440
11
2320
255
1490
1600
0.65
49.0
42.0
1147
1100



Table 1

1

MODEL TAG-4 TRANSMITTER (PRELLVINARY MODEL}

Deternpination of Power Cutput

Test as per par.3-2 and 3-3 of Specifications RE 134 351K

Column No.

Control or
beter _

ool g atm e

w
L.
[i1e]
w3
=
i_. -
ctr
[¢]
b

int Power
Guzr Power

2

355

kes
nll

552
1.7
4
21
150

12
cwW
99
191
250
2000
440
1%
2300
260
1450
1200
A
31,0
2 3
2432
2180

3
253

kes

4
552
143

95
158

12
CW
100
210
210
2000
s
L4k
2300
253
1495
1300
2.03
38.5
30.8
1927
1650

355
kes

552
142

73
100

13
CW
100
197
260
2000
L4 4,
11
2320
260
1500
1660
1.03
16.8
39.6
1615
1570



Table 12
MODEL TAQ-/4 TRANSULTTER (PRELLMINARY L0ODEL)
Datermination of Power Output

Test as per par.3-2 and 3-3 of Specifications RE 13A 351H

Coluwmn Noa I 2 3 /
Controi or 355 565 565 565
Heter kes kes kes kes

A 4 6 6 6

B 552 505 505 505

C 146 144 145 144

D 5 6 6 6

B 73 g i § 120 107

F 125 g9 110 93

G 2 4 2 %

H 13 14 14 i5
Sig Switch CH cwW CW CwW
MO Ip 100 120 120 110
iPA4 *Ip 199 199 200 204,
PA I, 240 200 210 200
Act "PA Ly 2000 2000 1740 2000
§ line L, 440 Ll 446

B 11 TE B 13
_ i plate 2320 2300 2330 2340
E bias 259 <50 255 R58
E aux 1500 1490 1500 1500
Mt cap 2000 1300 1300 2300
fnt res 0.82 8.1 0.53 8.1
tnt, I int 50 25 A9.5 24,
tint I ext 43 18.2 £0.0 18.0
int power 1518 2680 848 624
JUEY power 1450 2410 800 2580

* denotes meximum plate curvent that could be drawn and yet
keep antenna amuneter on scale. Set was capable of generating
more power than 848 watts,



Table

(T\
bt

o

J

MODAL TAQ-4 TRANSILTTER (PRELUIINARY #ODEL)
HCOW Operation

Tests as per par.3-5 of Specifications RE 13A 3511

175 215 355 565
kes kes kes kcs
HCW Power 1505 ¥ 168/ W 1653 W 1588 W
¥ Power 2522 W 2600 W 2640 W 2680 W
% MCW to COW 59.6% 64.8% 62.6% 59, 2%
¢ Hod.Pos. Peaks - 15 42 42
% llod. Neg. Peaks 100 100 100 100

Fregueney of Modulation - 800 cycles
i 3 ¥

tions require that the signal be modulated not less than 70%;
or output be reduced to not less than 50% and that the fre-

(=]
juency of modulation be 800 cycles + 5%,



Table 14

DEL TAQ-/ TRANSMITTER (PRELIMINARY WODHL)

List of Controls for operation of TAQ-4 Eguipment

Data as per pars. 3-6 and 3-13 of Specificaztions RE 13A 351H

Control

Designation

s B s B w o)

ot

H

(TRANSMITTER)

i.0. and 1.P.A. Band Change Switch, 6 positions, pro-
vided with key circuii interlock.

i.0. Variometer

1.P.A, Variometer

P.A. Band Change Switch, 6 positions, provided with
key circuit interlock.

P.A. Variometer

Antenna Variometer

Antenna Coupling Switch, 4 positiens, provided with
key circuit interlock.

Intenna Band Change Switch, 15 positions provided
with key circuit interlock.

Signal Switch, CW - Tone; 2 positions, provided with
key circuit interlock.

Adjust-Tune-Operate Switch; 3 positions, provided
with key circuit and plate voltage interlocks.
Filament Rheostat

Remote-Local Switch

Start-Stop Switch

Imergency Switch

Filzment Hour Heter

Tube Protective Relay

Keying Relay

Audio Oscillator Standby Relay

(RECTIFIER)

Line Switch

Start-Operate Switch

Emergency Switch

Plate Transformer Tap Switch, 6 positiocns,
interlocked for plate voltage.

Filament Bheostat

D.C. Plate Overload Relsy

£.C.. Overload Releys (Two)

Under-Over Voltage Relsy



Teble 15
MODEL TAG-4 TRANSHITTER {PRELIWINARY HODEL)
Reset Accuracy

Test as per per.3-9-2 of Specifications RE 13A 351H

Trial Frequency Time Devistion in Freguency
_No. kilocycles Seconde cycles Percent
Orig. 355.806

1 355.899 50 +93 0.026

2 355,805 40 -1 -

3 355.825 50 +19 0.005

4 355.845 45 +39 0.011

5 355.875 35 +69 0.01¢

Aversge L/, eycles 0.0124%

Orig. 500.638

1 500.726 45 +92 0.018&

2 500,702 40 +64 0.013

3 500,765 40 +127 0.025

g 500, 600 45 -38 C.008

5 500,640 a5 ¢ = 2 -

Average 64 cycles 0.0128%



HODEL TAG-4 TRANSHMITTER (PRELIMINARY HODEL)

Test for loet motion and back lash.

Frequency when Frequency when

approaching setting approaching setting

from clockwise fron counter clock- Cycles

direction. wise direction. Back Lesh
500.658 500.797 139
500.803 500.852 49
500.735 500.822 87
500,763 500.810 47
500.740 500,849 109

Average:85 cycles

355.636 355.870 2%
355.626 355,768 T4
355.642 355.699 57
355.676 355.783 107
355.684 355.807 123

Average: 133 cycles



Teble 17
. i T T R il e e R I&: TIETW AT DT b o
HODEL TaQ-4 TRAMSHITTER -_?.E{}.'JLJ.‘-.; [NARY 0DEL])
Change in Anbient Tenperature

Test as per par.3-9-2 of Specifications RE 13A 3514

355 Kilocyclaes

Powe:

Power anplifi

Rectifier amplifier plate
Ambisnt  tube comp Actual plate current

Tine g g Freguency _Voltiage mils
N&20 25.0 2.5 355.952 2250 2000
30 2445 39.0 925 2250 2000
40 295 a5 905 2250 2000
50 25.0 26.0 885 2250 2000
09200 2545 38.0 875 2250 2000
10 25.0 36.0 865 2250 2000
20 25.0 2645 860 2250 2000
30 250 330 855 2250 2006
090G 30.0 40.0 355,815 2200 2000
50 30.0 41.0 835 2200 2000
1060 30,0 £l.5 825 2200 2000
16 30,0 42.0 820 2200 2000
20 3C.0 42.5 815 2200 2000
30 30.0 43.5 &12 225 2000
20 30.0 43.0 805 2225 2000
5G 30.0 4to 0 805 2200 2000

1100 35.0 L7:.5 355,795 2200 2000
10 3545 47,0 785 2225 2000
20 35.0 49.0 780 2200 2000

2200 2000

ad
(&)
W
s
bs
o
e AN
o
o
~1
[os)
o

Ay 35.0 £9.5 75 2200 2000
50 35.0 49.0 770 2225 2000
1200 35.0 49.3 765 2200 2000
1G 35,0 50.0 760 2250 2000
1220 £0.0 53.0 355.755 2250 2000
30 £0.0 535 750 2250 2000
40 £40.0 540 750 2200 2000
50 40.0 5405 743 2200 2000
1300 £0.0 Skt 750 2200 2000
10 £0.0 550 750 2200 2000
2 40.0 5445 750 2200 2000
30 40.0 5445 750 2200 2000

P b
l_]‘ »:
OO

M i~ b
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Table 17 (cont'd)

_ Power
Power amplifier
Rectifier anplifier plate
Ambient tube coup. Actusl plate current Line
Time G o Frequency Voltage _ mils _ Volts
1340 14.5 56.0 355.748 2200 2000 414
50 45.0 56.5 748 2200 2000 415
1400 45.0 60.0 i 2200 2000 414
10 45.0 60.0 725 2200 2000 416
20 45.0 60.0 717 2200 2000 416
30 45.0 60.0 714 2200 2000 416
20 480 60.0 710 2225 2000 416
50 £5.0 570 705 2200 2000 115
1500 50.0 65.0 500.7925 2200 2000 415
10 50.0 65.0 690 2200 2000 415
20 50.0 6l..5 682 2200 2000 413
30 50.0 6L.5 672 + 2200 2000 .16
40 50.0 62.5 670 2200 20090 416
50 50.G 60.5 470 2200 2000 416
1500 50.0 60.0 664, 2200 2000 416
10 50.0 6l.5 662 2250 2000 415
Difference between readings taken at 0930 and 1050
Anbient temperature - 5. 0°C
Difference in freguency = -50 cycles
Diffarence in frequency per degree Centigrade = -10 cycies, .0028%

Difference between readings taken at 1050 and 1210
kmbient temperature - 5.0°C
Difference in frequency = -45 cycles
Di fference in frequency per degree Centigrade = -9 cycles, .0025%

Difference between readings taken at 1210 and 1330
Anbient temperature - 5. g°C
Difference in frequency = -10 cycles
Difforence in freguency per degree Centigrade = -2 cycles, .00056%

H

Difference between resdings taken at 1330 and 1450
Ambient temperature — 5.0°C
Difference in frequency = —-45 cycles
Difference in *fauucnvy ver degree Jentigrade = -9 cycles, .0025%

Dif{erence between readings taken at 1450 and 1610
fmbient teapercture - ).““C

Lifference in frequency = -43 cycles
Difference in frecuency per degree Centigrade = -8.¢& cycles, L002.%

=



LTUINARY HODEL)

i 5 ; ;
i o ; = CO M -
Effect of Change in fmbient Tenperature

Power
Power anplifier
Rectifier amplifier plate
Anbient tube comp. Actual plate Gurrenc Line
Time °¢c . Frequency _Voltaze mils Volts
0830 20.0 36.5 355.432 2250 2000 416
AY 20.0 £1.0 420 250 2000 FAVA
50 19.5 415 410 2250 2000 420
0900 20.0 4245 400 - 2250 2000 420
10 20.0 42.5 392 2250 2000 17
20 20.0 27.0 386 2250 2000 v 41
30 20.5 3340 374 2250 2000 418
40 20.0 33.5 22 2250 2000 416
0950 15:0 37.0 355.374 2250 200C 417
1000 15.0 38.0 385 2250 2000 416
2 15.0 35:0 392 2225 2000 416
20 15.0 335 400 2250 2000 414
30 15.0 34.0 405 2200 2000 412
40 150 34.0 405 2225 2000 13
50 15.0 33.5 410 2225 2000 FARA
1100 15.0 34.0 407 - 2225 2000 41/
1110 10, 2.0 , 355.420 2250 2000 414
20 10.0 320.0 426 2225 2000 412
30 10.0 29.0 - L3R 2225 2000 414
4 13.0 29.0 438 2225 2000 412
50 10.0 28.5 440 2225 200C £14
1200 10.0 28.0 ' LL4, 2225 ¢ 2000 A
1 10.0 28,0 450 2225 2000 416
20 10.0 28.0 450 2250 2000 416
1230 5.5 275 355.450 2250 2000 416
40 5.0 75 450 2200 2000 416
50 5.0 26.5 455 2250 2000 418
1200 ) 26,5 455 2250 2000 418
10 Bkl 26.5 455 2250 2000 418
20 5.0 25,5 458 2250 2000 418
30 5.0 25.0 460 2250 - 2000 418
AL 5.0 25.0 4€0 2250 2000 416
NOTE: Due o failure of rectifier tubes, thls test had to be diseconiinued
before reaching zero degrees Centigrade.

el



Table 18 (cont?d)

Difference between readings taken at 0940 and 1100
hmbient temperature - 5.0°C
Difference in frequency = +35 cycles
Dirference in freguency per degree Centigrade = +7 cycles, .0019%

Difference between readings taken at 1100 and 1220
Ambient temperature — 5.0°C
Difference in frequency = +43 cycles
Difference in frequency per degree Centigrade = +8.6 cycles, .0024%

Difference between readings teken at 1220 and 1340
tnbient temperature - 5,0°C
Difference in frequency = +10 cycles
Difference in freguency per degrece Centigrade = +2 cycles, .00056%

NOTE: When ambient temperzture reached 3.5°, rcetifier compartment
temperature was 17°, rectifier tubes ceased to operate.



Table 19

HODEL TAGQ-/ TRANSMITTER (PRELIMINARY HODEL)
Effect of Change in Ambient Temperature
Test as per pear.3-9-3 of Specifications RE 134 351H
500 kilocycles

Rectifier " Power Power
Libe amplifier amplifier
Ambient comp. Actual Plate plate curr. Line
Time O Lt Irequency Volis mils Volts
0830 2405 £0.0 500,830 2325 2000 434
£0 25,0 46.0 743 2325 2000 422
50 25.0 £5.0 692 2325 2000 434
0900 25.0 40,0 657 2325 2000 432
10 25.0 38.0 630 2300 2000 432
20 25.0 379 618 2300 2000 430
30 25.0 Flab 592 2300 2000 428
40 25.0 34.0 593 2300 2000 428
0950 29.5 £0.0 500. 560 2300 2000 426
1000 3.5 £3.5 538 2300 2000 426
10 30.0 £3.0 520 2250 2000 426
20 30.0 38.0 520 2250 2000 426
30 30.0 36.0 530 2250 2000 426
Lo 270 34.9 538 2250 2000 426
50 30.0 A0.5 530 2275 2000 426
1100 Z.0 255 534, 2275 2000 425
1110 3he5 2.0 500,49/ 2275 2000 425
20 35.0 45.0 488 2250 2000 L24
30 35,0 16.0 182 2250 2000 425
4 35.0 A7.0 468 2250 2000 L2
50 2540 478 45 2250 2000 L24
1200 350 L6.0 435 2250 2000 426
10 35.0 8.0 422 2250 2000 426
20 35.0 Sl 5 7l 3 2250 2000 426
1230 39.5 51.0 500,398 <250 2000 426
20 £0.0 5k 5 - 387 2250 2000 425
50 £D.0 520 373 2250 2000 426
1300 £40.0 AR 345 2250 2000 425
10 40.0 52.0 340 2250 2000 L26
20 40.0 £9.0 345 2250 2000 426
30 £40.0 53.0 348 2250 <000 LR4
40 0.0 52.0 345 2250 2000 LRR2
1350 45.0 575 500.330 250 2000 420
1400 45.0 56.0 320 2250 2000 422
10 45.0 56.0 320 2250 2000 L22
20 450 56.0 315 2250 2000 LR22
30 £5.0 550 320 2250 20C0 L2



Table 19 (cont'd)

Rectifier ' Power
tube Power anplifier

Ambient comp. Actual fmplifier plate curr. Line

Time e o0 Frequency Plate Volts mils Volts
1440 45.0 575 500.323 2250 2000 422
50 450 58.0 332 2250 2000 422
1500 45.0 56.5 325 2250 2000 422
1510 50.0 63.0 500,300 2250 2000 420
20 50.0 65:5 300 2250 2000 419
30 50.0 64.0 300 2250 2000 418
40 50.0 65.0 298 2250 2000 424
50 50.0 66,5 290 2250 ; 2000 426
1600 50.0 63.0 303 2250 2000 428
10 50.0 62.0 312 2250 2000 428
20 50.0 615 SET 2250 2000 . 428

% D.C. line voltage off for five minutes.

Di fference between readings taken at G940 and 1100
Anbient temperature — 5.0°C
Difference in frequency = -39 cycles
Difference in frequency per degree Centigrade = -7.8 cycles, .0015%

Difference betwecen readings taken at 1100 and 1220
imbient temperature - 5.0°C
Difference in frequency = -121 cycles
Difference in frequency per degree Centigrade = -24.2 cycles, .0048%

Difference between readings teken at 1220 and 1340
Ambient temperature — 5.0°C '
Difference in frequency = -68 cycles
Difference in frequency per degree Centigrade = -13.6 cycles, .0027%

Difference between readings teken at 1340 and 1500
Aubient temperature - 5.0°C
Difference in freguency = -20 cycles
Difference in frequency per degree Centigrade = -4 cycles, .0008%

Difference between readings teken at 1500 and 1620
inbient temperature - 5.0°C
Difference in frequency = -8 cyciec
Difference in frequency per degree Cenbigrade = ~1.6 cycles, .00032%



Table 20
HODEL TAQ-4 TRANSMITTER (PRELIMINARY IIODEL)
Effect of Change in Ambient Temperature
Test as per par.3-9-3 of Specifications RE 13A 351H

500 kilocycles

Rectifier Power
tube Power amplifier
Anbfient conp. Actual Amplifier plate curr. Line
Tine °g % Freguency Plate Volts _ Hils Volts
0820 2445 39.0 500.410 2325 2000 430
30 25.0 38.5 350 2325 1900 434
40 25.0 39.0 315 2325 2000 432
50 25.0 256D 250 2350 2000 436
0300 24,0 35.0 275 2325 2000 434
i0 25.0 33.5 260 2300 2000 432
20 25,0 F34.5 250 2300 2000 429
30 25.0 Bl 250 2200 - 2060 427
0940 20.5 29.5 500.252 2300 1950 426
50 20.0 27.0 265 2300 1600 426
1000 20.0 35.5 275 2275 1925 426
10 20.0 27.0 285 2300 1900 426
20 20.0 3.0 290 2300 1900 426
30 20.0 Lls5 290 2300 1900 4L25
40 19.5 41.0 298 2325 1300 A25
50 20.0 £3.5 300 2300 1900 426
1100 15.0 33.5 500.310 2300 1900 426
0 15 36.0 330 2275 1900 426
20 15.0 35.0 348 2300 13900 426
30 15.0 32.5 360 2300 1900 426
YAY) 15.0 32.0 375 2300 19090 426
50 15.0 A5 380 R2T75 1900 425
1200 136 34.0 382 2300 1900 426
10 15,0 39.0 375 2300 1900 426
1220 10.0 33.0 500. 382 2300 1900 4,28
30 10.2 345 400 2300 1500 427
40 10.0 29.5 408 2300 1950 426
- 50 10.0 28.5 420 2300 1950 426
1300 10.0 30.0 420 2300 1950 426
1.0 10.0 30.0 418 2300 1950 426
20 10.0 30.0 420 2300 1950 426
50 10.0. 30.0 420 2300 19506 428

—g-



Teble 20 {cont'd)

Rectifier _ Power
tube Power -amplifier

fmbient  comp. Actual Amplifier plate curr. Line

Time °c °c Frequency  Plate Volta mils Volis
1340 5.0 31.0 500.43 2300 1950 426
50 5.0 27.5 455 2300 1950 426
1400 5.0 26.0 470 2300 1975 426
10 5.0 24,0 480 2300 1975 4,28
20 Ry 24.0 485 2300 1975 426
30 4o 24,0 494 2275 1950 L24
40 5.0 RA2.5 : 500 2300 1950 L2/
50 50 22.0 505 2300 - 1950 426

NOTE: Due to failure of rectifier tubes. this test had to be discon-
tinued before reaching zero degrees Centigrade.

Difference between readings teken at 0930 and 1050
Anbient temperature - 5.0°C
Difference in frequency = +50 cycles
Difference in frequency per degree Centigrade = +10 cycles, .002%

N fference between readings tzken at 1050 and 1210
Ambient temperature - 5.0°C

Difference in frequency = +75 cycles
Difference in frequency per degree Centigrade = +15 cycles, .003%

Nifference between readings tcken at 1210 and 1330
Ambient temperature - 5.0°C
Difference in freguency - 45 cycies
Difference in frequency per degrec Centigrade - 9 cycles, .0018%

Di{Terence between readings taken at 1330 and 1450
Ambient temperature - 5.0°C
Difference in frequency = +85 cycles
Difference in freguency per degree Centigrade = +17 cycies, .0034%

o g



Table 21
HODEL TAG-4 TRANSHMITTER (PRELIIZINARY WODEL)

Summary of Frequency Variations resulting
from Temperature Changes in 5° C Steps

{Tables 17t 20 inclusive)

Temperature 355 kilocycles 500 kilocycles
Range Cycles ®_ Cycles

0-5 Rectifier tubes failed.

5 - 10 +10 .0028 +85 0170
20 - 15 +43 .0121 ~ +45 .0090
15 -~ 20 +35 .0098 +75 L0150
20 - 25 No test - +50 .0100
25 - 30 -5 0141 -39 .0078
30 - 35 -45 .0125 -121 L0242
35 — 10 -10 .0028 _68 L0136
40 ~ 45 ~45 .0125 20 .0040

.0016
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Table 23

HMODEL TAG-Z4 TRANSKHITTER (PRILIMINARY MODEL)
I

b

25¢ Varistion in Antenna Consihents

Test as per par.3-9-5 of Specifications RE 13A 351H

Frequency when Frequency when
Control \Normal 1p increased = Cycles Ip decrecsed Cycles
Varied Frecuency 25% Change 25% Change
Intenna 500.634 500,621 -13 500.632 -2
Intenna 355.810 355.804 -6 355,410 0
P.A. 500,634 500.624 -10 500.640 +6
PL.E. 355.810 355.814 + o 355.780 -30
Teble 24
MODEL TAQ-/ TRANSMITTER (PRELININARY KODEL)

Control of Power Qutput

fntenna: 1,65 chms, 2000 uuf capacity

Tap Frequency Plate Antenna Percent Percent
Switch ... Ee Volts Current _Povier Voltzge
6 355-799 2400 36.3 107.5 104
5 355,804 2300 250 100.0 100

4 355.815 2100 30.6 7645 9l.4
3 355.850 1825 26,0 55.0 79.4
2 355,859 - 1510 20.4 340 65.8
1 355.875 1200 13.9 16.0 522

Maximum frequency change:s +76 cycles; 0.021%
6 500.678 i o 110.C 104
5 500.683 2300 353 100.0 100
L 500,690 2100 310 77.0 91.2
3 500.700 1825 26.0 . 54,0 79.4
2 500.720 1500 20.0 32.9 65.0
] 500.7320 1200 14.0 16.0 52.0

T 5 i \ ot
Keximum frequency change: +52 cycles; G.0l%



Tabie 25
KODEL TAG-4 TRANSHITTER (PRELIMINARY MODEL)
Chenge of frequency due to change of tubes

Test &s per par.3-9-7 of Specifications RE 134 351H

Ser.Mo. of Tubes Freqguency, kilocycles
- (Master Oscillator Circuit)
57491 (original}) 500.720
837L 500.675
41340 500.758
41356 500. 685

Maxirum frecuency change: -45 cycles

(Intermediate Amplifier Circuit)

57395)
57.82) 1 (originai) 500.750
41340)
/1356) © 500.700
57296) 500.757

Maximum frequency changes -50 cycles

Table 26
HODEL TAG-4 TRANSEITTER (PRELLMINERY MODEL)

Swmary of tests conducted in accordence with par.3-9 of Spec.RE 13A 351H

355 kilocycles 500 kilocycles
Test, liex chenge IMin change liex change Min change
1. Errors in Cal, 0 o 0 0
2. Brrors in reset +93 -1 +127 +2
3. Temperature change ~-50 -10 -121 -8
4. Line voltage change -22 ~22 -39 -39
5. Intennea change -6 0 -13 -2
&. Pr Output change +76 . +76 +52 52
7. Tube change No data No data =45 +38
Aigebreic Sum: 91 cycles 43 cycles : 39 cycles 43 cycles

Permitted by specifications: 350 cycles
P



Table 27
HODEL TAQ-/ TRAMSMITTER (PRLL!MINARY 1I0DEL)
Variation of Resonant frequency of iaster Oscillator per Division of Varking

Test zs per par.3-16 of Specifications RE 13A 351H

Control Contrecl  Frequency  Divisions Kes per Percent
HAY npn kes Change Division per Division
1 490 175
X 845 200 355 0.070 0.035
2 350 200
2 690 225 340 0.074 0.023
3 402 250
3 575 275 172 0.144 0.052
3 92 300 . 180 0.139 0.046
4 ¢ 242 300
4 235 350 293 0.170 0.049
4 790 400 220 0.227 0.057
b 196 400
> 505 450 309 0.162 0.036
5 737 500 232 0.215 0.043
5 100 500
6 431 550 331 0.151 0.027
6 675 600 244 0.205 0.034

Wiidth of smallest division of merking - 3/64" (0.05")
Specificetione require that the verisztion of resonant frequency per divi-
sion of marking shall not exceed 0.05% or be less than 0.02%; the width
of ‘the emailést scele division shell not be less than 0.035"
Table 28
FODEL TAG-/ TRANSKTTTER (PRELIMINARY MODEL)
Freguency variation due to "AdJust-Tune-Operate" Switch

Test as per per.3-20 of Specifications RBE 13A 351H

Switch Setting Frecuency
Adjust 500.799
Tune 500.717
Operzte 500,687

Meximum chenge - 116 cycles, 0.023%

tdjust | 355.820
Tune 355. 723
Operate 355.680

Keximum chenge - 140 cycles, 0.029%



Table 29

HODEL TAQ-Z TRANSKITTER (PREL ILINARY LODEL)

Tests to determine control of power output; power required fror supply
1ines and voltage control of mein rectifier.

Tests as per pars. 3-24, 6-5, and 6-50 of Specificatlons RE 13& 351H

Percent Watts Percent Watts Percent
Rectifier P.A.Plate of full Input Overall Ant. Ant. of full
Tap Voltage Voltage Power Eff. Cur. Power  Power
1 1180 50.8 2800 7 = 8.0 486 17.7
2 1510 65.0 3690 2449 11.0 920 33.6
3 1840 79.3 4820 31.0 14.0 1490 5444,
4 2100 90.Z 6000 35.3 16.7 2120 b i .
5 2320 100.0 7100 38.6 19.0 27,0 100.0
5 2400 103.5 7800 39.8 20.2 3100 113.C

Par,3-2/ of specificetions requires that power be varied between limits

of 10% and 100%.

Par.6-5 of specifications requires that the power drawn from the supply

£
lines shall not exceed 9250 watts.

Par.6-50 of specifications requires that the rectifier output-voltage

shall be varied in six approximately equal steps between the
limits of 50% and 110% of normzl voltage.



HMODEL TAU-/ TRANSHMITTER (PRELLLINARY HMODEL)
Shock test to simulate gun fire.

Test as per par.3-42 of Specificetions RE 13A 351H

Frequency Frequency
Shock No. Before_chock After Shock
1 355.666 355.665
2 355.665 355.666
3 355.666 355.664
4 355.664 ' 355.667
2 355.667 355.668

Maximum frequency change: 3 cycles, 0.001%

1 500. 714 500.722
2 500.722 500.725
3 500.725 500.724
4 500,724 500.723
5 500.723 500.723

Maxirun freguency change: 8 cycles, 0.0016%

Specification resuirenents: 0.002%
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Table 31
MODEL TAG-/4 TRANSKITTER (PRELIMINARY MODEL)
Efficiency of Conversicn of liain Plate Rectifier
Test as per par.6-45 of Specifications RE 134 351K
Total power input to rectifier - 7100 watts
Input power minus main plate - 1700 watts

Output power of main plate 4956 watts ‘
Input power to main plate 5400 watts

Efficiency of Conversion: "%%gg— = 91.7%

Specifications require that the efficiency of conversion shall not be
less than 80%.

Table 32
ODEL TAQ-/ TRANSMITTER (PRELIMINARY HODEL)
Voltage Regulation of Rectifiers

Test as per per.6-46 of Specifications RE 134 351H

Rectifier No Load ' Full Load % _Regulztion
lfain plate 2420 V 2300 V 5.0%
Auxiliary plate 1460 V 1450 V 0.68%
Bias 240 V 243 V 1.3%

Permitted by Specifications:

jiain Plate - 5%
fuxilisry - 6%
Bias - 6%



Table 33

MODEL TAG-4 TRANSMITTER (PRELININARY WMODEL)

sleasurement of Ripple Voltages

Test &s per par.6-47 of Specifications RE 13A 351H

DC Ripple Voltage at
Rectifier Voltage 60 cy 120 cy 180 cy 240 cy 360 cy 720 cv
Control 132 2.4 13.0 0.55 0
Bias 257 @36 0.55 0 0
buxiliary 1500 0.36 2.7 0.12 0
lid Tap 1160 0 2.0 3.0  0.65 6.1  0.72
Kain Plate 2320 0.4 3.2 2.5 0 2.8 0.1
Summary
Rectifier Total Ripple Percent Ripple
Control 13.25 vclts 11.8%
Bias 0.63 0.25
Auxiliary 2.72 0.18
iid Tap 7.14 0.62
llain Plate 4£.95 5 2

Note: The totel ripple voltege is obtained by teking the square
root of the sum of the squeres at the various frequencies

measured.

Permitted by Specifications:

Main Plate:
Auxiliary s
Bizs :
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