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AUTHORIZATION

1. This problem was authorized by Bureau of Engineering let-
ter, reference (a), and additional corrsspdndence perteining %o
this problem is listed as references (b) to (h).

(a) BuEng let.C-N0s~51017(2-5-W8) of 15 Feb.1937, to NRL.

(b) BuEng Specifications RE 13A 535A of 6 Aug.1936.

(¢) Contractor's (Westinghouse Electric and Mfg.Co.)
Descriptive Specification R~930 of September 1936.

{d) Navy Comtract NOs-51017 with Westinghouse Electric
and Mfg. Co. of 13 Oct.1936, with Contract Notes.

(e) BuS&A let ,NOs=-51017(SPM) of 2 Nov.1936 to Westing=-
house Electric and Mfg. Co. , :

(f) BuEng let.C-NOs-51017(2-5-W8) of 25 Feb.1937, to NRL.

(g) BuEng let.C-NOs=-51017(11~10-W8) of 21 Nov.l936, to
INM Hartford.

(n) BuEng let.C-NOs-51017(11-18-W8) of 24 Nov,1936, to
INM Hartford.

OBJECT QF TESTS

2. 'The object of the tests was to determine if the Model TBF
portable radio equipment complied with the various governing speci-
fications and requirements, references (b) to (d) inclusive, in-
cluding the comtract amendment, reference (e), and additionsl con-
tract notes, reforence (f). A further object was to determine if
the equipment was suitable for Navel use.

ABSTRACT OF TESTS

3, The tests conducted were of two types, field tests and
laboratory tests. The field tests consisted of a study of the
range of the equipment, cross talk between two communication cir-
cuits differing only & small amount in transmission frequency,
interference between two adjacent receivers, stability of equipment
in field, etc. The laboratory tests consisted of a determination
of power output of transmitter, receiver sensitivity, audio frequen-
cy fidelity of modulator system, battery lifo, frequency stability,
effect of ambient temperature, etc.
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Conclusions

(a) In general, the performence of the TBP equipmenmt is con=-
sidered good. The equipment does not comply with all provisions
of the spscifications, howsver. These exceptions are discussed in
the two following paragraphs,

(b) The equipment will not function entirely satisfactorily
in go far as radioc reception is concerned whero iwo or more equip=-
ments must be operated at the same froquency in & congessted aroaj
that is, whon equipments are placed within & few hundrod feet of
one another because of interference caused by receiver radiation
inherent in & super-regenerative receiver. Usually it is necessary
that two receivers be not less than 1/2 mile epart, or thereabout,
to allow inappreciable receiver interference.

(c) The equipment exceeds the maximum weight allowed by the
specifications, actually weighing in exceos of 44 pounds instead
of being not more than 32 pounds.

(d) 1In general, communication betwcen two equipments is satis-
factory at distances up to 10 nautical miles with MCW transmission
at the lower output froquencies, where & line of sight path of trans-
mission is present. Phone communication is usually satisfactory for
distanccs up to 7 nautical miles.

(s) The equipment is comsidered suitable for Naval applications
which do not roquire the simultanoous operation of several sets at
the same froquency in a congested area; that is, within a few hundred
feet of one another.

(£) The equipment is considered suitable for Naval applications
which permit simultaneous operation of several adjacemt sets on fre-
quencies differing in opsrating frequency as great as five percent.

(g) The equipment is considered unsuitable for Naval applica-
tipns which require the simyltaneous operation of several sets at

the same frequency, whers the equipments must be placed within a
few hundred feet of one ancther.
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Recommendations

(a) It is recommended that the final models of the TBP equip=-
ment have incorporated therein a variable filament rheostat, adjust-
able from the panel, to compensate for normal voltage drop in fila-
ment batteries occurring with use, with the object of incrsasing the
radio frequency powsr output. (See per. 16 of this report.)

(p) It is recommended that.the final models also contain a
filament voltmeter in order to adjust the oscillator filament
voltage to its normal value. This instrument may be a combination
voltmeter end grid-dip milliammeter, provided with a push~-button
tyro of change-over switch. (See par.lé of this report.)

(¢) It is recommendod that the mechenigal design of the coils
be improved in order to decrease the probability of their bscoming
deformed by handling, placing them in equipment, etc. This may be
accomplished by enclosing them with a suitable covering. In addi-
tion, coil plugs assuring better comtact should be employed. (See
par. 14 of this report.)

{d) It is recommended that a battery terminal block be in-
corporated in the final models in order to facilitate discomnecting
the transmitter-receiver unit and battery compartment .

(e) It is recommended that an extra section de added to the
antenna of the final models in order that its maximum length be not
less than 9-1/2 feet to facilitato tuming to the lower frequencies.
(See par. 14 of this roport.)

(£) It is rocommonded that the stecl tape for adjusting antemna
length be eliminated in the final modols. (Soe par. 26 of this ro-
port, comment concorning par. 8.7 of tho specifications.)

(g) It is recommended that the MCW ocmission of the final
models be stabilized in order thet misad justment of the antenna may
not cause failure to function. (Sco par. 14 of this rcport.)

{n) It is rocommended that the receiver of tho final models
of the cquipment be stabilized so that insorting the koy plug does
not ceuse an audio fregquoncy "howl™ in the phones. (Soe par. 14 of
this roport,)

(i) It is rocommonded that, if possible, the stirongth of
crystal harmonics, obtained in edjusting transmitter to ths desirod
froquency, bo strengthenod in ordor to facilitate adjustment to any
particular frequency. (Ses par. 26 of this roport, commont on
per. 6.9 of tho spocifications.)

(j) It is recommendod that 21l tuning condensor stops be re-
moved in the final models of the cquipmont. (Sos par. 26 of this
roport, commont on par. 6.9 of the specifications.)

=lhe=
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(k) It is recommended that the indicating instrument be
mounted flush with the panel in the final models, rather than
on a braecket as in the preliminary models.

(1) It is recommendsd that suitable nameplates be affixed
to the final models. (See par. 26 of this report, comment on
par. 1.12 of the specifications.)

(m) It is recommended that a suitable merker be placed on
the key-block of the final models to indicato the position of ths
change=-over switch; that is, to indicate whether tho cquipmont is
tho transmit or roceive position.

(n) It is recommendcd that tho main switch on the pansl of
the final models have suitable marking to indicato its function.

(o) It is recommended that a suitable number of revised
instruction boocks be furnished in conjunction with this comtract.

(p) If the Bureau contemplates purchase of additional
similer equipment, it is recommended that the calibrating crystal
frequetigy be 1,000 kilocycles instead of 500 kilocycles, as in
this equipment, for calibrating points at 1,000 kilocycle inter-
vaels will be suitable and more desirable, as louder beat notes
will then bs obtained at the higher frequencies.
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MATSRIAL UNDER TEST

4, The TBP equipment consists of a portable transmitier-
receiver unit housed in ons case large enough to hold the neces-
sary dry batteries which serve as the power supply. This appara-
tus ie intended for use by the Marine Corps as portable field
equipment . The frequency range covered is from 28 to 65 megae-
cycles, and the oquipment may be used either for telephonic or
HCW telegraphic communication. The transmitter is of a conven-
tionael self-oscillating type; the receiver of the super-regenerative
type. A& self-supporting telescopic antemna is provided whose length
is adjustable for tuning to the various frequencies. A manually
controllod switch is provided for changing over from transmit to
rocoive, "break~in®™ oporation not being possible, Three scts of
"plug=in" coils are furnishod for covering the frequency rango,
oach sct consisting of two coils, ono for the transmitter, tho
other for the roceivor. This equipmont is unlike many othor
similar types of oquipmont in that the transmitter and roceiver
are independent; that is, the equipmont is not a transcsiver, which
ig froquontly omployod for such applications. A canvas knapsack is
providod for transporting tho equipment on a man's back. & shipping
chost is included which also has room for storing cortain mebilo

Epares.

5. A wiring diagram of the TBP equipment is shown in Flate 1.
Photographs of the equipment are shown in Plates 2 to 4, inclusive.

6, TFour complete equipments were supplied by the manufacturer
for conducting various tests. These equipments were assigned serial
numbers 1 to 4, indlusive. For convenience, hereaftsr in this report,
those equipments are referred to as TBP Set No.l, TBP Set No. 2,etc.,
for identification purposes.

7. Inreference (2), par.2, it was stated that a comparison
of the TBP equipment with other types of equipment similar in charac-
ter, was desired. For this purpose, four Army Signal Corps trans-
ceivers, Type BC-222-T3-EI, Serial Nos. 1, 2, 17, and 32, were em~
ployed. For convenience, the several pieccs of cquipment arc here-
aftor designated in this roport as Army Set No. 1, No. 2, No. 17, or
No. 32,

8. It should bs undorstood that the data and information
shown subsequently in this report are the results of the tests of
the resubmitted TBP equipment. Prior to these tests, certain data
were obtained during the period from March 1 to March 5, 1937, which
indiceted the equipment to be inadequate for the purpose. It was
found tlmt, in general, a communication range of approximtely 2
miles was the maximum possible with voice transmission, with the
equipmonts at or near the level of the ground, with a line of sight
path betwoon the two equipments. Following a conference at the
Burcau, tho cquipments werc returned to tho combractor for modifica-

D

DECLASSIFIED



tion with the object of extending their range of communication. The
modified equipments were returned to this Laboratory on March 29,
Two of the equipments, TBP sets No. 1 and No.2, had the receiver
radio frequerncy amplifier stage removeds the other two, sets No.3

and No.4, still contained their radioc frequency stage of amplifica-
tion. Tho reasgn for'the removal of this stage in tho caso of two

of the equipmonts was tlat tests during the period that the equip-
ment wes returncd to tho contractor indicatod that 2 loss instead

of a gain was introduced by this amplifier, a 1B4 type of tube. On
March 31, the radio frequency stage of sets No,3 and No. 4 was also
removed by the contractor's repressntative, thereby making all equip-
ments identical in design. The greater portion of the information
shown in this report was made with the radio frequency stages removed
from the two equipments, and whether or not the information shown
was obtained with or without this stage is indicated in the subse-
guent data.

METHOD OF TEST

9, The equipment was examinod to determine if it was con-
structod in accordance with tho governing specifications. The work-
manship, matorial, etc., were also noted. Various fiold tests were
conductod to obtain information concerning the operation, range of
communication, receiver interference, etc. By means of laboratory
tests, other pertinent information was obtained. Battery life was
determined by output volitage readings at 1l5-minute imtervals over a
‘period of 11 hours operation, anmd during this test the equipment was
operatod on the basis of transmission one~half the timo, rocoption
the other half. Radio froquoncy power output was detorminod by the
lamp and photo-cell method. Audio frequency fidelity was determined
by conventional methods except that a signal was inserted by means
of an audio oscillator placed in series with the microphone circuit.
Percentage of modulation was determined with a cathode ray oscillo-
graph. Various frequency measurements were made with a General Radio
Type LD-2X frequency meter. Receiver sensitivity dete werc obtainsd
by a Gencral Radio Type 604B test signal gencrator.

DATA RECORDED DURING TEST

10. The tost data obtainsd are shown in Tablos 1 to 6 inclu=-
sive, and in Plates 4 to 8, inclusive.

DISCUSSION OF PROBABLE ERRORS

11. In verious data subscquently shown regarding range of trans-
mission, receiver intorference, otc., tho locations of equipment,
distancos bstween equipments, stc., will bo indicated, and actual
facts noted will be discussed. Goneral statoments in so far os
possible will be offored. Howover, it will be difficult to say that
tho equipment can be expscted to porform tho same distance under
various eonditions, for there are many factors which affect wave
propagation. ' Consequently, various statements made regarding the
equipment in this respect must be considered rough approximtions.
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In the case of the laboratory tests of the equipment, the probable
errors are as follows: radio frequency power output of transmitter,
15%; fidelity of audio frequency system, 0.3 decibel; frequency
measuremsnt data, 0.005%; percentage of modulation, 10%; battery
life voltage data, 0.5%. Regarding receiver sensitivity data, a

much greater error may be present. With the best availableo epparatus
for the purposc, which will cover the frequency range of thc equip-
mont, it is realized that an error of a factor of 10 may be present.

RESULTS OF TESTS

12. A summary of field tests made with the TBP equipment will
be furnishsd, together with a discussion of the performance of the
Signal Corps equipment under the same conditions.

(a) Field Tests of March 29: TBP sets No. 1 and No.3 and
Army sets No.l and No.2 were set up on the ground at this Laboratory
near the river tank; and TBP sets No.2 and No.4 and Army sets No.l7
amd No.32 were set up on the opposite river bank at Hunter's Point,
the distance between the two locations being approximtely 1-3/4
nautical miles. The path of transmission was line of sight, and
substantially over water. TBP sets No.3 and No.4 at this time still
had their radio frequency stages incorporated. With the transmission
and reception frequencies of TBP sets No.l and No.2 at 30 megacycles,
and TBP sets No.3 and No.4 at 31.5 megacycles, satisfactory and in-
dependent telephonic communication was attained when the separation
between the equipments at each end was approximately 25 feet. Con-
tact between Army sets was satisfactory but with loss receiver out-
put than in the case of the TBP oquipment. Next, the frequencies
usod in communication were altercd as indiceted. With THP equipments
No.l and No.2 adjusted to 45 megacycles and TBP equipments No.3 and
No.4 on 47 megacycles, satisfactory contact by phone was made. No
cross-talk was encountered when the two equipments on the same end
were transmitting or receiving, but independent communication with
this frequency separation was not satisfactory. When one of the
transmitters operating on 45 megacycles was in operation and the
raceiver at the same end was operating at 47 megacycles, & certain
amount of cross-talk occurs in the roceiver, when receiving signels
from a transmitter across the river, operating at a frequency of
47 megacycles. However, when the receiver is operating in connoction
with a transmitter across the river at a froquency of 45 megacycles,
a transmitter on thc same side as the roceiver, operating at 47 mega-
cycles introduces no cross~talk in the receiver, This effect may be
due to the fact that the frequency separation of 2 megacycles is
greater in percentage in the cese of 45 megacycles than for 47 mega-
cycles. Next, the two equipments which were adjusted to 47 mega-
cycles (TBP sets No.3 and No.4) were raised in frequency to 54 mega-
cycles, and simultanesous and independent phone communication was
attained. Contact was also made between the Army sets, but with
considerably less receiver output and with greator distortion. Next
the frequoncies of TBP sets No.l and No.2 were changed to 54 mega-
cycles and TBP sots No.3 and No.4 to 57 megacycles. A few comtacts
were mde but in general the communication was unsatisfactory be=-
cause of weak signals. No effort wes mado to obtain communication
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with the Army sets at this frequency.

(b) Field Tests of March 30. Two Type TBP sets, No.2 and
No4, and two Army type sete, No.l7 and No.32, were placed on the
Naval Research Laboratory motor sailer which proceeded down stream;
and the other two TBP equipments, No.l and No.3, and the Army sets,
No.l and No.2, remained on the dock. Using 30 megacycles as a tramns-
mission frequency, communication was carried on during the trip by
meens of any two of the equipments for distances up to approximately
2-3/4 reutical miles. Signals received on TBP sets No.l and No.2
were usually perceptibly louder than on the other TBP sets; that is,
the squipment without the radio froquency amplification stage func~
tionsd more satisfactorily. Because of the interaction between
receivers tuned to the same frequency, usually only one receiving
equipment was in use at any time on either end of the circuit.
Moving TBP set No.2 from the bow to the stern of the boat produced
an improved signal strength at both ends of the circuit. The
antenna system and othor conductors epparently affected both trans-
mission and reception. After the boat had procceded 2-3/4 nautical
miles down stroam, tho engino was cut off (to oliminatc ignition
intorfercnce) and the boat turned broadside., Good phong communica-
tioh was cstablishod with TBP equipment on 30, 40, and 50 mcgacyclos.
Communication was also ostablishod with tho Army sets at froquencies
of 30 and 50 megacycles, but with much less receiver output than for
the TBP sots. '

(e¢) Field Tests of March 31. Prior to these tests the
receiver radio frequency stage of amplification was remecved from
TBP sets No.3 and No.4, thersby making them identical to the other
two similar pieces of equipment. TBP sets No.2 and No.4, and Army
set No. 17 were taken to Fort Washington and set up on the parapet;
and TBP sets No.l and No.3, and Army set No,l were set up on the
dock &t the Naval Rescarch Laboratory. The transmigsion path was
mostly over water, and the distance betwoon tho two locations was
approximately 6=3/4 nautical miles. With TBP sets No.l and No.4
on 30 megacycles and TBP sets No.2 and No.3 on 31.5 megacycles,
good phone communication was established at both frequencies. It
was possible to communicate using both transmitters simultansously
at one end, and the two receivers simultaneously at the other end,
without eppreciable cross-talk or interferenco. This statement
held true rogardloss of which end of tho circuit was transmitting
or roceiving., In an offort to establish indopondont communication,
howovar, & 30 megacycle transmitter interferod somewhat with a 31.5
mogacycle receiver on the samo end of the circuit, However, it was
found that the reverse was not the case. This effect is similar to
that noted in conjunction with the tests of March 29 at 45 and 47
megacycles, Simultaneous reception at the same frequency 2t ths
game end was found possible if the receivers were very carefully
tuned so that zero beat reception was attained (or possibly the two
oscillating detectors actually synchronized) which, however, was
accompanied by @ noticeablo reduction in signal output. It must
be understood that much greator care must boc used in tuning two
adjacont equipments for zoro bodt rocoption than is required when
one sct only is in uso. Next, tho froquonciss of TBP sets No.2

Moy i
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and No.3 were changed to 36 megacycles, the othsr two not changed,
and good phone contact was made. With this frequency separation,
independent phone communication was possible with nc appreciable
crogs~talk., Contact was made by means of the two Army sets No.l

and No.l7 at 30 megacycles, but the signals were barely understand-
able. Next, TBP sets No.l end No.4 were changed to 45 megacycles,
and TBP sots No.2 and No.3 to 47 megacycles. It was found possible
t0 receive simultaneously on either end of the circuit without cross-
talk. When independent communication on the two circuits was tried,
it was found that some cross-talk was encountered on the receivers
tuned to 47 megacycles from the local 45 megacycle transmitters.
Bowever, when receiving on & 45 megacycle receiver, & local 47 mega-
cycle transmitter introduced no apprsciable cross-talk. Then TBP
gets No.2 and No.3 were adjustod to 54 megacycles, the other twoe
remaining on 45 megacycles. Good phone contact was made oxn both
circuits, independent communication being possible without cross-
talk. Contact was also established at 45 megacycles between Army
sets No.l and No.l7, but barely understandable signals were obtained.
From the tests on the Army sets at 30 and 45 megacycles, apparently
this is approximately their limit of distance of communication. Next
TBP sets No.l and No.4 were adjusted to 54 mogacycles and TBP sets
No.2 and No.3 wore cdjusted to 57 megucycles. It was possible to
simultaneously receive on either end without cross-talk. When in-
dependent communication was tried, a 54 megacycle itransmitter pro-
duced a certain amount of cross-talk with a local 57 megacycle re-
ceiver. However, a 57 megacycle transmitter produced no perceptible
interference with a local 54 megacycle receiver. Simultaneous in-
depondent communication was obtained without cross-telk when TBP
sets No.l and No.4 wore adjustod to 54 mogacyclos and TBF sois

No.2 and No.3 were operating at 65 megacycles. From these tests

it is appaerent that the selectivity requirements stated in para-
graphs 12.2-1 and 12.2-2 of the specifications, ref.(b), are complisd
with in this equipment. Also thers are definite indications that
the lower frequencies are more reliablo.

(d) Field Tests of April 1. TBP sets No.l and No.3 ware
taken to Hains Point, on the Potomac River side, at a location near
the bank about 200 yards below the railroad bridge; and TBP sets
No.2 and No.4 were taken to Fort Washington and sot up on tho parapct.
Tho distance betwcon these two locations was approximatoly 10 nauti-
cal milos, and the transmission path was largoly ovor wator. MCW
commnication was ostablished on 30 megacycles, in general, on a
satisfactory basis. Fading of signals was noiced at times. Inter-
mittent phonc contact was also established at times, but hardly on
a gatisfactory basis. Those contacts wore betwecon TBP sot No.3
and TBP sots No.2 and No.4. TBP set No.l failed to function on
theso tests, and it was later found that tho transmitter coil system
had becoms deformed, apparemtly while inserting it into the equip~-
ment, which caused & short circuit of the “B" battery. Next TBP
set No.d at Fort Washington was moved to the river bank near the
water's edge, approximately 200 yards from TBP set No.2, and three
way comtact was then esteblished at the same frequency, satisfactory
with MCW and intermittently with phone. Phone reception at Fort

e
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Washington, in general, scemed somewhat betiter than at Hains Point .
Operation from the elevation afforded by the parapet {approximately -
150 foot) gave more roliable communication than from the bank at

the river's odge. Shifting the frequency to 45 megacycles did not
result in satisfactory communication. No sigmals were heard at
Hains Point; however, TBP set No.2 on the parapet heard TBP set

No.3 very faintly.

(e) Field Tests of April 6. In order to get a definite
check on the separation necessary between adjacent receivers, to
sliminate receiver interaction, the following tests were conducted.
TBP set No.l was placed at this Laboratory on the ground, and TBP
sets No.2 and No.3 were taken to Humter's Point, across the river.
The distance between the two locations was approximately 1-3/4
nautical miles and the path of transmission was substantially over
water. With TBP sets No.2 and No.3 separated approximately 150 yards,
it was possible to simultanecusly roceive phone transmission at 30
megacycles from TBP set No.l. Howover, carsful roceiver adjustment
was nocossary to climinate tho roceiver intorforonce, or to attain
zoro beat reception. Rocoiver radiation was dotocted fram eithor
TBP set No.2 or No.3 at TBP sot No.l; however, not to an extent to
imterfere with commmication with either of the equipments across
the river. Next TBP set No.2 was moved to Roaches Run, approximate-
ly 1 nautical mile from Hunter's Point, and approximately 2-3/4-
miles from TBP set No.l at this Laboratory. Satisfactory three-way
pthone contact at 30 megacycles without objectionable receiver inter-
ference was then obtainod. The transmission frequency was then
shifted to 45 mogacycles. Satisfactory three-way phone comtact was
then cstablishod. At TBP set No.l at this Laboratory, no receiver
radiation from eithor of the other two equipments was discernible.
However, some receiver interference was noted beiween the other
two equipments, but not to the extent of causing appreciable inter-
ference with reception. Without changing the position of the other
equipments, the location of TBP set No.2 was then changod %o
Capital Overlook on the Mt.Vernon Boulevard, a distance of approxi-
mately 1/2 nauticel milo from TBP set No.3. Three-way contact was
then established at 45 and 60 megacyclcs, and it appearcd that this
separation was about the minimum possibls to obtain simultansous
reception at the sams frequency without appreciable receiver inter-
forenco, unless special precautions wers taken to adjust the re-
ccivors for zero boat rcception. It may bo notcd that the necessary
distance is much groater than that allowed in par.l2.3 of the speci-
fications, rof.(b). A study was also mado 2s to how distant two
Army sets must be to substantially eliminate receiver reaction,
and although the tests were not as detailed as in the case of the
TBP equipment, indications are that they must be located approxi-
mately 2 milses apart.

(f) Subsequent Field Tests of April §. With TBP set No.l
at this Laboratory amd TBP set No.2 at Capital Overlook on the
Mt » Vernon Boulevard, TBP set No.3 was placed in a truck which
proceedod down the highway, through the city of Alexandria to
Beacon Hill below the city. The distance between TBP sets No.l
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and No. 2 was approximately 2 nautical miles. The transmission
fraquency was 60 megacycles. A&As the truck procseded down the high=-
wey, three-way phone contact was satisfactory until the truck
reached radio station WJSV, approximtely 2 miles below Capital
Overlook, and then TBP sets No.2 end No.3 lost contact for all sube-
sequent tests on this frequency. However, TBP sets No.l and No.3
had satisfactory phone contact until the truck reached the center

of Alexandria. Afterward, no satisfactory phone contacts were mads
until the truck went up on a hill noar the Ponndaw Inn, approximte=
ly 3 nautical miles from this Laboratory. Next the truck proceeded
to Beacon Hill, approximetoly 4-1/4 nautical miles from the Labora-
tory, and satisfactory phone conmtact was again established. In the
meantime, TBP set No.2 had moved from a low point on one side of

the highway to a higher point on the other side, and had noted 2
considerable improvement in signal from TBP set No.l. An effort

was made to get TBP sets No.2 and No.3 in contact by MCW, but this
proved unsuccessful. The signals of TBP set No.3 wsre hsard by

No.2; but No.3 was unabls to cbtain a readable signal from No.2.
Judging by the signal received at set No.l, apparently set No.2

was, at that time, improperly functioning on MCW. The antemna ad-
justment apparently has soms bearing on the stability of MCW output,
and it is likely that the antenna of set No.2 was improperly adjusted.
Next, the transmission frequoncy on all equipments was changed to

30 mgacycles and thres-way phone comtact was ostablished, which was,
in genoral, satisfactory as the truck procceded back to Capital Over-
look. Fading occured at times while the truck was passing through
Alexandria. In one instance, & decreasing signal from set No.3 to
set No.l was accompanied by an increasing signal to set No.2.

13, Summarizing the field tests, the following facts were
found: It was found possible to communicate 10 nautical miles with
MCW under certain conditions, but it cannot be definitely stated
that this range can be expected at all times under all conditions;
the equipment conforms with the selectivity requipements of pars.
12.2-1 and 12.2-2 of the specifications, ref.(b); two receivors
operating at the same frequoncy must be epproximately 1/2 mile apart
to elimimate approciable receiver intorference, instead of oporating
without reaction at a distance of 25 feet required by par. 12,3 of
the specifications, ref.(b); also that two adjacent receivers need
not be tuned to exactly the seme frequency to interfere with ome
another, as audible beats may be obtainsd with the receivers oper-
ating at a frequency seperation of 1 megacycle or thereabout. It
might appear an audio frequency beat should not occur with a fre-
quency difference of this magnitude; however, the radiation from
a super=-regenerative recsiver contains side bands whose frequency
mey be actually several percent of the main frequency, which can
cause these beat notes, The field tests alse indicated that, in
general, the lower fresquencics are more reliable.

14. Regarding the cquipment, scveral othor undesirable
featuros of design and operation were found during the field tests,
which will be discussed. Tho mechanical design of the coil systom
should be improved, as ono case of transmitter failure has alrecady
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resulted thereby, as indicatod in par.l2(d). Possibly the coils
mey bo protectod by some sart of guard or cover attached to the

coil form to provent deformetion by handling. As discussed in
par.1l2(f) of this report, a misadjustment of antemna length causes
feilure of the MCW transmission at times. This effect is probably
due to an abnormally high load being imparted to the modulating
audic oscillator by the radio freguency oscillator, when improperly
couplsd to the antenna., By adjustment of circuit constants of the
audio oscillator, this defect can likely be overcome. It was noted
that when the key was plugged into two of the equipments, TBP sets
No.2 and No.3, an audio frequency "howl® appeared in the phones,

in receive position. In order to obtain reception, it was mnecessary
to unplug the koy circuit first. Feedback of some nmatureo is probably
the cause of this instability, and some additional filtering or
circuit reatrrangement would likely elimimate this defect. This
action was not noted in the other two cquimments. It was also

found that the maximum antonna longth availablo is hardly sufficient
to tune to the lowor frequencics. The preosent maximum longth is

7 foot 9 inchos, and if an extra soction be provided, thce maximum
longth obtainablo would bo 9 fect 6 inchos, which would likely bo
sufficiont for the purpose. This addition will causc an inerecasc

in woight of approximatoly 1-1/2 ounces. The antenma is constructed
of cadmium plated seamloss stoel tubing, and it was notod that some
of this plating rubbed off during the time tho equipmoni was under
test. It is possiblc that in service, all pluting may woar off
cortain portions of it, thereby allowing the antonna to rust.

15. Of the lLaborotory tosts of the TBP equipment, the battery
lifo curves will first bo prosented since they have soms bearing om
othor Laboratory tosts. Tho curves in Platc 5 illustrate the do=-
croase in battery voltages with timo of operation. These tests were
begun with fresh batteries. During this test, the equipment was suc
cessively operated first "transmit" then "receive®, each for 15 min-
uts intervals, over a total period of 1l hours. The curves indicate
the general trend of battery life and do not indicate slight shifts
which result when the equipment is shifted from transmit to roceive;
or vice versa. The antenna current of the transmitter is also
shown, which was measured at a point approximtely 2 feet above its
base., A curve of "Relative Radio Frequency Power Output" is also
shown which is based upon the assumption that the output is 100%
initially and subsogquent values ere computed from the radio of the
square of the antenna current at thai time to the square of the
initial antenna current. It may be noted that the power output de=-
creagses to 22% of its initial value after 2 hours opsration, and
to 12% after 10 hours. This decrease in power, which from the curve
seems quite serious, does not actually produce an apparent reduction
in observed signal strength varying in like proportion, which is
probably because of the automatic volume control characteristic
of a super-regencrative detector. In actuel operation, no great
difforence in performance is notoed when using fresh batteries, or
when using batteries ncar the end of their useful life. "C" battery
life data are not shown for thore is no approciable load applicd to
them, and thoir useful life should be thc samoc as the sholf lifc.
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It was unnecessary 10 replace "C" batteries at any time during
the various field tesis.

16, The radio frequency power output of the TBP equipment
under various opsrating conditions is shown in Table 1. These
determinations were made on all three transmitter tuning coils
at three frequencies on easch coil, at the low frequency end, at
the middle of the range, and at the high frogquency end. Tho output
power is indicated at two values of platc voltago, one corrcsponding
to tho plate voltago suppliod by tho baticrios whon relatively now
(that is in uso approximatoly 2 hours) and tho othor when thoy arc
at the ond of thoir useful lifc. It may bo scen that under cortain
conditions the cquipment matorially fails to doliver an output of
1 watt guaranteod by the manufacturer in par. 12.1 of his descrip-
tivo spocification, ref.(c), at 59 mogacyclcs producing loss than
20f of the roquired veluo. A soparatc study was mado of tho of-
fect of oscillator plate and filament voltages upon the output,
which is shown in Plate 6. Over the range of plate voltage varia-
tion caused by battery deterioration, the output is roughly propor-
tional to the square of the plate voltege. However, the value of
filament voltage has quite a pronounced effect on the output, which
may 21lso be notod in Plete 6. The filament voltage indicated along
the abscissa is the actual voltage improssed on the filamont at the
tubo terminals, the difforence botwoen these values and the values
indicated by tho "A" battery voltago curve in Plate 5, boing ac-
counted for by a fixod filamont resistor (seo wiring diagram,

Plate 1). As tho "A" battory voltage gradually drops from 3 to
2.5 volts, tho oscillator filament voltege correspondingly changes
from 2,15 to 1.7 volts. The oscillator, a type 38019 tube, has &
normal filament rating of 2 volts. From the right hand curve in
Plate 6, it may be noted that if some msans were provided to keep
the filament voltage at 2 volts instead of allowing it to fall to
1.7 volts, & gain in output of approximately 3 to 1 may be obtained.
This statement includes the assumption that the plate battery volt-
age remains unchanged during this period which would not be strict-
1y truc, because a decrease in this voltage will also result, which
would offset a cortain portion of the 3 to 1 gain in output. At
any ratc, a considerable gain may bec cxpected by providing means
for holding the oscillator filamont voltage at its rated valuo,

2 volts., This mey be accomplished by placing a variable resistor,
controlled by an adjustmernt on the panel, to compensate for "A"
battery voltage drop with use. Reference to the curves in Plate 5
indicates that ample "A" battery reserve is available for this pur-
poses In order to use such an arrangement effectively, a filament
voltmeter should be also incorperated in the equipmemt . The manu-
facturer's roprosentative has suggestod for this purpose combina-
tion grid-dip milliammcter and filament voltmeter, which may be
switched from one position to thc other by a "push-button", thercby
eliminating the nood of an oxtra instrum:nt in the squipment .

Aftar means of properly adjusting the oscillator filament voltago
has boon providod, tho load on the plato battorics will bo incrcasecd
to0 & cortain oxtont, which mey act to shorton thoir life. If this
featurc is incorporatcd in tho final models this factor should be
investigated.
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17. An ettompt was made to determine tho recoivor sensitiv- ’
ity and soms information is shown relating to this factor, but
first, a discussion of the difficulty of obtaining conclusive data
in this rospoct will bo presontod. A supor-regensrativo detsctor
is o type of dovico oporated in a sonse by shock sxcitation, and in
addition, it inherently possesses a certain amount of automatic
volume control characteristics. Such a detector is usually ultra-
sensitive, or a very weak input signal will be amplified tremen-
dously by the regenerative action and thereby deliver considerablse
output . Obviously, a signal generator capable of delivering a
fraction of & microvolt would be necessary in determining the re-
ceiver sensitivity. PFurthermore, a standard signal generator for
use at frequencies as great as 60 megacycles is not available.

The most suitable device at hand is a General Radio Type 604B Test
Signal Generator, which was used in ftaking some data regarding
receiver sensitivity. Conventional roceiver testing procoedure can
not be used in connection with sensitivity determinations of a
supor-regenorative roceiver,in so far as sotting the roceiver sen-
sitivity to a fixed noiso level, for this factor (froquently
designatod as "hiss lovel™ in tho casc of this type of receiver)
depends greatly on signal input, and decreases as the signal
strength is increased. Consequently, receiver sensitivily msasure-
ments can not be based on some standard noise level, as is
standard practice. The sensitivity test data are shown in Table 2.
"Hiss level" is the receiver output with no signal voltage applied;
"Background noise™, the output with an unmodulated signal applied;
and "Receiver Output" is the value found whon the signal voltage
is modulated 70% at 400 cycles. One other difficulty is found
with such moasurements, in that ths point on the Test Signal
Generator Attenuator marked “zero" output actually dclivors con-
sidorablc voltage, and advancing the attenuator sotting gradually
diminishos tho output until a minimum is rsached, and thercaftcr
the signal again incroasos. Tho point at which the minimum occurs
mey be changod by altoring the manner in which the oquipmont is
grounded, tho point at which output lead sheath is ground, etc.
From this discussion it is apparent that the test data in Table 2
cannot be relied on quantitatively, but only on a relative basis.
No other means is at hand for this purpose which would likely give
reliable results. In all data shown a low pass filter (cut-off
frequency, 5000 cycles) was placed in the receiver output circuit
to eliminate the detector quenching frequency component normally
present in the output circuit of supsr-regenerative roceivers.

18. Regarding the fidelity of the audio frequency system,
no measurable deviastion from & flat audio frequency character-
istic wes obssrved over the frequency range from 200 to 2500 cycless
This charucteristic is comsidsrably botter then required by pare
12.5 of thc spocificetions, ref.(b), which allowod a variation
of + 4 docibels from thoe valuo at 1,000 cycles.

19. Regarding the percentege of modulstion afforded by the
cquipmcnt, it was found that the corrior wave of the transnittor
could be modulated approximately 70% by either of the two micro-
phones provided. In order to accomplish this, however, it was
fourd necessary to talk with a moderately loud voice directly in
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the microphone. In using the equipment for MCW transmission, the
carrier wave is modulated approximtely 67% at a freguency of ap-
proximately 800 cycles. Thersefore the requirements of paragraphs
12.6 and 12.7 of the specifications, ref.(b), are met.

20. The data in Table 3 indicates the frequency of the
crystal in each of the TBF sets. It may be noted that the equip~
man't? ;zomply in this respect with par. 6.11 of the spscifications,
ref.{b).

2l. Variation in tho ambient tomperature from =10° to +52.5°C
did not causc any noticeable adverse effects upon the operation of
the equipment . The effect of temperature chango on tho crystal
froqucncy is illustrated graphically in Plate 7. Tho average
tomperature coofficiont of chenge in crystal froguoncy is approxi-
matoly 1.15 ports/million/degree Centigrado, which is considorably
less then a valuo of 5 parts allowod by par. 6.12 of the spocifica-
tions, rof.(b).

22, Tho transmitter froquoncy drift of the equipment after
starting operation is indicated in Plate 8. The total frequency
drift noted, approximately 0.12%4, is considered guite small in
equipmnt of this nature. If ths equipment is allowed & three=~
minute “warm-up" period, which ssems quite permissible in such
apparatus, the frequency drift is approximetely 0.0874. By re=
tuning the transmitter to the crystal harmonic, this smrll change
could be eliminated in actual opsration. The specifications have
no requirements in this respect.

23, The magnitude of transmitier frequency changes when
the vacuum tube potentials vary, becausse of battery deterioration,
was also studied. By simultaneously reducing both filament and
plats voltages approximately 15% (in actusl operation both voltages
drop approximntely this cmount ) a meximum frequency changs of ap-
proxiretely 0.03% wae noted. This chenge wos so small and from
considerction of othor factors noted during the test, it is not
certain that the obsorwed froquency change wos ontirely due to the
voltago change. However, thosc tosts served to indicate ihat tho
oquipment is cxceptionally froe from offocts of this mature. The
specifications hnve no requiremonts in this rospoct,

22, The question of how great a change in frequency is
caused by the operator moving ebout the set, which is encountered
in actual operation, was investigated. The data in Table 4 are
indicative of effects of this nature. It may be noted that the
change is quite small, and not sufficient to detune the equipment
to sn extent which would cause failure in contact betwsen two
distent cquipments for the broadness of tuning characteristic of
a super-rogenerative receiver would hardly allow this small fre-

quoncy changa to bo porcoptible .
25, The woights of the perts of the equipmont are shown

in Table 5. It may bo noted that tho portion of the oquipment
normally carried into the field exceeds by more than 12 pounds,
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the maximum allowable velue stated in par. 5.1 of the specifica~
tions, ref.(b). The weights of the Army sets ere indicated in
Table 6 for comparisone.

26, As o matter of recopitulation, compliance with the vari-
ous poragrephs of the specificctions, ref.(b), will bo stated:

Par, 1.1 to 1.7 = These roquiremsnts aro mot.

Por. 1.8 ~ These requiromonts arc mot. Mycalex is the insulating
motorial ecmployed for this purpose.

Par, 1.9 to 1.11 - Thoso requiroments arc mot.

Par. 1.12 = No name plates were affixed to these models of the
equipment, but it is understood that the final models
will comply in this respect.

Par. 2.1 - Thess requirements are met. Additional description is
included as to types of certain paris.

Chest Hicrophone - Telephonics Corp. Type RS-38.

Head Phonss = Navy Type CIE 49016.
Handsot - Westorn Electric make with no

identifying type numbor.
Key - Nevy Typo CJB 2600l.

Par. 2.2 = No comment .

Par. 3.1 -~ No stock spares wore included with preliminary
modols .

Par. 4.1 to 4.3 - Theso requiremcnts are mst.

Par. 4 .3~1 - Sce also par. 4.3-1 of manufacturcr's Descriptive
Specifications, ref.(c). The equipment employs two
Burgess No. 4FH, "Little-Six" 1-1/2 volt "A" batteries;
four Burgess No. 5308, 45 volt "B" batteries; and three
Burgess No. 5540, 7-1/2 volt "C" batteries. However,
the descriptive specification stated that eight 4FH
batteries, in conjunction with a suitable vibrator and
rectifier, would be employed for the entire power supply.
The Burcau had knowlodge that tho contractor anticipatod
using a power supply comprising baticries ontircly, as
indicated in rofcroncos (g) and (k). From available
corrospondonco it is not clear if tho contract was
amended in this rospcct. Although no opportunitios
wore available for rolativo tosting of tho two powor
supply systems, it is likoly that tho systom actually
uscd is proferable to the othor.

Par. 4 .4 and 4.5 = Those roquirecments arc mot.

Par. 4.6 - The shipping chest is capable of holding the roguired
mobilo spares with tho oxcoption that space is provided
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Par.

5.1"

for containing only one sot of sparc battorios, not
including those installed in the transmitior-rocciver
unit. Whethor or not the sot of batterics included in
the equipment is to be considered emong mobile spares

is not clear. But if it was intended that the shipping
chest be capable of holding two complete sets of bat-
teries in addition to those in the equipment, the speci~
fications are not met in this respect.

The field equipment doss not conform to weight limita-
tion, and exceeds considerably the maximum allowed
value of 32 pounds, actually woighing morc than 44
pounds.,

Par. 5.2 end 5.3 = Thoso requircments arc mst.

Par.

Par.

Par.

Par.

6.1 = No commont .

6.2 = Four vacuum tubos aro usod in tho oquipmont. The r.f.

6&3 Lt

6.4 el

power oscillator and crystal oscillator aro Navy type
38019 tubos, tho detoctor is a Navy type 38030 tube,

and a Navy typo 38033 tubo has tho triple function of
serving as voico or tone modulator whon transmitting

and as an audio amplifier when recoiving. The abdve

typos are now standard Navy tubes.

This requirement is met.

This requirement is met, but the following comment is
added. The plug connectors on the plug-in coils &re
not considered suitable for the purpose. It was fre-
quently found necessary to reinsert the coils once or
more during various field tests in order to obtain goed
contact. An improved design of plug should be employed
in the final cquipments. (Sco par. 14 of this report.)

6.5 to 6.8 - Thoss requiroments are met.

6.9 =

Those roquircmonts aro only partially met. Provision
is mde for checking tho transmittor frequoncy against
erystel harmonics, but over the frequoncy bend from 50
to 65 megactyclos, the harmonic beat notes produce vory
woak signals, ond somc difficulty is oncountsred in
froquency sotting for this rocson. Possibly cortain
intornel circuits could be coupled more tightly, there-
by rcising the amplitude of the beat notes. There are
no requirements in the specifications regarding ampli-
tude of crystal harmonic beat note output and the pre-
vious statement was made to indicate a desirable im~
provement in the equipmont. No satisfactory means has
been provided for checking the receiver frequency cali-
bration against the crystal, and this provision was
required by tho specifications. The failure of tho
oquipment to comply in this rcspoct is not considered
serious as the calibration chart is sufficiently ac-
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curate and suitabls to adjust the receiver ioc any desired
frequency. In order to reduce tho probability of ac-
cidentally dostroying ths calibretion anothor minor
chango is suggested. If tho "stops" on tho tuning con-
donsor wors romovod, allowing 360° rotation, the dangor
of accidentally rotating tho plates agoinst tho "stop",
possibly producing somc slippage betwoon condonscr shaft
and dicl (or shifting tho celibration) would thorcby bo
olimimntsd. For the same reason the "stops™ should be
eliminated from the transmitter tuning condenser. If

a spot on condenser shafis were flattened to provide a
set screw "seat", this would also be a desirable im=
provement o

Par. 6.10 to 8.6 - These requirements are met.

Par. 8.7 - These requirements are met in so far as radio frequency
power output is concermed. A grid-dip milliammeter is
employed as an indicator for correct antenna length ad-
justment. The antenna longth is adjusted so that the
roading of the instrument with tho amtonra on is ap-
proximtoly one-half of the valuc obtainod with the
antenna disconnoctod. In pr. 14 of this report, it
has boen indicated that MCW transmission is somctimos
not satisfectory whon tho antennc is improporly cdjusted,
and the instrumont doss not scrvc as o suitablo indicator
in this rospoct. As proviously discussed, this dofoct
can likoly bc most odvantageously correctod by circuit
changos in the modulating suidio oscillator. A flexible
stcol tope is olso provided for sotting tho antonne
longth, but use of tho grid-dip instrumont for this
purpose is much to be proforrcd. This scale may bo
oliminntod in tho final modol without dotrimont.

Por. 9.1 - Those requircmonts arc mot in so for as on oxoamination
will indicotc. Whothor the knapscck metorial complios
with Spocificotion 24-D-4 could not bo determinod as no
suitable test spscimen of the material was at hand.

Par.10.1 - See also reference (f), enclosure (A), on commsnt con=
cerning this paragreph. These chests are made from
1/16 inch sheet steel. Two of the shipping chests are
finished on the outside with a smooth black finish, the
other two with an olive green finish, whereas all four
should have had the olive green finish in order to
comply with the specifications. It was not possible to
dotormine if they hed been cadmium plated beforc finish-
ing. In other respects thoy conform to roquiroments.
In addition, note comment in this report concerning
par.4.6 of the spscifications.

Par.ll.l and 11.2 = No comment.
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Par. 1le.3 - This requirement is met with the exception stated in
the comment in this rfeport concerning ar. 4.6 of the
specifications .

Pare 114 - No comment.

Par. 12,1 - See also Contractor's Descriptive Specification,
ref.(c), pare 12.1; and ref.(f), enclosure (4), on
comment concerning this pmragraph. The equipment is
capable of communicating a distanco of 10 nautical
miles, line of sight, although contact was obtained
only at the lower frequencies under ceriain test con-
ditions. Receiver output and noise level measurements
could not be made because of the impossibility of
separating signal and "hiss" level components of the
supe r-regenerative receiver output. The output power
at certain frequancies with batteries near the end of
their useful lifo somctimss falls to loss than 20% of
tho valuo of 1 watt guarentoed by the manufacturor.

Par. 12.2=1 and 12.2=2 = Theso roquiremonts croc mote

Par. 12.3 = This roquircmont is not met. From tosts shown in
par. 11(c) of this roport, two rocoiving equipmonts
must be, roughly ostimting, 1/2 mile apaert, in order
to attain inappreciable rccoivor imtorforonce, whoreas
such opsration should have beon obtaimble at a separa=-
tion no grocter than 25 foot., Tho foilure of tho oquip-
mont to comply in this yospoct is comsidorcd ssrious,
ond may cause the oquipment to be unsuitablo for the
purpose intonded. No means can bo suggostod to olimi-
m.to the rececivor intorference to the dcgree roquired,
which is compatible with sizo and weight limitotions
of the spocifications.

Pore. 124 to 12.7 - These roquiroments arc mot.
Par, 13.1 to 14,1 = No comment.

Por. 15.1 - Prolimincry instruction books werc provided, but
sinco tho cquipmont has been modified since these
instructions were prepared, & rsvision will be
necessary.

Par, 15.2 to 15.16 = No comment.

DISCUSSION

27. Several inquiries were made psrtaining to the cquipment
in Bureau of Engincering leotter, rof.(a), and those quastions will
be answerod in so far as possiblc. Rogarding the operation of the
equipmont undor unfavorablec conditions, mentionod in par.2 of
rof.(a), the discussion under par. 12(f) of this roport will
pertially enswer this question. Rogarding a comparison of the
TBP equipmont with othor similar apparatus, ths data in Tablos 5
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end 6 will give a comparison in weights of the TBP squipment and
the Army sets, which are somewhat similar in characteristics. The
maximum renge of the Army sets, as indicated by the observed data
in par. 12(¢) of this report is found to be roughly two=thirds the
range of the TBP equipment. The TBP sets have one distinct advan-
tage over the Army sets in that the former is comprised of an
independent transmitter and receiver, whoreas tho latter is a
transceivor; thereby it is possible to transmit and receive on
differont froquencies with the TBP cquipment, but in tho Army
equipment, such operation cannot be obtained without retuning

or possibly shifting coils. This advantage is, of course, obtained
by some sacrifice in lightness and compactness.

28, With regard to the inquiry in par. 3(a) of ref.(a)
regarding reduction in weight, no suggestions can be offered which
will matericlly meke the equipment lighter, which are compatible
with all provisions of the specifications, with the exception of
entirely rodesigning the equipment. This means would obviously
nocessitato considerable delay in dolivery of tho material, If
the equipment is to remain in the same general form, the only
appreciable weight reduction obtainable will be in the form of
elimination of certain items of the field equipment such as the
chest microphone or head telephones, or both. Smaller batieries
could bs employed,but renowals would nocessarily be more froquont.
Slight reductions in weight may be obtaincd by cmploying connect-
ing cords for cortain of thc accossoriss somowhat shortor than the
roquirad 15 foct, making thom possibly only 6 or 8 fzet in longth.
The woight of the koy-block could likely be rcducod a smll amount.
It has already been suggested that the steel tape for measuring
the antenna length be eliminated, which would reduce the weight
a few ounces. Thus it may be seen that provided the squipment _
remain in its present form, all items specified are to be included
in the final equipment and porformance requirements are to be kept
the samoc, that no substantial weight reduction may bc cffected.

29. With regard to the inquiry in par. 3(c) of raf.(a) con-
corning the cffoctivencss of ths grid-dip metor in indicating
satisfaoctory porformance, it has boen proviously stated in par.ld
of this roport, that this instrument doos not serve as an indicator
of proper operstion whon transmitting with MCW. It is further
statod that changes in the design of the circuit of the modulating
audio oscillator tubs will probably ovorcomec this defoct. With
this change, tho grid-dip instrumont will probably be satisfactory
as apn indicator of satisfactory performance. For phone trans-
mission, this instrument is considered suitable for the purpose
in the present equipment .

30. With regard to the inguiry in par. 3(d) of ref.(a)
regarding range of communication, reference to par. 12(d) indicates
that the equipment has been used for satisfactory communication at
30 megacycles between two points 10 nautical miles apart, between
which there wag & grazing line of sight path of transmission.
Attempts to communicate over this distance at higher frequencics
were not successful.
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CONCLUSIONS

31l. In general, the performance of the TBP oquipmcnt is con-
sidered good. The equipment doos not comply with all provisions
of tho spccifications, howover. Those oxccptions are discussed in
the two following paragraphs.

32. Tho cquipment will not function cntirely satisfactorily
in so far &s radio roception is concerncd whero two or morc oquip=
ments must be operated at the same frequency in a congested areaj
that is, when equipments are placed within a few hundred feet of
one ancther because of imterference caused by rcceivor radiation
inhorent in a super-regenerative receiver. Usually it is nccessary

that two receivors be not loss than 1/2 milc apart, or thorcabout,
tc allow inappreciable receiver interference.

33. The squipment exceeds the maximum weight allowed by the
spocifications, actually weighing in excess of 44 pounds instead
of boing not more than 32 pounds.

34, In general, communication beiwoen two cquipments is satis-
factory at distances up to 10 nautical miles with MCY¥ transmission
at the lowor output frequenciss, where a line of sight path of trans-
migsion is prosonmt. Phonc communication is usually setisfectory for
distancos up to 7 noutical miles.

35. Tho oquipment is considerod suitable for Naval applica-
tions which do not roquire the simultaneous operation of several
sets at the sams frequency in a congested area; that is, within a
few hundred feet of one another.

36. The equipment is considered suitable for Naval applica-
tions which permit simultancous operetion of several adjocent sots
on frequencios differing in operating frequoncy as groat as five
porcent .

37. The cquipment is considercd unsuiteblo for Naval applica-
tions which roquire the simultcneous oporation of scvoral scis at
the scme frequency, whero the oquipments must bo pleccd within a
few hundred feet of one another.
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Radio Frequency Power Output

Teble 1

Unmodulated Carrier

TBP Set No. 2

fication, ref.(c), par. 12,1
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Plate Fil.
Freq. Tuning Condenser Battery Battery
Mes. Setting - Divisions Voltage Voltage

28 0 165 2.78
28 0 140 2.78
34 48,6 163 2.78
34 48,6 140 2,78
40 80.2 163 2.78
40 80.2 140 2,78
40.5 23.7 161 2.78
40.5 23.7 140 2,78
46 5745 160.5 2.78
46 575 140 2.78
51.5 81.5 161 2.78
51.5 81,5 140 2,78
52 20.0 160 2,65
52 20,0 140 2065
59 54.0 160 2 .65
59 54 .0 140 2465
65 78.3 176 2.83
65 78.3 160 2.58
Note: A power output of 1 wati was guaranteed

in the menufacturer's descriptive speci-

R.F.
Cutput
Watts

0.92
0.59
0.83
0.73
0,70
0.53
0.48
0.37
0.31
0.26
0.32
0.23
0.23
0.13
0.20
0.10
0.76
0.35



Table 2

Receiver Sensitivity Deta
TBP Set No. 2

Background Receiver Hiss
Frege. R. F. Input Noise Output Level
Mes, Microvolts*  Milliwatts®®*  Milliwettsf  Milliwattsz#
30 None - - 0.6
30 18 0.02 110 -
30 30 - 0.01 15.5 -
30 40 0 19.0 B
30 50 0 21.0 -
30 100 0 29,0
30 200 0 36.0 -
375 None - - 0.21
37.5 8w 0.04 1.9 -
37.5 18 0.02 2.6 -
37.5 30 0.01 3.9 -
37.5 40 0 4.7 -
37.5 50 0 5.2 -
37 15 100 0 T3 -
37.5 200 0 9.2 -
42.5 None - - 0.38
42.5 18%# 0.28 0.45 -
42.5 30 0.07 3.7 -
42.5 40 0.02 5.8 -
42.5 50 0.01 7.3 -
42 .5 100 0 12 04 2
42.5 200 o 17.0 -
49 None - - 0.18
49 18%f# 0.02 1.7 -
49 30 0.01 2.6 -
49 40 0 3.4 -
49 50 0 4,1 -
49 100 0 6.2 -
49 200 0 8.9 -
54 NODE — - 0-24
54 184 0.09 2.0 -
54 30 0.05 2.85 -
54 40 0.02 3.85 -
54 50 0.01 4.8 -
54 100 0 8.2 -
54 200 0 11.8 -
625 None - - 0.1
6245 18%# 0.08 0.5 -
62 .5 30 0 '07 0 08 -
62 .5 40 0.02 1.6 -
625 50 0 2.1 -
62 45 100 0 3.9 -
62 .5 200 0

5.5 -
DECLASSIFIED




Note:
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Table 2
(continued)

All data shown herein should be interpreted following
the discussion in par. 17 of this report.

This valus is not necessarily the true signal
voltage, but the setting of the attenuator of
General Radio Typs 604B Test Signal Generator.

The values shown in this column are the receiver
output when the non-modulated carrier signal of
amplitude indicated in the "R.F. Input" column
was applied to the receiver.

The values shown in this column are thse receiver
output with a modulated carrier signal (70% modu-
lation, 400 cycles) and include the "Background
Noise™ shown in the adjacent column.

Roceiver noise level with no signal voltage applicd.

Attenuator setting at which minimum signal is
delivered by Test Signal Gonerator.

DECLASSIFIED
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Table 3

Crystal Frequency Accuracy

Nominal Frequency of Crystal - 500 kilocycles

Ambient Temperature 260 C,

Crystal Frequency Difference in Frequency

TBP Set No. Kilocycles from specified value
1 499,979 0.004%
2 500.037 0.007
3 499,959 0.008
4 500.007 0.0014

Note: Allowable difference in frequemcy -~ 0.02% at 20° GC.
The temperature difference of 60 C. will not cause
a frequency change sufficient to materially alier
the above values. Absolute accuracy of above fre-
quency determinations - 0.005% or to within 25 cycles.

Table 4

Change in Frequency Due to Change in
Position of Operator about Equipment.

Equipment on Ground
TBP Set No. 2

frequency Frequency
Hes. Change
Operetor leaning over set and grasping
transmitter tuning dial and holding
handset, as in tuning equipment to any
particular frequency. « « « - « » « » «» 58,010 =
Operator holding handset and standing P
5 feet from equipment. . « ¢ « « . . o 57,986 0.04%
Operator holding handset and stending
10 feet fromequipment. . . . . . . o 58,002 0.014%
DECLASSIFIED



Table 5

Weight of TBP Equipment

Weight
Trensmitter-receiver unit including tubes,
coils, etc., but without batteries or antenna 14 1b. 8 oz.
Two "A® batteries, Burgess No. 4FH, 1-1/2 volt 2 1b. 10 oz.
Four "B" batteries, Burgess No. 5308, 45 volt 12 1b. 8 oz,
Three "C" batteries, Burgess No. 5540, ?-1/2 volt 1 1b. 9 oz.
Ant enrg - 10 oz.
Knapsack 5 1b. 3 oz.
Heandsety cord and plug % 18 B0
Chest microphone, cord and plug 11lb. 1 oz.
Headphonss, cord and plug . 1 1b. B oz.
Koy, block, cord and plug 2 1bs 5 o0z,
Instruction book - 6 0z.
Total weight of field oquipment 44 1b., 6 oz,
Note: Tho specifications required tho total woight
of fisld cquipment to not exczed 32 lbs.
Woight of Othor Parts of TBP Equipment
Shipping Chest 35 1b. B8 oz.
Spare Tube Container 1l 1lb. 4 oz.
Table 6
voight of Army Signal Corps
Typo BC~222-T3-EI Equipmomnt
Weight
Transcoivor unit complete coxcopt for battery
and antonra 7 1b. 10 oz.
Battery, Burgess No. 3F2B108 12 1b. 9 oz.
Antenna - 8 oz.
Handset, cord and plug 1 1b. 14 oz.
Knapsack 2 1b. 11 oz.
Total 25 1b. 4 oz.
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