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AUTHORIZATION FGR TEST

1. This problem was authorized by Bureau of Engineeri?g letter,
reference (a), and other additicnal references pertinent to this problem
are listed as references (b) and (c)-

Reference: (a) FuEng. ltr. NOsi2340(7-29-43) of 31 July 1935.
(b) Specifications RE 13A 471B.
(¢) Contract NGs42340.

P The object of these tests was to determine how closely the
preliminary Model RU-4 equipment meets the requirements of Specifications
RE 124 L71B.

ABSTRACT OF TEST

3 The Model RU-4 equipment was set up in the Laboratory end given
& generel inspection of mechanicezl construction and wiring. The following
detailed tests were conducted to determine specification complisnce &s
regards electriczl performance:

(¢) Sensitivity, MCW snd CW - antenna reception.

(b) Sencitivity, MCW ard CW - loop reception.

(e) Selectivity, MCW.

(d) Noise output.

(e) Audio fidelity.

(f) Cverload.

(g) Operaztion of manusl and sutomatic sensitivity controls.

(h) Freguency stability under verious conditicns.

(i} Tuning characteristics.

(j) Resettebility.

(k) Interchangeability of coils and tubes.

(1) D.C. voltages and currents.

(m) Cperetion of two receivers from the same dynamotor. .
be The equipment was then installed in an airplene and flight

tests mede, noting especially the sction on antenna &nd loop, the effect

of vibration, and the interaction between receivers.
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Conclusions

(a) The preliminary Model RU-/ receiving equipment does not meet
the requirements of the specifications, reference (b), in all respects.

(r) The generel mechanical construction of the preliminary model

is in accordence with the requirements of the specificstions. Materizls
of high cuality sre used in all cases. The workmenship is excellent.

(c) The electrical performance in generai is satisfactory. Unsatis-
factory performance was found as follows:

(1) Frequency drift of the heterodyne oscillator is excessive,
especisily with change of temperature.

(2) The audio ficelity is poor.

(2) The selectivity at some frequencies is not as great as
required by the specifiecations.

(d) The outlet for crystal frequency indicator power supply was
incorrectly wired.

(e) Minor discrepancies between actusl and specified dimensioms
and weights were noted.

(£) The dynemotor does not have ample rating to supply two receivers
simultaneously.

(g) The eguipment will be suitable for use in Naval aircraft if

the contrector cecrrects the mejor defects noted herein.
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Recommendations

It is recommended:

(2) That this equipment be considered unsatisfactory for use in
Naevsl sircraft until the contractor corrects the defects noted herein to
the satisfaction of the Bureazu of Lngireering, particularly as follows:

(1) Improve the frequency stability.
(2) Improve the selectivity at the frequencies where the
receiver does not meet the requirements of the

specifications.

(3) Supply a dynamotor of ample rating to operate two
receivers from & common junction box.

(4) Improve the audio fidelity.

(5) Wire the CFI outlets so as to insure proper operation
of these indicators.

(b) Thut specifications feor future equipment of & similer nature
refer to all receiver ocutputs in terms of power rather than voltage.



DESCRIPTION OF MATERIAL UNDER THST

5. The equipment under test is radio receiving equipment intended
for use in single seat fighting plunes as well as other types of land and
seu plznes. The frequency range covered is 224 — 12,575 kilocycles, and
the primary power source is & 12-velt storage battery which is normally
across the charging generator.

6. The equipment &5 szubmitted by the Aircraft Radio Corporation
£ Boontor, New Jersey, consists of the followirg units:

(a) Receiver and mounting base.

(b) Dynamotor unit.

(c) Junction hox.

(d) Switch box.

(e) Remote tuning control znd cable.

(f) Plug-in coil sets and conieiners.

(g) Dual coil set znd container.

(k) Connecting csbles znd assccisted plugs.

T« The receiver is contained in an aluminum case and mounted on
& shock-zbsorbing base. It consists of & tuned radio frequency amplifier,
detector, oscillator, audio frecquency amplifier, and zutomatic sensitivity
control. The tubes used are three type 38078 as radio frequency amplifiers,
one type 38077 as detector, one type 38077 us en sutomatic sensitivity
control tube, and one tyvpe 38233, one section of which is used as heterodyne
oscilletor and the other 2s audic frequency amplifier. All tuning is accom-
pliched by & single control. A separate switch box controls the selection
of menual or automatic sensitivity control and CI or MCW reception. The
heater supply is direct from the battery and the plate supply from the
dynamotor unit.

8. The dynemctor unit consists of & dynsmotor end filter. It
operetes directly from the storage battery, and gives an output of 260
volts at 100 m.a.

. The units are connected by means of plug-in cables running
to & junction box. Provision is mede for operating two receivers
independently from the ssme dynamotor.

METHOD OF TEST

10. The tests herein revnorted were conducted as nearly as possible
in accordznce with the governing spccifications, reference (b). A visual
inspection of workmenship was made, the comuuisnt parts were examined,
and the separate units measured and weighed.

11. ° Electrical tests were mede using & storage buttery as power
source, the voltuge being sdjusted to 14 volts at the input terminsls of
the ecuipment. Unless ctherwise noted, 21l MCW measurements were mede
with 30 per cent modulztion of the carrier at 1000 cycles. The results
are practically the same as for the frequency specified.



1z. Sensitivity was meusured using Generazl Radio ilodel LC-A
standard signal zenerstor, serisl No. 2. Stenduard output was 10 milli-
watts, measured on a General Radio Type 583-& output power meter adjusted
for 600 chms, with the sensitivity control of the receiver et its meximum
setting. The signal generator was connected to the receiver tkrough an
artificial sntenna consisting of z .0001 microfarad capacitor mounted on
the antenna binding post. The lesds were kept less then sixz inches long.
For loop measurements the input was applied to the loop terminals through
a coil of neglizible czpacitance having an inductance of 0.2 millihenries
and & mean resistance of 6 ohms; in addition the loop terminals were
shunted by a fixed cepscituance of .00005 microfared.

3. Selectivity was measured by noting the number of kilocycles
off reconance ¢t which the sensitivity of the receiver was 1, 5, and 10
per cent of its maximum sensitivity.

14. Noise output was determined by removing the modulation from
the input signzl vused in measuring the MCH sensitivity. The noise ratio
is the rutio of the ocutput thus obtained to the standard output, all
receiver adjustments remeining as for the sensitivity measurement.

5. Audio fidelity was measured by using en external modulation
source with the signal generstor, and noting the audio output of the
receiver for 20 per cent modulation at frequencies of 50 to 7000 cycles.
Three different carrier frequencies were used for comparison.

16. Overlcad was measured by noting the output for increasing
inputs. Distortion was determined by means of an oscillograph in the
output circuit.

17. Frequency stability was determined by noting the change in
frequency of the audio output with the receiver tuned to a harmonic of
the cryctal in the llodel LD-2 heterodyne calibreator equipment. Audic
frequencies were mecsured on the General Radio Type 617-4 interpolation
oscillztor.

18, The equipment was instslled in an zirplene and flight tests
conducted.

DATA RECORDED DURING TESTS

19, Complete data were recorded on all tests conducted. This
informetion ie contained in Tables 1 to 29 und Plates 1 to 9 inclusive,
and is discussed under "Results."

DISCUSSION OF PRORABLE ERRORS

200 The overall limits of accuracy for the variocus measurements
are estimated as follows:
Sensitivity + 107
Sensitivity, sbove 8000 kilocycles + 20%
Selectivity + 10%
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fudio fidelity + 5%

Overlcsd +10%
Sensitivity control characteristics +10%
fudio frecuency measurements + 5 cycles
Current znd voltage measurements + 1%

RESULTS OF TESTS

2L In the following paragraphs of this report reference is made
to the governing specifications RE 134 471B under which this equipment
wes constructed. Where no specific reference is made to any particulzsr
peregraph it is to be understcod that the equipment under test complies
with this parsgrapch and that no further explanatory remarks are considered
Necessary.

2. Secticn I. The Licdel RU-4 equipment meets the general scope
of this introductory section of the specifications.

R3. Psr. 2-2. The materials covered by this paragraph are satis-
factory, in so fear as could be determined without extensive disassembling.

24 Pzr. 2-3. The construction is satisfactory, unless specifically
stuted elsewhere in this report.

25, Per. 2-4. The workmenship is excellent.

6. Par. 2-5. The eguipment is well protected from cerrosive action.

quiy I
27. Par. 2-6. Iron and steel have been used only where necessary.
28, Per. 2-7. The ecuipment was tested over a temperatiure range of

-30°C. to +50°C., and was found to function normcily except as specificslly
mentioned. All controls operated satisfactorily zt -30°C. The msnuzl senci-
tivity control was found to be noisy at +35°C., producing sherp clicks at
each step of rotation. Ccme mecsurements made efter the temperature runs
showed the menual to autometic sensitivity ratio to be scomewhat decrezced,
although it ie not certzin that these conditions were responsible for the
change.

29. Par. 2-8. The eguipment is svitzbly protected zs required by

30. Par. 2-9. Ventilaticn is provided by 2 series of holes on
Lthe left-hund side of the receiver unit.

3. Per. 2-10. Continuous operation is possible without demage.

32. Par. 2-11. DNo test equipment is available for zccelerztion
tests; however, the receiver withstood vibration and shock during flight
teste.

33, Per. 2-12. Wooden dowels are used as supports for some of the
lower frequency coils. The dowels are very well impregnated and should be

satisfactory.

~h-



34. Par. 2-13. Parts are satisfectorily interchangeable, but
identification merkings and type numbers are nct complete.

35. Par. 2-14. Name plates and unit identifications were not
supplied.
36. Par. 2-16. Pzrts and wiring are secured against vibrational

effects as specified.

37. Per. 2-17. This provicsion is satisfactory if protective
caps are on the unused plug receptacles of the junction box.

38. Par. 2-18. Al1 sezling and insuleting compounds proved
satisfactory at the temperatures 2t which the receiver was tested.

29. Par. 2-19. The receiver unit is mounted satisfactorily by
means of live rubber shock absorbers.

40, Per. 2-20. Wiring is in szccordance with the requirements
of this paragraph.

41, Par. 2-24. No samples of wire were furnished for test, and
it was considered unwise to remove any from the equipment.

42, Par. 2-25. No samples of wire were availuble for test.
43. Par. 2-26. Cezble connections are as specified.

Ll Par. 2-27. OSufficient shock znd vibration protection is
obtuined through the receiver unit mounting.

45. Par. 2-29. The frequency ranges 224 — 350 kilocycles and
350 - 545 kilocycles are combined in a dual coil set as specified in
reference (c).

46. Per. 2-31. Ho electricul indicating instruments are used
in the eguipment supplied.

A Par. 2-32. Operation of controls is in accordance with
this paragraph.

48, Par. 2-33. The finish of units &nd cabinets is satisfactory.
Pure aluminum is used in their construction.

49. Par. 2-34. The foil paper capacitors used in this equipment
sre of types which have proved satisfactory. Over the temperature range
of the receiver tests there was no evidence of deterioration.

50. Par. 2-35. No samples of fixed capacitors were furnished.
51. Par. 2-36. All aundio trensformers and chokes are in accordsance

with the specificaticns. Coils proved to be satisfactory under the con-
diticns of the receiver tests,



B2 Par. 2-37. MNo electrolytic condensers are used.

53 Par. 2-38. Provisicn is made only for low impedance phones,
as covered by Addendum Ko. 1, of 7 December 1934, to reference (b).

54+ Par. 2-40. The metal cabinets and cuble shields are already
zrounded to the negative lead from the power source.

55, Par. 2-41. Six vacuum tubes are used, one being type 38233,
vhich contazins two units used as heterodyne oscillator and audio frequency
amplifier respectively.

56 . Per. 2-42. Three types of tubes sre used: 38077, 38078, and

57. Par. 2-43. All tubes are of approved types.

5B Par. 2-44. Operation of the equipment is satisfactory with
any cubes neeting Navy standerd specifications for the type specified.

59. Par. 2-45. The equipment is completely shielded, the shielcs
of all units being at & common ground potentisl to which the negative
side of “he power supply is also connected.

60. Par. 2-46. (1) All component purts withstood the temperzture
teste ¢f the equipment, except that the manual sensitivity control became
noisy at +35°C.

(2) The Laboratory is not equipped to make this

test.
61. Par. 2-47. This test wss not performed.
62. Par. 2-48. No samples were furnished for the immersion test.
63. Par. 2-50. Bolts, studs, screws, nuts, etc., conform to the

requirenents cof this parzgraph of the specifications.

64 . Par. 2-51. Operation was satisfectory during temperature
tests, except as specifiecally stzted. The Leboratory is not equipped
to make humicdity tests.

65. Par. 2-52. In this ecase two recelvers were operated from
the szme dynamctor unit, as provided for in the junction box. The results
are given in Table 25. It is seen that there is a reletively small amount
of interaction through the common power supply. The increase of signul
heard by the use of an antenna (in this instance afforded by the connections
to the =ignal zenerutor) shows considerable rediztion from the oscillator.
In zll cases the interzction is stronger when the receiver being listened
on is tuned to exactly one-half the frequency of the other. This is due
to the fact thet in this equipment the second harmcnic of the oscillator
ig used to give the bezt note.



66. Par. 2-53. Operatiocn is not satisfactory with a crystal
frequency indicator. Outlets 74 and 76 on the junction box are improperly
wired. Terninal No. 25 should be +1Z volts, No. 27 should be ground, and
No. 35 shoulcd be positive high voltage.

67. Par. 3-2. Items (%), (11), (18), (17), (18), (19), and (20)
were not submitted for test. Only one set of vacuum tubes, item (14), was
furnished.

68. Par. 3-3. The juncticn box is as specified, except that the
fuses are loczted under a smsll removable cover projecting above the upper
surfzce. Thiz cover is 17/32" high, msking the overzll dimensions 7-3/8" x
5-1/2" x 2-25/32". The weight is two pounds. In addition to the required
plug connecticns, provisicn is made for cables leading, to a second receiver
and switch box. This zllows operetion of two receive:s independently from
the szme dynamotor.

69. Par. 3-4. The dynamotor unit confecrms to the dimensions
specified and contzins the eaccessory electricel parts required. Its weight
is 9 pounds 4 ovnces. The dynamotor is of satisfactory mechanical design,
but its ontput rating is only 100 m.a. Reference to Table 22 shows that
the total current teken by two receivers when operating is 130 m.a. One
receiver requires 76 m.a., and when the 30 m.a. are allowed for the I.C.
systen and crystzl freguency indicator the total is also above the rated
limit.

70. Par. 3-5. Receiver unit.
(1) This uvnit contsins the circuits as required.
(2) The dimenszions of the cabinet are us given.

(3) The weight of the unit complete with one single-range
coll set, but without vacuum tubes, is 13 pounds 4 ounces..
The averzze weight of a single-raznge coil set is 1 pound
12 ounces without container, snd 2 pounds 4 ounces with
contziner. :

(4) The controls and connections are satisfzctory, except that
half divisions are not graduated between the 100 meain
divisicns of the tuning disl. The selector switch for
the dual gunged coil set is mounted on the coil set itself,
ag allowed under (5).

(5) 411 the controls mentioned in (4) are mounted on the front
panel, the tuning control, dizl, and outlets being on the
right-hand portion as specified. The selector switch on
the dual coil set is on the front end of the coil set,
edjecent to the front panel.

(6) Coil sets are as specified.

(7) Coil sets may be changed in the 5-1/2 inches allowed.



(8} Aceess to vacuum tubes is by a removable penel in the top
of the receiver cabinet,.
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batisfaetory.

M. Par. 3-6. The receiver mounting buse is in sccordance with the

specitications. Its weight is 10 ounces.

T2 Par. 3-7. The receiver switch box contains the reguired parts
end controls, szad the markings are as specified except taat "MCW" is used
instead of "Voice." The up;gnt is 14 ounces. The dimensions are 5-1/16" x
3-5/8" x 2-3/8", due o the use of a mounting plate diffsring from that
shown on Sheet 52B of reference (b). The D.C. meter, meter holder, cable,

and plug were not supplied.

T3 Par. 3-8. The receiver remote tuning coatrol and mechanical
linkage are in accordance with specifications. The tuning control weighs
14 ouneces. The mechanieal linksge is 121 inches in length, with 2 weight
of 1.9 ounces per foot. There is a tendency for torqgue lash to countersct
play in the receiver dial gearing which makes the average setting more
accurate with the remote tuning conirol than with the leocal, as determined
by actual fregquency response, Direction of rotstion is also less important.
See Table 20. The adjustable fiducial aark is not held rigidly in position,
however, so that other errors msy be introaucea.

> Par. 3-9. The receiver locul tuniaz control conlorms to the
specifications, except tnat the disk is not knurled. The weight is two
ounces. Atteation is cziled hers to Table 20, which shows a decided change in
frequency wihen the control is reset in tae oapoo;te direction. This is
zpparently distinet from backlash of gearing znd probably iandicates end-plauy
in the main shaft.

75 Pur. 3-10. The antenna-loop switch local control is satisfactory
and is detechable,

76, Par. 3-11. No remote control or liakage is provided for the
antenna-loop switch.

7l er. 3-12. The local zonitrol on the dual coil set is satisfactory.

78. Par. 3-13. No remote control or linkege 1s provided for ths dual
coil set switch.

7. Par. 3-14. The pluz-in coil sets and contaiaecrs are in accorduance
with the specif i

20. Par. 3-15. The zenerzl ¢ s;ruction of the connecting cables
and plugs is in accordance with the speciiflications. Lengths uand weights ure
given in Table 28, and show some ainor discrepaacies. Ping receptecles No. 74
and No. 75 are provided in the junction box, but are ineorrectly wired.

a1. Par. 3-16., ‘nteanz insulators were nod supplied.



82. Par. 3-17. The test meter, meter holder, cable, and plug
wer2 not furnished with tae eguipment.

g3. Par. 3-13. The receiver case is not completely sprayproof on
account of veatilstion holes. The entrance of spray at these points, howevar,
is not serious, as no vital parts are exposed. The waterproof slip cover was
not provided with the eguipment.

8. Par. 3-19., &1l controls are satisfactory in tais respect,
except as mentioned in Par. 74.

85. Par. 3-20. Remote control switches were not furnished for test.

86. Par. 3-21. The tuning dials sare marked on a 0-100 basis

872. Par. 3-22. Previous experisnce indicates tnat tne friction zna
prassure contacts used should be satisfactory in use over a long period
of time.

3. Par. 3-23. The arrcazement of parts and consiruction permits
easy servicinz

33. Par. 3-24. No protective caps were furnished for tae plug
receptacies of the junction box and dynamotor.

0. Par. 3-25 to 3-30 inclusive. This type of dynuamoior is capable
of opersting satisfactorily for long periods of time. Its smooth runaing

shows that taoe bzlance of the moviayg parts is good. Constructional details
vere nol checked.

9l. Par, 3-31. The dynamotor is of the totzlly enclosed type.
92, Par. 2-32. Jazck receptacles are zs specified.
23 Par. 3-33. OSpaces specified sre sufficient for razaoving singls

and dual coil sets, and all pluss.

\D

4, Par. 3-36. Tuning condensers cnd trimmers for same ere of the
<

r disieciric type.

[

a

el

35, Par. 3-37. Total weight of &ll parts suppli=d for operation
of one rece :er, 1nu1u0’ﬁ' a i 17le frequency coil set und a complete set

of tubes, but not iaciuding remote controls for tuning, antenna-loop switch,
or dual coil set, is 30 pounds 15 ounces.

%. Par. 3-38. All units are quickly replaceuble, us required.
The catches are capable of being safety-wirad.

97. Par. 3-39. No tool is provided for the trimming condensers.

98. Par. 4-5(b). Wita a separate heterodyne oscillator for Cli
reception the Cii seleciivity depeunds on tne audio freguency characteristics
of the receiver. Therefore the UCH selectivity should be a2 satisfactory
index of the Cii selectivity,

“Ga



99. Par. 5-1. Control is as specified when only one receiver is
connacted at tae juaciion box. When two receivers are connected, for
operation from the same dynamotor, turning one off does not of course
stop the dynamotor and tnus curreant continues to flow through several
resistors in this rcceiver., This is discussed in detail in Par. 150.

100. Par. 5-3. The 224 - 350 kilocycle and 350 - 545 kilocycie
bands sre combined in a dual gzanged coil set, as specified in reference
(e). No single ganged coil sets are furnished for these two bands.

101, Par. 5-5. Tuning is by means of the same single control in
each case.

102, Par. 5-~7. This is accomplished by the three-position switch,
which also contzins the "O0ff" position.

103, Par. 5-8. The same control knob adjusts the receiver sensi-
tivity when the above switch is in the "Manuul" position, and the audio
level when the switch is in the "Auto" positiom.

1904. far. 5-9. Adjustment for CW or MCW is by a toggle switch
as specified.

105. Par. 5-10. Only the two additional adjustments specified are
requirad., However, the antenna trimminz condenser is of the mica dielectric
type, with which it is difficult to hold an accurate capacitance setting
under flight conditions. In addition, when the temperature is varied the
capacitance change is sufficient to throw the antenna out of alignment and
reduce the receiver sensitivity.

106, ar. 5-11. The antennz-loop switch is as specified, but no
remote control was supplied.

107. Par. 5-12. Temperature tests were made on the equipment,
the results of which appear at various pnl=~2C unoer more specifiic perugruphs
of this report. This Laboratrr; is not equipped to conduct the required
humidity tests.

108. Par. 5-1. Operation is unsatisfactory with the crystel frequency
indieator.

109. Par. 6-2. The receiver operated satisfactorily with all types
of antennae on aircraft during flizht tests.

E1G9. Par. 5-3. The frequency range 224 - 13,575 kilocycles is
covered by 10 overlapping bands.

I1l. Par. 6-4. There is a separate ganz of plug-in coils for each
band of paragraph 110, except for 224 - 350 kilocycies and 350 - 545 kilo-
eycles, which are combined in & dusl gang. In addition & single gung is
supplied for 5200 - 7700 kilocycles, replacinz th:zt for 5400 - 8100 kilo-
cycles as required in the orizinal contrzact.

“30:



r. 5-5, The interchangzeubility of coil sets is shown in
= than two per

113, Par. A-6. Tuning is provided in the first zrid circuit.

1l4. Par. 6-7. The equisment will operate satisfactorily with any
vacuum tubes within the limits set by Navy stsndard specificatlons for
the types used.

115, Par. 5-8. A heterodyne oscillator is used for reception of
oW signzls, and its coupling to the detector circuit is satisfactory.

116. Par. 5-3. Nec adjustument of the antenns trimmer is necessary
when changing coils provided the same antenna 1s used.

117, ar, 6-10. A high grade phenolic composition is used for
coil forus, but the lower frequency universal-wound coils are supported
on wooden dowels. Glass insulation is used in the varisble tuning con-
densers. 4ir dielectric trimming condensers are used with the tuning
condensers

118. Par. A-1l. A& jack is provided on the front panel of the
receiver mit for the input from an interior communication system.

119. Par. 4-12. The output is intended for the use of low impeadance
phones only, as 5pecif1nd by Addendun No. 1 to reference (b).

120, Par. 5-13. A1l D.C. and substantizlly sll radio freguency
potentials are removed from the telephone cords.

121. Per. 6-14. (1) Tae results of MCW sensitivity measurements
are given in Table 1. When zllowance is made for experimental errors,
the sensitivity is slizhtly outside the specification limits at one point
in the 224 - 350 kilocycle bsnd. Variation of uCH sensitivity in any
one bund does not exceed 2/1.

(2) Thz results of CW sensitivity measurements
re given in Table 2, ar? are within the specification limits. Variation
of CW sensitivity in any one band does not exceed 4/1.

]

122. Par. A-15. The sensitivity with loop reception is given
in Tables 3 and 4. In general, this is much greater than required by the
specifications, but the ratio to the antenns sensitivity approaches the
desiznated limit at the higher frequencies.

123, Par. $-15. (1) The lICW selectivity is shown in Table 5.
ifter sllowance is made for experimental errors, the requirsments are
not met in the two lowest and two highest frequancy bands. There is
also a tendency for the high frequency ends of seversl bands to be outside
the limits. This is true especially of the 5400 - 8100 kilocycle or
5200 - 7700 kilocycle band. The selectivity at reduced gain settings is
discussed in Par., 131.

-11-



(2) Siace the circuits are the same for CW recap—
tion, except that the oscillator is used, the ¥CH selectivity may be take
as an index of the CW selectivity. Oee also Par. 98.

124. Par. 6-17. The table of selectivity given in the specifications
is reproduced in Table 5 for comparison purposes.

125. Par. 5-18. The audio fidelity is given in Table 7 and Plate l.
With a carrier of 450 kilocycles, the side band cutting causes distortion
as shown by the rzpid decrease above 1000 cycles. The re sults with the
4200 or 2000 kilocycle carrier may be taken as giving the true audio fidelity
curve. It is seen that the attenuation greatly exceeds the specification
limit at 3000 cycles, while &t 50 cycles the requirement is very nearly
met.

126, Par. 6-19, Overload curves are given in Plate 2 from the data
of Table 2. While a meximum output of about 500 milliwatts is reached,
distortion of the wave-form begins to be visible, as viewed on the
oseillograph, at about 250 milliwatts. This is also shown Dy the tendency
of the curves to become slightly flattened at this poiat. The 600-ohm
ontput only was used, in accordence with Addeandum No. 1 to reference (b).

127, ar. $-20. The noise ratio is given in Table 6. This exceeds
the specified limit in the five lowest frequency bands by & smzll amount.
Flight tests indicate that the noise level is satisfactory.

128. Par. 6-21. Laboratory and flight tests indicate that the
microphonic tendencies are negligible.

179. Par. 6-22. Paragraph 5(e) of Appendix B discusses noise level
in flight. The noise was not considered excessive since the major portion
o the noise in the receiver was attributsble to ignition disturbances.

130. Par. #-23. The attsnuation produced by the manual sensitivity
conbrol is satisfactory, as shown in Table 9.

131. Par. 5-24. {a) Recelver blocking doss not occur &t any
operative position of the manual or automatic sensitivity control. No
appreciable change of the frequency of the oscillator was observed. At
450 kilocycles the MCW selectivity remained practically constent as the
sensitivity coatrol setting was decreased, but at 7600 kilocycles the
selectivity was decreased, as shown in Table 10. With MCW operation a
very noticeable shift in tuning was caused by reducing the seansitivity

control from maximwa Lo minimum, as shown by the last column of Table 9.
3

(b) Under normal conditions, the sensitivity
control, both naﬁual and automatic, was not nolsy. When making a tempera-
ture run, as +35°C. was reached, it was found that the manual control
save a series of loud clicks in the telephones zs each new contact was
made. This effect disappearsd after the receciver had become cool again.
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132. Par., 6-25. The antenns binding post is grounded when the
switeh is throwm to the "Loop" position.

133. Par. $-26. As reported ia Appendix B, the operation on @
loop antemna was satisfactory.

134. Par. 5-27. No shift in bearings wao noted with varizstions
of tuning or sensitivity control.

135. Par. 6-28. Miaima may be obtained as specifisd. ¥owever, on
freguencies above 1500 kilocycles, fThe indicated directi-n is not
nagscessarily correct, but will depeand upon altitude, distance and terrain.

136. Par. 6-22. An input of 0.5 volt was applied to the receiver
at the same frenquency to which it was tuned. On the "Manual" setting
the receiver i.mediately became operative when this signal was removed;
on "Auto" 3. became operative after an interval of approximately one
second. & further discussion relative to bresk-in operations will be
found 1in Par. 5(d) of hppendix B.

137. Par. 6-30. Cycles per division are sufficisntly evenly spaced.

138. Par. 6-31. The number of kilocycles per division of the tun-
ing disl for each band (excluding the extreme ends) is given in Table 19.
This is scmewhat over the specification limit at the higher frequencies,
but is compensated for by the greater overlap obtained.

139, Par. $-32. Operation of the remote tuning control is satis-
factory.

140. Par. 6-33. Contiauous operation is possible without damage
as specified. However, dynamotor No. 2 became noisy after only z few
hours of operation due to faulty brush contact.

G o3 Par. 5-34. The ranze of the uutomectic sensitivity control
was measured as described under this paragraph of the specifications -
that is, with an initial output of 10 milliwatts with the level control
set at maximum. The level control was reduced until the output was one
milliwatt and the run repeated in each case. The results are shom in
Table 11 and Platss 3 to 5 inclusive. The reguirement of a 3 to 1 voltage
ratio in output for a 1000 to 1 increase of input is met in MCW operztion.
For CW this ratio is exceaded at the higher frequencies, becoming 5.6
at 13,575 kilocycles. An extra curve is shomm on Plate 4. The curve
labeled "MCW" is obtained with the initisl conditions described above.
For the dottsd curve, "MCW - Increased Input," the initial iaput is
increased by & ratios of 2.5, but the same initial output maintained by
reducing the level control. This flatter curve shows better regulation
znd at the same time represents more nearly the working condition in service.

142. Par. 5-35. A couparison of the "Manual" and "Auto" sensitivity
values in Tables 1, 2, 3, and 4 shows that the change in output between the
two is such as to pass unnoticed by the ear.



1.3. Par. 6-36. Witk the maximum setting of the menual sensitivity
control, the receiver operates satisfactorily ond without oscillation
other than in the heterodyne oszcillator circuit, over the entire frequency
range and with the primery power source varying between 12 and 16 volts.

124, Par. 6-37. The frequency drift of the heterodyne oscillator
at constant amblernt temperature is given in Teble 14 and Plates 6 end 7.
At 325 kilocycles the requirement for the first ten minutes of operatian
is not met, but at 6200 kilocycles this is well within the limit. The
succeeding run of 50 minutes at 325 kilceycles is satisfactory, with a
frequency change of only 241 cycles, but at 6200 kilccycles the limit
is sglightly exceeded, the frequency change being .023 per cent. The
frequency change of the oscillator for variation of the D.C. power scurce
from 12 to 14 volts is shown in Table 12. This is well within the
specification limits.

145. Par. 6-38. The frequency veriation of the heterodyne
oscillator with change in ambient temperature is shown in Tebles 15 to
18 inclusive, and Pletes 8 and 9. BRuns were taken with both decreasing
and incressing temperature, to eliminate the lag of the actusl receiver
temperzture behind that indicsted by the thermometer. For purposes of
calculation the slopes of the two curves were averaged. The average
frequency change was as follows:

325 kilocycles - .38% for 20°C.
6200 kilocycles - .08% for 20°C.

Both of these values are greater then allowed by the specificationg.
4 constant supply voltzge of 14 volts was maintained during this test,
and the receiver wes wermed up before starting.

1/6. Par. 6-39. No calibration charts were supplied with this
equipment.

147. Par. 7-1. The parts listed under this psragraph in the
specifications were not supplied.

148. Par. 7-3. HNo spare parts were furnighed.

1/9. Since provicion is mede irn the junction box fer operating two
receivers independently from the same dynamotor, additionsl tests were
made under this condition. The supply voltage was kept st 14 volts in
all cases regerdless of the ineressed loads.,

1%0. It is found that when both receivers ere thus connected, but
only one iz turned on, more power is taken from the dynamotor than when
only one receiver is connected and operating. This i due to the following
paths for the dynamotor current in the second (off) receiver.

Terminal #78 - 1200 ohms (-gide).
Terminsl #80 - 7000 chms (+side).
Ternminsl #81 - 110,000 okms (+side, but only if switch
of second receiver is on MCR).



These resistances are thrown in parellel with those in the first receiver,
or the corresponding sides of the dynemotor, when the centrol switch of
the first receiver is turned on in either the "Manual"” or "Auto" position.
A1l current paths are broken with both switches off, and operstion is alsc
nornsl when both are on, except for reduction in voltages due to the
increased load.

151 When the switch of the first receiver is turned on, the hezters
of only this receiver light up. But a study of the wiring dizgram shows
an additional current path through the windings of the relay in series with
the heaters of the second receiver.

152, Table 23 shows the changes in the plate voltzge supply for
each condition. There is also a difference &t the "L" and "B" sides of
the juncticn box, due to a difference in the connection of terminal T19.

153. Table 2/ shows the changes in the voltages applied *o the
automatic sensitivity control tube. Actuslly this is more nercly normal
with both receivers turned on than witk one off.

54. Table 22 shows the currents tsken from bat*cry end dynamotor.
With both receivers turned on there is about & 60 pe” cent increase in
the total eurrent from the storage battery over the normel condition with
one receiver. The dynamctor current is increased to 120 milliemperes, con-
siderably ahove its rating. When one receiver is turned off, but left
conmected, the currents are still higher than normel, due mainly to the
ceuse discussed in Psr. 150.

155, These current end voltage changes naturally affect the
operation of the receiver. Table 26 shows the effect on the sensitivity
under the various conditions. Actuelly this is less than might have been
expected, showing mainly that the receiver is not very criticzl as to
plate voltage.

156. It should be noted that the sensitivity with asutomatic
sensitivity control changes in & slightly different manner, giving the
grestest discrepancy with both receivers connected but only one turned
on. The effect on the action of the sutometic sensitivity control is
given in grester detail in Teble 27. Three columns, (a), (b), and {c),
are given to show normal cperation with one receiver. When both receivers
ere connected and turned on, it is seen that with the maximum level setting
the initial input must be increased, but slightly better regulation is
obtained at the lower input ratios. When one receiver is turned off the
grid and cathode veltages on the second zre decreased and a still kigher
input is required to give the initizl condition. The action in this case
is gquite similar to that of & single receiver as given in column (c),
where the level is reduced and input increased.

157. The results of flight tests are given in the report of the
Naval kir Station, which is included herewith as Appendix B.

158, A summery of the defects noted and such items as do not comply
with the reouirements of reference (b) are as follows:
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(a) Par. 2-12. Wooden dowels are usec as supports for some of the
lower frequency coils.

(b) Par. 2-13. Identification markings and type numbers are not
complete.

(¢) Par. 2-1/. Name pletes znd unii. identifications were not supplied.
(d) Par. 2-46. The menual sensitivity control became noisy at +35°C.

(e) Par. 2-52. When two receivers are operated from the same dynzmotor,
interaction is cuite noticeable when one receiver is tuned to one-half the
frequency of the other.

(f) Par. 3-2. Items (9), (11), (16), (17), (18), (19), and (20) were
not submitted for test. Only one set of vacuum tubes, item (14), was
furnished.

(g) Par. 3-3. The junction box is 5/8" too high, due to the removable
fuse cover which projects above the upper surfeace.

(h) Par. 3-4. The current rating of the dynamotor is exceeded
under some conditions of operation. The unit is over the specified weight.

(i) Par. 3-5. The receiver unit exceeds the specified weight. Half
divisions are not engraved on the tuning disl.

(j) Par. 3-7. The dimensicns of the switch box do not conform to
the specifications, due to the use of a different mounting plate. "MCE"
is used as & switch marking instead of "Voice."

(k) Per. 2-9. The disk of the local tuning control is not knurled.
There is a considerable change in frequency when the control is reset
in the opposite direction.

(1) Par. 3-11. No remote control or linkage is provided for the
entenne-loop switch.

(m) Par. 3-13. No remote control or linkage is provided for the
dual coil set switch.

(n) Par. 3-15. Lengths and weights of connecting cables show minor
discrepancies.

(¢) Par. 2-17. The test meter, meter holder, cable, and plug were
not furnished with the equipment.

(p) Par. 3-18. The waterproof slip cover was not supplied.

(q) Par. 3-24. No protective caps were furnished for the plug
receptacles of the junction box and dynamotor.

(r) Par. 3-37. Total weight of equipment is 15 ounces over that
specified, even without remote tuning contrel.
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(s) Par. 3-39. No tool is provided for the trimming condensers.

(t) Par. 5-1. When two receivers are operated from the same dymamotor,
turning the control switch of one off does not bresk sll current paths in
that receiver.

(u) Par. 5 0. The mica dielectric antenna trimming condenser is not
entirely satisfacto.7 .

(v) Par. 6-14. The MCW sensitivity is slightly outside the specifica-
tion limits at 290 kilocycles.

(w) Psr. 6-16. The MCW selectivity does not meet the requirements
for the two lowest and two highest frequency bsnds. There is also &
tendency for the high frequency ends of severzl bends to be outsice the
1imit.sE ?electivity is decreased at reduced gain settings, as noted below
under (aaj.

(x) Par. 6-18. The sudio fidelity curve shows the attenuation to be
too great at 3000 cycles.

(y) Par. 6-13. The output begins to be noticeably distorted at
250 milliwatls.

(z) Par. 6-20. The noise ratio exceeds the specified limit at the
lower frequencies.

(ag) Par. 6-24. With MCW operation the receiver tuning is shifted
when the menual sensitivity control setting is decreased. At the same
time the selectivity, at the higher frequencies, is reduced. With CW
operation the oscillator freguency remains practically constant, so that
these effects are masked, but it is apparent thut the circuits are thrown
somewhat out of alignment.

(bb) Par. 6-31. The number of kilocycles per division of the tuning
dial is sbove the limit for the higher freguency bands.

(ecc) Par. 6-33. Dynamotor #2 became noisy after only a few hours of
operation.

(dd) Par. 6-34. For CW the regulation of the automatic sensitivity
control is not sufficiently good at the higher frequencies.

(ee) Par. 6-37. The frequency drift at constant ambient temperature
for the first 10 minutes of operation is too great at the lower frequencies,
while that for the succeeding 50 minutes is very close to the limits at
the frequencies tested.

(ff) Par. 6-38. The frequency veriztion of the oscillator with
chenge in embient temperature is greater than specified.

(gg) Par. 6-39. No calibration charts were furnished with this equipment.
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(hh) Par. 7-1. The parts listed under this paragraph in the specifica-
tions were not supplied.

(1i) Par. 7-3. No spare parts were furnished.
(jj) Wiile the operation of two receivers from one dynamotor is not
specifically cuvered in reference (b), it should be noted that they are

not completely inlependent when thus connected. A full discussion is
given in paragraphs 149 to 156 inclusive.

CONCLUSIONS

159. The preliminary Model RU-/ receiving equipment does not meet
the requirements of the specifications, reference (v), in all respects.

160. The general mechaniczl construction of the preliminary model
is in accordance with the requirements of the specifications. Materiels
of high quality are used in all cases. The workmanship is excellent.

161. The electrical performance in general is satisfactory. Unsatis-
factory performance was found as follows:

(a) Frequency drift of the heterodyne oscillator is
excessive, especially with change of temperature.

(b) The audio fidelity is poor.

(¢) The selectivity et some frequencies is not as great
as required by the specificaztions.

152. The outlst for crystsl frequency indicator power supply was
incorrectly wired.

153. [Minor discrepancies between actuzl end specified dimensions
and weizhts were noted.

154. The dynamotor does not have ample rating to supply two
receivers simultaneously.

165. The eguipment will be suitable for use in Naval aircraft
if the contractor corrects the major defects noted herein.
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Table 1

MCH Sensitivity - Antenns Reception

NOTE: Wherever frequencies between 6000 znd 8100 kes. are used in the
tables, the coil range 5400 - 8100 kes. is understood unless
otherwise specified.

£11 measurements were made with 14 velts applied across the
input terminals of cable No. 21, unless otherwise specified.

Microvolts Input for

Coil Range Fregueacy Standard Output s
_(Kes.) _(Kes) Hanual ~ Autc  Spec. Limit
22, - 350 225 3.2 Ful 4.0
290 4.7 4e5 4.0
340 4.1 3.9 4.0
450 Le2 4.0 4.0
540 3.8 3.6 4.0
700 1.9 1.8 4.0
840 1.4 1.3 4.0
850 - 1330 860 2.4 2.3 4.0
1090 2.7 2.5 4.0
1300 24 2.0 4.0
1675 2.2 2.1 4.0
2000 B4 1.6 4.0
2060 30 L.5 4.0
2040 — 3000 2060 2.8 2.6 4.0
2580 2.7 245 4.0
3100 2.1 1.9 7.0
3000 - 4525 3100 ek 2.0 7.0
3800 LT 1.6 7.0
4200 1.4 1.4 7.0
4500 1.2 1.1 70
4000 - 6000 4000 2.2 2.1 7.0
4200 205 2./‘- 7.0
5100 2.3 2.1 7.0
5900 2k 1.9 7.0
5400 - 8100 5400 55 5.0 7.0
6200 5.0 Lah 10.0
7600 5.0 4.9 10.0
8000 47 5.0 10.0



Table 1 (Continued)

awicrovolts Input for

Coil Range Frequency - Standard Qutput I
__(Kes.) (Kes.) Vanual Auto Spec. Limit
6000 - 9050 6200 10.4 9.3 10.0
7600 10.0 10.0 10.0
9000 11.8 13.6 40.0
9050 — 13575 9000 48.0 46.0 40.0
10500 82.0 62.0 70.0
12500 50.0 42.0 70.0
13575 67.9 64.0 70.0
6200 3.7 3.1 10.0
7600 4.5 3.8 10.0



Table 2

CW Sensitivity -~ Antenna Reception

tlicrovolts Input for

Coil Range Frequency __ ____Standard Qutput ____ .
__ (Xes.) . (Kes.) Manual Auto Spec. Limit
224 - 350 225 1.2 1.1 1.5
290 1.5 1.4 15
340 i % 4 1.2 15
350 - 545 360 1.4 1.2 1.5
450 1.0 0.9 1.5
540 0.9 0.8 1.5
545 — 850 560 0.5 0.4 1.5
700 0.4 0.4 1.5
840 0.3 0.2 1.5
850 - 1330 860 1.0 0.9 1.5
1090 0.7 0.6 1.5
1300 0.4 0.4 1.5
1330 - 2040 1360 0.6 0.6 1:5
1675 0.5 0.5 1.5
2000 0.3 0.3 1.5
2060 0.3 0.3 1.5
2040 - 3000 2060 0.7 0.6 1.5
2580 0.5 0.4 1.5
3100 0.3 0.3 3.0
3000 — 4525 3100 0.5 0.4 3.0
3800 0.3 0.2 3.0
4200 0.2 0.2 3.0
4500 0.2 0.2 3.0
4000 - 6000 4000 0.5 0.5 3.0
4200 0.5 0.5 3.0
5100 0.3 0.3 3.0
5900 0.2 0.2 3.0
5400 - 8100 5400 1,2 1.1 3.0
6200 1.0 0.7 4.0
7600 1.2 1.2 4.0
8000 0.9 1.0 4.0
6000 - 9050 6200 3.5 33 4.0
7600 2.5 Rely 4.0
3000 2.5 2.6 20.0



Table 2 (Continued)

Microvolts Input for

Coil Range Frequency Standard Output .
_ (Kes.) (Kes.) __ Munual Auto Spec. Limit
9050 - 13575 9000 9.7 9.5 20.0
12500 8.5 8.0 35.0
13575 7.3 6.5 35.0
5200 - 7700 5400 1.3 1.2 3.0
$200 0.8 0.6 4.0
7600 1.2 1.3 4oC
Teble 3
MCW Sensitivity — Loop Reception
Microvolts Input for Ratio of Loop to
Coil Range Frequency Standard Output Antenna Reception¥®
(Kcs.) (Kes.) Menual Auto Manual Auto
224, - 350 290 1.5 a3 o 3.5
340 1.5 1.3 2.7 3.0
350 - 545 360 1.6 Yok 2a5 27
450 2.6 2.2 1.6 1.8
540 3.0 2.3 1.3 1.6
5!&5 i 850 560 008 0.7 2-6 209
700 Y2 0.9 1.6 2.0
840 j = 4 0.9 1.3 1.4
850 - 1330 860 s 1.2 1.6 1.9
1090 2.4 1.9 1.1 1.3
1300 2.6 2.0 0.8 1.0
1330 - 2040 1360 2.1 1.9 1.0 1.0
1675 3.0 1.9 0.7 1.1

¥ Specification limit: 0.75 for 300 to 1500 kes.

A,



Table 4

CW Sensitivity - Loop Reception

Wicrovolts Input for Ratio of Loop to
Coil Range Frequency Stzadard Qutput Antenna Reception*
_{Kes.) (Kes.) Manual Auto Manual Auto
224 - 350 290 0.6 0.5 2.5 2.8
340 0.8 0.6 1.8 2.0
350 - 545 360 0.4 0.3 3.5 4.0
450 0.6 0.5 1.7 1.8

540 0.8 0.6 1.1 1.3

545 - 850 560 0.2 0.2 2.5 2.0
700 0.3 0.2 143 2.0

840 0.3 0.2 1.0 1.0

850 - 1330 860 0.9 0.8 1.1 1.1
1090 0.7 0.5 1.0 1.2
1300 0.6 0.5 0.7 0.8

1330 - 2040 1340 0.5 0.5 1.2 1.2
1675 0.7 0.4 0.7 1.3

# Specification limit: 0.75 for 300 to 1500 kes.



Coil Range

224-350

350-545

545-850

850-1330

1330-2040

2040-3000

3000-4525

4000-6000

5400-31932

6000-9050

Table 5

MCH Selectivity

Kilocycles displacement for the following per-
__centages of resonance sensitivity.

_ 0% 5% .
Freq. Measured Spec. ileasured Spec. Measured  Spec.
(Kes.) _—-__ + Limit - __* Limit - _+ Limit
225 4.9 3.9 3.8 7¢3 5.0 49 13.2 8.3 8.7
290 4.8 4.7 4.2 6.3 6.2 6.0 10.8 11.0 9.6
340 5.7 547 P86 F5 13.6 1342
360 51 5.4 4B 6L T.E 65 12.9 12.3 10.6
P I - e 8.7 9.7 15.5 16.7
540 8.4 10.0 11.3 13.2 20.3 23.3
560 6.8 T4 72 91 90 9.1 16.9 16.0 15.7
M T2 85 9 9.5 10.9 11 17.7 19.4 21
840 8.2 10.6 10 11.3 13.8 13 21.0 243 2
860 9.9 10.1 1ik 14.3 5.7 23ve
1090 11.2 12.7 12 .7 7.2 16 28.0 29.6 28
1300 13.8 15.5 18.6 20.2 3.2 36,1
1360 11.0 13.0 15.1 16.9 29.5 28.9
675 12.2 1535 15 15.3 19.8 20 30.7 34.6 36
2000 14.0 18.8 17 19.1 2.1 22 36.4 42.2 40
2060 14.6 19.0 19.7 24.6 378 43.2
2060 13.5 15.0 18.7 20.1 35.3 343
2580 15.1 18.1 18 21.2 24.0 23 38.6 41l.5 42
3100 16.6 22.0 19 23.3 28.2 24 5.3 5l.1 43
3100 13.9 13.9 19 19.2 25.0 24 382 437 L3
3800 16.1 23.8 24 23.1 31.2 29 45.7 54.5 56
4200 170 254 25 2544 33.3 32 3.9 58.9 60
4500 18.6 25.4 27:0 345 52.9 62.9
4000 16,3 23.5 23.5 30.5 49.6 53.4
4200 17.9 24.7 25 25.6 32.8 32 50.6 5644 60
5100 21.1 28.3 30 30.4 38.4 39 59.4 69.7 71
5900 26.1 34.1 38.1 45.2 74.8 B8L.2
5400 23.4 30.0 30.2 39.1 60.8 68.3
6200 24.8 35.0 35 35.9 4L.b 46 68.2 75.1 82
7600 36.9 50.4 37 53.3 66.7 54 97.7 121.0 99
8000 41.8 64.8 58.0 79.2 112.4 139.3
6200 30.0 38.7 35 41.3 4B.9 46 78.4 81,7 @82
7600 39.8 57.7 37 55.9 741 54 103.9 114.0 99
9000 65.0 69.5 45 85.7 88.4 59 145.4 158.4 112



Table 5 (Continued)

Kilocycies displacement for the followinz per-
___centages of resonance sensitivity.

1% 5% _ iz ]
Coil Range Freq. lleasured Spec. [easured Spec. Measured Spec.
(Kes,)  (Kes.) _=_ 4+ Limit - 4+  Limit - - Limit
9050-13575 9000 536 99.2 45 61.7 74.8 59 113.2 127.4 12
12500 65.4 T78.6 173 81.6 124.8 86 180.6 193.8 176
13575 93.4 115.9 83 1311 143.8 97 232 255 <00
5200-7700 5400 25.5 30.4 34.8 39.8 65.5 69.2
2

6200 7.2 34.2 35 37.5 4he2 46 71.7 78.1 82
7600 50.7 53.3 37 65.5 70.2 54 117.8 131.2 99



Table 6

Noise Ratio

Coil Range Frequency Noise Ratio

_Kes.) . ARes) . Pover. Voltage*

224 - 350 225 20 45

290 .050 22

340 045 + 21

350 = 545 360 .085 «29

450 .035 .19

540 030 17

545 — 850 560 .120 35

700 .080 .28

3840 .095 23k

850 - 1330 360 .065 .26

1090 .037 .19

1300 .038 .20

1330 - 2040 1360 .055 .23

1675 .028 37

2000 .030 o i

2060 .030 N

2040 - 3000 2060 .020 oL

2580 .012 o 3

3100 013 i |

3000 - 4525 3100 .017 .13

3800 JOLY +13

4200 .020 +14

4500 .023 .15

4000 - 6000 4000 .016 .13

4200 012 g1

51900 .010 .10

5900 .010 «10

5400 - 8100 5400 .003 .05

6200 .003 .05

7600 .003 .05

6000 - 9050 6200 .002 Rs)A

7600 .001 .03

9000 .002 .04

9050 - 13575 9000 <001 < .03

10500 <.001 <.03

12500 <.001 <.03

13575 £.001 <.03



Table 6 (Contiaued)

Coil Range Frequency ___Noise Ratio

__(Kes.) . (Kes.) Power Voltages

5200 - 7700 5400 005 .07
6200 006 .08
7600 QS <12

. 8

¥ Gpecification limit: 0.20.

Table 7

Audio Fidelity

Modulation Per Cent of Maximwa Qutput Voltage .
Frecuency Carrier Carrier Carrier
_(Cycles) 450 Kes. 4200 Kes. 8000 Kcs..
50 76 71 71
70 92 87 89
100 9 87 86
200 97 92 92
300 99 9% 94
£00 100 98 98
500 100 99 99
700 100 100 100
1000 9/ 130 98
1500 76 96 92
2000 62 86 78
3000 33 62 54
5000 9 22 13
7000 - 10 ¥

* Specification limit: at least 75% for 50 to 3000 cycles.



Table &

Overload — MCW

340 Kes. . 3100 Kes. 13,575 Kes.
Input Output Input Qutput Input Output
A i pVe MW UV Id
b 0.0" 0.5 0.07 10 0.03
2 0.6 0.7 0.32 20 0.22
3 2.5 1.0 0.71 30 0.89
4 T 1.5 3.1 50 3.9
5 15.5 2 8.8 70 11.4
h 50 3 31.5 100 29.0
10 130 4 i 150 63
16 270 5 140 200 124
20 280 i 250 300 210
30 360 10 245 500 315
50 395 15 415 700 440
70 400 20 440 1000 465
120 390 50 500 2000 500
200 335 70 500 5000 410
400 127 100 435 7000 265
450 14.7 200 163 10000 115
480 2.2 250 75 15000 0.55
530 0.3 300 1.9 20000 0.11
600 0.15 400 0.3
Table 9
Operation of Manual Sensitivity Control
ilicrovolts Input for
otandard Qutput Frequency ohift
Freq. Recep- Sensitivity Sensitivity Attenuation for Full
(Kes.) tion  (Control Max. Control Zero __ Ratio Ranze — Kes.
450 CE 1.0 310,000 .0000032 -
MCwW 42 > 500,000 < .000008 + 2.4
7600 Cwr 1.2 > 500,000 < .000002 ~
MCW 5.0 > 500,000 < .00001 +26.8



Sensitivity Control

Table 10

Effect of Manual Sensitivity Control on

Setting — Per Cent

of Maximum

100
50
20

Selectivity — 7600 Kes.

10% of Resonant

Freq.
Kes..

3100

13575

— e et i

2.1
21
210
2190
21000
210000

64
640
6400
64,000

1% of Resonant

Frequency Frequency
Kes. Displacement Kes. Displacement
- + = +

36.9 50.4 97.7 121.0

55.8 58.4 134.0 147.3

62.4 6344

Table 11
Automatic Sensitivity Control
MCW CcH

Output MW Output MW
Max. Reduced Input Max. Reduced
Level Level V. Level Level
10.0 1.0 1.2 10.0 1.0
26.0 3wl 12 100 11.6
28.0 Bl 120 a3 10.5
31,.5% 4.0 1200 Q0 103
34 Lol 12000 95 10.8
46 5:5 120000 102 11.4
10.0 1:0 0.35 10.0 1.0
39.5 5.0 5 185 12,
1.5 5.2 35 230 15.0
42 .5% 53 350 245% 15.5
47 6.0 3500 245 Tl
54 70 35000 270 16.8
10.0 1.0 6.5 10.0 1.0
375 L8 65 255 22k
el L9 650 305 25k
42 0% 53 6500 315% 275

65000 350 32.0

% Specificstion limit: 90 MW (= output voltzge ratioc of 3 to 1).



Table 12

Variation of D.C. Supply Veltoge

Change in Oscilletor Fregquency

Frequency 14 to 16 Volts _ 14 to 12 Volts
(Kese). Cycles Per Cent Cycles Per Cent
450 - 45 - 010 + 60 + 013
8000 -252 - .003 +46/, + 006

Specification limit: 0.02 per cent or 250 cycles, for 12 to 16 volts.

6200 Kes.
Times* Output Change in Output
{Minutes) . _(Per Cent) ___
0 10.0 0
10 10.0 0
2 10.0 0
30 16.0 0]
40 9.9 1.0
50 a7 3.0

# Recelver warmed up before start of test.



Tinme*
f o Looiee
{Einutes)

<5

n

L\

0
0
1
4
5’.
4
5
i
8

9
10
11
1z
12

¥ From cold start.

#% Specification limits: O to 10 min.:
10 to 60 min.: O.

able 14

Frequency Stability - CH

—_ Change in Oscillator Frequency®¥
325 Kcs. i 6200 Ke
Cyeclies Per Cent Creles
6] 0 0

-3052 ~0.94 -211
-3120 -0.96 -559
-3161 -0.97 =741
-3200 -0.98 -855
~3256 -1.C0 -997
-3297 =F,01 -1065
-33325 -1.02 -1148
=3357 -1.03 -12C0
-3372 -1.04 -1227
-3288 -1.04 =1242
-3393 -1.04 -1255
-33299 -1.05 -1286
=3407 -1.05 -1319
-3411 -1.C5 =1345
3426 -1.,05 -1389
~3/34 -1.06 -1.LZ
3443 -1.06 ~1L7C
-3451 -1.06 -1£19
-3462 -1.06 -1573
—2471 -1.07 -1634
-3481 -1.07 -1705
-3490 <1..G7 -1767
—3499 -1.08 -1837
-3510 -1.08 -1903
-3517 -1.08 -1972
~3527 -1.09 -2036
3541 -1.09 2096
~3552 ~1.09 =215/
-3562 -1.10 -2216
-3572 -1.10 -2273
-3580 -1.10 -2335
-3589 -1.10 2394
-3597 -1.11 —-2451
-35608 -1.11 -Z509
-3617 =3, -2571
-3625 =312 -2621
-3632 -1.12 -2665
-3640 -1.12 -2710
-365% -1,13 -2822

or
or

=50 cycles.
<50 cycles.



Table 15

Effect of Variaiion of imbient Temperzture

A ettt i ainei iyl

325 Kes. — Decressing Temperature.

Time Temperzture Chengze in Oscillator Freguency
{Mirutes) Degrees C. Cycles Per Cent
6] +23.9 +98 +.030
2 +2 2k +72 +.022
4 +Z1.3 +40 +.,012
6 +1%.0 +28 +.Q09
8 +17.1 +18 +.006
10 +15.3 +10 +.003
2 +13.8 0 6]
15 +1:%..7 + & +.002
20 + 8.9 +27 +.011
<5 + 6.3 +81 +.025
30 +i e +143 +.044
3% + 2.5 +209 +.064
40 + 1.0 +285 +.088
45 - 0.3 +365 +,112
50 — +423 +.130
55 - 3.0 +507 +.156
60 - 4.3 +580C +.17¢
65 - 5.3 +659 +.20
70 - 6.4 +735 +.23
75 - 7.3 +787 +.24
20 8.1 +841 +.26
85 - 9.1 +G25 +.29
90 —5 908 +977 + . 30
95 -10.5 +1024 +.32
100 «31.1 +1070 +.33
105 -11.5 +1116 +.34
110 =3, +1140 +.36
115 -12.8 +1201 & Ao
120 -13.2 +1244 +.38
125 -13.6 +1287 +.40
130 -14.1 +1530 +.41
135 =12.5 +1416 +.43
140 -14.9 +1/65 +.45
145 =15.2 +1501 +.46
150 -15.5 +1532 +.47
155 -15.8 +1558 +.48
160 -156.1 +1583 +.49
165 264 +1611 +.50
170 1617 ' +1633 +.50
180 -17.2 +1682 +.52
190 =¥7.5 +1723 +.53
200 -18.3 +1762 +.54
210 -18.8 +1800 +.5

240 -20.0 +1925 +.59



Table 16

Effect of Varistion of ismbient Tempercture

325 Kes. — Inereasing Tempersture.

Time Temperature Change in Oscillator Frequency
(Minutes)- Degrees C. Cycles Per Cent
0 -20.2 +1925 +.59
5 -18.8 +1941 +.60
10 -16.3 +1960 +.60
15 ~15, +1960 +.60
20 -14.3 +1946 +.60
25 _ . -13.4 +1926 Fo59
D -12.0 +1899 +.58
35 -11.0 +1864 +.57
40 -10.0 +1823 +.56
45 - 9.0 +1792 +.5
50 - 8.0 +1751 +.54
55 - 6.7 +1703 +.52
60 —- 5.6 +1661 +.51
65 - 4.5 +1609 +.49
70 - 2.6 +1561 +.48
T - 1.3 +1501 +.46
80 + 0.2 +1438 +.44
85 .+ 2.0 +1372 ] +.42
20 + 3.8 +1304 +.40
95 + 5.7 +1225 +.38
100 ¥ .8 +1169 +.36

105 + 9.6 +1063 +.3

110 +11.4 + 974 +.30

115 +15.2 + 894 +.28
1z0 +15.2 + 835 +.2

125 +16.9 + 757 +.23
130 +18.7 + 655 +.20
135 +20.3 + 557 +.171
140 ‘ +22.2 + L85 +.129
145 +23.8 + 372 +.115
150 +25.5 + 261 +.080
155 +27.0 ; g2 +.048

160 +29.8 0 0



Table 17

Effect of Variction of Ambient Temperature

6200 Kcs. — Decrezsing Temperature.

Time Temperature Change in Oscillator Frecuency
{Minutes) Degrees C. Cycles - Per Cent

0 +16.2 0 0

5 +11.4 +294 +.005
10 + 7.7 +375 +.006
g + 4.5 +459 +.007
20 4+ 2.0 +561 +.009
25 - 0.4 +7321 +.012
30 - 2.3 +922 +.01%
35 - 3.8 +1105 +.018
40 = Gl +1331 +.021
45 - 6.2 +1535 +.025
50 - 7.5 +1778 +.029
55 - 8.5 +2055 +.033
60 — 9.4 +2340 +.038
65 -10.2 +2616 +.042
70 s W +2881 +.046
75 -12.0 +2128 +,050
80 =127 +3368 +,054
85 =12. +3604 +.058
30 -12.8 +3707 +.060
95 144 +3897 +.063
100 -15.0 +4,088 +.066
105 151 +4255 +.069
110 -15.9 +440/, +.071
115 =16.3 +4542 +.073
120 =167 +4689 +.076
125 -17.1 +4808 +.078
130 -17.5 +4921 +.079
125 -17.8 +5035 +.081
140 -18.1 +5131 +.083
145 -18.4 +5219 +.084
150 -18.6 +5305 +.085
155 -18.9 +5372 +.087
160 -19.1 +5456 +.088
165 -19.5 +5515 +.089
170 -19.8 +5556 +.090
175 =25, 1 +5610 +.090

180 —20.3 +5654, +.091



Table 18

Effect of Variztion of fmhient Temperature

6200 Kes. — Incressing Temperature.

i

Tinme Temperature Change in Oscillztor Freguency
(Minutes) Degrees C. Cycles Per Cent,
0 = ] +7253 +.117
5 -23.5 +7257 g o0 U 5
1c -21.5 +7277 e % 1
15 -20.0 +7249 +.117
20 ~-18.9 +7169 +.116
25 -17.9 +7063 +.114
30 -17.1 +6951 +.112
35 -15.2 _ +6720 +.110
40 -13.1 . +6621 +.107
45 i 5 +6353 +.103
50 - 9.8 +6120 +.099
55 - 8.0 +5871 +.095
60 =Gl +5608 +.090
65 - 4.9 45337 +.086
70 - 3.2 +5041 +.081
7 £k i, +4735 +.076
80 + 0.3 +444,5 +.072
85 + 3.0 +4189 +.067
20 + 4.2 +3800 +.061
95 + 2.5 +3433 +.055
100 - eh +3082 +.050
105 S +2747 +.044
11G@ F1t.2 +2389 +.039
115 +13.0 +2043 +.033
120 +14.7 +1679 +.027
25 +16.1 +1313 +.021
130 +18.3 + 980 +.016
135 +19.5 + 542 +.009

140 +21.7 0 0



Table 19

Tuning Charccteristics

Coil Renge Kilocycles per Divisicn on Dizl
(Bess) .. 4s Meagured Spec. Limit
224 - 350 1.4 a8
350 = 545 Zed 8
545 - 850 3.6 8
850 -~ 1330 55 8

1330 - 2040 8.6 3
2040 - 3000 13 16
3000 — 4525 18 16
4000 - 6000 23 16
6000 - 9050 34 30
9050 - 12000 51 40
12000 - 13575 52 45
5400 - 81C0 31 16 - 30
5200 - 7700 28 16 - 30
Table 20
Resettability
Per Cent Change in Freouency after Reset
Freq. Tuning From Lower From Higher
(Kes.) Control Scale Reading Scale Reading¥
450 Local .0863%% 013
Renmote 040 015
8000 Loczal 070 .007
Remocte 015 024

AL

¥ This was the direction of the original setting.

¥* Reduction in zudio output from 10.0 to 9.2 MW, or 8%.



Table 21

Interchangeability of Coils, Serizl #1 and #2,

in Receiver Serial #l.

Coil #1 . Coil #2
Coil Range Freq. Receiver Sensitivity Receiver Sensitivity
(Kes.) (Keso) Tuning  MCE _Cii Tuning MCH Cli
545 - 850 560 10.8 2.12 0.51 10.5 1.800 0.54
840 28.3 1.39 0.53 87.9 1.35 0.35
5400 — 8100 = 5400 10.4 5.4 .33 101 5.9 1.40
7600 8L.2 Sl L1.35 83.7 4.9 1.24

Table 22

Battery Dynamotor
One Receiver Connected : Current Current
_at_the Junction Box _ _Amp.¥* M A%
On 4 side 4.9 75
On B side 5.0 76
Two Recelvers Cennected
at the Junction Box
Only 4 side "on" Gl 132
Only B side "on" i P 112
Both "on" 7.9 130

¥  Starting current for one receiver: 9 amp.
#% Dynamotor rating: 100 m.a.



Table 23

Voltage Output of Dynumotor-Positive Side.

Voltuge to Ground from Socket
One Receiver Connected Terminal in Junction Box at which
at the Junction Box No. 7 No. 80 leasured
On A side 234 262 A
262 262 B
On B side 267 259 A
259 259 B
Two Receivers Connected
&t the Junction Box
Only & side "on" 234 256 A
256 256 B
Only B side "ont 269 254 A
254 254 B
Both "on" 214 229 A
229 229 B
Table 24
Voltace on Automstic Sensitivity Control Tube deasured

Across the Tapped Resistor on Receivar No. 1, which
is Connected at B Side of Junction Box.

Only Receiver No. 1 Connected Receiver No, 1 Voltage across Resistor
at the Junction Box _ Swmtekh Grid Tap Cathode Tap

No. 1 "on" Manual a7 78
Auto g2 75%
No. 1 "offw® off o] 0

Both No. 1 and Ho. 2 Connected
_at toe Junctioa Box

No. 1 "on"; No. 2 "off™ Manuel 64 58
Auto 63 57
No. 1 "on"; No. 2 "on" Manual 74, 68
suto 74 67
No. 1 "off"; No. 2 "on" off 65 57
* Unrelisble becouse of lastability, due to the receiver beinz out of the

czhinet.



Table 25

" Two Receivers when Opersted

from the sume Dynamotor Unit.

Frequency of Receiver

Input Tuning — Kes.o

Conditions No. 1 No. 2 Results

Without antennae 3100 3100 Keither oscillator heard
on other receiver.

Without zntesnnas 6200 6200 ~ Oscillator of one receiver

*  faintly heardconcother.

Antenna on No. 1 only 3100 3100 No. 2 oscillator heard on
No. 1.

fnteana on No. 1 only 6200 6200 No. 2 oscillstor heard on
No. 1.

Antenna on No. 2 only 31090 3100 No. 1 oseillator heard on
No. 2.

intenna on Ho. 2 only 200 6200 No. 1 oscillator heard on
No. 2.

Hithout sntennue 3100 6200 No. 2 oscillator heard on
No. L%
No. 1 oscillator not heard
on Now 2.

Antenna on No. 1 only 3100 6200 No. 2 oscillator heard on
No. 1.
No. 1 oscillator not heard
on No. 2.

Aantenna on No. 2 only 3100 6200 No. 2 oscillator hzard on
No. L.%
No. 1 osecillator hesrd on
Now 2a

* Received with same intensity in these two euses.



Table 26
Change in Sensitivity when Two Receivers are

Operated from the Same Dynamotor Uait.

Sengltivity of receiver lNo. 2 &t 3100 kes.

Microvolts Input for Standard Output

Only Receiver No. 2 Connected _ MCW : s W
at the Junctisan Box - Manusl  Auto Manual Auto
No. 2 "on" 1.8 La? 0.32 0.30
Both No. 1 and No. 2 Connected
at the Junction Box
No. 2 "on"; No. 1 "off" 1.85 3.0 0.40 0.58
Ro. 2 Yon"; No. 1 “on" 1.95 2.0 0.44 0.4

The sensitivity is also slightly affected by rotation of the manual
sensitivity control of Receiver No. 1.



Table 27

:tic Sensitivity Control When Two

Receivers are Operated from the Same

Dynamotor Unit.

Output in Milliwatts.

_Only Receiver #2 Connected #1 and #2 Connected
Input (a) Max. (b) Max. (¢) Reduced Both at Max. Level
Ratio Level Level Level #1 "Off" #1 "Auto"
1 10.0 35.0 10.0 10.0 10.0
2 3150 41.0 13.0 14.0 2.1
3 38.0 43.0 B 1= 15.1 27.2
5 43.0 440 14.1 16.3 31.0
7 44,0 45.90 1.4 17.0 32.6
10 46.0 460 YL.6 EFT 34.0
100 49,0 48.0 15.1 21.3 40.2
1,000 50,0 50.0 16.0 243 45.0
10,000 5440 53.0 17.7 31.0 530
100,000 63.0 86.0 25.2 48.0 76.0
i § (1.%) (4.0) (4.0) (2.9) (2.0)

Initial input in microvolts for each column is given in parentheses.

A1l measuremesats made on receiver #2 at 3100 kilocycles — MCW.



Wleight
Unit Lb. 0z
Receiver (without tubes) 11 3
Beceiver and single freqgueacy coil set 13 4
Receiver mounting base 10
Dynamotor unit g 4
Junction box 2 0
Switeh box 14
Remote tuning control 14
Remote tuning cable 1 3
Coil set, single frequency 1 12
Coil set, dual frequency 2 13
Coil set container a8
Length _Weipht
Connecting Cables In, Lb.  Qz.
#133 110 % %
#134, 45 12
#135 60 1 0
# 21 50-1/2% Tl

In.

o

e e e e e

Lb.

108
42
56
48

12
15

3
13

Total weight with tubes and single frequency coil set, but with no remote

controls — 30 1b. 15 oz.

ETR
n

To end of shield.



Unit

Receiver cabinet
Receiver mounting buse
Receiver unit complete
Dynamotor unit
Junection box

Switzsh box

Remote tuning coantrol

Dimensions of Units

{Mezsursd in inches)

#* Over the specification limit.

Heizht

6

l" 3;’4
7-3/ 4%

6
2-25/32%
2-3/8%
2—1/2



BLATE |

9

N

U O LNTD HIet

L0 ALIIO S OUNT:

‘IO LTOA




| QLAQ\._QNQE At
@ L e s T A g

B89 9 v 2 : Te8L 0w

i,

TEZ

48

gL

AR B S W W

WN-LNEL00

)

SLLYMET?

.
L
8
(]
3

£

To8% D ¥ 6 9




LNIN! TVILING STWIL
o/

PLATE 3

=R B
e

S
SLLEMIT TN LNSLIO

106849 9.V, @




CLOINI IVILINI STW/L _
20/ ol
To8 Lo 9 ¥
TG

PLATE 4

SLLVM]VTIN = LOAILDO

.




LOEANT TVILING STNIL ey
o Lok o o1

rTeut : Tae L 08 @

Yow Llo 8. % © &

PLATE S

~ 013200

o

°ﬁﬂ k-luﬂl IQ b

-~
SULLYMITTIW

™

Io8 L 3 ¥ g




U, S. NAVAL RESEARCH LABORATORY

BELLEVUE, D. C.

Ll

INEAEEENSSRE!

IEEENANEEE ]

IRBNE RO RN s ]

EEREEIORNS RN RNENN NN RE R

Tor
T

T

e

ERE AED

+-

IGE NN

¥R AENERESEENENOREE |

R

| ¢

TIME IN M!N‘_UTES FROM STARTING OF RECEIVER

R RNHERT PRINTING




W g

 BEEEEENENEE]
I

1i3] IEEREEREERER |

T
i

9

IEEE BER] !

zsazazsass

STARTING OF RECEIVER

TIME /Y MINUTES FROM

T
—id

g
1

ii_TTI_I'[Tnl_r.[‘.I.II..Ir

AR EENEEENEED NN
- I i




K
2
W
3
X
Q

o
SITIOAD — ADNINOIFYS HOLVTTIISO NI FONVHO

EELLEVUE, D. C.

AVAL RESEARCH LABGRATORY

U. 5. N




i) | IOVYIILNIO SIIYOIA — FHNLVYISINTL
| |

(@ b e S+ o1+ S+ o e~ ol- o= - Qc-

e

AV,
e

uEE

I

B i ooos

520" Hr . £2 .__h._ .,.._..._,_”._H._..__ S

i T ] ---- 1o .. .”._.p._H. 00 -E H...QOQN

aaggukas paaRk s

T

I}

il
-t

1]

i

2

#/
Q
0.
Q
0
71980 Nl JDONVHD

i

T
o
r A

T

L'l

1
i
LIy
: im’
T

aD.m,Q.l!.-_:u. R HH AR FEEEEEEE R EPEE PR PR B P TR HHFEC
) EHEEEEEE R : PEEHENH RSy HReaeeaatnER amameatuy naadns »Aw B R
3ac! R ; BasEqnagnes i S o B A FEEE e -+ + HHHH

i
Ql
8]
¥

gL0° B idciacacaied sasdiaasaadiadczroe ALEREL _

: HEE FEERE _ 00085

|| B
|

= . N : : 0002

ST IDAD-ADONINOIYS HOLVY T

-

g R 000L

FLATE'D



APPENDIX B

Refar to Woﬂ
Fi2-1{7) /846 (78}

U, 8. NAVAL AIR STATION

ANACOSTIA, D.C.

April 9, 1936.

From: Commanding Officer.
To = Director, Naval Reusearch Laboratory, Anacostia
Station,-D.C.

Subjects: Radio - Aviation — Flight Tests of Hodel RU-4 Receiving
guipment.

Reference: (a) NRL letter F42-1/46, of 21 November 1335.
(b) Bu.Eng. letter, F42-1(11-8-W3) of 17 November 1934,
to NRL, and NAS, Anacostia, D.C.
(c) Bu.BEng. letter NOS—42340(2—6 %3} of 19 Pebruary 1936,
to INHM, New York, NAS, Anacostia, and NRL, inacostia
tation.

Enclosure: (A) ¥AS, Anacostia, Memorandum, dated 4 February 1236, on
Buo.Bng. RU-4 conference of same date.

s Two contractor’'s models of the subject equipment, serial numbers
1 and 2, were recsived from the Naval Research Laboratory 8 November 1335,
and were given ground tests at this station during the period from 21
November 1935, to 4 February 1936. The equipment was flight tested both
in a Bellanca cabin transport monoplane XRE-1; lo. 9838, and in an 03U-1
observation biplane, No., 8810, during an ag“TGJdte flzpht time of about
fifteen hours

26 No opportimity was had to flight test a dual receiver installationm,
especially in conjunction with a standard patrol plane radio instsllation.

A¥Y]

S In compliance with the Bureau of Engineering conference decision
of 4 February 1936, one equipment (Ser. No. 1) was turned over to a
4

representative of the contractor; the second eguipment is still on hand at
this station, subject to further disposition as may be directed.

Lo Enclosurs {A) contzins the principsl findings of this station,
ased upon the flight tests and ground examinstion of the subjecl equipment;
additional verbzl comments, made at the Bureau of Engincsering conference
of 4 February 1336, have been incorporated in enclosure (A) accompunying
reference (¢}



F42-1{73/886 (78} NAS LNACOSTIA

Subject: Radio - Aviation - Flight Tests of iodel RU-4 Receiving
Egquipment.
5. Referring to reference (a), varagraph 2, the following coaments

are mades
(a) Installation, adjustment, and operstion are generally
atisfactory, except as noted in reference {c¢) and
nclosure (A).

107}

o

(b) The receiver tunes satisfectorily with various types of
airerafl antennze, and requires no readjustment of
antenna alignument condenser in normsl use with any given
antenna (except loop).

{c} Receiver interaction was not tested in flight.

(d} The AVC action appeurs to be generally satisfactory,
both on CW and MCW reception, except that the inherent
recovery time from strong interfering siznals renders
the AVC position unsuitable for break-in keying. Re-
tention of the present time constant is believed desirable
for general utility, however.

(e) Flight nolse levels at various frequencies varied between
0.3 and 2.5 volts, almost entirely as a result of
imperfect shielding of the airplene ignition systems.
The nolse level inherent in the receiver was not considered
excessive, either on MVC or AVC.

S in sensitivity or output were noted &s a
direction of tuning adjustment.
(g) ation of the receiver with the fixed wing type of
irection finding loop was satisfactory, &s long as
trailing sntenna wes reeled in. With z smaller
such as the "head-rest" type employed in single-
girplanes, the 130n tr;mmjn" fd1uouﬂent was guite
ical and varied ac a function of receiving ireguency,
explained in pur;wr¢ﬂh 2(a) of enclosure ’A)

o
L3

ot ok 'O
L

e 3

[ ]

-

6. With the chanzes re
station considered the subject
use in the Naval service.

1ired by reference {c) incorporated, this
aquipment to be suitable for its 1ntendea

gt
ec
K. MeGinais.

Copy to: Bu. hero. (2)
NeohoFe (1)



Uo So NAVAL AIR STATION
ANACOSTIA, D.C.
/, February 1336,

Memorandum for Files.

Subject: BuEng. Conference 4 Feb. 1936, re RU-4 Receivers.

L. The subject conference at which the undersigned represented
the Naval Air Stsation, Anacostis, was attended by Drs. Hull and Drake
representing the contractor, Messrs. Schrenck and lacGregor of N.R.L.,
Lieut. Comdr. Goggins, Lieut. Cogswell, and ir. Wright of Bu.Eng.

25 The following points were brought up or discussed by the
Anacostia representative:

(a) 4Anacostis test data were produced showing that any ziven loop
will matech the antenna trimming only &t & single frequency on any one
set of coils, and that the trimming (or resonant loop constants) vary
over a wide range for any coil set, and are different for each
successive coil set. With low-resistance loops like the fighter head-
rest type, this mis-matching frequently results in loss of 80 or 90 per
cent of the sensitivity, when switching from antenna to loop, or vice
versa, without re-trimming. The trimming for the "Specification loop"
of 200 microhenrys and 50 mmfd matches the trimming for the
specification antenna of 100 mmfd at about 700 kcs., when using the 545-
850 kes. coil unit; if used with an antenna of about 65 mmfd, trimming
will be matched at around 540 kcs. The simplest way to make the antenna
and loop trimming agree, if the loop constants permit, appears to be by
use of the internal trimmer built into the receiver to trim the loop to
the desired homing frequency, and then to mzke any necessary readjustment
of trimming for the antenna by a small adjustable condenser inserted
externally at the antenna terminal post. Anacostia should check
built-in loop types, on airplane types under test, for compliance with
desirable characteristics.

(b) By means of oscillograms taken at Anacostia it was shown that
with one of the two 0.5 mfd. sections of the detector cathode by-pass
condenser discomnected, the receiver "unblocking" time was decreased from
the original value of 0.1 second to about .055 seconds, with resultant
increase in break-in operating speed to about 20 words per minute. It
was agreed that this speeding up of the receiver restoration was desirable,
even though it involved a slight loss of response to the lower modulation
frequenciss below 200 cycles. The receivers should be supplied with the
unused condenser section left disconnected, to permit adding a jumper at
any time for the restoration of response to the low audio frequencies,
as for example for @ reed converter or "right-left" indicator use.

(¢} The need was pointed out for a protective feature to eneble
rapid changing of coil units while keeping the receiver turned on. The



contractor offered to do this by addition of a single bzkelite guide rod;
preventing coils to be inserted upside down, and offering all necessary
protection. He has already done this in certain equipment for the

Army.

(d) Desirability of leaving OPEN, rather than GROUNDING, the antenna
for loop reception was pointed out; it was sgreed, however, tnat this
was relatively unimportant zs lonz as the freguency did not zpproach
antenna resonance, and that stray capacity coupling from an ungrounded
antenna contact in the transfer switch would be difficult or impossible
to avoid, with resultant impairment of directional bearings.

(e) Wrongly wired junction box auxiliary outlets are being corrected
by contractor.

(f) Incorporation of a fixed resistor was suggested to drain static
charges off the antenna, as encountered in certain rain or snow storms.
In view of the conflicting and inconclusive evidence on the nature of
such static encountered in flight, no further action was taken.

(g) It was agreed that addition of a heavy engraved DOT, to mark a
reference point on both the antenna trimmer and volume control knobs,
would be desirsble for re-set and notation purposes.

(n) It was suggested that the level obtained with the A.V.C. be
adjusted by shift of cut-off point rather than by attenuation in the
head-set circuit, in order to retain maximum sensitivity to the weaker
gsignals. Dr. Drake stated this might be feasible to a certain extent,
but in the more sensitive condition may give rise to receiver instubility,
and in any event would require some research. He suggested an alternate
improvement, immediately applicable, by substitution of a potentiometer
type of resistor the headphones (with the slider connected to the receiver
output) in place of the plain adjustable shunt resistor anow used for AVC
level adjustmeat, so that this adjustment would not affect the side tone
when used in conjunction with GP class of eguipment. It was agreed that
this festure would be desirable, if further check showed it applicable in
subject receivers,

(i) Despite wide-spread use on Manual volume control, Anacostia
representative favored retention of AVC feature because of value in
formation flying, etec. No elimination of AVC proposed at present.

(i) Contractor states that up to present time the 50-step Allen
Bradley volume control resistor, despite its shortcomings, appears to
be the most dependable type. Recent improvements have been made in it.
A recently developed continuously variable type looks very promising, but
has not yet proved thoroughly dependable.

(k) knacostis representative suggested optimum receiver output
impedance of 300 rather than 600 ohms be required in future specs.

(1) Agreed that supply voltage variation range of 11 to 15 volts was
more representztive of service conditions than present specified test
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range of 12 to 15 volts; should be changed in future spec.

Malcolm P. Hanson
Radio Engineer.

Encl. (4) - C.0., N&S, Anacostia, letter
F42-1(7) /046 (78) of 9 4pril 1936.
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