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AUTHORIZATION 

l. The test s herein reported were authorized by Bureau of Engi·:ieer­
ing letter, reference (a) . ~dditional references pertlnent to these tests 
are listed as references (b) to (e). 

Reference: (a) BuEng. ltr. C-NOs-42945(9-23-WJ) of 25 September 1935. 
(b) BuEng. ltr. F42-l(ll-8-ijJ) of 17 November 1934. 
(c) NRL ltr. F42-l/43 of 25 March 1936. 
(d) Specifica tions RE 13A 494B. 
(e) Model RU-JA and GF-2 Instruction Book. 

OBJEQ.T OF TEST 

2. The object of these tests is to determine the compliance of 
the equipment with the requirements of the specifications, reference (d). 

J. The equipment was checked for size and ~eight, mechanical con-
st:uction and electrical performance. 

4. The transllli tter ;r,as tested for pov,er output at various 
frequencies on each of the four plug-in coils. The oscillator and 
amplifier plate and screen current and the modulator plate and screen 
current were recorded. 

5. The percentage of modulation was determined at various 
frequencies and input volthges. The audio harmonic distortion of the 
output and wave forms of the modulator were determined on these same 
frequencies. Frequency drift measurements were made over the temperature 
range specified in reference (d). The resetability of the transmitter 
was determined during flight tests. 

6. The receiver was tested for sensitivity, selectivity, noise 
output, automatic volume control action, loop coupling, audio fidelity, 
overload, frequency drift, and resetability. 

?. At the conclusion of the bench tests the equipment was sub-
mitted to the Naval Air Station at Anacostia for flight tests according to 
reference (b). 
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Conclusions 

The tests of the Model GF-3 equipment were conducted on two 
preliminary models. One of these models was later modified by the con­
tractor incorporating changes and some additional desi~able features 
recommended at a conference at the Bureau of Engineering. As a result of 
these tests the following conclusions are reached: 

(a) The material used and the workmanship are excellent and the 
equipment should give long and dependable service. 

(b) Some units of the equipment were slightly oversize or over-
weight according to the requi~ements of reference (d). 

(c) The equipment does not meet the requi~ements of reference (d) 
on the following: 

Receiver 
Selectivity 
Automatic sensitivity control 
Audio fidelity 
Resatability of the receiver 
Frequency drift of the receiver 
Power drain on primary power source 

Transmitter 
Percentage of modulation . 

(d) The equipment satisfactorily Qet the requirements of reference 
( d) on the follovling: 

Receiver 
Sensi ti vi ty 
Noise output 
Loop coupling 
Tunine characteristics 

Transmitter 
Power output 
Percentage of modul&tion 
Frequency drift 
Resetabili ty 

(e) While not referred to in the specifications , the audio harmonic 
distortion was determined and found to be satisfactory . 

(f) The method of control of the interior communication system and 
t he control of the signal level in the head phones of the preliminary models, 
while they did not violate requirements of the specifications, were not 
enti rely satisfactory. The modified model has satisfactorily corrected 
these conditions and in addition has so arranged the wiring that it is now 
possible to use a crystal frequency indicator in both the transmit or receive 
positions. A crank and a visual indicator have been added to greatly imp:-ove 
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the antenna tunlng of the transmitter. The slide a.rm rod of the plug-in 
~oils has been marked to indicate the numoer of turns, which facil itates 
changing of frequency. 

(g) The points wherein the equipment does not meet the require-
ments of the specifications a~e of a minor nature and will not detract 
seriously from the suitability and serviceability for Naval aircraft use. 

- 1-b -
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Recol1llnenda tions 

It is reco!ll:lended that: 

(a) The oscillator-amplifier and modulator jncks of the t~ansmitter 
ba so a:-ranged that the receiver test meter may be used for measuring these 
cu:r-~ents. Also, that the plue used for this purpose be such that there 
is no possibility of personnel coming in contact with high voltages. 

(b) The microphone button be so arranged that it cannot be locked 
in position when depressed. 

(c) The signel strength of the side tone ln telegraph position 
be reduced. 

(d) The output condenser tuning dfol on the transnitter be located 
on the fron~ penel inste&d of the nide of the cabinet ~sis the case on the 
modified model submitted by the contrcctor. 

( e) The fiduc.it-1 marker on the remote tuning control of tl:e receiver 
be mounted more rigidly thc.n it is at present. 

(f) The requiren:ents fo:- audio fidelity of the receiver ot low 
cudlo frequencies be recuced in orde~ to obteln a mor e zatisf~ctory time 
constant in the detector circuit. 

- l-c -
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EQUIPMENT _UNDER TE0T 

8. The Model GF-3 equipment consi:,;ts of a trcnsmitter cnp&ble 
of producine a CW r c1dio frequency _poner output &nd pee.k modnl&ted power 
output of at least 15 watts over tbe frequency range of 3000 to 4525 kilo­
cycles and 12 watts over the frequency range of 6000 to 9050 kilccyclcs. 
F.lect:dcs.lly this transr:ti tter comprises a rcdio frequency oscillator, e 
radio frequency amplifier, a coupling circuit for transferring tr>~ radio 
frequency power to the r..ntenna and a modulator stage for runplifying either 
internal or externul modulation currents and modulating the radio frequency 
amplifier therewith. The modulator tube &lso acts as a tone oscillc,tor 
generating fill audio frequency modulating current for MCW telegraphy. The 
radio oscillator is a Type 89 tube connected as a triode, with the plate, 
suppressor o.nd screen grids connected together to form a single ancde. 
The radio amplifier stage consists of tvio Type 837 pentodes connected 
in push- pull, The modulator-audio oscillator tube is a second Type 89 
tube connected as a pentode. 

9. The equipment includes a recejver capable of collecting CW-MCW 
and Voice signals on frequencies f'rom 224 to 13,575 kilocycles. The 
receiver comprises three stages of' radio frequency s.mplification, a 
detector and one audio amplifier, an A. G. C, stage and a heterodyne oscil­
lator. The radio amplifier tubes are Type .38078, the detector and .A.G.C. 
tubes are Type 38077, and the combined oscillator and audio e.mplifier tube 
is a Type 382.33. 

10. A dynam.otor driven by the ship's 12 volt storage battery 
supplies all the electrical power necessary to operate the equipment. Ex­
tension boxes and· control cables permit remote control of the equipment in 
addition to local control. 

METHOD OF TEST 

11. A description of the methods used in conducting tlte tests 
follows. 

12. The equipment vms checked for size, weigt.t (:.fld mechanical. 
construction. It v,as then assern:iled and tested to deter,11lne its coi:ipliance 
v,i th the electrical requirements of the specificfjtions, reference (d). 

13. The power output of the tran~mitter was determined usin2 an 
artificial a.ntenna as descrihed in refe:-ence (d). The meusurements were 
made v,ith an r.f. [;mraeter in the ground side of the artificial s.ntenna 
at various frec;ucncies on each of the four plug-in coilR, 

14. For determining the percente.€e of moduh1tion a beat frequency 
oscillator is coupled thi·ough a mixer to the horizontal plates of a cathode 
ray oscillograph. The output of the transmitter taken from across the 
artificial antenna was coupled to the vertical plates of the oscillograph. 
With the apparatus properly adjusted, photographic records v1ere i:ie.de of the 
resultant image produced on the screen of the oscillograph and the percentage · 
of modulation calculated from the figures on the film. 
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15. For deteri:tlning the audio harmonic distortion of the outputs. 
beat frequency oscillator was coupled through 6 oixer to the microphone 
jack of the transmitter. The output of the transmitter r.as coupled 
through a rectifier into a wave analyzer. The beat frequency oscillator 
was then adjusted to the audio frequency desired and the readings of the 
wave analyzer . recorded at the various harmonics of these frequencies. 

16. The audio wave form was determined by coupling a beat 
frequency oscillator through a mixer to the control terminals of a cathode 
ray oscillograph. The modulation transformer was coupled to the vertic&l 
plates of the oscillograph vd th a 250,000 ohm resistor across the termjnals 
of the vertlc&l plates. With the input voltage kept at a constant level, 
the figure produced on the screen of the oscillograph was observed at 
various settings of tbe beat frequency oscHlator. 

17. The frequency drift was taken by installing the transmitter 
in a temperature controlled chamber the output coupled to a Model LK 
frequency measuring equipment. The temperature was reduced to the minimum 
required and gradually increased to the ma.ximum. Readings were taken nt 
five minute intervals of the temperature and frequency drift, the lE-tter 
as indicated by the frequency measuring equipment. These readings nere 
made on the middle of the band of each plug- in coil unit. 

18. The reset measurements of the transmitter were made during 
the flie;ht test of the equipment. The tro.nsmi tter was set on predeteri:lined 
frequencies. The positions of all controls were recorded, the transmitter 
detuned and reset according to the recorded positions. The frequency was 
measured on the Model LF frequency measuring equipment at this Laboratory. 

19. The sensitivity of the receiver was determined with the use 
of a standard signal generator to supply the input E:..nd a power output rueter 
to measure the output. The standard signal generator was coupled to the 
receiver through an artificial antenna consisting of a 0.0001 mfd. fixed 
condenser in series with the antenna lead. This lead and the ground lead 
were six inches in length. With the receiver adjusted for maximum sensi­
tivity the input voltage necessary to obtain standnrd output was recorded 
at various frequencies. The measurements were made on CW and MCW positions 
of the selector svli tch and on manual and automatic positions of the 
volUllle control. 

20. The MCW selectivity measurements were made vrith the same 
epparutus as that used -in mE.king the sensitivity measurements. The procedure 
was as follows. The standard slgnal generator end receiver were tuned to 
resonance end for standard output. The standard signal generator vras 
de t uned and the multiplier adjusteo. to the next higher step (the attenmttor 
remaining fixed). The signal generator was then retuned until standard 
output was again obtained. The setting of the tuning control of the 
st&ndard signul generator was recorded in both positions and the selectivity 
calculated as the frequency difference of these settings. Measurements were 
made at various frequencies and at input values representing 10, 5, and 1% of 
resonance sensitivity. The CVv selectivity measurements v1ere macle as .above 
except that the test meter was plugged into the receiver test jack and the 
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sit,ial level adjusted until a dip was noticed on the meter in the AVC 
position. This amounts to the use of the AVC tube for a vacuum tube volt­
me ter for indicating the r.f. voltage at the detector grid. 

2L In neasuring the noise output a standard signal generator was 
used and the receiver adjusted for standard output in the MCW position. 
rii th the module tion switch of the standard signal genera tor on the external 
position (which cuts off modulation) the output was recorded'. 

22. The action of the automatic volume control was determined with 
the use of a standard signal generator on CW and MCW signals. The input 
wa::; adjusted to increasing values the output recorded and the ratio of input 
to output determined. 

23. The loop coupling characteristics were deteroined using a 
standard signal generator for the input and measuring the relative sensitivity 
of the receiver in the antenna and loop positions. For this measurement the 
artificial antenna described above was used and for the loop condition a coil 
cf negligible capacity having an inductance of .20 millihenries and a resis­
tr..nce of 6 ohms was connected in series across the loop terminals. A .00005 
mfd. fixed condenser was also connected across these terminals. 

24. The audio fidelity measurements were made by coupling a beat 
frequency oscillator to a standard signal generator. The receiver was 
adjusted for standard output in the KCW position. With the apparatus properly 
adjusted and all other controls remaining fixed, the output of the receiver 
was recorded at various frequencies of the beat frequency oscilll:.tor. 

25. The overload measurements were m&de using a stc..ndard signal 
generator for the input source with the output of the receiver coupled to 
an oscillograph. The input was adjusted to produce output sigriv.ls up to 
JOO milliwatts and the figure on the oscillograph was observed. · 

26. The frequency drift measurements of the receiver were made at a 
constant ambient temperature and at variable ambient temperature. In the 
latter case the receiver was mounted in a temperature controlled chamber 
and the temperature varied over the specified range. In both cases the 
procedure was the same. A Kodel LD-2 heterodyne calibrator was used for 
the input wd an interpolation oscillator to beat against the output of the 
receiver. Readings were le.ken at 5 minute intervals over e period of 60 
minutes for the constant temperature test and at 5 minute intervals over a 
period of time necessary to change the ambient over the ranee specified for 
the variable temperature test. 

27. The reset measurements of the receiver were mede using a standard 
signal eenerotor for the input source and a heterodyne calil::rator to beat 
with the output of the receiver. The original settings of the controls of 
the receiver on a selected frequency were recorded and the receiver then 
detuned and reset from both clockwise and counterclockwise directions. From 
the resulto the frequency difference of the original and reset positions were 
determined. These tests were made on both local and remote controls of the 
receiver. 

-4-
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DATA RECORDED DURING TES'I· 

28. D&ta recorded duri ng the tests in the form of tables, char ts 
and photographs are appended to this report. This data which are listed 
belor; and other data are discussed in "Results." 

29. Tables including the actual and allov,able weights and measur e­
ments were made. 

JO. Transmitter data were recorded on the following: 

(a) Power output. 
(b) Current values . 
(c) Power drain on primary power supply. 
(d) Percentege of modulation. 
(e) Audio harmonic d i stortion . 
(f) Frequency drift. 
(g) Reset measurements. 

31. Receiver data were recorded on the following: 

(a) Sensi ti vi ty . 
(b) Selectivity. 
(c) Noise output. 
(d) Loop coupling. 
(e) Automatic volume contr ol action. 
(f) Audio fidelity. 
(g) Reset measurements. 
(h) Frequency drift (const&nt temperature). 
(i) Tuning characteristi cs. 
(j) Frequency change due to voltage var iution. 
(k) Frequency drift (variable temperature). 

DlSCUSSION OF PROBABLE ERRORS 

32. Following is a list of apparatus used vith the margin of error 
according to the manui'acturer's guarantee: 

(a) General Radio standard signal generator , Model LC- A, Serial #2, ± 10.0%. 
(b) General Radio power output meter , Type 583-A, Serial #72, ± 5.0%. 
( c) Weston r.f. meter, 0-1.5 amps., Type 425, Serial #86592, ± 2.0%. 
(d) Weston d.c. ammeter, 0-15 amps., Model 45, Serial #40604, + 2.0%. 
(e) Weston d.c. milliammeter, 0-300 amps., Model 301, Serial 

#1049081, + 2.0%. 
(f) General Radio beat frequency oscillator, Type 713- A, 

Serie.l #209, + 2.5%. 
(g) General Radio heterodyne oscillator, Model LD-2, Serial #1, + .005%-
(h) General Radio interpol~tion oscill~tor, Type 617-A, Serittl #30, + .001%. 
(i) General Radio wave analyzer, Type 636- A, Sericl #102, + 2.5%. 
(j) RCA radio receiving equipment, Model RAB, Serial #1, 
(k) NRL frequency measuring equipment, Model LF, Serial #1, + .0025%. 
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(1) Radio Research Co. frequency measuring equipment, Model LK, 
Serial #1, 

(m) General Radio electron oscillograph, Type 687A. 
(n) NRL mixer unit. 
(o) Refrigerator unit, Frigidaire, 

P.ESULTS 

+ .001%. 

33. The tests of the subject equipment were made with the two 
original preliminary models as submitted by the contractor. Since then 
as a result of these tests a nUL1ber of modifications were recommended, some 
of which have already been incorporated in one of the two preliminary models. 
These modifications will be treated in detail in the following discussion. 

34. The results of these tests wherein the equipment does not meet 
the requirements of the specifications, reference (d), will be discussed in 
the order of the paragraphs in vrhich they appear. In those paragraphs not 
ciscussed, the equipment will be regarded as in full compliance with the 
specifications. The numbers of the following sub-paragraphs are in agreement 
with the numbers of the paragraphs of the specifications. 

II. GENERAL 

2-3. This equipment is of rugged construction and of the best material 
suitable for each specific employment. 

2-4. The workmanship is of a very high order and is indicative of long 
and dependable service. 

2-5. The material used is in accordance with this paragraph and where 
necessary has been treated to prevent corrosion. 

2-70 The equipment operates satisfactorily in temperatures from -30 to 
+55°c. which is the maximum range of the equipment used to make this 
testo 

2-8. A 2 kilowatt pure CW output was not available to conduct this test; 
however, the equipment is designed to withstand or has a suitable 
protective device incorporated to prevent damage due to overload. 

2-lOo Act ual service use over a long period of time is necessary to deter­
mine the compliance of the equipment with this paragraph. 

2-llo Apparatus is not available at this Laboratory to conduct the teats 
required by this paragraph. However, during the flight tests the 
equipment was subjected to numerous take-offs and landings and positions 
of various degrees from vertical and performed satisfactorily at all 
times . 

2-12. Wooden dowels are used for the low frequency coil forms. No satis­
factory substitute seems available. 
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2-13. The interchangeability of parts meets the requirements of this 
paragraph. The transmitter coils are calibrated for operation 
with the transmitter bearing the same serial numbers. If used 
with any other transmitter, they will perform satisfactorily but 
the calibration charts may be inaccurate. 

2-15. The equipment does not in all cases meet the requirements of the 
specifications as rege.rds size and weight. A discussion of 
these discrepancies appears later in these results. 

2-170 Provision has been made for protection of personnel from coming in 
contact with high voltages. However, while the jacks for measuring 
the transmitter currents are insulated, a standard plug which employs 
the sleeve for one cont£ct when plugged into the jack has a high 
voltage from sleeve to case which is at grotmd potential.~ It has 
been recommended that these circuits be so arranged that the 
receiver test meter may also be used for measuring the above mentioned 
transmitter currents. This can be done and by the use of a three 
contact plug with the sleeve grounded the high voltage hazard will 
be eliminated. Another condition eAists in the transmitter whereby 
it is possible to come in contact with high volt6.ge. The plate 
terminals of the amplifier tubes which are located at the top of the 
tubes are so located that these terminals are directly under the 
removable cover. The purpose of this removable cover is for the 
replacement of tubes. There is a conspicuous red warning pl6.te, 
suitably engraved, mounted on the removable cover. When this cover 
is removed, it is possible to come in contect with the high voltage 
on the pl~te terminals. However, in the event of this cont~ct occurring 
it must be construed as carelessness rather than accidentc.l. 

2-26, 2-27, 2-28. The items referred to in these paragraphs require testing 
before being approved for use in the construction of the equipment. 

2-40. Electrolytic condensers are not used. 

2-45. The receiver tubes include three 38078, two 38077 and one 38233. 
The transmitter tubes include two 891 s and two 8371 s. 

2-49, 2-50, 2-51, 2-52. These paragraphs are "Type Test!' requirements. Parts 
and equipment are not available to conduct these tests. 

III. MECHANICAL REQUIREMENTS 

3-20 Item (19) One set of tubes only was supplied with the equipment. 
Items (21), (25), (26) were not supplied with the equipment. 

3-3. The tranSJ!litter meets the requirements of this paragraph except that 
it is 1/4 inch oversize in width. See Table 31. The modified model 
includes in addition a small crank replacing the tuning knob of the 
antenna tuning condenser, a window and dial has been provided on the 
side of the transmitter for indicating the tuning of this condenser. 
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The slide rod of the antenna coil has been graduated to indicate the 
amount of coupling turns in the circuit as the antenna tap slide is 
adjusted. The receiver test meter has been redesigned and the trans­
mitter test meter jacks provided with shlmt resistors to permit the 
use of the same meter for test of both the receiver and transmitter. 
A satisfactory calihration chart with blank spaces of' white ground 
enamel, to be mounted on the front of the transI!l.itter, has been devised. 

3-5. The equipment meets the requirements of this paragraph and in ~ddition 
hus been provided with a jack and a special locked plug to accommodate 
a Type 26003-A key. It also has been provided with a "Radio - ICS11 

switch allowing the pilot and observer to talk rcdio or ICS according 
to the position of their respective switches. There is a cleared ICS 
position on the switch which removes the receiver output from the 
phones. The switch must be manually held in this position. On being 
released, it assumes the normal ICS posit.ion. In the normal ICS 
position, mixing of the receiver output with IC& at a reduced ICS level 
is obtained. This system provides for the use of 8 t"lrn-v,ay microphone 
with throttle switch control or a three-way microphone with microphone 
button control. One feature of the system is the feeding of microphone 
noise to the receiver in case the microphone button is kept locked dur­
ing throttle switch control. However, in flieht tests conducted at the 
Naval Air Station, Anacostia~ tlris noise has not appe&red to be 
objectionable. 

3-7. The junction box has been modified in the followine manner. The 
antenna relay and throttle switch outlets h.live been ir.oved to the top 
of the box. The power outlets per RE 49AA 122 have been provided at 
the bottom of the box energized at both transmit and r eceive positions. 
The "Rec.Only - Trans.Rec." switch has been removed. 

3-9. The dynrunotor unit. meets the requirements of this paragraph except 
that the voltage drop resistor for the CFI and receiver is located in 
the junction box and the unit is oversize 1/4 inch in width and 3/16 
inch in height. 

3-10. The receiver meets the requirements of this parugraph except thst it 
is oversize 1/8 inch in width and 3/16 inch in height. See T&ble 32. 

(5) The antenna-loop transfer switch &nd the antenna triDIIlling condenser 
crank are mounted on the left side of the front panel. 

3-12. The heterodyne oscillc1tor switch is marked "CVv-!!CW. 11 

3-13. The equipment meets the requirements of this paragraph except for 
backlash which will be discussed in a later paragraph concerning reset 
of the receiver. 

3-15. The antenna relay unit is 1.2 ounces overweight. See Table 3.3. 

3-21. The connecting cables referred to in tie specifications as numbers 237, 
280, 231, and 133 are marked numbers 37, 80, 121, sod 233 respectively. 
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3-24. The test meter is so designed and the assoc.Lated circui~s so arrnnged 
that they can be used in testing botn the receiver and t~aasoitter. 

3-25. Slip ~overs have been supplied for the t~ansmi~ter and receiver. 

3- 32 to 3- 38 inclusive. A life test is necessary to obtain accurate results. 
The dynamotor is of the same t:rpe of const!'Uction as similar units 
which have given satisfactory performance over long periods of 
service use. 

3-46. No tools were supplied with this equipment. 

IV. DEFI~JT1__8NS 

This section desc.!'.'ibes methods and values to be used in conductlng 
these tests and does ~ot require comment. 

5-1. The specified frequency range is covered wit'.:1 four plug-in coils. 
These coils covering the ranges JOOO to 3675 kilocycles, 3675 to 
4525 kilocycles, 6000 to 7350 kilocycles and 7350 to 9050 kilocycles. 

5- 2, 5- J. The requirements of t:iis partlgraph are :net satisfactorily a.nd 
in addition the modified model includes ICS control by bofo pilot 
and operator. There are two positions for the res switch. One of 
these permits a mi xed signal of res and radio and ~~e other a clear 
charmel for res. I n the latter case the switch must be manually 
held in place. On being reJ.ensed tne switch assumes the mixed 
position. This arrangement makes it impossible for t~e equipment 
to be accidental ly l eft i n a position wherein there is no radio 
reception. 

5- 4. Except at full gain the pilot has a greater signal strength in his 
head phones than that selected by the operator ou the MVC positbn. 
He may reduce this signal to any level he desires by adjusting his 
own volu~e control without affecting the signal of the operator. On 
the AVC position each has full i ndividual control of the signal level 
in his head set. 

5-7. Due to resonance effects between the coils of t:ie dual set 545-850 and 
3000 to 4525 kilocycles, an unstable condition existed which greatly 
reduced t~e sensitivity of the receiver on frequencies of from 
approximately i200 kilocycles to the raaximum of the coil or 4590 kilo­
cycles. On the modified set the 545- 850 kilocycle band was changed 
to 540-825 kilocycles. This necessitated a change in the 850- 1330 
band to 825-1330 to obtain full coverage of the frequency r~oge of 
the receiver. T:iis change fully corrected tne above mentioned undesir­
able condi tion. 

5-16. Temperature tests were made on the equip~ent, the results of which 
appear under more specific paragr aphs of these specifications. This 
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Laboratory is not equipped to conduct the hunidity tests • 

.YL_. ELECTRICAL REQUIRr~t4P.:NTS 

6- 2. The t:-ansmi tter is adapted f or the tr~nsmi ssion of unmodulated 
continuous wave , modulated continuous wave and radio telephony. 
Tuning is accomplished on the front panel by means of a dial for 
control of the master oscillator, and a small tuning control 
(not a dial) for tunin0 the amplifier to resonance . The indicat­
ing dial for tnis contr ol i s located on the left side of the 
cabinet. A thermal ammeter is also located on the front panel for 
indicating antenna current. 

6- 3. The frequency drift meets the requirements of this paragraph. The 
total drift on 3500 ki locycles over 75.5° change in temperature was 
3000 cycles or .085 per cent. The drift over 50° chenge in tempera­
ture after a five minute war m- up period was 1350 cycles or .038 per 
cent. The total drift on 4000 ki locycl es over 76° change in tempera­
ture was 2600 cycles or .o6; per cen t and the dri£t over 53 . 5° change 
i n temperature after a f ive mi.nute war:o- up period was 11..,00 cycles 
or .035 per cent . The total drift on 6500 kilocycles over 77° change 
i n tempe~ature was 41~00 cycles or .067 per cent and the drift over 
51.5° change in temperature after a five minute warm-up period was 
2100 cycles or . 032 per cent. The total drift on 8000 kilocycles 
over 72.5° change in te~perature was 5450 cycles or . 068 per cent and 
the drif t over 51° chb.!lge in temper ature after a five minute warm-up 
period ·was 2600 cycl es or .0.32 per cent. The re::mlts of tnese tests 
are shown on Tables 26, 27, 28, 29 and Plates 9 , 10, 11, 12. The 
reset measurements which were well within the requirements of this 
paragraph are shown on Tabl e JO. 

6-4e Calibration charts are supplied wit~ this equipment and are mounted 
on t~e panels of the plug- in coi ls . The accuracy of the calibration 
meets the requirements of the specifications. 

6- 5. The percentage of modulation meets t:le requir ements of this paragr aph 
except at the external modulation f ~equency of 100 cycles on 8050 
kilocycleso With the rnaxiinu.m allowaole audio frequency vol tage of 0. 5 
volt , the percentage of modulation was 78 per cent. The results of 
these tests are shown on Table 23 and Plat e s 13, 14, 15 and 16. 

6-6. The power output meets the requir ements of titls paragraph. The 
r esults of the measure:nents are shovm on Table 20. The val'.len of 
output sho1m on the table .are total output on CW, average output on 
MCW, and carrier only on Voice. Since tne modulation capabilities 
of the transmitter are in excess of 90 per cent, the peak power on 
:i.iCW or Voice is in al l cases more than required by the specifications. 

6-7. T:ie power drain f r om the power source of 14 vol ts was 9.1+ amps. or 
1 .4 amps. over the allowable 8 amps. The tolal drain of tne entire 
equip~ent was 10 . 9 amps. or 0 . 1 amp. less than the allowable maximum 
of 11 amps. The results of this test are shown on Table 22 . 
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6-8. Break-in cornmunlcation is satisfactory on the CVl and MCW positions, 
but due to the large time constant is not possible in the AVC position. 

6-120 The transmitter side tone on CVI and MCV/ in the "Manuel" position is 
excessive. In the 11Auto" position tie operator can reduce the sienal 
in his headphones but as stated above, at the expense of break-in 
communication. 

6-15. Vii t !l proper experience of the personnel the frequency can be changed 
in the time specified in this paragraph. 

6-17. Extended opera tlon under service conditions will be necessary to 
determine this requirement. 

6-20. The receiver is capable of operuting satisfactorily over the speci~led 
frequency range. Receptlon can be transferred from antenna to loop 
by means of a switch l!lounted on the left side of tne front panel. 
This switch may be o _per a ted by either local or r0:::io te control. 

6-21. The frequency range from 224 - 13,575 kilocycles is cove~ed by nine 
plug-in coils, three of which are dual coils. 

6-22. The frequency bands of 224 - 350 kilocycles and 350 - 545 kilocycles 
are covered by a dual coil. The frequency bands of 545 - 850 and 
3000 - 4525 kilocycles are covered by a dual coil and the frequency 
bands 545 - 850 kilocycles and 5200 - 7700 kilocycles are covered 
by a dual coil. The 545 - 850 kilocycle band of tne two latt~r coils 
has been changed to 540 - 825 kilocycles necessitating a change in 
the 850 - 1330 kilocycle band to 825 - 1330 for tne reason explained 
in paragraph 5-7. 

6-32. The sensitivity of the receiver meets the requirements of this para­
graph. The results of this te~t are shown on Table l. 

6-JJ. The loop coupling meets tne requirements of this paragraph. The 
results of this test are sho~m on Table 4. 

6-34 and 6-35. The selectivity of the receiver does not meet the require­
ments of this paragraph. The results of this test are shown on Table 
2. The discrepancy is slight. 

6-36. The audio fidelity of the receiver does not meet the reqm.rements of 
this paragraph. The results of this test are shown on Table 6. 

6-37. The receiver does not meet the overload requirement of 300 milli­
watts undistorted output. The maximum undistorted output is 250 
railliwatts. There is slight cutoff of the negative peak at 300 milli­
watts. However, no distortion is apparent to the ear. 

6-38. The noise output measured as specified was negligible, being not over 
0. 9 milliwatts at any frequency. The results of this test are shown 
on Table J • 

I 
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6-39. Labora tory and flight tests indica te that the microphone tendencies 
are negligi ·::i1e. 

6-43. The loop coupling is such that directlon finding is satisfactory with 
a trailing ·nire ante::ma not over 50 feet in l ength. A trailing wire 
antenna of 100 feet or longer materially reduces tbe sharpness and 
accuracy of radio bearings. 

6-49. The receiver meets the req_uirements of fais paragraph. The results 
of this test are shown on Table 13. 

6-51. Use of the equip~ent under service conditions over a long period of 
time is necessary to determine the requirements of this paragraph. 

6-52. The automatic volume control does not meet tne requirements of this 
paragraph on mi. Thc. results of this test are shmm on Table 5. The 
usefulness of the equipment should not be impaired by this condition. 

6-55. The frequency drift of the receiver does not meet the requirements of 
this paragrsph. The drift over the first 10 minutes is well within 
the requirements, but the drift over the next 50 minutes exceeds the 
requirements. However, the total drift over the total 60 minutes is 
within the specified limits. The results of the test are sho~m oa 
Tables 10, 11, 12, 14 and Plates 1, 2, 3. 

6-57. The frequency drift of the receiver does not meet the requirements of 
this paragraph. The re3ults of this test are shown on Tables 15, 16, 
17, 18, 19 and Plates 4, 5, 6, 7, 8. 

6-58. The receiver resetability meets the requirements of this paragraph 
when resetting from the same direction as when making the origi~al 
adjustment but does not meet these requi~ements when resetting from 
the opposite di~ection. The fiducial :nark on the remote tuning control 
is not sufficiently rigid and for this reason in attel!lpting to reGet 
passes through the original frequency 11hen approaching from either 
direction. The results of this test are shown on Tables 7, 8, 9. 

35. The tests of the Model GF-3 equi?ment were conducted on two 
preliminary models. One of these models was later modified by the contractor 
inco~porati:ig changes and some additional desirable features recommended at 
a conference at t:ie Bureau of Engi:ieering. As a result of these tests the 
follov1ing conclusions are reached: 

(a) The material used and the workmanship are excellent and the 
equipment should give long and dependable service. 

(b) Some units of the equipment were slightly oversize or overweight 
according to the requirements of reference (d). 
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(c) The equipment does not meet the requi~ements of reference (d) 
on tie followine: 

Receiver 
Selectivity. 
Automatic sensitivitf control. 
Audio fidelity. 
Resetability of the receiver. 
Frequency drift of the receiver. 
Power drain on primary power source. 

Transmitter 
Percentage of modulation. 

(d) The equipment satisfactorily met the requirements of reference 
(d) on the following: 

I 

Receiver 
Sen si ti vi ty. 
Noise output. 
Loop coupling. 
Tuning characteristics. 

Transmitter 
Power output. 
Percentage of modulation. 
Frequency drift. 
Resetability. 

(e) While not referred to in the specifications, the audio harmonic 
distortion was determined and found to be satisfactory. 

(f) The method of control 0£ the interior communication system 
and the control of the signal level in the head phones of the preliminary 
models, while they did not violate requi~ements of the specifications, 
were not enti~ely satisfactory. The modified model has satisfactorily 
corrected these conditions and in addition has so arranged the wiring that 
it is now possible to use a crystal frequency indicator in both the transmit 
o~ receive positions. A crank and a visual indicator have been added to 
greatly improve the antenna tuning of the transmitter. The slide arm rod 
of the plug-in coils has been marked to indicate the number of turns, which 
facilitates changing of frequency~ 

(g) The points wherein the equipment does not meet the requirements 
■ of the specifications are of a minor nature and will not detract seriously 

from the suitability snd serviceability for Naval aircraft use. 
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Standard Output 10 MW 

I 

-
■ 

Freq. 
Kcs. 

230 
284 
340 
.365 
450 
535 

565D 
700D 
835D 
570D 
705D 
840D 
860 

1075 
1300 
1370 
1700 
2055 

■ 
■ 

■ 
■ 

--

.MCV In~ut 
cw 

Manual fil!t..Q 

0.9 0.9 
0.85 0.85 
0.65 0.65 
1.15 1.1 
1.45 1.4. 
0.98 0.94 

1.0 1.0 
1.15 1.15 
0.87 0.9 
1.0 1.0 
0.95 0.95 
0.83 0.8 
0.95 0.95 
0.85 0.85 
0.6 0.65 
0.55 0.55 
0.5 0.5 
0.3 0.4 

Table l 

RU-4A RECEIVER 

SENSITIVITY 

FULL GAIN 

MCV InEut 
MCW Freq. 

Manual Auto Kcs. 

3.3 4.0 2100 
3.8 4.5 2615 
3.25 3.9 3150 
3.9 4.6 3125D 
4.75 5.5 3800D 
3.3 J.6 4450D 

3.25 3.-45 4075 
3.5 J.7 5050 
2.8 3.0 5995 
3.15 3.4. 5350D 
3.15 J./4. 6475D 
2.5 2. 7 7485D 
2.2 2.3 6200 
2.45 2.75 7575 
1.8 2. 8900 
1.55 1.7 9250 
1.8 2. 11350 
1.3 1.4. 13400 

PO~"ER SUPPLY 14 V 

MCV lnQut MCV InQut 
cw AICW 

Manual Auto Manual Auto 

1.0 1.0 3.45 3.7 
0.7 0.7 3.18 3.45 
0.55 0.7 2.2 2.5 
1.25 1.25 4.25 4.7 
0.7 0.75 3.6 .3.9 
0.4.5 f-75 3.2 3.65 

8. 
0.8 0.8 3.15 3 .Lj 5 
0.6 0.6 3.15 3 .45 
0.62 0.5 3.2 3.65 
1.3 1.25 4.0 4.45 
1.28 1.13 4.0 4-5 
0.65 0.95 3.5 4.0 
1.7 1.7 7.0 8.0 
1.15 1.5 6.5 8.0 
5.0 7.5 12.0 13.0 

10.0 20.0 43.0 46.0 
7. 5 7.0 .35.0 40.0 
7.0 6.7 25.0 36.0 
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Table 2 

RU-4A RECEIVER 

SELECTIVITY 

Percentage of Resonance 
Freqo +10% +5% +1% -10% -5% ---1% 
~ Kcs. Kcs. Kcs. Kcs . Kcs. ~ 

225D 4.2 5.3 8.6 3.9 5. 3 8.9 
290D 4.5 5.9 10.3 4.7 5.7 10 • .3 
360D 5.5 7 ·'- 12.9 6.0 8.0 1/4.7 
560D 8.0 10.3 17.8 7.3 10.0 18.4 

• 700D 11..3 14.5 24.9 8.8 11.3 21.7 
840D 14.6 19.5 32.9 11.6 15. 9 28.3 

1090 1.3.3 17.8 .31.3 12 .4. 16.9 30.3 .. 1675 17.4 2.3.4 .38.2 13.0 18.2 .33.0 
2000 19.6 27.8 45.1 14.7 21.3 .37.7 
2580 24 • .3 31.5 53.0 18.0 25.2 46.8 

■ 
3100D 23.5 32.9 54.0 18.8 25.8 49 • .3 
3800D 28.2 .37.6 63.,4 . 18.8 25.8 51.7 
4200D 30.3 39.6 67.5 21.0 30.3 56.0 
5100 21.,. 5 .33.4 58.0 20.0 29.0 53.5 
6200 37.8 46.6 78.0 24.4 35.5 66.3 
7600 39.l 52.1 91.0 26.0 32.5 71.5 ti 9000 67.4 84.1 134.8 53.9 60.6 128.0 

10500 59.8 73.l 113.0 59.8 73.1 146.2 
12500 81.4 106.4 194.0 62.6 87.7 169.0 
13575 89.2 113.0 208.2 71.4 101.2 190.0 

-
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Table 3 

RU-4A P.ECEIVER 

NOISE OUTPUT 

ADJUSTED FOR STD. OUTPUT (10 M.W.) 

Kcs. ll.W. 

287 .7 
360 .9 

2000 .4 
6200 .1 
9000 .2 

13575 .1 

Table 4 

MCV INPUT FOR 10 M.W. OUTPUT 

Freq. 
Kcs. 

340 
535 
835 

1300 
1500 

Antenna 

.65 

.98 

.89 

.5 

.5 

Loop 

.45 

.68 

.84 

.35 

.J 
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Table 5 

RU-4A RECEIVER 

AUTOMATIC VOLUME CONTROL 

cw Mer, 
Freq. Input Output Input Output 
Kcs. MCV MW MCV MW 

280 • 9 10 • 4.5 10. 
280 9.0 130. 45.0 18. 
280 90.0 140. 450.0 21. 
280 900.0 150. 4500.0 26. 
835 .9 10. 3.0 10. 
835 9.0 130. 30.0 41. 
835 90.0 150. 300.0 50. 

r 835 900.0 160. 3000.0 55. 
2055 1.0 10. 3 .4 10. 

I - 2055 10.0 150. 34.0 45. 
2055 100.0 180. 340.0 55. 

I 2055 1000.0 190. .3400.0 56. 
5050 .46 10. 3.3 10. 

II 5050 4.6 200. 33.0 37. 
5050 46.0 250. 330.0 43. 
5050 /460.0 280. 3300.0 48. 

I 9250 20.0 10. 60. 0 10. 
9250 200.0 2.30. 600.0 30. 
9250 2000.0 JOO. 6000.0 38. 
9250 20000.0 320. 60000~0 45. 

13400 6. 5 10. 30.0 10. 
13400 65.0 200. 300.0 33. 
13400 650.0 230. 3000.0 37. 
13400 6500.0 2.30. 30000.0 43. 

I 

- I -
■ 

I 
I 

- I 

I 
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Table 6 

RU-4A RECEIVER 

AUDIO FIDELITY 

Freq. Freq. Output Freq. Output 
Kcs. Cycles Volts Kcs. Volts 

570 50 1.73 3800 1.61 
570 100 2.39 3800 2.19 
570 200 2.45 3800 2.32 
570 JOO 2.45 3800 2.32 
570 400 2.45 3800 2.39 
570 500 2.51 3800 2.39 
570 600 2.51 3800 2.45 
570 700 2.51 3800 2.45 
570 800 2.51 3800 2.45 
570 900 2.51 )aOO 2.45 
570 1000 2.45 3800 2.45 
570 1200 2.39 3800 2 .4 5 
570 1400 2.26 3800 2.39 
570 1600 2.12 3800 2.32 

570 1800 1.98 3800 2.19 

570 2000 1.82 3800 2.12 

570 2500 1.45 3800 1.82 
570 3000 1.1 3800 1.55 
570 4000 .77 .3800 1.1 

570 5000 .7 3800 .77 
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RU~~CEIV~I_i 

RESET .MEASU~1ENTS 
(INCLUDING BACK4ASH-~ TORQ.UE) 

Table 7 

Remote Control 600 Kcs. Local Control 

Original Counter Clockwise Clockwise Original Counter ClockV!,!_se_ _ Clockwisl! 

Freq. Reset Diff. Reset Diff. Freq. Reset Diff. Reset Diff. 

Cycles _ _Cycl~Jl .QY,cle..11 _! Cycle~ Cycles _J_ Cyc~~L- Cycl_e~ Cycl~ __j_ Cycles C_xcl~ _ __! 

.3000 2900 100 .016 2050 950 .158 3000 3050 50 .008 .3650 650 .108 

.3000 .3100 100 .016 2000 1000 .167 ,3000 2950 50 .008 .3700 700 .117 

.3000 ,3,200 200 .033 2000 1000 .167 3000 .3050 50 .008 .3625 625 .104 
3000 .3200 200 .03.3 2100 900 .150 3000 .3000 0 - 3600 600 .100 

.3000 .3050 50 .008 2000 1000 .167 3000 3070 70 .012 .3675 675 .113 

.3000 3250 250 .042 2050 950 .158 3000 3050 50 .008 .3725 725 .121 
3000 3175 175 .029 2000 1000 .167 3000 2975 25 .004 3725 725 .121 

__.1900 n12 172 .029 __ 2000 lOQ.Q_.167 )000 - - J070 70 .012 _ _ 3700 700 .117 
Average 

3000 3131 1.31 .022 2050 950 .158 3000 3027 27 .004 3675 675 .113 

Tt!_°Q_l_e Jl 

CJ 9000 Kcs. 
m 
0 5000 5450 450 .005 -4800 9800 .109 3000 2900 100 .001 -2700 5700 .063 
r- 5000 5.300 300 .003 -3700 8700 . 097 .3000 2975 25 .000.3 -3100 6100 .068 

~ 5000 6050 1050 .012 -4500 9500 .105 .3000 3100 100 .001 -2900 5900 .066 
(/) 5000 6300 300 .003 -4500 9500 .105 3000 2550 450 .005 -2500 5500 .061 -'Tl 5000 5100 100 .001 -4600 9600 .107 3000 2750 250 .0028 - 2500 5500 .061 -m 5000 5300 JOO .OOJ -4300 9.300 .103 3000 2300 700 .0078 -.3200 6200 .069 
0 5000 6500 1500 .017 -4250 9250 .10.3 3000 3100 100 .001 -2700 5700 .063 

2000 5250 250 .0028 -!tJOO 9300 .10_'.2 JOOO .3100 100 .001 -31Q.Q__g_l00 .068 
Average 

5000 5656 656 .007 -4.370 9370 .1041 .3000 281.7 247 .0028 - 2837 5837 .065 



Table 9 

RU-4A RECEIVER 

RESET MEASUREME11TS 
{INCLUDING BACKLASH & TORQUE) 

9000 Kcs. 

Original Counter Clockwise Clockwise 
Freq. Reset Diff .-- Reset Diff. 
Cycles Cycle~ Cycles _J_ Cycles Cycles % 

4000 4500 450 .005 - 3450 7450 .083 
4000 4000 0 -4900 8900 .099 
4000 4100 100 .001 -4150 8150 .09() 
4000 3550 450 .005 -4000 8000 .089 
4000 4300 300 .003 -3750 7750 .087 
4000 4500 500 .005 -3900 7900 .088 
4000 3500 500 .005 -3925 7925 .088 
{sOOO !J:00 100 _&Ql __ --=1.t_OOO 8000 .O~'L-

Average 
4000 4070 70 .0009 -4010 8010 .089 

This table same as 9000 kilocycles on Table 8 except with feducial 
marker removed and temporary mark scribed on control frame. 

DECLASSIFIED 



RU-4A MC_~"lER 

F;IBQUENCY ~~1Fl
4
Q.ON@~t _11'1.iPERJ.rn 

Tabl;e_J.Q. 

_3_0_Q__~~~·--
Tice Frequency 
!Un. . Cycle~-

0 500 
5 480 

10 475 
15 455 
20 450 
25 440 
30 430 
35 425 
40 410 
45 385 
50 375 
55 365 
60 350 

Total drift -
150 cycles - .05%. 

Ir.ift first 10 minutes -
25 cycles - .006% 
(allowable .05% or 
250 cycles). 

Drift over 50 minutes 
after first 10 minutes -
125 c-;cles - .04% 
(allowable .02% or 
250 cycles). 

Tab~~ 11 

6000 K_gs. 
Time Frequency 
Min. Cycl~~-

0 3500 
5 3000 

10 2715 
15 2500 
20 2200 
25 1930 
30 1700 
35 1400 
40 ll50 
45 950 
50 800 
55 600 
60 450 

Total drift -
3050 cycles - .05%. 

Drift first 10 minutes -
785 cycles - .013% 
(allowable .05% or 
250 cycles}. 

Drift over 50 minutes 
after first 10 minutes -
2265 cycles - .037% 
(allowable .02% or 
250 cycles). 

Tabl~J.2 

9000 K~~·-- __ 
Time Frequency 
Min. Cycles 

0 5300 
5 6100 

10 5000 
15 4500 
20 4000 
25 3500 
30 2900 
35 2300 
40 1850 
45 1600 
50 1350 
55 1150 
60 950 

Total drift -
5150 C"/Cles - .057%. 

Drift first 10 uinutes -
1100 cycles - .012% 
(allowable .05% or 
250 cycles). 

Drift over- 50 mi.nutes 
after first 10 minutes -
4l5Q cycleo - .046% 
(allowable .02% or 
250 cycles). 

DECLASSIFIED 



Table 13 

RU-4A RECEIVER 

TUNING CHARACTEPiSTICS 

KILOCYCLE DISTRIBUTION OF DIAL 

Band 0D 100D Kcs. 2er Division 
Kcs. Kcs. Kcs. !£1y_al Allowable 

224 - 350 D 218.5 354 1.35 10. 
350 - 545 D 345. 555 2.1 10. 
545 - 850 D 538. 850 3.2 10. 
850 - 1330 808. 1360 5.5 10. 

1330 - 2040 1290. 2140 8.5 10. 
2040 - 3000 1980. 3275 12.9 20. 
3000 - 1.575 2965 4590 16.2 20 • 
4000 - 6000 .3860 6215 2.3.5 20. 
5200 - 7700 5090. 7800 27.l 32. 
6000 - 9050 5875. 9250 33.7 .32. 
9050 - 13575 8800 1.3850 50. 50. 

Table 14 

VOLT4Q.E VAFiATION 

600 Kcs. 
12 V 16 V 

Original Freq. Diff. Freq. Diff. 
_¼.__!_ Cycles Cycles % Cycles Cycles _ __% __ 

1000 cycles 825 175 .009 1070 70 .otz 
9000 Kcs. 

1750 cycles -3500 5250 .o.;s +3500 1750 .019 

DECLASSIFIED 



Table 15 

RU-4A RECEIVER 

FREQUENCY DRIFT 

~22 Kcs. Decreasing Temeerature 
Freq. Freq. 

Ti me Freq. Temp. Diff. Time Freq. Temp. Diff. 
Milli.. Cycles oc. Qxcles ..1.... Min. Cycles oc._ Cycles _!_ 

0 2500 +23 70 2857 -3 +357 .11 
2 2510 +23 +10 .003 75 2891 - 4 +391 .12 

5 2505 +20.5 + 5 .0015 85 2958 -5.5 +458 .14 
10 2491 +16.5 - 9 .003 95 2995 -7 +495 .15 
15 2482 +13 -18 .006 105 3048 -8 +548 .168 
20 2508 +11 + 8 .0025 115 3095 - 9 +595 .182 
25 2565 + 8 +65 .02 125 3145 -10.5 +645 .198 
30 2516 + 7 +16 .0049 135 3180 -11 +680 .21 
35 2581 + 5 +81 .025 155 3245 -12.5 +745 .23 
40 2590 + 3 +90 .03 175 3313 - ll• +813 .25 
45 2675 + 2 +175 .054 195 3370 -15 +870 .267 
50 2705 + l +205 .063 215 3405 -16 +905 .278 
55 2737 0 +235 .072 235 3455 -17 +955 .293 
60 2798 - l +298 .092 255 3480 -18 +980 .3 
65 2795 - 2 +295 .091 270 3510 .:.19 +1010 .32 

Table 16 

J22 Kcs. Increasing Temperatur,Jt 

0 2500 - 18 60 1790 + 6 - 710 .218 
5 2460 - 18 - 40 .012 65 1720 +11 - 780 .24 

10 2415 -13 - 85 .026 70 1625 +15 - 875 .27 
15 2365 - 11 -135 .041 75 1535 +19 - 965 .296 
20 2300 -11 - 200 .060 80 1455 +21 -1045 .322 
25 2235 - 7 -265 .082 85 1350 +24 -1150 .354 
30 2170 - 10 - 330 .101 90 1310 +'2:l -1190 .366 
35 2130 - 6.5 -370 .113 95 1240 +29 -1260 .388 
40 2070 - 0.5 -430 .132 100 1180 +Jl -1320 .406 
45 2000 0 -500 .15 105 lllO +33 -1390 .428 
50 1925 + 3 - 575 .177 110 1050 +35 -1450 .446 
55 1820 + 6 - 680 . 209 

I DECLASSIFIED 



Table 17 

RU-4A RECEIVE~ 

FREQUENCY DRIFT 

6200 Kcs. Decreasing TemR~ratur~ 

Singl~~il 

Time Freq. Temp. Diff. Time Freq. Temp. Diff. 
Min. Cycles cc. Cycles % ~in. Cycles oc. Cycles % 

0 500 +23 90 2150 - 9.5 +6150 .099 
5 300 +19 -200 .003 95 2500 -10. -+6500 .105 

10 250 +15 -250 .004 100 2850 -10.5 -+6850 .11 
15 375 +11 -125 .002 105 3150 -11. +7150 .115 
20 675 + 8 +175 .0028 110 3550 -11.5 +7500 .12 
25 1080 + 6 +580 .009 115 3700 -12. +7700 .124 
30 1550 + 4 +1050 .016 120 3900 -12.5 +?900 .127 
35 2160 + 2 +1660 .026 125 4300 -lJ. +8300 .134 
40 2500 0 +2000 .032 135 4500 -13.5 +8500 .13? 
45 3000 - l +2500 .01. 150 5000 -14-5 +9000 .145 

Reset to 
1000 

50 3450 -2 +2950 .047 165 1400 -15.5 +9400 .151 
55 38SO -3 +3380 .054 180 2000 -16.5 +10000 .161 
60 4315 -4 +3815 .061 195 2480 -17.5 +10480 .169 
65 5000 -5 +4500 • 072 210 2665 -18 • +lo665 .172 

Reset to 
500 

70 850 -6 +4800 .0?8 225 2850 -18.5 +10850 .175 
75 1000 -7 +5000 .08 240 3000 -19.5 +llOOO .177 
80 1400 -8 +5400 .087 255 3320 - 20. +11.320 .182 
85 1800 -9 +5800 .093 

- DECLASSIFIED 



Table l~ 

RU-4 .-RECEIVER 

FRE9,l1ENCY DRIFT 

6200 Kcs. Decreaslmt__temoerature 

Dual Coil 

Time Freq. Ternp. Diff. Time Freq. Temp. Diff. 
r!in. Cycles oc. .QLcles J_ Min • Cycl~~ oc. Cycles __!_ 

0 -3000 +26 90 -1965 - 8.5 6950 .ll 
5 -3040 +20.5 40 .0006 95 -16.39 - 9. 7260 .117 

10 -2900 +16. 100 .0016 100 -1273 - 9.5 7625 .123 
15 -2640 +12. .360 • 0058 105 -1000 -10 • 7900 .127 
20 -2250 + 9. 650 .010 110 - 700 -11. 8200 .132 
25 -1800 + 6.5 1100 .017 115 - 450 -11.5 8450 .136 
JO -1280 + 4. 1620 .026 120 - 160 -12. 8740 .141 
35 - 750 + 2. 2150 .034 130 + 200 -12.5 9100 .147 
40 - 200 + 0.5 2700 .04.3 140 + 735 -14- 9635 .155 
45 + 300 - 0.5 3200 .052 150 + 950 -14-5 9850 .159 
50 + 800 - 1.5 3700 .06 160 +l.350 -15. 10,250 .165 
55 +1200 - 2.5 4100 .066 170 +1650 -15.5 10,550 .17 
60 +1700 - 3.5 4600 .074 180 +2100 -16.5 u,ooo .177 
65 +2150 - 4.5 5050 .081 190 +2450 -17. ll,.350 .183 
70 +2600 - 5.5 5500 .089 200 +2675 -17.5 ll,575 .187 
75 +3000 - 6. 5900 .095 210 +2900 -18. 11,800 .19 

Reset to 
-3000 

80 -2700 - 7- 6200 .10 
85 -2.300 - 7.5 6600 .106 

DECLASSIFIED 
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Tabl~ 

RU-M RECEIVEfi 

FREQUENCY DRIFT 

6200 Kcs. Increasing TeJl!Reraturo 

Single Coil 

Time Freq. Temp. Diff. Time Freq. Temp. Diff. 
Yin. CyclEt2, ~(h_ Cycles _,!_ Kin. Cycles oc. Cycles .L 

0 +3000 -28 61 -.3000 + 3.5 6000 .097 
Reset to 
+3000 

5 +2835 -27 165 .0026 65 +2400 + 5.5 6600 .106 
10 +2620 -23.5 380 .006 70 +1400 + 8.5 7550 .122 
15 +2255 -21 645 .01 75 + 450 +12. 8550 .138 
20 +1950 -20 1050 .017 80 - 600 +15. 9600 .155 
25 +1615 -17 1385 .022 85 -1600 +17.5 10600 .171 
30 +1110 -15 1890 .OJ 90 -2700 +20.5 11700 .188 
35 +560 -12 2440 .039 92 -3000 +21.5 12000 .193 

Reset to 
+3000 

40 0 - 7.5 3000 .01+8 95 +2380 +23.5 12620 .204 
45 - 775 - 8.5 3775 .061 100 +1350 +26. l.3650 .22 
50 -1400 - 6. 4400 .071 105 + 450 +28. 14550 .243 
55 -2000 0 5000 .08 110 - 475 +30. 15475 . 25 
60 -2800 + 2 5800 .093 
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Table 20 

GF-J TRANSMITTER 

POWER OUTPUT 

ANTENHA RESISTANCE 20.6 OHMS POWER SUPPLY 14 VOLTS 

Kcs. 

2950 
2950 
2950 
3250 
3250 
3250 
3650 
3650 
3650 
3675 
3675 
.3675 
4025 
4025 
4025 
4475 
4475 
4475 

Ant. 
Amps. 

CW .89 
MCW .8 
Voice .51 
cw .89 
MCW .76 
Voice .46 
cw .9 
MCW .82 
Voice .48 
cw .9 
MCV. .81 
Voice .49 
cw .92 
MCW .81 
Voice .49 
cw .93 
MCW .78 
Voice .48 

osc - AJ.IP 

Output 
Watts Kcs. 

16.31 6000 
13.18 6000 

5.36 6000 
16.Jl 6600 
ll.89 6600 
4.35 6600 

16.69 7.300 
1.3.86 7300 
4.75 7300 

16.69 7350 
13.51 7.350 

4.94 7.350 
17.4.3 8050 
13.51 8050 
4.94 8050 

17.84 8950 
12.52 8950 
4.75 8950 

Table 21 

GF-3 TRANSMITTER 

C~T VALUES 

POV/ER SUPPLY 14 VOLTS 

An:.. Output 
Amps. Watts 

cw .915 17.25 
14CW .83 14.19 
Voice .47 4.55 
cw .94 18.18 
MCW . 8 lJ.18 
Voice .47 4.55 
cw .94 18.18 
lilCW .8 13.18 
Voice .5 5.15 
cw .9 16.69 
MCl'l .83 14.19 
Voice . 5 5.15 
CiV .935 18. 
MCW .845 14.71 
Voice .49 4.94 
cw .955 18.80 
MCW .8 lJ.18 
Voice .49 4.94 

~DULATOR 
Plate & Screen Cm:rent Plate & Screen CurreJ11 

cw 
147 

MCW 

116 

Voice 

llO 

cw 

9 

Voice 

7.8 14.4 

DECLASSIFIED 

l 



Input 
Freq. 
Cycle~ 

100 
200 
300 
500 

1000 
2000 
3000 
5000 

GF-3 TRANSMITTER 

CURRENT VALUES 

POriER DRAIN 
ON 

PRIMARY POWER SOURCE 
(14 VOLTS) 

cw MCY# 

Transmitter only 
Entire equipment 

Table 2J 

PERCENTAGE OF MODULATION 

3250 Kcs. 

.2 V .25 V .3 V Input for 
(%) (%) ill_ 100% 

45 52 54 .5(80%) 
68 76 80 .32 
76 85 l0o+ .26 
90 loo+ l0o+ .22 

100 loo+ loo+ .2 
76 l0o+ lOo+ .23 
72 80 l0o+ .28 
64 67 76 • .36 

Voice 

8.65A 
10.0A 

8050 Kcs. 

.2 V .25 V .3 V 
(%) (%) J1L 
43 51 56 
67 77 85 
77 84 lOo+ 
84 l0o+ loo+ 
81 l0o+ loo+ 
77 88 l0o+ 
70 81 100 
63 70 81 

DECLASSIFIED 

Input for 
100% _ 

. 5 (78%) 

.34 

.28 

.23 

.21 

.26 

.3 

.37 



Table 24 

GF-J TRANSMITTER 

AUDIO HAfiltONIC DISTORTION OF OUTPUT 

3250 Kcs. 

Freq. Harmonics 
Cycle~ 2 i__ 4 5 6 7 8 9 % .. 
100 3. 6.5 l.6 2.5 l.2 0 0 0 7.84 
200 l.6 8.2 2. .3 1.5 0 0 0 8.73 
JOO .8 10.2 2. .8 .2 .3 0 .2. 5 10.75 
500 .8 10.5 1.7 .72 .5 • .2 10.68 

1000 .2 .3 7-5 1.2 8. 
2000 J . 8 8.5 .6 .5 9.34 
3000 4.5 4. .2.7 .3 6.6 

Tabl~_.2 

8050 Kcs. 

Freq. Harmonics 
Cycl~~ .2 3 4 5 6 7 8 9 J__ 

100 J.7 5.3 1.7 l.6 6.87 
200 3. 10. 2. .5 1.5 10.75 
JOO 2.7 12.5 1.7 1.2 • .2 12.95 
500 2.5 11.8 1.6 2. .7 12.34 

1000 4. 8.6 1.3 9.58 
2000 7. 6. 5 1.0 .4 .2 .2 .J 9.62 
3000 7.8 6. J.J .5 10.38 

I DECLASSIFIED 



Time Temperature 
Minutes oc. 

0 -26. 
5 -25.5 

10 -24-
15 -23. 
20 -20. 
25 - 9.5 
JO - J. 
35 + l. 
40 + 4.5 
45 + 8. 
50 +12. 
55 +14-5 
60 +17. 

Total drift -
Per cent total drift -

Tu.91e 26 

GF-3 TRANSMITTE!1 

FREQUENCY DRIFT 

Frequency Time 
..k£+~ Minutes 

0 65 
850 70 
950 75 

1000 80 
1075 85 
1125 90 
1200 95 
1275 100 
1400 105 
1500 110 
1650 120 
1775 130 
1900 140 

3000 cycles 
.085 

Temperature 
oc. -

+19. 
+22.5 
+25. 
+28. 
+29.5 
+32.5 
+24.5 
+36. 
+38. 
+39-5 
+43.5 
+47. 
+49.5 

Drift over 50.5° after fir.st five minutes - l.350 cycles 
Per cent drift over 50.5° after first five minutes - .OJ8 

DECLASSIFIED 

Frequency 
Cy;cle.JL 

2000 
2100 
2200 
2300 
2350 
2450 
2525 
2575 
2650 
2700 
2800 
2875 
.3000 



I 
■ ■ 

Time Temperature 
Minutes oc. 

0 -26. 
3 -25.5 
8 -.24. 

13 -lli-. 5 
18 - 8.5 
23 - 2.5 
28 + 1.5 
33 + 6.5 
38 + 9.5 
43 +12. 

Tot ol drift -
Per cent total drift -

Table 27 

GF-3 TRtu~SMITTER 

FREQUENCY DRIFT 

4000 Kcs. 

-Frequency Time 
Cycles Minutes 

0 48 
500 53 
700 63 
725 73 
700 83 
750 93 
850 103 

1000 113 
1100 123 
1200 133 

2600 cycles 
.065 

Temgerature 
c. 

+15 . 
+17. 5 
+22. 
+28. 
+Jl . 5 
+36 . 5 
+39. 
+42. 
+46. 
+50 . 

Frequency 
Cycles 

1350 
1475 
1675 
1900 
2000 
2150 
2250 
2350 
2500 
2600 

Drift over 53.5° after first three minutes - 1~00 cycles 
Per cent dri ft over 53.5° after first three minutes - .035 
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Table 28 

GF-,3 'I'RfiNSMITTER 

FRE(;,Ul':NCY DRIFT 

6200 Kcs . 

Time Tem~rature Frequency Ti me Temper~ture Frequency 
Minutes c. Cycl~s Minutes oc. Cycles 

0 - 27. 0 73 +26 . 5 3100 
3 - 27. 900 78 +28 . 5 3150 
8 -25.5 1500 83 +31.5 .3250 

13 - 17.5 1600 88 +33. 5 3400 
18 - 8. 1500 9.3 +35. 3500 
2.3 - 2. 1800 98 +36 . 5 .3625 
28 + 2. 1900 103 +38. 3725 
33 + 5.5 2050 108 +40 . 5 3825 
38 + 8. 2350 113 +43 . 3950 
43 +11.5 2450 ll8 +44. 4150 
/48 +14.5 2850 123 +45 . 5 4250 
53 +17. 2800 128 +48. 4250 
58 +19.5 2875 133 +49. 4350 
63 +21.5 29.25 138 +50. 4400 
68 +24.5 3000 

Totul drift - 41+00 cycles 
Per cent total drift - .067 

Drift over 51.5° after first three minutes - 2100 cycles 
Per cent drift over 51.5° after first three minutes - .032 

DECLASSIFIED 



-~-------
Time Temperature 

Table 29 

GF-3 TRA!◄SMITTER 

FREQUENCY DRIF'T 

8000 Kcs. 

Frequency Time Temperature Frequency 
Minutes oc. Cycles Minutes oc..,! __ Cycles 

0 -26 0 60 +22.5 4000 
5 -25 1600 65 +26 4200 

10 -25.5 1725 70 +27.5 4325 
15 - 9 2000 75 +29 4450 
20 - 3 2250 80 +32 4625 
25 + 2 2450 85 +34 4750 
30 + t:: 

,I 2750 90 +36 4900 
35 + 8 2950 95 +39 5000 
40 +12 3200 100 +41 5250 
45 +15 3425 105 +42.5 5375 
50 +18 3650 no +46.5 5450 
55 +20 3850 

Total drift - 5450 cycl.es 
Per cent total drift - • 068 • 

Drift over 51° after first five .minutes - 2600 cycles 
Per cent drift over 51° after f irst five minutes - .032 

DECLASSIFIED 



Table JO 

GF-.3 TRANSMITTER 

RESET MEASU]tlliENTS 

Assigned 
Frequency 

Kcs. 

31~75 
4135 
6690 
8270 

Measured 
Frequency 

Kcs. 

3477.64 
4139.28 
6686.88 
8259.96 

Reset 
Frequency 

Kcs. 

3477.86 
4137.54 
6688.07 
8260.58 

Table Jl 

Frequency 
Difference 
~}es 

220 
1740 
1190 
620 

SIZF.S falD fj"E;!GHTS 

Transmitter 
Weieht 
Length 
Width 
Height 

Mounting Base 
Weight 
Length 
Width 
Height 

Transini t ter Cori trol Box 
Weight 
Length 
Width 
Heieht 

Extension Control Box 
Weight 
Length 
Width 
Height 

11 lb. 2 oz. 
13-1/4 in. 
6-7/8 in. 
6-3/8 in. 

9 oz. 
13-1/4 in. 
6-1/4 in. 
l-~/4 in. 

12 oz. 
5-1/16 in. 
3-7/8 in. 
2-3/8 in. 

11 oz. 
5-1/16 in. 
3-7/8 in. 
2-3/8 in. 

.006 

.044 

.019 

.0074 

Allowable 

12 lb. 
13-1/4 in. 
6-5/8 in. 
6-3/8 in. 

10 oz. 
13-1/2 in. 
6-1/2 in. 
1-3/4 in. 

12-3/4 oz. 
5-1/2 in. 
4-1/8 in. 
2-3/8 in. 

11-1/4 oz. 
5-1/2 in. 
4-1/8 in. 
2-3/8 in. 

DECLASSIFIED 
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Table 32 

SIZES .'.\ND WEIGHTS 

Junction Box 
\'Jeight 
Length 
Width 
Heieht 

Dynamotot__Uni t 
1/eight 
Length 
Width 
Height 

Receiver 
Weight 
Length 
Width 
Height 

Receiver Mounting Base 
Weight 
Length 
IVidth 
Height 

Receiver Switch Box 
fleight 
Length 
17idth 
Height 

Actual 

2 lbs. 
7- 3/8 in. 
5-1/2 in. 
2-3/4 in. 

13 lbs. 9 oz. 
9-1/2 in. 
5-5/8 in. 
6-3/16 in. 

12 lbs. 12 oz. 
16-1/2 in. 
7-3/8 in. 
7-11/16 in. 

10 oz. 
15-1/2 in. 
6-1/4 in. 
1-3/4 in. 

Table 33 

13 oz. 
5-1/16 in. 
3-5/8 in. 
2-3/8 in. 

Receiv_er Remote Tuning Control 
and Mechanic&l Linkage 

Weight (tuning control) 14 oz. 
Depth 11 11 2-1/2 in. 
i'iidth " 11 3 in. 
Height " " 5-3/4 in. 
Vieight (mechanical linkage) 1 lb. 3 oz. 
Length " " 10 ft. 

Receiver Local Tuning Control 
Weight 1 oz. 

Antenna_Relay Unit 
Vleight 
Length 
Width 
Height 

1Li oz. 
5-1/16 in. 
J-1/8 in. 
2-3/4 in. 

Allov,able 

2 lbs. 
7- 3/8 in. 
5-1/2 in. 
2-11/16 in. 

14 lb. 
9-1/2 in. 
5-3/8 in. 
6 in. 

12 lbs. 14 oz. 
15 in. 
7-1/4 in. 
6-1/2 in. 

10 oz. 
15-11/16 in. 
6-1/4 in. 
1- 3/4 in. 

13 oz. 
5-1/2 in. 
4-1/8 in. 
2- 3/8 in. 

1 lb. 
2- 5/8 in. 
3 in. 
6 in. 
1 lh. 12 oz. 

10 ft. 

3 oz. 

12.8 oz. 
5-1/16 in. 
3-1/8 in. 
2-11/16 in. 
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Table¼ 

SIZES AND 1':EIGP.TS 

Actual Allowab].e 

Con~9Jjng Cables 

Cable 121 V1eight 1 lb. 2 oz. 15 oz. 
Length 6 ft. 6 ft. 

Cable 233 Weight 1 lb. 4 oz. 15 oz. 
Length 6 ft. 6 ft. 

Cable 134 Weight 13 oz. 9 oz. 
Length 4 ft. 4 ft. 

Cable 135 Weight 14 oz. 9 oz. 
Length 4 ft. 4 ft. 

Cable 236 Weight l lb. 5 oz. 15 oz. 
Length 6 ft. 6 ft. 

Cable 37 Weight 14 oz. 9 oz. 
Length 4 ft. 4 ft. 

Cable 175 Weight 10 oz. 1 lb. 2-1/2 oz. 
Length 2 ft. 7 ft. 

Cable 77 Weight 8 oz. 15 oz. 
Length 6 ft. 6 ft. 

Cable 80 Vleight 1 lb. 2 oz. 15 oz. 
Length 6 ft. 6 ft. 
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( CONFIDEtlTIAL) 
Fl~2-l /NA6 (204) 
(Seritl J6o99) 

U.S. NAVAL AI~ STATION 
ANACOSTIA, D.C . 

July 24, 1936. 

From: Conunnnding Officer. 
To: Director, Naval Resel:rch Laboratory, Bellevue, D. C. 

Subject: Aircraft Radio - Model GF- 3 Aircrc.ft Radio 
Equipment - Report on Flight Tests of. 

Reference: (a) N.R.L. ltr., F42-l/43, of 25 March 19J6. 
(b) Memor&ndtllll report of BuEng. Conference held 

1 April 1936, constituting Enclosure (A) of 
BuEne. ltr . , NOs-42945 (4- 3-W3) dated 
11 April 1936. 

(c) Memorandum report of BuEng. Conference held 
23 April 1936, constituting Enclosure (A) 
of BuEng. ltr., NOs-L.2945 (4-24-WJ) dated 
2 May 19)6. 

(d) N.A.S. , Anacostia, ltr. , F42-l/NA6 (106) of 
4 May 1936, to N. R.L. 

(e) BuAero. Install~tion Specification No. 52- B 
for Model GF Series Radio Equipment. 

Enclosure: (A) N.A.S. , AnacostiG , Memorandum for BuEng. Con­
ference on GF-3 Equipment, dated l April 1936. 

l . A complete sample equipment, Model GF-3, (including model 
RU-4A receiving equipment), was received from Nuval Research Laboratory 
on 27 Februery 1936 for tests in accordance with reference (a) . It was 
given preliminary operating tests in the laboratory and then installed 
in 030-2 airpll:..Ile No. 8810. After ten flights aggregating approximately 
nine hours, a conference, reported in reference (b), was held at the 
Bureau of Engineering, after which the equipment was removed from the 
airplane and returned to the Contractor for certain alterations. 

2. After incorporati.on of changes and discussion of these features 
at a Bureau of Engineering conference, as reported in reference (c), the 
altered equipment was returned to this station on 24 April 1936, accom­
panied by a ropresent~tive of the Contractor. It was successively installed 
in XSBF-1 airpl&ne No . 9996 and in 03U- 2 airplane No. 8810, and in these 
two installe.tions tested on eleven flights, bringing the total flight test 
time up to about 22 hours. After further le.boratory examination and 
operating tests, the equipment was returned to the Naval Research Labora­
tory on 29 ~ay 1936. 

J. The sample llodel GF- 3 equipment, as ori6inally received, was 
practically identical with the Model GF-2 equipoent reported upon in 
reference (d), and was found open to a number of criticisms listed in 
Enclosure (A). After incorporation of the chnnges described under 
reference (c), the operc.ting characteristics were found to be considerably 
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( CONFIDENTIAL) 
F42-l/NA6 (204) 
Serial 36099) 

NJ.S ANACObTIA, D.C. 

Subject: Aircraft Radio - Model GF-3 Aircraft Radio Equipment -
Report on Flight Tests of. 

improved, especially for two-seat installations. 

4. With respect to the tests requested in paragraph 2 of 
reference (a), the followine results were obtained or conclusions 
reached: 

(a) 

(b) 

Except for the fact that some of the cable lengths 
supplied were not in agreement wi th t.}iose specified 
under reference (e), the complete equipment was found 
adaptable for installation in ell single and two seat 
fighting planes, and other types of naval aircraft. 
Both a model LJ and a preliminar:r model LM frequency 
meter gave satisfuctorJ operation in connection with 
the GF-3 installation. 
Transmitter and receiver operated satisfactorily, on 
all t-ypes of emission or reception, both on fixed and 
on trailing wire antennae not exceeding fifty feet in 
length. The lack of an internal series condenser 
requires that the antenna be operated below its own 
quarter (or three quarter) wave fundamental frequency; 
at frequencies above approximately 6500 kcs this 
prevents use of a full "Vee11 fixed antenna of the 
dimensions required by standard model GP equipment, but 
the active length of such antennae are easily shortened 
to raise their fundamental frequency above the required 
operating frequencies. 

(c) Observations on the flight re-set accuracy of the 
GF-3 transmitter, both without and v;ith either model LJ 
or LM frequency meter, were made directly at the Naval 
Research Laboratory. 

• 

(d) Satisfactory break-in communication on CW and MCW was 
obtained with the receiver on manual volume control. 
Teleeraphic two-way communication was satisfactory at a 
distance of 75 miles, in communication ~ith another 
airplane provided with a GF-2 installation. Plane-to­
plane voice communication was found practicable up to 
fifty miles, under varying atmospheric conditions. 

(e) Satisfactory output was obt£ined on the specified antennae, 
as long as the fundamental frequency of the antenna used 
did not closely approach, nor fall below, the highest 
employed transmittine frequency. The output tuning 
characteristics of the equipment are considered satisfactory. 

(f) The receiver operates satisfactorily both on antenna and 
loop, without re-tuning, but generally requires readjustment 
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F'.42-l/NA6 (204) 
(Serial 36099) 

NAS ANACOSTIA, D. C. 

Subject: Aircraft Radio - Model GF-3 Ai rcruft Radio Equipment -
Report on Flight Tests of. 

of the antenna tri:nmlng condenser ·;ihen shifting from 
one to the other. No specific improve1!lent can be 
suggested, except conti nuing the service practlce of 
matching the loop to the antenna trimming around the 
most important frequency used for homing. It should 
be noted that modern types of direction finding equip­
ment do not employ the "Loop" binding posts, but attach 
di~ectly to the antenna terminal witiout need for re­
trim:ning for direction finding use . 

(g) No readjustment of trimming condensers was found necessary 
after changing receiver coils, as long as the sa~e antenna 
was employed. 

(h) With a trailing wire antenna not etceeding fifty feet in 
length, direction finding on a standard loop was satis­
factory v,iti10•.1t reeling in the antenna. A trailing antenna 
one hundred feet or more in leneth prevented sa·tlsfactor-.r 
direction finding. 

(i ) The intercommunication system of the altered GF-3 equip­
ment v,as found ver:,' satisfactory in flight. The telegraphic 
side tone is considered louder th&n desirable . For opera­
tion in si ngle seat airplanes, D.1.1 side tone levels are 
consiaered excessive. 

(j) TuninJ or sensitivity control variations ~ere found not to 
affect indicated radlo bearings. 

4. When using a type NEA-lA or NEA- 2 engine driven generator, en 
800 cycle background ripple v;as noticed duri ng voice transmission, but not 
of sufficient strength to impair intelligibility of speech. 

5. The follo~ing ICS and side tone level~ were measured in normal 
flight operation, acro3S 600 ohm headsets, with receiver on MVC at full 
gain, and pilot ' s control on full volume: 

2-Seat 1-Sent 
I ns talfo. ti on, bstallution, 

Signa!_ rA~asured: Volts, r .m. ~·- Volt ~z:-~ 

MCW side tone 10.5 v. 15.0 v. 
cw side tone 10.5 v. 15.0 v . 

Voice side tone (peaks) 7.0 v. 9.0 v. 
ICS Mixed, Voice peaks 7.0 v. 
ICS Clear, Voice peaks 9 .0 v. 
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F/_.2-l/NA6 (204) 
(Serial 36099) 

NAS, ANACOSTIA, D.C. 

Subject: Aircraft Radio - Model GF-3 Aircraft Radio Equipment -
Report on Fli;ht Tests of. 

6. f..s noteworthy features of tne subject equipment, this ste.tion 
polnts out the continued high grade of ~ork:nanship and attention to design 
details by this Contractor, end the successful changes i mprovinl the 
subject equipment over the GF-2 in the follol'ling respects: 

(a) Neither microphone i s active except while tnrottle srritch 
or snitch on microphone is depressed. 

(::i) A special design of jack eoa!:>les uaing microphone a•tli tch 
button in "locked" position, without internal alterations, 
for control by throttle s11itch; in this condit..lon, the 
microphone does not cix plcked-up noise ~ith reception. 

(c) In addition to "mixed" ICS superposed on reception, 
auxillary "clear chi..nnel" ICS is provided, controlled by 
the operator tnrough a fool-proof hold-down s,ntch. 

(d) Botn occupants have individual selection :>etr.een ICS and 
Radio transmission . 

(e) Except at highest receiver gain, the received signal 

(f) 

(g) 

(h) 

provided for the pilot, due to his generally noisier location, 
has twice the volume of the signal strength chosen by the 
o;,,erator for himself, when on MVC. The pilot ma.y reduce his 
own signal as he desireu, by means of his own volume control. 
On AVC, each occupant has full individual control of his own 
headset level. 
The restoration time of the receiver, on MVC, has :>een 
speeded up for satisfactory break-in operation. 
Suitable dummy plugs for the junction box outlets have been 
designed to enable re tention of the throttle switch in 
single-seat installations, and of ICS together 71ith dual 
volume control when installed without the transmitter unit. 
The provisions for heterodyne frequency meter opor~tion are no~ 
satizfsctory both for transmitter und receiver adjustment. 
Monitorlng of the transmitted frequency by the receiver is not 
posnible, however, due to dynamotor limitations. 

?. In production of the subject equi~ment, discrepancies ootween 
actu!il cable lengths and those specified in ::-eference (e) should be avoided. 
The most i~portant reoaining improvements still to be desired in the suhject 
equipment are the provision of a side-tone differential decreasing the 
telegr~phic side tone well below the speech side-tone level, nnd, for single­
scat installntions only, a gene=ul reduction of all side-tone levels. 
In?roved visibilit,1 of the output condenser tuning dial, from the front 
~~d of the t~&nsmltt~r unit, remains Yer-J desirable especially for two-seat 
installations. 
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F42-l/NA6 (204) 
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NAS, ANACOSTIA, D.C. 

Subject: Aircro.ft Radio - Model GF-3 Air craft Radio Equipment -
Report on Flight Tests of. 

8. Tne subject equi?ment ropresents a definite advancement 
over compar~ble apparatus in ~resent u~e, and especially if the additional 
changes suggested above can be incorporated, should prove highly satis­
factory for service use on various types of naval nircraft. 

9. For purposes of information and reference it is requested that 
this station be furnished two (2) copies of the Laboratory's final r eport 
on the subject equi~ment, when issued . 

cc: BuAero (2) 
BuEng. (1) 
N.A.F. (1) 

(Signed) V. C. Griffin. 

Appendix II, page 5. 

DECLASSIFIEO 



N.A.S. Anacostia, 
Radio Test Sectlon, 

1 April 1936. 

Memoran~1:¥l for Conference on GF-J ~gui2ment. 

Note: T~e following suggestions are based upon generul experience with 
GF-2 equipment, and laborator;,· inspection and gene~al examination of 
GF-J apparatus; the recent flood at Anacostia has prevented flight test­
ing the GF-3 equipment, to date. 

The outstanding difficulty with this equi~ment, when installed in 
torpedo, boobing, or si~ilar planes carrying opereto~s, is ready shifting 
of frequency of the transmitter in flight; likewise, frequency setting 
should be facilitated on single seaters where frequenUy a si~gle radioman 
has an entire squadron to look after and to check up or re-tune before 
leavine carrier deck . 

The following suggestions are offered to stimulate discussion and 
to point out what might be done to increase the universal utility of the 
subject equi?ment, if fe&.t;fole in the present stage of evolution: 

Transmitter Unit: 
a. Provide crank on output tuning condenser, similar to loctl tuner 

control for receiver. (30 turns at present required). 
b. Provide roughly graduated tuni~g i~dicntor (dial or pointer) on 

output tuni:1g condenser, to avoid eroping in the dark on condenser 
setting or direction for increase and decrease . 

c. Provide gradu3ted scale strips (counting coupline turns beginning 
from Ground end) on each output coil sliding tnp motmt. Radioman 
can't count turns readily when re- tuni~g under flight viorstion. 

d. Provide bl<illk Master Calibration Chart (engruved on dull white 
celluloid) on front of transmitter \lllit, for rapid reference in 
shifting between assiened frequencies. 

e. Investigate ~hether practicable to separute thermo-couple from 
present R.F. meter, and by means of built-in push button use sa.me 
meter as (P.A.) plate millia.mrleter, for rapid and accurate tuning. 
Plate meter especially essential when operatin~ h.f. on trailing 
antenna harmoni::. 

Junction Box: 
f . Power outlet for frequency meter is still inoperative whi l e trruis­

mitter is ON, absolutely preventing transmitter freq. check both by 
freq. meter and by receiver monitor method. Recommend this outlet 
remain LIVE at all ti:nes . Series resistor may be inserted for 
voltage reduction, but to avoid power loss the probably desirable 
associated bleeder resistor might be incorporated in the intercon­
nectlng unit (LM) on the load side of suitable ON-OFF switch. 

ENCLOSURE (A) 
(Confidential) 
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Ana. GF-3 Sugg. p/2 

Instruction Book: 
g. Suggest using "uncoated" paper (like GO books) for water res. 
h. Circuit bas gotten complicated. Add si~plified schematic diagrams 

to clear up function and coordination of equipment. 
i. Suggest representing transmitter cathodes conventionally (not as 

"plates") in diagram. 
j. Retain margins of diagrams etc. clear of right edge of book; sev~ral 

diagrams in GF-2 book creep in too far. 
k. Suggest adding typical antenna lengths for 3/4 wave radiation to 

table h text. 

Cabl_~l?_: 
1. Cable assortments, "tailored" to various planes in length, may be 

desir&ble. 
m. Make throttle switch cable for F3F-1 planes, 110 inches long. 

Accessories: 
n. Discontinue supplyine nntenna material. 
o. Discontinue supplying throttle switches. 
p. Supply suitable test milli- arnmeters. 
q. Initiate supply of ne1i microphones in which the push button normally 

vn.11 not lock closed, but where either one or both switch cont~cts 
ro&y be locked or jumpered internally. 

Control Boxes: 
r . Add key jack to each transmitter and extension control box. 
fl. Consider combining, in one unit, the GF-3 receiver swltch box and the 

transmitter control box; this will save space or enable further circuit 
evolution, and simplify installation mockup, as well as gain dependability 
of interconnections. 

Correlation of Operation: 
t. Reduce unblocking time on MVC, like RU-4. 
u. Avoid volume control af'fecting pre- adjusted ICS and side tone level. 
v. Enable either occupant to :-:.·witch himself from radio to I CS. 
w. Enable pilot, at viill, to obtain stronger radio signnl thun operator. 
x. Enable use of locked contact on microphone, with throttle switch control, 

by pilot both for r adio and ICS. 
y. During ICS conversation, but only while push button or throttle sviltch 

is pressed, leave receiver dead, or at least greatly weakened; receiver 
in normal sensitivity interfers greatly with ICS intelligibility. Present 
system is good in this respect., e:xcept that push-button and not ICS switch 
should control receiver cut-out. Additional relay may be required, 
possibly located in larger combined control box su6gested under item (s). 

P.2 ENCLOSURE (A) 
(Confidential) 
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