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Conclusions

The tests of the Model XGQ Equipment were comducted on two prelirinary

models.

(a)

(b

(e)

(a)

(e)

(£)

(g)

(h)

The materisl used and the workmeaaship are excellent and the
equipment should give long and dependzble service.

The equipment does not entirely meet the size and weight
requirements of reference (cj.

The equipment does not meet the electrical requirements of
reference (c) on the following:

Lransmitier
Power Qutput
Humidity Conditions
Frequency Range

Receiver
Calibration Accuracy

Selectivity

Audio Fidelity

Image Response

Humidity Conditilons
Autometic Sensitivity Control

In all other respects the equipment meets the requirements of
reference \¢).

The receiver, not being designed for the reception of CW sigmals,
is not suitable for homing on broadcasting stetions. It is
entirely suitable for homing on a steady modulated signal. The
other points wherein the receiver does not meet the requirements
of the specifications of reference (c¢) are of a minor nature and
will not detract seriously from its suitability for the use for
which it is intended.

The transmitter in its present condition is not setisfactory.
There are several mechanical features which should be modified.
Flectrically, it will not tume into the smaller antemnse now
stunderd on some types of plenes and the tuning renge is not
complete frem 3000 to 7000 kilocycles. ’

Power input necessary to operate the transmitter at full rating
is not available in Navy planes. ’

In cases where the equipment does not meet the requirements of
the specificetions, the difference between the specified perform-
ance and actual performance is not of great magnitude being in
most cases only slightly outside the probable error of measure-
ment.
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Recommendations

It is recommended that the contractor be instructed to meke modifications
on the equipment as follows:

A, Trensmitter

1. Improve action of erystal oscillator locking device.

2. Improve band selector switch of crystal oscillator and
"indicate range of bands.

3. Arrunge cable to removeble tube chassis to aveid chafing
against frame.

L Provide for better protection agesinst corrosion on the
crystel holders.

5, Change the engraving on switch panel from W,X,Y,Z to 1,2,3,4, -
1 corresponding to 2, 2 to ¥, 3 to X and 4 to W.

6. Improve the frequency switching system.

B. Receiver

1. Correct wiring diagram.

2. Exercise care in mounting shells of plug receptacles to
insure plugs locking in place.

3 Provide means to safely wire slide fasteners on bottom of
case.

4. Provide more clearance for the sudio amplifier tube lzbeled
Vv 107.

5. Improve the accuracy of the calibration chart. Distinguish
the frequency and dial setting with red and black marking
respectively. PFurnish additional chart showing” Band &nd
Diel settings for all reange beacon and control tower
frequencies in the following meanner:

Frequency Band Diel Setting Call Letters

Call letter column will be left blank und additionel
columns as space is avsilable will be provided.

C. Receiver Remote Control

1 Increase size of lettering showing band limits.

2. Provide more suitable mechanical linkage.

3. Improve visibility of tuming dial.

4. Provide larger knurled crank handle on tuning control and
band selector disls. Increase size of dials if practicable.

5. FProvide outlet for two headphones. '

D. Cebles
1. Provide internal shielded (rubber covered) cables.
2. Mark plugs and receptacles with corresponding numbers.
3. Provide right =smgle plug for receiver end of side tone
cable. All others to be straight plugs.

In addition to the above, other modifications were recommended at a
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conference at the Bureau 'of Engineering attended by representatives of the
Navy and the contractor. These modifications, scme of which require a change
in contract, are listed in references (e) and (f). It is recommended that
these modifications be incorporated in the model and production equipment.

Provided the sbove modifications &re made in a satlsfactory manner, it
is recommended that the equipment be considered satisfactory for use in the

Navel service.

~le-
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EQUIPMENT UNDER TES

T The Model XGQ equipment under test, manufactured by the Radib
Research Company, Inc., consists of two preliminary models, esch of which is
comprised of a tramsmitter unit, receiver unit, tramnsmitter control box,
receiver control box, transmitter dynamotor, receiver dynamotor, and
connection cables and linkage to permit complete remote control.

8. The transmitter is crystal controlled and consists of a type 807
tube as a crystal osciliator, two type 807 tubes in perallel &s a power .
smplifier, two typs 807 tubes as a modulator and one type 42 tube connected
as a triode as a speech amplifier.

9. The transmitter contains four identical channels with a tuning
renge of from 3000 to 7000 kilocycles, any one of which may be selected at
will by meuns of an electricully operated switch. The frequency is determined
by the crystel associated with each channel.

10. The receiver is the conventionel superheterodyne type, capasble of
collecting modulated continuous wave and radio telephone signals within the
ranges of 150 to 1500 kilocycles and 1800 to 15,000 kilocycles. 1t employs
& type 6K7G tube as a radio frequemcy amplifier, a type 6K7G tube as an
oscillator, a type 6L7G tube as & converter, a type 6K7G tube as & first
intermediste amplifier, a type 6K7G tube as a second intermediate amplifier,
a type 6R7G tube as a detector and first audio amplifier and a type 6K6G
tube as & second audio amplifier.

11. The frequency ramge of the receiver is covered by six bands,
three of which cover the range of 150 to 1500 kilocycles and three the reange
of 1800 to 15,000 kilocycles.

12, The receiver is designed for use of a haming loop which permits
for homing over & frequency range of 150 to 1500 kilocycles.

13. The ship's 12-volt storage battery supplies all the power for
the equipment, direct for the heaters and to a sepurate dynamotor each for
the transmitter and receiver which supplies the plate wveoltage.

METHOD OF TEST

14. A description of the methods used in conducting the tests follows:

15. The equipment was checked for size, weight and mechanical construec-
tion. lt was then assembled and tested to determine its complisnce with the
electrical requirements of the specifications, reference (e).

16. The power output of the transmitter was determined using the
artificizl antenna as described in reference {c) with an r.f. smmeter in the
ground side of the circuit. The output was determined as the product of I2R.
This test was conducted on other antennas in service use with characteristics
not covered by reference (cj.

17. Tre humidity test was made by satureting the traosmitter with 100

percent humidity at 50° C. for 18 hours. The output was measursd and recorded
before and after saturstion.
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18. The temperature test of the transmitter was made by installing the
equipment in a temperature controlled chamber varying the temperature over the
range specified by reference (c) and measuring the frequency at verious points
with the use of a Model L¥-1 crystul frequency indicator.

19. The modulation characteristics of the transmitter were determined
with the use of audio analyzer equipment from which percentage of modulation,
carrier noise level, and percentage of audio harmonic distortion can be read
directly.

20. The total drain of the receiver equipment on the primary power
supply (the ship's 12-volt battery) was determined with the use of a precision
ammeter.

21. The frequeacy range and overlap of the receiver was determined
with the use of & crystal frequency indicator except for frequencies below
200 kilocycles in which case a standard signal generator was used.

22. The calibration accuracy was determined with the use of a crystal
frequency indicator, the receiver being set on frequencies according to the
calibration chart furnished with the equipment.

23, The sensitivity was determined with the use of a standard signal
generator. The receiver was adjusted for not over 12.5 milliwatis noise output
with no modulation. Then with modulatiocn on the esrrier, the input was adjusted
until 50 milliwatts output was obtzined. The output was measured with a power
output meter.

2. The locp sensitivity wes determined the same as above. The loop
was connected in series with the receiver across the standard signal generator
output.

25, The selectivity of the receiver was determined with the use of a
stendard signsal generator and a power output meter. The output was adjusted
for 50 milliwatts in the same manner as for the semnsitivity tesi; then the
standard signal generator wus adjusted for this same output at six, twenty,
forty, and sixty decibels, respectively, above and below rescnance. The
selectivity was determined as the band spread in kilocycles between equivalent
points above and below resonance.

26. The audio fidelity was determined with the use of & beat frequency
osciilator and & power output meter. The output of the receiver was adjusted
for 100 milliwatts, modulated 30 percent at 400 cycles. With all other con-
trols remaining fixed the beat freguency oscillator was adjusted to various
frequencies from 100 cycles to 3000 cycles and the output recorded. The audio
fidelity was determined as the power retio in decibels of the power output at
the various frequencies with reference to 100 milliwatis at 400 cycles.

27. The image ratio was determined with the use of a standard signal
generator and an output meter. The receiver was adjusted for 100 milliwatts
output with 5 microvolts input. The receiver controls remaining fixed, the
standard signal generator was adjusted to the image frequency and the input
increased until 100 milliwatts output was again obtained. The image ratio
was determined as the ratio of the input of the image frequency and the 5
nicrovolts input of the base frequency.

=
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28. The frequency change due to temperature change was determinef

with the use of & temperature controlled chember, a crystal frequency indicator
and a power output meter. The receiving equipnent was installed in & tempersa-—
ture controlled chamber with a renge of from -20° C. to +50° C. The receiver
was adjusted for 100 milliwatts output with the volume control set at a
position to insure low noise level. The temperature was varied over the above
runge and the frequency &nd output measured at regular intervals. These tests
were mede at approximstely the middle of each of the six bands of the receiver.

29. The frequency change due to humidity was made with tne same
apperatus as above with the addition of & hygrometer to meusure the percentage
of humidity. The percentage of humidity was veried from & low value to 100
percent. The frequency and output was measured at regulur intervuls.

30. The frequency change due to manipulating the sensitivity control
from maximum to minimum was determined with the use of a standard signal
generator and an output meter. The receiver was tuned to a frequency at
approximately the middle of each band with the semsitivity control at the
maximum position. This frequency was measured snd with a1l other controls
remaining fixed the sensitivity was adjusted to minimum end the frequency
again measured. The minimum position was not at zero but as near thereto
as possible and have a measurable signal.

31. The undistorted power output was determined with the use of a
beat frequency oscillator, a wave znalyzer, a standard signal gemerator, and
a power output meter. The receiver was adjusted for 500 milliwatts output
modulated 30 percent st 400 cycles. The sensitivity control was adjusted
to reduce the noise level to a low value (below 12.5 mw). The output was
coupled into & weve analyzer. With all other controls remaining fixed the
wave analyzer was adjusted to successive harmonics of the modulation
frequency and the output in millivolts recorded. The percentage of distor-
tion was determined from these values.

32. Reset measurements were made with the use of = standerd signal
generator and power output meter. The receiver was adjusted to predetermined
frequencies and the dial setting recorded. The receiver was then detuned and

returned to tne original recorded setting without regard to maximum readin
of the output meter. This was done from both clockwise and counter-clockwise

directions. The input frequency was readjusted for maximum reading of the
output meter. The resettability was determined from the difference between
these and the original frequencies.

33. The sutomatic sensitivity control action wus determined with the
use of a standard signal generator and & power output meter. The receiver
wes adjusted for 50 milliwatts output in the AVC position and the input then
increased by steps up to 10,000 times the originazl input and the output
recorded.

DATA RECORDED DURING TEST

34. Data recorded during the tests in the form of tables, charts and
photographs are appended to this report. These data which are listed below
and other data are discussed in "Results.”

35. Transmitter data were recorded on the following:
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(a)} Weights and dimensions.

(b) Power output.

(c) Humidity test.

(d) Temperature test.

(e) Modulation characteristics.

36. Receiver data were recorded on the following:

(a) Weights and dimensions.

(b} Drein on primary power source.
(cj Frequency range and overlap.
(4) Calibration accuracy.

(e) Sensitivity.

(f) selectivity.

(g/ Audio fidelity.

(b) Imege response.

(i) Temperature test.

(j) Humidity test.

(k) Menipulation of semsitivity control.
(1) Audio distortion

(m) Reset. -

(n} Automatic semsitivity control.
(o} 1.F. rejection.

37. Photographs were made of the complete equipment.

DISCUSSION OF PROBABLE ERRORS

38. Following is & list of apparatus used with the margin of error

sccording to the manufzcturer's gusrantee: (a) Weston d.c. voltmeter, Model
45, Ser. #,1660, + 0.5%; (b) Weston d.c. ammeter, Model 370, Ser. #4576, +0.25%;
(c) Weston r.f. ammeter, Model 425, Ser. #28117, + 2.0%; (d) Weston r.f.
emmeter, Model 425, Ser. #37401, + 2.0%; (e) Generzl Radio power output meter,
Type 5834, Ser. #63, + 5.0%; (f) General Radio standard signel generator,
Hodel LC-A, Ser. #2, + 10.0%; (g} General Radio beat frequency oscillator,
Model 713-A, Ser. #209, + 2.5%; (h) General Radio wave znalyzer, type 636-A,
Ser. #318, + 2.5%; (i) Radio Research Company crystal frequency indicator,
Model LM-1, Ser. #5, + 0.001%; (j) Redio Research Company, audio wave analyzer,
Model OB, Ser. #1, modulation 0-100%, i 2.5%.

Carrier noise level to 60 db, below 100% modulation, + 5.0%.

Audio harmonic distortion .2 to 1.0%, + 15.0%.

2udio harmonic distortion 1.0 to 30%, + 5.0%.
(k) Sargent hair hygrometer, Ser. #42795, * 15.0%; Ti) Frigidaire refrigerator;
(m) Centigrade thermometer -30° to +50°, 1.0%.

RESULTS

39. The tests of the subject equipment were made with the two prelimin-
ary models as submitted by the contractor. Complete tests were not made on
both models. However, they were made on sufficient points to indiceate that the
performance of both models was practically identical.

40. The results of these tests will be discussed in the order of the
paragrapns of reference (c) in which they appear. The numbers of the follow-
ing subparagraphs are in agreement with the numbers of the paragraphs of the
specifications.

-5~
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Sections I and II

1-1 to 1-6 and 2-1 to 2-51, inclusive, are introductory and general and
apply largely to material and parts used in the equipment. Those points that
apply to these tests are covered in detail in the following discussion.

2-7. The equipment operated satisfactorily up to 17,000 feet above sea level.
lguiprent was not available to conduct tests of acceleration in any
direction up to 5 g. or orientation in any plane up to 180 degrees.
However, except for vibration of the relay contacts discussed later,
the equipment performed satisfactorily tnrough numerous take-offs and
landings of aircraft. The performance under variable temperature condi-
tions is shown on Table 6 appended to this report.

2-/1. The equipment does not meet the humidity requirements of this paragraph.
The result of this test is shown on Table 5 appended to this report.

11I. cal ectrical Reguirements

3-1. The equipment in its present condition does not entirely meet the require-
ments of this paregraph either mechanically or electrically. It is de-
signed to mount in planes mocked up for Model GP equipment, but those
planes mocked up only for Model GF equipment will need specizl brackets.
Electrically, the transmitter will not resonate into &ll types of
antennas now standard in the Naval Service.

3-2. The equipment does not meet a1l the requirements of this paragraph.
The transmitter is 1-3/4 inches oversize in width, 5-1/8 inches oversize
in length and 8 pounds overweight. The treansmitter control box is over-
size 7/8 inches in width and 1/16 inch in length. The trunsmitter
dynamotor is 2-1// inches oversize in height and 2 pounds and 7 ounces
overweight. The receiver is 1 pound overweight. The receiver dynamotor
is 1/4 pound overweight and 7/8 inch oversize in length. The connection
cables and control linkage are 27 pounds and 8 ounces overweight. The
receiver dynamotor is 1/8 inch oversize in width, 7/8 inch oversize in
length and 4 owunces overweight. The homing loop is 1/8 inch oversize in
width across the face. A complete list of actual and specified weights
and dimensions are shown on Table 1 appended to this report.

3-3, The dynamotor Submitted with the equipment was designed to supply 460
volts with a terminal input of 13.4 volts. With the equipment installed
in a plane and using the plane's battery for the primary source, the
terminal wvoltage at the dynamotor was low. This resulted in lower plate
voltege and consequently less power output. Tables showing the results
of tests made with an NEA-2 generator and a D-la gemerator are in the
Naval Air Station report, Appendix 11, of this report.

3-4. The power output of the transmitter does not meet sll the requirements of
this paragraph. The output is less than required in some cases and the
transmitter does not resonate with the smaller type of antennas which is
stundard for some types of planes having a capacity of 65 micro-micro-
farads at 3000 kilocycles. The power output measurements are shown on
Tables 2, 3, and 4, appended to this report.

3-5. The equipment does not meet the requirements of this paragraph in that
the two bands in the crystel oscillator circuit do not overleap.

P i o =
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3-6. Frequency selection is effected by remote electrical control.

3-7. Due to mechanical defects the frequency selecting mechanism failed o
function properly at all times. Misalignment of switch blade and
contacts and unnecessury indents were mainly responsible for this
condition. The torque developed by the switching motor appeared to
be weak under the lowest voltage condition encoumtered in normal
service. A switch is incorporated to disengage the electrical control
and permit local manual control.

3-8. The equipment meets all of the requirements of this paragraph except
that the contact springs of the relay are not strong enough to main-
tain good contact in the receive positicn under vibration. This
ctuses undesirable noise in the receiver.

3-9. The crystals supplied with the equipment performed sztisfactorily.
The protective coating of the crystal holders was not satisfactory.
Severul of the holders showed indications of rust.

3-18. Crystals were provided covering the frequencies specified.

3-11. There is no interlocking or other harmful effect between channels
when set up on the same or different frequencies.

3-12. The overall audio response of the transmitter meets the reguirements.
Measurements were made at 100 percent modulation. The result of this test
is chown on Table 7.

3-13. The audio frequency distortion messurements which are within the require-
ments is shown on Table 7.

3-14. The equipment is capable of 100 percent modulstion when using a standard
Navy microphone of the aircraft type.

3-15. The carrier noise level meets the requirements. The result of tais test
is shown on Table 7.

3-16. The time required for changing from one pre-tuned frequency to another
is within the 5 seconds allowed.

3-17. The type of shock mountings used meet the requirements.

3-18. The performance of the receiver under severe temperzture and humidity
conditions is discussed in following purugraphs. The receiver operated
satisfactorily at an altitude up to 17,000 feet above sea level. Equip-
ment was not aveilable to conduct tests of accelerstion in any direction
up to 5g. or orientation in any plune up to 180 degrees. However, tae
receiver was subjected to the shock of mmerous take-offs and lundings
und orientation encountered in test flights and performed satisfactorily
except for vibration of the relay contacts previously discussed.

3-19. The receliving equipment appears to be well protected against corrosion
and continuous exposure to unfavorable climatic conditions.

3-20. The druzin on the primary power source at any voltage within the runge
of 12 to 16 volts was less than the specified allowence. The result
of this test is shown on Teble 8.

e e =
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3-22.
3-23.

3-25.

3-26.

3-27.

3-28.

3-29-

3-30.

3-31.

3-32.
(1)

3-?.2.
(2)
(3)
(4)
(5)

3-33.

ETBESL&SS%FIED

Tae frequency range end overlap which is shown on Table 9 is satisfactory.
Tne conventlonul superhetrodyne circuit is employed.
Tne equipment is arranged for remote contrel up to 15 feet.

A loop coupled to the receiver through & transmission line is provided
for homing purposes. Satisfuctory homing cen be accomplished on &
steady signal but as the receiver is not designed for the reception
of CW signals, it is not satisfactory for homing on broadcast stations
since the carrier cannot be used.

The audio tremsformers and chokes are of such construction &s to sutis-
factorily meet the requirements of tue specifications.

The equipment is arranged to operate with head telephones having an
impedunce of 600 obms. One single circuit jeck is locuted in the
operator's control box. The equipment meets the requirements of this
paragraph. Paragraph 1-5(3) requires operation with one or two pairs
of headphones.

The celibrution chart furnished with the equipment does not meet the
accuracy required by the specifications as shown in Tabie 10.

The sensitivity meets the requirements as shown on Tables 11 to 1v,
inclusive, for antenns reception and Tables 17 to 19 for loop recep-
tion.

The equipment does not entirely meet the selectivity requirements
as shown on Tebles 20 to 25 inclusive.

The fidelity characteristic does not meet the requirements at ull
frequencies. Table 26 shows the result of this test.

The image response retio meets the requirements at all except the
high froquencies. This is shown on Tuble 27.

Tne frequency chinge due Lo chunge of temperature wus within the
requirements. The results of these tests are shown on Tubles <8 to
39 gnu Plutes 1 to 6, inclusive.

The equipment did not meet the humidity requirements the results of
which are shown on Tebles 40 to 45 und Plates 7 to 12 inelusive.

Freguency change due to voltsge variation f 15 perceat wac so slight
as to be unmeasurable.

The vibrution encountered in flight had no deleterious effect except
from the relay contacts as stated above.

The effect resulting from manipulating the sensitivity control from
maximum to minimum is satisfactory &s shown on Table 4%.

The undistorted power output meets the requirements as is shown on
Table 47. .

i



3-34.

3-35.
3-36.

3-37.

3-40.

3-41.

3-42.

3-43.

3-44.

3-45.

Toe remote control feature using mechanicsl linkage is satisfactory
for 15 feet installation. On small planes where it becomes necess
to coil up the surplius length of linkage it is difficult to make &
fine sdjustment.

The reset requirements are met. The result is shown on Table 49.

The calibration of the indicuting dials while readable at & 70 degree
angle with good light would be difficult to read under poor light
conditions. The engraving on the plate indicating the frequency runge
of the bands should be larger.

Toe manual sensitivity control meets the requirements of this para-
greph but the automatic sensitivity coatrol falls somewhat short. The
result of this test is shown on Table 50.

411 controls necessary to operate the receiver are locuted on the
front panel of the operator's conmtrol box.

The loop is designed to cover the range from 150 to 1500 kcs and is
tined by means of a condenser within the receiver and gunged with the
receiver tuning condenser.

The loop &nd 15 feet of transmission line allow for homing on & steady
signal but is not satisfactory as broadcast stutions. This condition
is discussed above.

The loop, trensmission line and mounting meet the requirements of the
paragraph.

Homing is accomplished in the usual menner known as bilateral direction
finding and is satisfactory except for homing on broadcistiag stulions
s discussed before.

Satisfactory homing operation is obtuined when the loop 1is mounted under
the hood on back of the head rest on sirplanes incorporating those
strueturzl feztures.

Time did not permit a 300 hour test of the dynumotors but those
furnished were used throughout the fectory test, laboratory tests and

flight tests and perforned setisfactorily und with no upperent dele-
terious effect. They are identical with umite previovsly furniched Ly
other contrichtors wnd have given satisfactory performence in cervice.

The jeck receptacie for the microphone accommodates a Nevy type 49007
plug end the jack receptacle for the head phones accommodates a Navy
type 49006 plug.

A1 tuning end trimming capacitors are of the uir dielectric type.

Provicion is made for the quick detucbment of each unit with the uce
of pliers only for removel of stfety wire. All units zmey be reedily
selety wired except the receiver which cun eusily be modified to ullow
for swme.

-0~
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3-48. The only tool, = screw-driver, necessary for adjustment of the eqliipment
has been furnished.

3-/9. Provision hus been made for the operator to hear his own trundmission.

3-50. When operzting on eny sntenna within the specified limits tuning is
accomplished without change in antenna length.

3-51. Pure fundemental frequency outpub with rezsontble reduction of hermonics,
¢licks, 1ilt or other objectionable radiuted energy hus been cccomplished.
This was not true in the first model duve to self oscilletions in the
amplifier.

3-52, Suiteble mecns hss been provided in the receiver for automaticelly main-
teining the elignment of the antennu cirenit with the aumplifier circuits.

3-53, Tne output circuit of thbe receiver is such +& to remove &ll d.c. poten-

tizl end substentially all radio frequency potentizl from the telephone
cords.

3-54, ~The receiver under uny normal operating condition is i"reé from self
oscillation.

3-55. There is nc apprecitble time leg in trensferring the eguipment from
"Receive™ to "Transmit®™ and vice versu.

-10-
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CONCLUSIONS

41. The tests of the Model XGQ equipment were conducted on two
prelirinary models.

42. The materisl used and the workmanship &re excellent and the
equipment should give long and dependable service.

43. The equipment does not entirely meet the size &nd weight
requirements of reference (c}.

btie The equipment does not meet the electrical requirements of
reference (c) on the following:

- Irepsmitter
Power Qutput
Humidity Conditions
Frequency Range

Receiver
Celibration Accuracy
Selectivity
Audio Fidelity
Irsage Response
Humidity Conditions
hutomatic Seneitivity Control

= 4D In &1l other respects the equipment meete the requirements of
reference (cj.

46, The receiver, not being designed for the reception of CW signals,
is not suiteble for homing on broadcasting stutions. It is entirely suitable
for homing on a steudy modulated signal. The other points wherein the receiver
does not meet the requirements of the specificetions of reference (c¢) are
of & minor nature &nd will not detrsct seriously from its suitability for the
use for which it is intended.

47. The transmitter in its present condition is not satisfactory.
There tre severazl mechanical features which should be modified. KEleetrleally,
it will not tune into the smaller antennse now standard on some types of
planes and the tuning runge is not complete from 3000 to 7000 kilocycles.

48. Power input necessary to operate the tramsmitter at full rating
is not aveailsble in lavy pleanes.

L9. . In cases where the equipment does not meet the requirements of the
specifications, the difference between the Spec1fied performence ¢nd actuel

performznce is not of greuvt magnitude, being in most czees only slightly
outside the probable error of measurenment.

s,
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Unit
Transmitter
Tranemitter Control bBox
Trensmitter Dynamotor
Receiver
Receiver Control Box
Receiver Lynamotor
Homing Loop
Mechenical Linksge
Set of Cables

Onit
Trunsmitier
Transmitter Control Box
Transmitter Dynamotor
Receiver
Receiver Control Box
Receiver Dynamotor
Homing Loop

Homing Loop

Ant.
Freq. Resistance
Kes, Ohms )
3000 dst
3000 2 S
3000 1 LSS
3000 1.1
3000 1i.7
3105 1.3
3105 i SR
3105 1.3
3750 i |
3750 I i
3750 Tl

TABLE 1

MODEL XGQ EQUIPMENT
WEIGHTS AND DIMENSIONS

WEIGHTS
Actual Specified
Lbs. Ozs. Lbs. Ozs.
41 0 33 0
I 4] 2 4
24 7 2 0
24 0 23 0
2 4 3 0
9 12 9 8
A 0 4 0
6 0 - - - -
29 8 8 0
DIMENSIONS
Actual Specified
Height:Width: Length Height: Width:length
10-1/4%:11-3/4"219-1/8" 10-1/2" 10" 14"
3.7/8n 2-7/8" 5-1/16" 4" 20 5n
9_1/4n 6-—1/3" 9_3/4:1 70 an 10n

7-5/8" G-L/4" 14-3/4" 9"
4-5/8"  3-5/16" 6-1/4" 4"

7-1/2" 4-3/8% 7-3/8" 7-5/8%

17-1/4" 4-5/8"0.D.12-3/8" - -

1.D.11"

TABLE 2

MODEL XGG TRANSMITTER
POWER OUTPUT
Ep Adjusted for 460 Volts
Equiv.
Reactance Qutput
(Chms) Wztts
586 Cap.
525 *
282 ¢
181 "
256 n
656
290
187

714
260
145 "

L o3
W10 M0W RO

N
O oM\
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10" 15-1/2'
n

o 5

4-1/2" 6-1/2

4=1/2" 0.D.
12-1/2
1.0.41'

Specification
Requirements

16 Watts

16 Hutts

16 Watts



TABLE 3

MODEL XGCG TRANSMITTER
POWER OUTPUT

Ep Adjusted for 460 Volts

Ant. Equiv.

Freq. Resistance Reuctance Output Specification
Kes, {Ohms) (Ohms) Hetts Reguirements _
4220 Tk 95 Cap. 22.3

4220 1.3 inm " 16.7

4220 T.1 L68 M 6.3

4220 2.2 380 ¢ 14.2 _

4220 2.2 630 " 8.8 17 Watts
4220 22 252 ¢ 18.5

4220 2.2 0 30.1

4L220 2.2 3| " 31.8

4220 1.5 204 " 37.9

5200 1o | 380 T7
5200 2.2 2 28.5

5200 2.2 0 30.1 :

5200 2.2 510 ¥ %3 19 Watte
5200 2.2 303 " 16.0

5200 AT,y 166 37.9

5200 1% 33 1IND. 46.8

5200 NE.7 196 42.0

5200 TE:T - 1040 ¢ 9.5

TABLE 4L
MODEL XGQ TRANSMITTER
POWER OUTPUT
Ep Ldjusted for 460 Volts
int. Equiv. Output

Freg. Resistance Reactance Watts Specification
hes. (Ohms) (Ohms) Requirements
6210 1.t 316 Cap. 7.7

6210 22 426 ® 9.7 :

6210 2.2 25 " 16.7

6210 2.2 7L " 23.3

6210 2.2 20 ® 21.1 22 Watts

210 22 0 21.1

6210 117 138 37.9

6210 5 B ) 1.4 IND. 33.8

6210 1.7 1280 *© 2.4

6210 Aok 156 ® 30.0

7000 2.2 380 Cap. 8.8

7000 2.2 227 v 13.8

7000 2.2 15 *® 21.1

7000 2.2 18 » 18.7

7000 R.2 0 19.8 30 Watts
7000 11.7 4/, IND. 22.9

7000 1k.7 d52 ® 22.3

7000 1E.7 440 lz.

70C0 11.7 528, " 16.8
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TABLE 5
MODEL XGQ TRANSMITT:R

BUMIDITY TEST

Power Output in Watts
Freq. Before After Two Days Five Days
Kes. Test Test After Test After Test
3000 12.2 8.0 Failed 10.3
4220 13.5 9.7 Feiled 11.2
5200 13.2 9.7 11.6 12.0
7000 12.9 8.4 9.7 10.5

NOTE: Transmitter was saturated with 100% humidity et 50° C. for 18 hours.

TAELE 6

TEMPERATURE TEST
Buse Measured Frequency in Kes. at -
greq. = T 6’ C. +21° C. +40° C. + 50° C.
Cs. .
3000 2998.62 2998.57 2998.57 2998.32 2998.27
4220 4220.35 4220.35 4220,25 4220.15 4220,10
5200 5200. 35 5200. 3 5200.3 5200.3 5200.25
7000 7000.22 7000.17 7000.32 7000, 37 7000.22
TABLE 7

MODEL XGQ TRANSMITTER
MODULAT1ON CHARACTERLSTICS
100% HODULATION

Audio Input Sidetone
Frequency Volts Output MW.
150 .48 140
=50 « 50 200
500 50 350
750 48 450
1000 : .50 500
1500 50 575
2000 .50 600
2500 48 600
3000 =52 650
3500 «54, &80
5000 64 800
10,000 .58 800

Carrier shift negligible. Audio distortion between 5 and 6%.
Carrier noise 30 to 38 db., below 100% modulated carrier depending
upon whether Nii-1 generator was operating.
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TABLE 8

MODEL XGQ RECELVER
DRAIN ON POWER SOURCE

Powmer bource Varied 15¢ Above and Below 14 Volts

Power Supply Current Drain
11.9 volts 3.8 Amps
L6 *® 43 ®
16,1 » 4.8 P

Specification Requirements - & Amps or less.

TABLE 9

MODEL XGQ RECRIVER
FREQUENCY RANGE AND OVEHLAP

Frequency in Kes. Overlap Average Percent
Bend Min. Max. Kcs. Kes. Cverlap
1 147.5 316.25 2.5 150.0 1.66
11 309.85 684.8 6.4 313.0 2.05
111 680.2 1518.2 4.6 682.5 .66
18.2 1,500.0 1.2
Iv 1790.25 3748.2 9.75 1800.0 .5
v 3657.0 7574.0 g91.2 3702.6 2.46
Vi 7380.0 15168.0 194.0 T477.0 2.6
168.0 15000.0 1.12
TABLE 10

MODKL XGQ RECELVER
CALIBRATION ACCURACY

Freg. Freg. vetting Percent
Kes. By Chart Kes Kes. Off Off
200 200.095 095 04
300 301.05 1.05 <34
400 401.19 1.19 .29
600 600 0 0]
800 800.88 .88 +1L
1400 1401.67 1.67 2
2000 2000 0 0]
3500 3503.12 3.12 .09
4200 4207.6 7.6 .18
7000 7004.06 4.06 .06
8500 8502.2 2.2 .025

14,500 14,502.85 2.85 .02

oSpecification Requirements - .25% at 23° C.

DECLASSIFIED
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TLELE 11 T&ELE 12

KODEL XGQ RECELVER MODEL XGQ RECKIVER
SENSITIVITY SENSITIVLTY
Moduleted 30% at 1000 Cycles Modulated 30% &t 1000 Cyclés
Qutput - 50 Milliwatts Qutput - 50 Milliwatts
Band I BAND II
Rec. Frequency HNoise Input Rec.  Frequency Nolse Input
Dial Kes. Milliwetts Microvolts Disl Kes. Milliwatts Microvolts
Setting Setting
00 147.5 12.5 3.0 00 313.5 12.5 2.35
1000 173.5 12.5 3.7 1000 363.0 12.5 2.65
1500 188.0 12.5 3.5 1500 395.0 12.5 2.45
2000 205.0 ¥2.5 3.3 2000 430.0 12.5 2.3
2500 223.5 12.5 3.3 2500 470.0 12.5 2.6
3000 242.5 ¥2.5 3.2 3000 515.0 12.5 2.5
3500 264.0 12.5 3.0 3500 560.0 12.5 2.5
4000  286.5 125 3.0 4000 612.0 12.5 2.4
4500 312.0 1245 3.0 4500 667.0 12.5 2.4
5000 320.5 32.5 3.0 5000 685.0 12.5 2.6

Specification Requirement ~ 5 Microvolts. Specification Requirement - 5 Hicrovoltis

TABLE 13 TABLE 1Z
MODEL XGQ RECEIVER MODEL XGG RECEIVER

SENSITIVITY SENGITAVITY
Modulated 30% =t 1000 Cycles Modulated 20% at 1000 Cycles
Output - 50 Milliwattis Output - 50 Milliwatts

Band 111 Band IV
Rec. Frequency DMNoise Input Rec. Freguency Noise Input
Dial Ees. Milliwatts Microvolts Dial Kes. Milliwatts Microvolts
Setting Setting

00 672 12.5 1.75 o0} 1790 12.5 315
500 718 12.5 1.9 500 1905 12.5 1.15

1000 778 12.5 2.55 1000 2055 12.5 1.2
1500 850 12.5 2.0 1500 2230 12.5 1.2
2000 930 12.5 2.3 2000 2430 12.5 1.25
2500 1025 12.5 2.1 2500 2650 12.5 1.35
3000 1125 2.5 2.2 3000 2865 12.5 .9
3500 1230 12:5 2.35 3500 3100 T25 .825
4000 1345 12.5 2.35 4000 3360 12.5 .8
4500 1478 125 2.65 4500 3640 12.5 -7
5000 1520 32:5 2.65 5000 3725 12.5 .8

Specification Requirement— 5 Microvolts Specification Requirement - 5 Microvolts
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TABLE 15
MODEL XGQ RECELVER
SENSITIVITY

Modulzted 30% at 1000 Cycles
Output - 50 Milliwetts

Band V
Rec. Frequency Noise Input
Dizl Kcs. Milliwatts Micro-
‘Setting volts
00 3600 5.0 2.4
500 3860 5.0 2.4
1000 4175 PR 2.4
1500 4515 4.0 2.35
2000 4950 4.0 2.2
2500 5375 4.0 2.0
3000 5820 3.5 2.0
3500 6280 4.0 2.0
4000 6765 4.0 1.9
4500 7325 4.0 1.3
5000 7525 2.0 1.2
Specification Requirement -
5 HMicrovolts
TABLE 17

MOLDEL XGC RECEIVER
LOOP SENSITIVITY

Modulated 30% &t 1000 Cycles
Output - 50 Milliwatts

Band 1

Rec. Frequency Input Kicrovolts
Di=l Kces. Large Small
Setting Cable Cable

00 143 .35 .3

500 153.5 e .25
1000 166.5 «25 2
1500 182.0 .25 +25
2000 199.0 .2 .2
2500 218.0 ol .2
3000 238.0 -2 o 25
3500 258.5 s «25
4000 281.5 i 25
4500 307.0 .2 25
5000 316.0 .2 «25
Specification Requirement -

5 Microvoltis

TABLE 16
HOLEL XGQ RECEIVER
SENSITIVITY

Modulzted 30% at 1000 Cycles
Quiput - 50 Milliwstts

EBand Vi

Rec.  Frequency Noise Input
Dial Kes. Milliwstts Micro-
Setting volts

00 7400 2. 3.5

500 7900 2.5 4.0
1000 8525 2.5 3.95
1500 9250 2.0 3.8
2000 10,050 2.0 3.55
2500 10,920 2.0 449
3000° 11,B0O 1.0 Led
3500 12,700 0 3.95
4000 13,675 0 3.4
4500 14,700 o 2.8
5000 15,025 0 3.1

Specification Requirement -
5 Kicrovolts

TAELE 18
MODEL XGQ RECELVER
LOOP SENSATIVLITY

Modulated 30% at 1000 Cycles
OQutput - 50 Milliwatts

Bend I1

Rec. Frequency Input Hicrovoltis
Disl Kes. Large Smell
Setting Cable Cable

00 311 22 25

500 334 .22 T .25
1000 36l.5 AR 27
1500 380.0 .27 .27
2000 £415.0 27 -
2500 455.0 27 o3
3000 500.0 .27 3
3500 545.0 .27 -3
4000 597.0 .27 .32
4500 €55.0, 3 +35
5000 6?040 - 35 - 5
Specification Requirement -~

5 Microvolts



TABLE 19
HMODEL XGQ RECLLVER
LOOP SENSITIVITY

Modulzted 30% at 1000 Cycles Qutput - 50 Milliwatts
Band 1I1
Receiver Fregquency input Microvolts
Dial Kes. Large Small
Setting Cable Cable
00 660 75 .75
500 708 o 75 .75
1000 712 .75 75
1500 845 .8 .88
2000 925 .8 .88
2500 1015 .8 .95
3000 1070 <95 1.0
3500 1180 .95 1.01
4000 1295 1.05 F.d
4500 1425 1.2 1. 23
5000 1515 1.4 1.6
Specificution Reyuirement - 5 Mierovolts
TELBLE 20
MODEL XGG RECEIVER
SELECTIVITY
Modulated 30% at 1000 Cycles OQutput - 50 Milliwatts
Bang I
Frequency Lttenustion Band Width Kes Specificaticn
Kes DB Requirements
Kes
157 6 3.94 2
20 6.86 4
40 11.3 11
60 16.77 18
221 6 Lo 34 2
20 T? 4
40 12.77 11
60 18.35 18
310 6 5-15 2
20 9.48 4
40 14.83 11
60 21.0 18
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TABLE 21
MODEL XGQ RECELIVER

SELECTIVITY
Modulsted 30% &t 1000 Cycles Qutput - 50 Milliwatts
Band 11
Frequency Lttenuation Bend Width Kes. Specificuation
Kes. DB Requlrementsa
Kes.
336 6 3.87 2
20 7.86 4
40 13.36 1
60 19.4 18
470 6 5.05 3.5
20 9.44 8.0
40 15.16 14.0
60 2155 24.0
668 6 6.5 3.5
20 12.67 8.0
40 19.17 14.0
60 26.63 24.0
TABLE 22
MODEL XGQ RECEIVER
SMLECTIVITY
Modulated 30% at 1000 Cycles Output - 50 Milliwatts
Bund 111
Frequency Lttenuation Band Width Kes. Specificstion
Kes. DB Requirements
Kes.
720 6 6.2 3.5
20 12.4 8.0
40 20,7 14.0
60 28.5 24.0
932 6 6.11 3.5
20 12.55 8.0
40 20.9 14.0
60 29.6 24.0
1475 6 7.2 5.5
20 14.4 11,0
40 22.5 20,0
60 31.5 30.0
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TABLE 23
MODEL XGQ RECEIVER

SELECTIVITY
Modulated 30% at 1000 Cycles
Bend IV
Frequency Attenuation Band Width Kces.
Kes. DB
1910 6 8.4
20 15.12
40 23.5
60 345
2440 6 7.04
20 15.8
40 2/,.65
60 37.0
3635 6 7.08
20 11.8
40 21.25
60 33.0
TABLE 24
MODEL XGQ RECELVER
SELECTIVITY
Modulated 30% at 1000 Cycles
Bang V
Freguency Attenuation Band Width Kes.
Kes. DB
3900 6 7.05
20 14.1
40 22.32
60 32.9
5400 6 bed
20 12.1
40 19.8
60 29.7
7325 6 3.4
20 10.21
40 17.02
60 27.24

Output -~ 50 Milliwatts

Specification
Requirements
Kes

Output - 50 Milliwatts

Specification
Requirements

Kes.
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TLBLE 25
MODEL XGQ RECELVER

SELECTLVLITY
Modulation 30% at 1000 Cycles Output - 50 Milliwatts
Band VI
Frequency Attenuation Band Width Kes Specification
Kes DB Requirements
Kes.
7900 6 6.45 5.5
20 12.9 14.0
40 25.8 28.0
60 38.7 42.0
10,925 é 6.65 5.5
20 13.3 14.0
40 2.6 28.0
- 60 34.9 42.0
14,700 6 5.68 5.5
20 9.94 14.0
40 17.05 28.0
60- 24.15 42.0
TABLE 26
MODEL XGQ RECEIVER
AUDIO FIDELITY
Qutput Adjusted for 100 Milliwatts — Modulated 30% at 400 Cycles.
Output Level in D.B.
Freg. :
Kes. 100~As 200~u  300~2  A00~v  500-~~2 1000~ 20007 2500~ 3000/~
159 -5.2 -2.2 - .9 0 + .4 - .9 ~ .6 -8.2 -8.2
310 -4.9 -2.6 - 9 0 + 57 +1.4 ~2.2 4.5 -6.9
335 "2&'5 —2.2 S 09 0 + o‘.’& 0 "‘502 -609 —7-4
668 -4.9 -2.6 -1.2 o + .6 +1.4 - o4 -2.6 -4 5
717 -4.1 -2.2 ~1.2 0 * o +1.4 -1.2 -3.7 -5.2
1480 -4.9 -2.6 - .9 0 & +1.7 ¥ .7 - .9 -3.0
1905 -4.9 -2.6 -1.2 0 e +1.7 0 -2.2 =4.5
3640 -5.2 -2.6 -1.2 0 ¥ o7 +.,7 - .9 -3.0 b9
3885 -5.5 -3.0 -1.2 0 + .7 +2.0 - .4 3.4 -5.8
73[&0 _5-5 "2.6 = -9 0 + -? +lo7 "105 "3'9 _5'8
7900 -6.0 -3.0 -1.2 0 + .7 +E.1 -3.9 6.5 -9.2
12.725 =58 -2/6 - .9 0 s +1.4 - .7 -3.4 ~6.0
Specification Requirements - 200 to 2500 Cycles + 5 DB
Output Adjusted for 100 Milliwatts - Modulated 30% at 1000 Cycles.
Freg. " Qutput Milliwatts Power
Kes. 100~ 2500~ Ratio D.B.
159 100 15 6.66 -8.2
. 310 100 25 4.0 -6.0
470 100 22 4+55 -6.5

Specification Requirements - 20 DB Down at 2500 Cycles with Reference
to 1000 Cycles.



TABLE 27

MODEL XGQ RECEIVER
IMAGE RESPONLE

Freg. Base Freq. Image Specification
Kes. Input Output Input Cutput  Freq. Requirements
HCV M __MCY MW Kcs.  Ratio Ratio -
221 5 100 500,000 2 3350 100,000+ 50,000
925 5 100 500,000 10 4050 100,000+ 50,000
1425 5 100 300,000 100 4600 60,000 50,000
3500 5 100 70,000 100 6750 14,000 -4,000
7215 5 100 38,000 ico 10,300 7,600 3,000
14,500 5 100 4,800 100 17,750 960 2,000
TABLE 28
MODEL XGQ RECELVER
VARIABLE TEMPERATURE
Band 1 200 Kes
DECREASING TEMPERATURE INCRELSING TEMPERATURE
Time Temp. Freq. Tine Temp. Freq.
Min. e, Kes. Min. il Kes.
0 +19 200.000 0 2745 200,345
5 +12 199.804 15 -2/, 200,345
15 +8 199.724 30 ~20 200. 304
25 4 199.804 45 =17 200,262
35 -1 199.887 75 -12 200,220
45 -5 199.970 105 ~4 200.054
55 -8 200.012 120 +10 200.012
65 -10 200.054 135 +15 200.0
75 =12 200.095 Greatest Change Over 20°,
100 -16 200.137 -24° to -4° .291 Kes = .145%
135 -2 200.179 Specification Allowence - .5%
150 -22 200.200
180 -23.75 200,220
240 -26.5 200.262
330 -27.5 200. 345

Greatest Change Over 20°
.371 Kes = .185%
Specification Allowsnce .5%

+8° to -12°
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TABLE 29
MODEL XGQ RECEIVER
VARIAELE TEMPERATURE

Band 1 200 Kes

INCREASING TEMPERATURE DECREASING TEMPERATURE
Time Temp. Freq. Time Temp. Freq.
Min. 9c. Kes. Min . b+ Kes.

0 +17 199.928 0 +50 199.808
15 +25 199.888 15 +41 199.828
30 +30 199.868 30 +37 199.848
45 +38 199.848 45 +32 199.868
60 +44 199.828 60 +28 199.888
75 +48.5 199.808 75 +24 199.928
90 +50 199.808 90 +20 199.972
Greatest Chenge Over 20° 105 +15 200.000
+17 to +37° .08 Kes. = .04% Grestest Change Over 20°
Specification Allowunce .5% +50° to +30° .291 Kes = .096%

Specification Allowance .5%
TAELE 30

MODEL XGQ RECELVER
VARLIABLE TEMPERATURE

Band II 450 Kes.

DICREASING TEMPERATURE INCREASING TEMPERATURE
Time Temp. Freg. Time Temp. Freq.
Hin. o Kes. lin. c. Kes.

0 +20 450.000 0 -25 450.9390
15 +12 450.100 15 -18.5 450.990
30 + 4 450.150 30 -16 450.940
45 -3 450.250 45 -12 450.890
60 -7 £50.300 60 -8 450.790
75 -11 450.400 75 -3 450,690
90 14 450.500 90 + 450.500
105 -16.5 £450.600 105 - +12 450.400
120 -18 450.670 120 +18 450.300
135 -19.5 450,740 135 +23 450.100
150 =21 450.790 Greatest Change Over 20°
165 -22 450.890 +3° to +23° .500 Kes = .111%
180 =23 450.990 Specification Allowance .5%

195 -2/ 450.990
210 -25 450,990

Greutest Chunge Over 20°
-3° to -23° .74 Kes = .165%
Specificution Allowance .5%



TABLE 31
MODEL XGQ RECELVER
VARIABLE TEMPERATURE

Band IL 450 Kes

INCREASING T:MPERATURE DECREASING TEMPERATURE
Tine Temp. Freq. Tine Temp. Freq.
Hin. °g. Kes. Min. L o1 Kes.

0 +15 450.000 o] +50 449.600
35 +d1 449.950 15 +40 449.650
30 +28 449,900 30 +30 449.750
45 +33 449.850 : 45 +23 449.850
60 +38 449.800 60 +15 449.900
75 +46 449.700 75 +11 4,50.000
90 +50 449.600 Grestest Change Over 20°
Greatest Chenge Over 20° +31° to +11° .24 Kes = .053%
+30° to +50° .32 Kes. = .071% Specification Allowance .5%

Specification Allowunce .5%

TABLZ 32
MODEL XGQ RECELVER
VARIABLE TEMPERATURE

Band ILI 1000 Xcs

DECREASING T=MPERATURE INCREASING THA{PERLTURE
Time Temp. Freqg. Time Temp. Freq.
Min. %¢. Kes, Min. e, Kes.

0 +19 1000.000 0 -24 1002.480
15 +10 1000.100 15 -18 1002.480
30 + 2 1000.200 30 ~-16 1002.380
L5 -4 1000. 540 L5 -14 1002.180
60 -9 1000.900 60 -12 1001.980
75 -12 1001.120 75 -7 1001.780
20 -15 1001.380 90 - 2 1001.480

105 -16.5 1001.520 1065 + 3 1001.180
120 -18 1001.680 120 +10 1000.900
135 -19.5 1001.980 135 +17 1000.400
150 -20.5 1002.180 150 +23 1000.000
165 -21.5 1002.280 Greatest Cheange Over 20°

180 -22.5 1002, 380 -17° to +3° 1.25 Kes. = .125%
195 -23 1002.480 Specification Allowance .5%
210 -24, 1002. 480

Greatest Change Over 20°
4% to -24° 1.9 Kes = .194%
Specificution Mllowence .5%
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Time
Mm‘
0
15
30
45
60

g
+26
+40
+47.5
+48.5
+49

TABLE 33

MODEL XGQ RECELVER
VARIABLE TEMPERATURE

Band III 1000 Kes

INCREASING TEMPERATURE

Freq.
Kes.
1000.000

999.800

999.400

999.350
999. 300

Greatest Cheange Over 20°

+29° to +49°

.658 Kes. = ,065

Specification Allowance .5%

Time

Min.
0
15
30
45
60
75
90
135
215
335

ng?.
+7
0
e
-9
- 12
-15
-17.5
~20
-22.5
24

%

TABLE 34
MODEL XGQ RECELVER
VARIABLE TEMPERATURE

Band IV

DECREASING TEMPERATURE

Freq.

Kes.
2500.000
2499.900
2499.750
2500.150
2500.550
2501.050
2501.550
2503.050
2503.850
2504.000

Greatest Change Over 20°
—4° to -24° 4.2 Kes = .167%
Specification Allowance .25%

DECREASING TEMPERATURE

Tinme Temp. Freq.
Min. °c. Kes.

0 +49 995.300
15 +45 999.300
30 +41 999.400
45 +36 999. 500
60 +26.5 999.700
75 +22 1000.000
90 +21 1000.100
Greatest Chenge Over 20°
+41° to +21° .7 Kes = .07%

Specification Allowance .5%

2500 Kes.

INCREASING TEMPERATURE

Time Temp. Freq.

Min. i Kes.
0 -2, 2504000
15 -20 2503.850
30 -16 2503.800
45 -6 2503.050
60 + 3 2502.300
75 +12 2500.250
90 +20 2498.500
105 +2/, 2497.750

Greatest Change Over 20°
+4° to +24° 4.55 Kes = .182%
Specification Allowance .25%

;:}EQL@_SSEFlED



TEBLE 35
MODEL XGQ RECEIVER
VARIABLE TEMPERATURE

Bend IV 2500 Kes

INCREASING TEMPERATURE DECREASING TEMPERATURE
Tine Temp. Freg. Time Temp. Freq.
Min. on, Kes. Min. . Kes.

8] +19 2500.000 4] +50 2497 . 400
15 +33 2499.300 i5 +37.5 2497.450
30 +42 2498.750 30 +21.5 2497.850
45 +47 2497.950 45 +14 2498 .450
60 +48.5 2497.700 60 & 5 2499.250
75 +49 2497.400 Createst Change Over 20°
90 +50 2497.400 +25° to +5° 1.5 Kes = .06%

Greatest Change Over 20° Specification Allowance .25%

+30° to +50° 2.0 Kes. = .08%
Specification Allowance .25%

TABLE 36
MODEL XGQ RECELVER
VARIABLE TEMPERATURE

Band ¥ Kes
DECREASING TEMPERATURE INCREASING TEMPERATURE
Time Temp. Freq. Tine Temp. Freg.
Min. oc. Kes. Hin. °c. Kes.

0 +24 5500.000 0 R4 5511.000
x5 +13 5500. 300 15 -19 5510.800
30 =5 5501.000 30 -12 5510.600
45 (¢ ; 5502.300 45 -7 5509.300
60 -5 5503.800 60 0 5508.100
75 -10 5505. 300 75 FF 5506.000
90 -12 5505.800 90 +14 5504.200

105 -14 5506.600 105 +21.5 5502.400
120 =16 5507.700 120 +25 5501.200
135 ~-17 5508.200 135 +27 5500.100
150 -18.5 5508.700 Greatest Change Over 20°

210 -20 5509. 300 +7° to +27° 5.9 Kes = .107%
240 -22 5510.100 Specification Allowance .25%
285 —24, 5511.000

Greatest Chunge Over 20°
-4° to -24° 7.5 Kes = ,136%
Specification Allowance .25%

DECLASSIFIED



TABLE 37
MODEL XGQ RECELVER
VARIABLE TEMPERATURE

5500 Kes.

Band ¥

INCREASING TEMPERATURE

Time
Min.
0
15
30
45
60
75

ng?.
+25
+31
+38
+43
+48
+49

Freq.
Kes.
5500.000
5499.700
5499.100
5498.900
5498.400
5498.400

Greatest Change Over 20°
+29° to +49° 1.4 Kes = .026%
Specification Allowance .25%

TABLE 38
MODEL XGQ RECELVER

DECREASING TEMPERATURE

Time
Min.
0
15
30
45
60
75

ng?.
+49
+45
+38
+33
+28
+20

Freq.
Kes.
5498.400
5498.900
5499. 300
5499.700
5499.900
5500.100

Greatest Chenge Over 20° .
+49° to +29° 1.5 Kes =.027%
Specification fllowance .25%

VARIABLE TEMPERATURE

Band VI 11,000 Kes.

DECREASING TEMPERATURE

Time

Min.
0]
15
30
45
60
75
S0
105
120
135
165
180
210
240
285

ng?.
+20
+14
+8
+4

0
~4
-6
-8
-10
-12
-15
-16.5
-19
-21.5
=24

Freg.

Kes.
11,000.000
11,000.400
11,001.800
11,002.600
11,004.000
11,005.400
11,007.400
11,008.000
11,009.200
11,010,200
11,012,000
11,012.600
11,013,400
11,013.600
11,013.600

Greatest Change Over 20°
+4° to -16° 10.0 Kes = .09%
Specification Allowance .25%

Time

Min.
0
15
30
45
60
75
90
105
120

Temp.

oc.
=24
-19
-15
-7.5

0
+6
+12
+18
24

INCREASING TEMPERATURE

Freqg.
Kes. -
11,013.600
11,013.400
11,012.000
11,011.000
11,009.200
11,008.000
11,006.400
11,003.600
11,001.000

Greatest Change Over 20°
7.8 Kes = .09%
Specification Allowance .25%

+4° to +24°

DECLASSIFIED



TABLE 39
MODEL XGQ RECELVER
VARLABLE TEMPERATURE

Band VI 11,000 Kes

INCREASING TEMPERATURE DECREASING TEMPERATURE:

Time Temp. Freq. Time Temp. Freq.
Min. £c. Kes. Min. “p. Kes.

0 +19 11,000.000 0 +49 10,988.600
15 +30 10,998.800 15 +41 10,989.600
30 38 10,996.600 30 +33 10,991.400
45 +45 10,993.800 45 +26 10,993.200
60 +48.5 10,990.000 60 +22 10,994,800
105 +49 10,988.600 75 +18 10,996.800
Greatest Change Over 20° 105 +17.5 10,998.600
+29° to +49° 10.3 Kes. = ,093% Greutest Change Over 208
Specification Allowance = ,25% +37.5% to 17.5° 8.6 Kes = .078%

Specification Allowunce .25%

TABLE 40
MODEL XGQ RECELVER
VARIABLE RUKIDITY

Band 1
Tine Temperature Percent Freguency
Min. o Humidity Kes.
0 22 63 224.6
10 24 €9 224.5
20 30 83 224.45
30 35 85 2244
40 39 86.5 R24.3
50 43 88- 2R4 .25
60 48 90 RR4.15
70 50 90 224,05
g0 55 QaQ 22/.0
90 53 9l 223.9
100 51 94 223.85
110 51 95 223.75
120 52 93 223.8

Room Temperature Constunt at 22°¢.
Meximum Frequency Chunge .85 Kes.
Percent Change .378 Allowed .5 Percent

P i DECLASSIFIED



TABLE 41
MODEL XGQ RECELVER
VARLABLE HUMLDITY

Band 11
Time Temgerature Percent Frequency
Hia. . Humidity Kes.
0 23 62 450.0

10 30 69 449.9
20 36 23 249.8
30 39 83 4£9.6
40 43 85 4494
50 47 87 449.2
60 51 89 449.0
70 52 90 448.6
80 50 93 448.5
S0 5 92 TR A

100 51 94 4484

110 50 95 448.5

120 50 % 448.6

Room Temperature Constant at 23°C.

Maximum Frequency Change 1.6 Kcs

Percent Change .355 Allowed .5 Percent

TAELE 42
MODEL XGQ RECEIVER
VARIABLE HUMIDITY

Band III
Time Temperature Percent Frequency
Min. 2. Humidity Kes.
0 26 59 1000
10 33 64 999.8
20 38 82 999.4
30 41 86 999.2
40 L6 92 998.8
50 50 93 998.0
60 o1 94, 997.4
70 51 94 997.2
80 51 94 996.8
90 51 94 997.2
100 51 95 997.4
110 51 96 997.6
120 51 9% 997.6

Room Temperature Constant &t 26°C.
Meximum Frequency Change 3.2 Kes.
Percent Chunge .32 Allowed .5 Percent

IR DECLASSIFIED



Adjusted for 500 HW Output

Harmonies

Wil
v ND.-

mb—wmg

Fund

WP W o

TABLE 47
MODEL XGQ RiCriVast
AUDIO DISTORTION

DECLASSIFIED

223 Kes.
Qutput Pct. of
Millivolts Fund
20,500
1800 2.8
60C 2.93
140 083
30 126
470 Kes,
20,500
1760 8.6
700 3.4
165 .805
40 .195
1130 Kes.
20, 500
1700 89
675 eI
135 .66
50 o244

Modulated 30% at 400 Cycles

G

774
8.59
466
021

6077

74.0
11.56

.0
86.

68.9
7.45
<435

.0595

T76.8445

RMS

9.3

9.3

8.77



TABLE 48

MODEL XGQ RECEXVER
AUDIO DLSTORTION

idjusted for 500 MW Qutput

Modulated 30% &t 400 Cycles

2430 Kcs.
Output Pet.of
Harmonies illivolts Fund
Fund 20,500
2 1600 7.8
3 650 3.17
4 130 <634
5 25 122
5380 Kes.
Fund 20,500
2 1600 7.8
3 700 3.42
4 160 .78
> 40 195
10,920 Kes.
Fund 20,000
2 1360 6.8
5, 680 5 A
% 120 .6
5 35 175
TABLE 49
HODEL XGQ RECELIVER
RESET
Original Reset Pet. Off
Freq. Freq. Originzl
Kes. Diff. Freq.
221 o o
455 o 0
925 «32 034
2390 .89 .037
5260 2.2 .04
10,575 3.32 .031

Lpecification Requirements - .17%

DECLASSIFIED

8.45

8.55

7.63
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COPY

EMB/adl
U.S. NAVAL AIR STATION
ANACOSTIA, D. C.
F42-1/46-52/NA6
(500) Serial #38074
June 10, 1938

From: Commanding Officer.
To: Director, Naval Research Lsboratory,

Bellevue, Anacostia, D.C.

SUBJECT: Aireruft Radio - Preliminary Model XGQ Equipment ~
~ Report on Tests of.

Reference: (a) BuEng. 1ltr. F42-1 (11-8-W3) of 17 November 1934.
(bj) C.0. NAS Anacostis, ltr. F42-1/46-52 F42-1/21 (NA6} (459)
of 4 Msy 1938.
(c) C.0. NuS Anacostia, ltr. F42-1/46-52/NA6 (473) Serial
#38067 of 13 Mey 1938.
(d) BuBng. Specification RE 13A 541A.

Enclosure: (&) intenna charucteristics Full Vee, SU-2 Airplane #9104
(on ground).

(B) Antenna characteristics Full Vee, SU-2 Airplane #9104
(in flight).

(C) Antenna cheracteristics Half Vee, SU-2 Lirplune #9104
(on groundj.

(Dj Antenna characteristics Half Vee, SU-2 Airplane #9104
(in flight).

(E) Photograph AN-51619 - Model XGQ Equipment. Top view of
recelver, transmitter dynamotor, and receiver dynemotor.
Reur Cockpit Installation SU-2 #9104 Airplane.

(F) Photograph AN51618. Model XGG Equipment. Homing Loop,
tremsmitter, trunsmitter control box, and receiver coatrol
box in rear cockpit installetion SU-2 #9104 Airplane.

(G) Photograph AN-51691. Full Vee Antenna SU-2 #9104 Airplaune.

(H) Photograph AN-51682, Model XGQ Equipment. Schematic firing
Diagram of Transmitter.

(1) Photograph AN-51683. Model XGQ Equipment. Schematic Wiring
Diagram of Receiver.

i This letter reports upon tests performed at this station on the

model XGQ equipment in conformity with reference (d).

Pege 1 - Appendix 11
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SUBJECT: Aircraft Radio - Preliminary Model XGQ Equipment - Report on

Tests of.
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2. Description of Egquipment.

Model XG{ equipment consiste of a trensmitter, z receiver, end a
homing loop which is intended to provide two way voice communicttion und
homing loop operetion for ferrying Navy planes. It is designed to operate
from the plane's D.C. voltege supply thus meking it operable in w«ll planes
while still being able to deliver substential power output into fixed
sntenncs. The trensmitter cen be pre-tuned for four crystzl controlled
frequencies and selection of the desired frequency is zccomplished by a four
point tap switch through the medium of & switching motor incorporated in the
trensmitter proper. The range of the transmitting equipment extends from
3 to 7 megacycles and any channel can be tuned to any frequency in the range
or a1l chznnels can be tuned to the sume freguency provided suiteble erystuls
sre svailable. Plate power for tbe treznsmitter is converted from the plane's
12 volt D.C. supply by & speciul dyneamotor which opereztes only when the
microphone button is depressed. The twbe filaments zre connected in series
perellel end ere energized directly from the plane's 12 volt D.C. supply.

The receiver is of the superheterodyne type and extends over the
frequency ranges 150 to 1500 kilocycles in three bunds und 1800 to 15000
kiloéyecles in three more bsnds. The conversion frequency of the receiver is
1650 kilocycles and no reception is possible within 150 kilocycles of this
point. No provision is mede for the reception of CW signuls snd no plug-in
coils are used. Control of the receiver is sccomplished exclusively &t &
remote point by meens of the receiver remote control box and essociated
linkoges and czbles. Power for the receiver with the exception of the
filumente ic mipplied by a separate dynamotor. The homing loop is of the
bilateral type which is opereble with the receiver from 150 to 1500 kilocycles.

3% Tube Lineup.
Transmitter
Tube Number Function
L2 E 4 Speech amplifier
807 2 Moduletors
807 3 Crystel oscillator
807 2 R.F. amplifier

Puge 2, Appendix II
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F42-1/46~52/NA6
(500) Seriel #38074

SUBJECT:
Tests of.
Recelver

Tube Number

6K7G 1

OK7G 1

6L7G i i

6K7G 1

6K7G 1

6R7G 1

6K6G 1

L. Dimensions. RE 134 541

Submitted Model
Befght Width Length

Trensmitter 10-1/4" 11-3/4" 19-1/8"
Trensmitter Control  3-7/8" 2-7/8" 5-1/16"

Box
Transmitter Dyna-

motor 9-1/4" 6-1/8" 9-3/4"
Receiver 7-3/4" 9-3/8™ 15"
Receiver Control

Box 4-3/4n 2-7/8" 5-1/4"
Receiver Dynamotor 7-1/2m 4-3/8" 7-3/8n
Loop 17-3/16" 4-5/8" 12-11/16"

EMB/&dl

Aireraft Radio - Preliminury Model XGG Equipment - Report on
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Function

R.F. amplifier

Oscillator

Converter

I.F. omplifier

I.F. amplifier

Detector & audio amplifier
Cutput tube

3-2
Specification
Height Width Length
10-1/2" 10" 1"
/+l| 2!‘! 5!!
= g 10"
gn 107 15-1/2"
4!1 3!1 5|l
7-5/8" 4=1/2"  C6-1/2"
= = 4-1/2%  12-1/2"

Width dimension of receiver control box was mezsured after re-
moving lips from each side; length of trunsmitter control box was cut down
3/16" by reducing mounting lips to the dimension recorded zbove.

A Weight. RE 13A 541A.
Model
lbs. o02zS.
Trensmitter s 0]
Transmitter Control Box 1 0
Trensmitter Dynumotor R4 7
Receiver 24, 2
Receiver Control Box 2 6
Receiver Dynzmotor 9 12
Loop -
Totud (No cubles or linkages)l06 15
Mechenical Linkuges 5 14
Set of cables using short Loop
cable 8
Totel 5

DECLASSIFIED

3-2

Specificetion
lbs. ozs.
33

2

22
23

3

2

A
96

i
I

e
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Cubles at present are longer than necessary in some cases and the
estimated weight of a complete set of cables and linkages for & production
equipment for e&n aversge installation is twenty pounds.

6. History of Tests.
1 April, Friday. Model XGQ equipment trrived at this stetion.
4 April. Flight #1, 30 minutes. Supply voltage low; self oscillation
present &t 4220 kc.
5 April. Measured supply voltege available for XGQ on S0C-2, J2F-1 and
F3F-1.
6-8 April. Bench tests on power supplies.
11-26 April. Deta collected on instellation requirements of various type
plenes and further work on power supplies.
26 April. New dynasmotor to operate from 11.4 volt source checked on
bench.
27 spril. XGQ instulled in SU-2.
28 hpril. Flight #4 and flight #5. New dynumotor operated satisfuctorily
but line currents are considered excessive.
29 April. Flight #6 to Philudelphie. Bendix representative as observer.
Communication nearly whole distance on 5200.
2 Msy. Flight #7. Checked loop operation. Operation poor on broad-
cast stutions. Slider contacts giving trouble.
L May. Messurements on XGQ loop on bench.
5 May. SU-2 to Norfolk. OUperution of receiver checked.
9 May. Forwurd cockpit instullation of controls. SU-2 to Baltimore.
Communication good; homing unsatisfactory.
10 May. Operztion with 1/2 Vee antenna. Slicer contacts giving
trouble in a1l channels.
16 Muy. Revised XGQ arrived from Bellsvue.
17 May. TFlight #l1 snd flight #2. Intelligibility test in morning
] and harmonic content in afternoon. OSelf oscillations observed.
18-19 May. Bad weather. Set up XGQ on bench. Cure for self oscillation
found. Operation of crystal oscillator improved.
20 May. Flight #13. Altitude; operation satisfuctory.
21 May. Flight #14 to Norfolk.
23 Muy. TFlight #15 to Philadelphia. Flight #16. XGQ used with flight
test of special microphones.
2425 Mey. Antenns overlsp studied.

7. Instellation Fecility. Specification RE 134 541 1-1 3-1.

Maximum convenience of installing in Navy planes as required by

Page 4, Appendix II
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paragraph 3-1 of the governing specifications hus not been accomplished by
the model XGQ equipment. The basic difficulty lies in the feact that the
model XGQ has been designed to be inter-changezble with the model GP series
so far as mounting is concerned but is required to operate in plenes which
are mocked up only for model GF series equipment. The physical space neces-
sary for the equipment is aveilable in the plenes but speciasl brazckets are
necessery for numerous purposec &nd instsllation mey frequently require two
pen to work for two desys. Some minor modifications of the equipment were
made at this stetion and a list of minor defects was furmished the contractor
for the purpose of improving installation fecility of the equipment. Dis-
edvantages of the individual component unitsiare as follows:

A Transmitter.

Transmitter is designed to fit the inner row of moumting holes of
the model GP. However the design is such that the mounting brackets are
not symmetrical and conseguently the equipments will have & right-hand and a
left-hand mounting bracket. Stamping the brackets as right front and left
front will be required. Moumting of the transmitter in plines mocked up for
model GF transmitter requires building of complete new mounting table.

B. Receiver.

Receiver dimensions sre such that it will fit in the spuce normelly
required by z model RU series receiver operating with a dual coil provided
the space required for removing the dusl coil is taken into consideretion.
However several difficulties sre encountered in the receiver mounting. First
of all the mounting holes do not correspond to the RU mounting holes and
an adepter plate is necessary. OSecondly, there are numerous instances where
some member of the plene structure interferes with the upper right corner of
the model XGQ receiver even though the space is adequate for mounting the
model RU receiver with its dual coil and in these cases the receiver will
normelly have to be moved to the model LM frequency meter mount snd asnother
specizl adapter plste will be required. Finally, the usuel mockups on Navy
plenes have a 3/4" 1ip turned up at the edges and it is necessary to have
suitable spacerc which will raise the model XGQ receiver above these lips.

C. Loop.
Loop was moved one inch to the right on its base plate mounting to

give it the same offset as the RDF-1A. Dimensions with the exception of

depth correspond closely to RDF-1A and no trouble is anticipated in mounting
although the clearsnce between the hoods on the plene and the loop is extremely
smell. Installation of the loop in planes carrying headrest loops is not
feasible.

DECLASSIFIED
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D, Trensmitter Dynumotor.
Contractor has been requested to modify mounting to fit GF-2

dynamotor mockup and in addition be able to shift base plate so that dynamotor
can be mounted on either side as well as upright. Since the height dimension

of the dynamotor is greater than that of the model GF it often happens that

the necesssry clearance is not availeble with the dynamotor filter mounted on

the top side. Ability to shift the base plate 90° provides the added possibility
of using some GF mockups where clearance could not be obtained otherwise.

E. XGQ Receiver Dynsmotor.

Fits RU receiver dynamotor or RU receiver junction box mounting.

F. Tramsmitter Control Box.
Transmitter control box has been trimmed down to same width dimension
us RU receiver switch box. This will necessittte using smaller but thoroughly
suituble snap slides.

G. Receiver Control Box.

Receiver control box wus intended to fit model GP pilot's control box
but the lips provided on the side for mounting the unit increesed its dimensions
so that the control box would no longer fit the model GP mockup of the recessed
type. The entire mounting plate has been discarded and the lips removed from
the unit proper; mounting is now accomplished in exactly the sume feshion as
is used for model GP pilot's control box. In addition to the mounting diffi-
culties of the receiver control box there is the additicnel objection that the
visibility of the calibrated disl is not suitable. The control box normally
mounte on the contour of the fuselege at a level of about two to three feet
below the level of the pilot's eyes. The fuselage slopes in such & fashion
at the point of control box mounting that the pilot looks &t the disl from &
90° ungle &nd has no chance of reading the culibration. Still further trouble
wus encountered in getting sufficient torque from the band selector and the
remote tuning control to operate the receiver properly at the end of fifteen
feet of mechanical linkzge. A new design of control box was submitted by the
contractor which provided greater radius on the controls and a 4 to 1 gesar retio
on the band selector instead of a 2-1/2 to 1. The desigh appeared to be better
but no actual flignt tests were made due to the fact that the gears in the
receiver must be changed in & corresponding manner to muke the new design
operable. Mechanical linkege of an improved design is desirable. The linkage
submitted does not travel smoothly und this becomes u sericus objection in
view of the fzct that the length of mechanical linkeges in :11 XGQ instclletions
will be epproximutely twelve feet.

8. Mockup Notes.
Flight tests were mede in the 5U-2 #9104 but the instelletion was
Page 6, Appendix II
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FL2-1/46-52/NAa6 EMB/adl
(500)Serial #38074

SUBJECT: Alrcraft Radio - Preliminmary Model XGQ Equipment - Report on
Tests of.
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not typical due to the fact that the control boxes were installed in the rear
cockpit for test purposes. However the equipment wes tried in other plznes
ss indiocated by the following table:

: Trans. : Trans. : Trans. @ : Receiver : Receiver :
Plene : : Dyn. :Control : Receiver : Dyn. : Control : Loop

: : : Box : H : _ Box 3

:GP Mount: GF-2 :RU Switch LM :RUO June. s GP EXt. =
SBU-1: OK : Lyn :Box : Position :Box Mtgz. : conit.box iRDF mtg.

5 ;s Mount : OK : # OK 3 0K : oK s OE

:GP Mount:GP spare: RU Sw. : RU rec. :RU Junc. : Speciul¥ 3
S0C-3: OK : coil : Box : Mount OK :Box.mtg. : mount :RDF mtg.

3 : mount #: OK = 3 If XGQ ¢ CK : necespary: 0K

- H - : raised : H 3

3 : : : 3ftw : g

sFore & : GF-2 : RU Sw. : IN GF *# : Athwart- : RU SW. 2

s:Aft in :Dyn. mtg: Box : Trans. : ships : Box ¢ Has loop
F3F-1 :RU* Rec.: OK if : ©OK : mtg. s just fwd QK H

- ~3 mbg. 3 XGQ dyn: : -3 rec. ® :

= : is laid: s H : :

3 : on side: s H : z

:GP Mount: Fore & :Bulkhead: RU rec. :  Aft. s GP Ext. ¢ -

: OK : Aft in :aft rec.: mtg. : Trans. : Cont.Box : RDF mig.
J2F-1 : : LM mig.:control : OK * 3 H 0K : OK

: : % t. bex 8 L H H

: In RU* : sRU rec. = GF : Between : OF cont. :
XF24-1:rec.mtg.: OK :Sw. box 3 Trans. : Trans. & : Box : Has loop

: T : 0K ;. mtg.® 3 Ree. H :

:GP Mount:GP Spere:sJust aft: RU rec. : GP Ext. : RDF mtg
TBD-1 : OK : Coil * :GP Ext.¥%: mtg. : 0K : Control : 0K

: : :Cont.Box: 3 ;s __ Box :

:GP Mowumt:Fore-Aft: RU Rec.: RU Rec.® : RU Dyn. : GP Ext. : RDF mig
ISBC-4: OK :to right: Sw. Box: Position : Mount : Box ¢ 0K

s : Trans. 3 g 3 : 3

:GP Mount:RU Rec.¥*:ift.Rec.: LK Freq. 3 RU Dyn. : GP Ext. : RDF mtg
SBU-2 : OK mtg. :* Remote: Meter : Mount : Box 0K

e
LU 1

:Control : Pos.®

The information in the preceding table is typical of what mey be
expected throughout the service. Asterisks indicate mountings that will
require special brackets or adapter pletes. No coandition has been encountered
where the necessary physical space was not avellable except the NJ-1 but euse
of installation is not one of the characteristics of the model XGQ eguipment.

Page 7, fppendix Il
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10. Cable Lengths.

Cable lengths will probably be determined by the longest length
required for any probahle installation and with this in view the measurementis
were taken on the same 8 plunes used for the bssis of peragraph 7. The results:

3 H H H s : 2 H sMaximum
CABLE LENGTHS $5B2U-13500-3:F3F-1:J2F-1:XF2A-1: TBD sXSBC-4:SBU-2:Length
Trans.Dyn-Battery : 36" 3 60" 3 24" 3 36" : 30™ : 30" : 24" : 30" : 60"
Treans, Dyn-Traas. s 4LOM 2 727 : 54m 3 36" 3 48M : 36® : 24" 3 50" : 72%
Traas.Dyn-Remote Cont.l02" : 84" : 48" : 48" : 66" 168" ¢ 72w :108n ; 1680
Truens.Rem.C.-Trans. s 120" : 66" : 84" : 36™ ¢ 66" :144"™ = 60" : 80" : 144"
Trens.~Receiver s 36" 3 30" 3 30" s 3" : 36" 3 36" : 30" : 36" : 36"
Rec.Dyn.-Battery s 36M™ 2 36" 3 36" 3 42" 3 36 s 24" 3 42" 3 LO" "
Rec.Dyn. — Receiver : 36" : 60" : 30" 3 46" ¢ 24" : 36" : 36" : 40" : 60"
Rec.-Rec.Remote Cont: 120" : 66" : 72" : 50" : 80" :144" ¢ 80" : 78" 3 144"
Band Selector Link-
age t 96" : 72" 3 72" : 50" : 80" 144" ¢ 80" : 78" : 1ALAT
Tuning Linkage 3 96" z 2m ;72 3 50" ¢ 80M 144" : 80" : 78" : 14"
Homing Loop -
Receiver T A0OP : 36M™ : LOY : A2M ¢ 0% : LOM ¢ LOM s 70" : TOM

11.  Power Supply Capabilities - Specification paragraphs 1-5(1) and 3-3.

Due to insufficient output of the model GQ transmitter dynamotor on
the first flight test meassurements of tne supply voltuge were made on the SU-2
and other ships which huppened to be available. For ships other than the SU-2
2 0.5 ohm resistunce was used a5 a load to simulate the model iGQ transmitter.
Voltage was measured at the radio power junction box. The results:

Iype of Plene Generator Load Yolis
J2F-1 NEA-2 None 14.5
J2F-1 NEA-2 0.5 ohm 10.5
S0C-2 NEA-2 Battery 14.5
500-2 NEA-2 Battery with 0.5 obm in 11.25

perzllel.
F3P-1 L-1 None 14.6
F3F-1 D-1 Battery with 0.5 ohm in 11.8
parallel.
SU-2 (flight) NEA-2 None 14.0
SU-2 (flight) NEA-2 GQ transmitter 1.2

Page 8, Appendix II
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Measurements on the SU-2 were made in {light. Other measurements
were made with the plane on the ground turning up sufficieatly to drive the
NEA-2 at 2400 r.p.m. On the basis of the preceding information, the contractor
was asked to furnish a new dynamotor which would operate from a supply voltage
over the runge of 10.5 to 12.5 volts instead of the specified 12-16 volts.

In view of the higher line currents to be encountered in the new design
dynemotor some bench tests were made on the generator characteristics of both
the NEA-2 and the D-1A generators to determine whether adequate D.C. power
was available for operating the new dynemotor. Two different adjustments of
the voltage regulator were used for each generator, one adjustmeant giving no
load output &t 14.5 volts and the other at 14.0 volts. These two values
represent the extremes normally found in service. The resulis:

NE£-2 Generutor.

Load Voltege at Voltage at Battery
Amperes Generator Junction Box Current
0 14.5 14.5 0
0 14.25 13.8 +10.0
20 33.95 12.75 + 2.0
25 13.60 12.50 - 2.0
30 13.60 12.30 - 3.0
35 13,55 12.15 - 4.0
40 13.50 12.00 - 6.0
0 14.0 14.0 0
0 13.75 13.5 + 8
20 13.2 123 -2
25 131 12.2 -3
30 13.1 12.0 -5
35 13.0 11.8 -7
40 13.0 11.6 -9

D-1A Generztor Ser. No. 877
0 14.5 14.5 0
0 1.4 14.1 +12
20 4.3 13.4 +7
25 14.25 13.25 + 6
30 14.25 13.0 + K
35 14.2 12.85 + 4
40 1L.3 12.75 + 2.5

Page 9, Appendix II

DECLASSIFIED



F42-1/46-52/N46 COPY EMB/adl
(500) Serial #3807

SUBJECT: Aireraft Radio - Preliminary Model XGQ Equipment ~ Report on
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Load Voltage at Voltage at Battery
Amperes Generator Junction Box Current
0 14.0 14.0 0
0 1.0 13.75 + 8
20 13.9 13.1 + 5
25 13.8 12.95 + 4
30 13.8 12.75 + 2
35 13.8 12.60 + 1
40 13.75 12.50 (¢}

In analyzing the preceding tables of data it should be remembered
that the power distribution circuits in the planes are ‘'such that the actual
supply voltage reaching the dynamotor at 30 to 40 ampere loads is 0.5 volts to 1.0
volt lower tnan recorded in the preceding bench tests. It will be noted that
the D-14 generator, rated at twenty-five amperes performs betler than the NEA-2
which is rated at thirty amperes. At no time, even under forty umpere loads with
the voltage regulator adjusted to minimum setting (14.0 volts) was the battery
required to furnish current when using the D-1A generator but when using the
NEA-2 generator with a similar voltage regulator adjustment the battery began
to furnish current st twenty empere loads and ut the forty ampere load the
battery was supplying nine smperes. This is partly due to the improved action
of the voltage regulator on tne D-1A generutor tested but is largely a result
of the fact that the NF-2 voltage regulator used with the D-1& generator does
not need a heavy filter choke to filter out the 800 cycles us is the case in
the NF-1 voltage regulator which is used with the NEA-2 generstor. The NEA-2
end D-1A generators operute consistently overloaded using the low voltage
dynamotor and but slightly overloaded using tne originzlly submitted dynamotor.

12. Operation of Transmitter Dynamotor - Parugraph 3-3 of governing
Specification.

Tests were made with two types of transmitter dynamotor, the first
of which was the dynamotor originally submitted, designed to operate from a
13./ volt source and the second from & ll.5 wolt source. The power drain for
the complete GQ equipment, transmitter and receiver, using the original
dynamotor veried from 29 to 32 amperes depending upon the supply voltage. With
the dynamotor designed to operate from 11.5 wvolt source, the total drain varied
from 40 to 45 smperes. In either of the above casec the standby current wus
seven amperes. This represents the power consumed by the receiver and by the
transmitter filaments. Three flights were made using the 11.5 volt dynsmotor
and no failures occurred. On one flight the key was held down slmost continuously
for sbout an hour with no apperent ill effect on the NEA-2 generaztor from the
overload (estimated 42 amperes) but tne filter choke in the NF-1 voltage regula-
tor became hot enough to vulcanize the small rubber buttons in the 1lid of

Page 10, Appendix 1II
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voltage regulator compartment. The power output of the transmitter wes in-
creased approximately 33% by using this dynamotor but the supply voltage at
the transmitter had dropped more than anticipated and the filaments of the
transmitter were being operated at critically low voltage. Furthermore, it
Was necessary to readjust the voltage regulator after the first flight in
order to keep the supply voltage above tem wvolts. In view of the fact that
the equipment would have to operate inm various installations without any
special adjustments, it was considered advisable to provide a better margin of
sufety even at the expanse of reduced power output and conseyuently the re-
mainder of the tests were mude with the original dynamotor.

3 i Power Outlets in Planes.

In service installations the power for operating radio equipment
is obtained at the radio power junction box. In two place planes this junetion
box normally has & one-helf inch outlet and & three eighths inch outlet while
single place plenes provide one or occasionally two three-eighths inch outlets.
The GG transmitter supplies a 3/4" fitting for the transmitter power supply
cable and a 1/2" fitting for the receiver power supply cable. These fittings
should be reduced to 1/2" and 3/8" respectively to facilitate instcllation
in some of the planes. This may require reducing the size of wire in the
power supply lead and it is realized that this is undesirable but the short
length of power cable to be used makes this slight reduction in wire size
unimportant.

T, Modulatinn Charscteristics of Trunsmitter.

Model XGG transmitter incorporates the well known "plate modulation"
circuit and this is considered the most suitable circuit for service require-
ments in this purticular equipment. Bench tests show thut the percentage of
modulation varies negligibly when the plate voltage is varied from 360 to
L60 volts. A minor change necessary in the modulsator system was the incorpo-
rution of & network composed of a 750 ohm resistor and & 0.005 microiarad
across the secondary of the modulation transformer. This reduced the sensi-
tivity of the system wad slso eliminated unnecessary high notes. Actual
flight tests were msde and intelligibility was much improved with the network.
The modulation characteristics with and without the network in the circuit
was &as follows:

Page 11, Appendix IL
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Modulation Percentages
loput Volts Audio f, No Network 750 ohm 0.005 micro-
farud network
.8 300 95 95 -
.8 600 100 95
.8 1000 100. 92
.8 2500 9% 70
.8 4500 93 40
.8 12000 70 10
15 Power Output in Flight.

mitter in f1ight into u stapdard full VEE antenna.

The following table gives the power output of the model GQ trans-

The dynamotor which had

been designed to operette from a 13.4 volt source was used for this test and
it will be observed that the plate voltage was only 385 volts where 460 had

been anticipated.

Generator volts is the no load voltage and indicates the

setting of the voltage regulator; supply volts is the full load voltsge

measured at the dynamotor brushes;

transmitter radio frequency power amplifier plate current;
current measured on a separate external meter and Ry is the antenna resistance
of tne full Vee antennaz used zs measured with the Q meter on the ground.

Freq. Gen. Volts Supply Volts
3105 14.0 11.2
4220 14.0 11.2
5200 14.0 11.3
7000 14.0 11.2

Ep (Volts) I, (M.A.)
385 126
380 144
390 120
380 150

is trensmitter plate voltage; Ip is
Iy is antennz

Eé P.Watts
l.?s 6.3
22 9.7
3.0 1445
6.0 29.0

The power figures of the last column are too high due to tne fact that the Q
meter messurecments of sntenna resistance made on the ground give higher values

than the sume meusurements made in flight.

See enclosures (&), (B}, (C), and

(D) for the variation of antemna resistances between ground and flight measure-

ments

A new dynamotor ermature designed for an 11.5 volt input was submitted

for test snd the power output of the trunsmitter was increased about 33% but
such heavy line currents were necessary to operate the 11.5 volt dynamotor thet
it was deemed advisable to use the 13.4 volt dynamotor and sacrifice the in-
This means that the dynzmotor which is designed for 13.4
volts input operates from 11.5 volt input and consequently provides & reduced
D.C. output which in turn energizes the GQ transmitter at only 75% of its

creused power output.

LASSIFIED
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rated cupacity but even under this condition the ratio of antemma watts to
power consumption for the GQ Is higher then for previous Navy transwitters
which zre dynumotor operated.

20. Electriecsl Deficiencies.

The model XGQ incorporates a4 number of electrical features which
are objectionable. They are:

A. Instebility of transmitter circuits.

The models originally submitted would zelf oscillate readily and
Seriel No. Xl was returned to the contractor's plant for the purpose of elim-
inating this condition. When verial No. XI wes resubmitted some improvement
was noticeable but instubility was still present to &n extent which would
make the equipment unsuiteble. Work done at this station indicuted thut the
deficiency might be eliminated by reversing the winding on the crystzl oscil-
lutor inductance und berial No. X2 was returmed to the contructor's plent to
have this modification incorporated.

B. The two bands in the crystul oscillator circuit feiled to overlap.
This is to be corrected in Serial No. XZ.

C. Generally unsatisfactory operation of the crystal oscillsztor.
This includes failure to oscillste when the power smplifier was tuned to a
resonance in &n unlouded condition und occasionally failure to oscillate
under any condition. Crystsl action was much improved by putting 5 micro-
microfsrad coupling condenser between oscillator grid and plate.

D. Poor tuning. An objectionable feature which makes tuning difficult
is the feilure of meximum redistion and maximum power amplifier plate current
to come &t the same setting unless a very special procedure is followed in |
tuning the equipment. This special procedure consists in determining the
correct final setting of the coupling adjustment &nd then resonating the power
emplifier with the sntenna removed. If this 1s done the anlenna circuits
resopate in normal fushion with radiation wnd power emplifier plate current
approaching maximum velues at the same time. If this procedure is not followed,
the.plate current will not give £ true indication of resontnce and overczoupling
will probebly result. Lf the antenna becomes open or groundec with the truns-
mitter improperly tuned, the plate current will rise insteed of falling off
but no serious trouble is anticiputed from this source. In view of the fact
that the equipment is for fixed frequency operation and will probubly not
huve to be tuned up frequently tne present circuit design is considered
ysuble. 4 slight improvement in the tuning action is noticeable if the
trensmitter is opersted at full plate voltage.

Page 13, hppendix I
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E. Considerable trouble wes encountersd in the sliding contacts used
on the rotor coils. These were completely redesigned by the coatractor end a
very definite improvement observed. Howsver, some difficulty remained due ‘bo
the sliding contuct touching the coil form &s well as the coil and pravidinq
only intermittent contact during tuning., Sharp edges on the sliding eontacbs
ulso contribute to umnnecessary wear on the coil.

F. Trouble was experienced with the frequemcy shifting motor. This
was purtislly due to the fact thet the switching mechaniem did not travel
smoothly and also due to umnecessary detents on the locul freguency selector
switch. lurthermore the switching motor did not appetr to develop sufficient
torque when opersated with the microphone "press to talk"™ bution depreesed.
This is the condition of lowest line volitge obtainuble in mormel service.

G. Receiver sntenna contect on key relsy opened umder vibration.
Sturdier springs ere necessary in key relay to hold it in positiom properly
in the key up position.

21. Renge of Intenna Circuits - Paresgraph 3-4 of RE 13A 541.

At 3000 kc the antemns coupling circuits of the model XGQ trans+
mitter will resonste zntennas having natural periods betwsen 2500 ke &nd 3050
ke ond elso entennus with natural periods betweea 3100 ke end 7000 kc. The
discontinuity of the cntemna circuit between 3050 ke and 3100 ke {upproximute)
han definitely been established by careful messurements but it is sufficiently.
smell end oceurs ot cuch & point that no troubie is expected In service from
this porticuler deficiency. However it is pointed out that the trensmitter
cunnot be used at 3000 ke with sntennss which sre smiller then tlie st,(-.nd&rd
15 foot full Vee antenns. Half Vee 15 foot cnternes end short fore end of
tatennus cunnot be used at 3000 kc without medificection unless sdditionnl
sntepne louding is supplied. At the upper end of the frequency renge the
trunemitter cein be resoncted with eny untennu except thoce whoce nstursl
period comes neur one helf the output frequency. This mezns thet the upper
portion of the freyuency runge would not operste properly cn the lerpe Iixed
sntonnss used on putrol boats. The entire freguency ringe csn be tuned to an
sntenna whose constants sre similar to the 15 foot stendard full Vee shown in
enclosure (A) and it is probzble that this type untennu can be provided for:
ferry work in most instances. Numerous lergoer sntennas cse nlso be resont.ted
but the opsrztion is no longer streightforwurd end comfuslon may result in
tuning.

R2, Operetion from battery power supply.

This of course iz strictly & function of the conditdon of the
Puge 14, bppondix:l]
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battery but during flight tests, using seversl different batteries chosen at
rendom, it wes never possible to operzte beyond & very few minutes &nd in two
instances the battery would not carry the load &t &ll. Batteries used in
the radio test plane are rated at 10 ampere hours.

235 Loop Operation.

Loop opersition on broadcesting stutions has proven dissppointing
chiefly becsuse & minimum point is hard to identify on & received signal where
the percentege of modulation fluctustes violently. Furthermore, the-receiver
does not incorportzte & beut oscillator and consequently fhere is no means of
securing u steaudy signel on & broudcasting station. Better operustion is
secured on radio range signels where the modulztion percentége of the trens-
mitted signal remuins constant. The loop is not tumed to the frequeacy of
the incoming signel &nd the loop trimmer condenser in the receiver hes no
apperent effect on the loop operation. This sppeurs to be & violation of 3-39
of the governing specifications but the present design will permit the use
of head-rest loops with the XGQ receiver amd it will pot be feisible to mount
the XGG loop in plenes which now cerry & loop of the head-rest type.

2 Operation at fHltitude.

No fuilures occurred nor were any signs of distress observed when
the equipment wus operuted at 17000 feet into the smellest antennas which
entennu circuits would resonczte.

25, Receiver Operstion.

Generzlily sutisfactory operation wes obtained from the receiver
with the exception of the trouble with the remote control unit and the
mechenicel linkages as previously discussed. However there ure two features)
both within the specifications which are not considered suitable. One is
the lack of CW oscillutor in the receiver which meakes the homing loop prac-
tically useless znd the other is the incorporstion of AVC circuits in the
lower three bands where again the operuticn of the boming loop is adversely
affected snd, furthermore, confusion may result from the use of & receiver on
radio ranges in the AVC position.

Page 15, Appendix IL
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26. Recommendations.

The following action is recommended.

A - Transmitter.

1.

2.
3.

VA
5.
6.
7.
8.
9.
10.
11.

12.
13.

lA.
15.
16-

17.
ig.
19.
20.

(3-51) Contrsctor shull be required to remove £ll spurlous
oscilletions.

Lction of the crystel oscillutor shell be improved.

Suitsble overlip shsll be provided in crystal oscillator
circuit.

(3-7) Frequency switching svstem shall be improved.
Satisfuctory sliding contacts shall be provided.

Improve meter factor when measuring P.A. grid current.
(1-4)(2-31) Ten pound shock mountc with flexible jumpers us
provided on re-submitted model shall be required.

(2-7) Stiffer springs cre required in key reluy in key open

sition.
?;~4)(3-1) Stronger mounting engles &re necesssry on side
of case.
(1-4)(3-1) Mounting slides shull be marked "Right Front" and
"Left Front". Omit notch for cubles.
Tuning instructions shcll be pluced on reverse of callbration
chart.
Operation of tuning indicators shall bte improved.
(2-30) Engruving on WXYZ panel shall be chunged to 1234 with
1 corresponding to 2, 2 to ¥, 3 to X, and 4 to W.
(2-30) Engriving on sntenna tuning indicstor shall be reversed
so settings increuse with freguency.
(3-12) Network of 750 ohms, 0.005 microfaruds shall be connected
ucross secondary of modulation transformer.
Specitl red warning nemeplute is necessary on local frequency
selector switch.
Clecrence should be provided for crystal holder terminauls.
Panel catches should be secured to case more ruggedly.
Shaerp corners should te removed on snap slidec.
(3-4) Present range of sntemns coupling circuits shall be
considered suitable for 15 foot full Vee antemnss. Additional
losding is necessery for operation with haif Vee antenmnus &t
3000 ke.

B -~ Trensmitter Dynamotor.

1.

EWnamotora designed to operate from 13.4 volts should be furnlehed
production equipments.

Puge 16, Appendix I
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2. (1-4)(3~1) Mountirg plate should be mede to fit GF-3
dynamotor mounting.

3. (1-4;(3-1} Dynamotor base plute should be shortened end
mounting channel lengthened to provide necessery ruggedness.

4. (1-4£)(3-1) Dynsmotor burrel shell be drilied so thet
mounting channel can be attuached for upright mommting,
right side mounting or left side mounting.

5. Wrench for changing 100 zmpere fuse mey be omitted.

6. Consideration should be given to possibility of providing
spure fuse mountings for high voltege fuse snd control
circuit fuse.

Trznsmitter Remote Control Box.

1. (1-4)(3-1) Meke dimension correspond to RU receiver switch
box exuctly. Use smaller snap slides for attaching to
mounting plate if necessary. Drill holes in mounting
plate with sume spucing as at present but symmetriecal witb
respect to edges.

2. Provide suituble standby lights.

3. Provide small calibration chart on right side of unit for
logging transmitter frequencies.

Receiver.

1. (1-5(3)) Consider sddition of beat oscillztor for CR reception.

2. (3-22) Eliminate AVC on lower three bands.

3. Consider snezpslide design where slides are held in place by
receiver being locked irn its case.

Receiver Dynamotor.
1. Satisfactory.
Receiver Hemote Control.

1. (2-11) Incresse size of lettering showing band limits.

2. (2-11; Provide more suitable mechanical linksge.

3. (3-36) Provide dizl which is clesrly visible from 40° below
the normel to at least 90° cbove the normel.

4. (2-11) Provide contrcls with sufficient torque for tuning
receiver wnd selecting desired band.

5. (1-4)(3-1) Eliminate guick detachsble mounting plate entirely;
élso eliminute lips with snap slides. Muke contents of wnit
removable by loosening knurled head screws which extend through
front panel. In this wuy the unit becomes interchungeable with
with GP pilot's control box in mounting requirements.

Puge 17, Appendiz 1I
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6. (2-11)(2-27) Provide direct rezding calibration for &t leust
thet portion of the runge extending from 150 to 680 k;locyclp..

7. (1-5(3)} Provide outlet for two headphones.

8. Provicde smell cealibrution chart on top of unit for recording
frequency settings.

G -~ Cables.

1. Provide internsl shielded (rubber covered) cables.

2. (1-4)(3-1) Mark plugs and receptacles with corresponding
numbers to fecilitate imstalluation.

3. Careful check is necessary to determine whether plugs fit in
plece properly.

4. Right angled plug is desired for receiver end of sideione
ceble. All others are to be straight plugs.

5. Transmitter power cable shall have 1/2" fitting.
Receiver cable shsall have 3/8" fitting.

B - Nsmeplztes.

1. (2-2) Nameplates shall be reverse etched znd made of nickel
silver.

I - Subject to the sbove, it is recommended that the XG( be released
for production.

J - Recommendsticns for future equipment. General.

1. Receivers shall have calibrstion dials which reed directly in
kilocycles.

2. Receivers shail incorporate best oscillator for reception of
CH signals.

3. Receiver calibration dials shell be visible from the normsl
up to ungles of 90°.

4. Cables shall be of the internal shielded type.
5. Range of L.C. voltage output of NEA-2 snd compurakble generutors
shell be defined as 1l to 15 volte insteud of 12 to 16 volts.

For louds of the order of 20 amperes the supply voltsge will
never exceed 13.0 volts.

Page 18, Appendix 11
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