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high frequency receivers No.l and 2. Table

Sengitivity of low frequency receiver No.l

Sensitivity of high frequency receiver No.l

Sensitivity of low freguency receiver No.2
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receiver No. 2
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Frequency variation = Increasing temperature
low frequency receiver No. 2 (400 kc)
Frequency variation - Decreasing temperature
low frequency receiver No. 2 (1200 kc)
Frequency veriation = Increasing temperature
low frequency receiver No. 2 (1200 kc)
Frequency veriation = Decreasing tomperature
high fregquency receiver No. 2 (2600 kc)
Froquency variation = Increasing temperature
high frequency receiver No. 2 (2800 kc)
Frequency variation = Decreasing temperature
high frequency receiver No. 2 (8400 kc)
Fraguency veriation - Increasing temperature
high frequency receiver No. 2 (8400 kc)
Reset of low frequency roceiver No. 1
Reget of high frequency rcceiver No. 1
Resst of low fresguency receiver No. 2
Reset of high frequency receiver No. 2
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Frequoncy change with line voltage change
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Modulator characteristics

Fraquency change with altitude, 544 ke
Frequency change with a2ltitude, 820 ke
Frequency change with altitude, 1530 ke
Frequency change with altitude, 1530 ke
Fregquency change with altitude, 3065 ke
Frequency change with altitude, 4135 ke
Frequency change with altituds, 9030 ke

Selectivity of low frequenmcy receiver No.l
{191-249-337 kilocycles)
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{930-1175-1550 kilocycles)

Selectivity of high frequency receiver No.l
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Selectivity of high frequency receiver No. 1
(9800=11,675-13,875 kilocycles)

Selectivity of low frequency receiver No.2
(191~-248-335 kilocyclss)

Selsctivity of low frequency receiver No. 2
(425~560-705 kilocycles)

Selectivity of low frequsncy receiver No. 2
{925-1170-1540 kilocycles)

Selectivity of high frequency receiver No.2
(1805-2215-2675 kilocycles)

Selectiviliy of high frequency roceciver Noe2
{3260-3940-4775 kilocycles)

Selasctivity of high freguency receiver No.2
{5750-6975-8350 kilocycles)

Selectivity of high frequency receiver No.2
(9950-11,880-14,050 kilocycles)

Audio frequency response, low frequency receiver No.l
(249 kilocycles)

Audio frequemcy response, iow freouen receiver No.l
?550 kifocyeles) Toro o o "

Audio frequency response, low frequency receiver No.l
(1175 kilocycles)

Audio frequency respomse, high frequency receiver No.l
{2675 kilocycles)

Audio frsquency rssponse, high freqency recciver No.l
(5775 kiloeycles)

Audio freguency response, high freguency receiver No.l
(11,675 kilocycles)

Audioc fregquency response, low frequency receiver No.%
(248 kilocycles)

Audio frequency response, low frequency receiver No.2
(560 kilocycles)

Audio fregquency response, low frequency receiver Noc.2
(1,170 kilocycles)

Audio frequency response, high frequency receiver No.2
(2675 kilocycles)

Audio frequency response, high frequency receiver No.2
(5750 kilocycles)

Audio freguency response, high frequency receiver No.2
(11,880 kilocycles)

Autometic volume control, low and high fresquency
raceivers No.l (CW - 10 MW)

Avtometic volume countrol, low and high frequency
receivers No.lL (MCW - 10 MW)

Automatic volume control, low and high frequency
recsivers No.L (CW - 50 M¥)

Autometic volume conirol, low and high frequency
receivers No.l (MC¥ - 50 MW)

Automatic volume control, low and high frequesncy
receivers No.2 (CW - 10 M¥W)

Automatic volume control, low and high frequency
receivers No.2 (MCW - 10 MW)

Automatic volume control, low and high frequency
receivers No.2 (CW = 50 MW)
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Automatic volume control, low and high frequency
receivers No.2 (MCW - 50 MW)
Frequency drift, low frequency receiver No. 2,
constant ambient temperature (300 kilocycles)
Frequency drift, low frequency receiver No. 2,
constant ambient temperature (1200 kilocycles)
Frequency drift, high fregquency receiver No. 2,
constant ambient temperature (2600 kiloeycles)
Frequency drift, high frequency receiver No. 3,
constant ambient temperature (8400 kilocycles)
Frequency drift, low frequency receiver No. 2,
decreasing temperature (400 kilocycles)
Frequency drift, low frequency receiver Neo. 2,
increasing temperature (400 kilocycles)
Frequency drift, low freguency receiver No. 2,
decreasing temperaturs (1200 kilocycles)
Frequency drift, low frequency receiver No. 2,
increasing temperaturc (1200 kilocycles)
Frequency drift, high frequency receiver No. 2,
decrsasing temperature (2600 kilocycles)
Frequency drift, high frequency receiver No. 2,
increasing temperature (2600 kilocycles)
Frequency drift, high frequency receiver No. 2,
decreasing temperature (8400 kilocycles)
Frequency drift, high frequency receiver No. 2,
increasing temperaturo (8400 kilocycles)
Photograph of complste Model RAM receiving equipment
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AUTHORIZATION

1. The tests herein reported were authorized by Bureau of Engi-
neering letter, reference (a). Additional references pertinent to
these tests are listed as references (b) to (£).

Reference: (2) BuEng let.C-NOs-43068(9-23-W3) of 25 Sept.1935.
(b) BuEng let.F42-1(11-8-W3) of 17 Nov.1934.
(c) Memorandum of Buresu of Engineering Conference
held 15 April 1937. -
(d) Specifications RE 134 505A.
(e) Specifications RE 134 504A.
(f) Naval Air Station, Anacostia,D.C.,
let. F42-1/46-52/N46 (37L) Serial #38031
of 10 Merch 1938 to NRL.

OBJECT OF TEST

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

ABSTRACT QF TEST

3. The equipment was checked for size and weight, mechanical
construction, electrical performance, and its adaptability for use
in the Naval Service as required by reference (d) and (e).

L. The receiving equipment was tested to determine the over-
lap of the frequency bands, sensitivity, loop semsitivity, selectivity,
audio frequency response, audio distortion, image ratio, kilocycles
spread per dial division, automatic volume control action, frequency
drift &t constant temperature, frequency change due to voltage varia-
tion, frequency drift at variable temperature, resettability, and
frequency change on band swiich contacts.

5. The transmitter was tested for frequency range, overlap,
stability, power output, modulation characteristics, and power

supply characteristics over the specified ranges of temperature
and under conditions of severe humidity.

6. At the conclusion of the bench tests the equipment was

submitted to the Naval Air Station at Anacostia for flight tests
in sccordance with reference (b).
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Conclusions

The tests of the Model RAM receiving equipment were conducted
on two preliminery models. As a result of these tests the follow-
ing conclusions were reached.

(a) The meterial used is of a high quality. The workmanship
in general is excellent and the equipment with slight
modification should give long and dependable service.

(p) Some units of the equipment are slightly oversize or over-
weight according to the requirements of reference (d).

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

Overlap of Freguency Bands
Sensitivity

Selectivity

Audio Frequency Response
Ayudio Distartion

Reset

Undistorted Cuiput

(8) The equipment satisfactorily met the reguirements of refer-
ence (d) on the following:

Loop Sensitivity

Image Ratio

Kilocycle spread per dial division
Automatic Volume Control

Frequency drift at constent temperature
Frequency change due to voltage variation
Frequency drift at variable temperature

(e) The points wherein the eguipment does not meet the require-
ments of the specifications are, exccpt for reset, of a
minor nature and will not detract sericusly from the suit-
ebility and servicesbility for Naval aircraft use. The
failure of the reset measurements to meet the requirements
is due to faulty construction of the coupling control. This
can readily be corrected to such a degree as to greatly im-
prove the resettability.

Tests of the Model GN transmitting equipment lead to the follow-
ing conclusions:

(2) The equipment is well made of high quality material.

(b) The equipment fails in certain instances to meet the
specified performance requirements as regard frequency
change with temperature change and reset. However, the
frequency stsbility is, in general, superior to present
eircraft equipment. The reset reguirements can be met
with more careful workmenship in the tuning device
mechanisn.
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(c) The equipment is overwsight. It, however, is completely self-
contained obviating the necessity of carrying spare tuning
units.

(d) The break-in operation is not wholly sstisfactory but is
workable.

(e) The accessibility of the equipment is bad but will be dif-
ficult to improve in so small a space.

The equipment as modified by the contractor in the prsliminary
model will be a wholly serviceable radio transmitting and receiving
system.
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Recommendations

(2)

(b)

(c)

(d)

(e)

(£)

(g)
(n)

(1)

It is recommended that:

The antenna, ground, and loop terminals be arranged in alignment
on top of the unit now housing them. If this change proves to
be impractical, an alternate arrangement is to reversc the posi-
tion of the binding posts and the plug receptacles

Due to the difficulty of roplacing the split shield cans of
the tubes, it is desireble that straight side single unit cans
be provided. Removable tops would be satisfactorye.

To prevent the possibility of confusion, & dummy clip lead be
provided for the 38085 tube in the I.F. - A.F. unit.

The gear ratio of the remote control of the band switch be changed
1o ths same ratio as the remote conirol of the tuner. 4 crank on
the locel conmtrol of the band switch would be desirable.

A remote control coupling be provided at both sides of ths tuner
housing.

The shield between the switch sections be made more rigid and
have the corners rounded off.

That the reset of the transmitter be improved.

The conmtractor be allowed 0.05 per cent fregquency drift for 25% ¢
tomperature change in production egquipments.

The egquipments be comsidered satisfactory for use in the Neval
Service provided the contractor satisfactorily incorporates the
changos recommended hercin and by the Naval Air Station, Anacostia,
in the production equipments. These changes have 211 becen dis-
cussed with his representatives at various conferences at the
Bursau of Engincering.
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ZQUIPMENT UNDER TEST

7« The Model RAM receiving equipment consists of two receivers
capable of collscting cw-mcw and voice signals. Ons receivsr covers
the intermediatec frequency range from 200 to 1500 kilocycles; and
one, the high frequency range from 1500 to 13,575 kilocycles. The
receivers comprise two units which may be mounted togsther forming
e single unit or separated by means of a connecting cable. One,
desigrneted as the r-f tuner unit, comprises three type 38078 tubes
and their associated circuits, which are a radio frequoncy amplifisr,
2 modulator, and an oscillator. The othor, designated as the I.F. -
A.F. unit, comprises three type 38078, one type 38041, and one type
38085 tubes and their associated circuits, which are two stages of
intermsdiate amplification, an intormediate oscillator, a combina-
tion detcctor and automtic volume control and an audio amplifier
respectively. C

8. The Model GN trensmitiing equipment consists of a dual
transmitier and a single power supply system arranged to supply power
to either transmitter but not both simultaneously. Xach transmitter
consists of a master oscillator and power emplifier. The one unit
covers the range of 350 to 1500 kilocyclss, whils the other unit
covers from 1500 to 9050 kilocvelss. They provide cwy mcw, or voice
transmission with a nominal output of 100 watts on cw and 40 watts on
voice.

9. The transmitter power unit supplies plate and filament power
from a2 type NEA-2 alternstor through & suitable rectifier system znd
filament transformer.

10. A dynamctor driven by the ship's 12 volt storage battery
supplies all the electrical powsr neccessary to opsrate the rsceciver,
Extension boxes cnd control cobles permit remote control of the equipe-
mont in addition to local control.

METH® OF TEST

11. A description of the mothod used in conducting the tests
follows: *

12. The equipment was checked for sizs, weight, and mechanical
construction. It was then assembled and tested to determine its
compliance with the elsctrical requirements of the specifications,
references (d) and (e).

13. The sensitivity of the receiver wes determinod with the
use of o standard signal generator to supply the inmput and a power
ocoutput meter to measure the output. The standard sigmal generator
was couplsd to the receiver through an artificial antenna with
characteristics as required by the specifications, reference (d)e.
With the receiver adjusted so thet not over standard noise output
was obtainsd, the input necessary for standard output weas recorded
at various frequencies. The measurements were made on cw and mew
positions of the selector switch and on menusl and automotic posi-
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tions. The measurements were made at such points on the frequency
band that the overlap, frequency range, and kilocycles spread per
dial division were determined from the rosulis.

14. Ths loop coupling sensitivity moasurcments were made the
sams as abovc. The standard signal gensrator was coupled to tho loop
torminels in a2ccordence with the requirements of ths specifications,
reference {(d).

15. The mcw selectivity measurements were made with the same
apreratus 2s that used in moking the semsitiviiy mcasurements. The
procodurc was as follows. The standard signsl gonorator and the re=-
ceiver were tuned to resomnce and for standard output. The staendard
signal gemerator was dotuned ond the multiplier adjusted to the next
highor stop (the attenumtor remeining fixed). The standerd sigml
generator was then retuned until standard output was again obtained.
The setting of the tuning control of the standard signzal generator
at both positions was recorded. Those measurements wore made at 10
timss, 100 times, and 1,000 times the necessary input for standard
output both cbove and below resononce. The selectivily was mecsured
as the band width in kilocycles between the corresponding points on
each side of resomance.

16. The sudio frequency response measurements were made by using
a beat frequency oscillator to supply external modulation to the
standard signal generator. With the standard signal generator and
receiver adjusted for standerd output on the desired frequencics and
all other controls remaining fixed the beat froquency oscillator was
adjusted to various frequencies and the output of the recciver re=
corded.

17. The sudio distortion was measured with the use of a beat
frequency oscillator adjusted to modulate the standard signa2l gencra-
tor at 400 cycles. The receiver output was couplsd to a wave amalyzer,
the output of the receiver being adjusted to 1 milliwait and 300 milli-
watts. The wave anclyzer was adjusted to successive hormonics of the
modulation frequency. The results @s indicated on the wave analyzer
meter were recorded from which the percentage of the combinsd r-m-s
hormonics was determined.

18. The imege ratio was determined by adjusting the stondord
signnl generstor =zmnd receiver to resonmance and standard output and
then adjusting the standard signal generator to the image frequency
and increasing the input until standard output in the receiver was
again obtained. The ratio of the input voltage at these different
settinge is then determined.

19, The autometic volume control was determined by adjusting the
standard signal generator and the receiver to resonance with the reo-
ceiver in the 2.v.c. position. The input was then increased by 10,
100, 1000, and 10,000 times, and the receiver output recordeds



20. The frequency drift measurements of the receivers wers made
at a constent ambient temperature and at variable temperstwe. In the
latter case the receiver was mounted in a temperature controlled chambsr
and the temperature varicd over tho specified range. In both cases the
procedure was the same. A Model LD=2 hoterodyns calibrator was used
far the input to the rcceiver and an interpolation oscillator to beat
against the output of the receiver. Readings were takon at 5 minute
intervals over & period of 60 minutes for the constant temperature test
and at 5 minute imtervals over a period of time necessary to change the
temperaturc over the range specified for the variable tomperature test,

21. The frequency change dus to voltage variation was determined
by adjusting the standard signal generator and receiver to resomance
and standerd output then verying the power supply to the dynamotor from
12 volts to 16 volis. The output of the receiver is beat againsi the
output of an interpolzation oscillator and the frequency change recorded.

22 The reset measurements of the receiver were made using a
standard signal generator for the input source ond & hoterodyne cali-
brator to beat with the output of tho receiver. The original settings
of the comtrols of the receiver on a selected frequency were recorded
and the receiver ther detuncd and reset from both clockwise and counter
clockwise directions. From the results the frequoncy difference of the
original and reset positions wore determined. These tcsts werc mede on
both local and remote controls of ths receiver.

23. Manufacturer's figures were checked by use of a Model LD-2,
Type CAG 74016, Serial No. 1 frequency indicator at the upper and
lower end of each band of the transmitter.

24, Power measursments were made on one frequency of sach band.
Measuremnuts were made using amtenre constarts corrosponding to a fixed
antenre. as well as trailing wire. The procedure in measurement was 2s
follows: The proper antema constants were selected and a Weston panel
type r~f ammeter of suitable range was commected in the ground return
of the dummy antenna., The meter was first checked at 60 cycles to
insure its cccuracy. The inductance or capacity element of the dummy
antenm was connected to the antenre post on the set. Then the trans-
mitter was tuned in the cw position with 2 plate input of 180 milli-
amperes at 10 volts on the filament voltmeter. After all adjusiments
ned been mode, the readings were teken and then the omission selsctor
was turned to tho mcw position for o second set of readings and fimml-
1y the emission selector was turned to phone for 2 fimal set of read-
ingse After the set had beem properly tumed on the cw position, no
further adjustments were mede for mcw and phone outputs except changing
the emission selector. At the low frequencies, Ward Leonard plaques
were used for dummy antenna resistors and zircon rods were used at the
upper frequencies.

25, Froquency drift measurements werc made by means of the
Model IK drift indicator. On the first set tosted, two fregucncies
wore selected from sach unit, but on the last test only one frequency
per unit wes tried. The procedure was to tunc the Model GN to a
suitable frequency which would give a beat notc with the Model IX



indicators After all adjustments had been mede, the Model GN con-
trols were locked and the entire transmitier was coolsd to room
temperature. Then the filaments of the transmitter were turnsd on
for five minutes. After five minutes the koy was locked and the
frequency drift was rocorded during the next thirty minutes. These
runs were mde on full power c¢w operation; that is, the plate input
was 180 milliemperes with 10 volts on the filament voltmester. The
frequency drift was considered to be the difference batween the maxi-
mum and minimum value of the beat note recorded during a poriod of

30 minutes and not the groatest doviation from the starting froquency
8s a reforence point. Caroful sttention was cxercised to kcep the
filament voltmeter at 10 volts during the entire toste

26. Veriation of frequency due to chenge of antenna constents
was measured in those cases where the antenna hed & variable capacity
in it. By use of a calibrated variable condenser, the capacity was
shifted 25% above normel and 25% below normal. Frequency was noted
at sach oxtrems.,

27. The voltage rcgulator on the MEA-1A had sufficient range to
shift the filament voltage from 9.5 to 10.5 volis and the frequency
was recorded at each voltage to determine shift due to 107 voltage
cm:ge.

28. The antonnt was opem circuited and short circuited a2t each
frequency where drift runs had been made and the plate current re-
corded. No a2ttempt was made o moasure froquency under this condi=-
tion.

29. Keyed runs a2t 40 words per minute were mmde. A Creed auto~
matic keyer was used to send dots corresponding to 40 words per minute,
The Model LK recorder could not be used for this run but readings
were taken 2t regular intservals by depressing the key momenmtarily. In
all other respects the procedure was the samc as above.

30. For reocording reset the Modsl GN would be adjusted to & fre-
quency which gave & beat with the Model LK. The settings would be
carefully noted and then 211 controls shifted at random. When the
conmtrols were returned to their original settings the frequency would
bs recorded. An average of several trizls was taken.

3l., Agein = frequency was selected which gave a boat notc with
the Model LK indicator. Since there were no stops on the master oscil=
lator comtrol, the mester dial was turnsd clockwise 360° where setting
and frequency were recorded. The master dial was then turned anti=-
clockwise 360° to the same setiing and the frequency again recorded.
The difference between the two roadings is ths backlash in terms of
frequency.

32, A 500 milliompere d-c meter was comnected in the midtap of
the rectifier tronsformer to record rectifier outpute 4 de.c. voli-
meter rocorded the voltage. D-C voltage multiplied by d=-c current
gave the rectifisr output. This was recorded at full power key locked.
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The input io the set was read under the same conditions from a watt-
meter. Then the plate transformer primary was opened and the input
to the set again recarded. The difference between these two inputs
is the power fed to the rectifier. Ths conversion factor is calcue-
lated from the squation:

output of rectifisr
input to rectifier

= gonversion factor

33. Measurements of ripple voltage in the power supply were de-
termined by means of & "string"™ oscillograph in connection with suit-
able auxiliary apparatus. A picture of the ripple voltage is taken,
and 2 timing wave such as 60 cycles is photographed simultoncously by
means of on addition2l element. By comparisons of the two traces the
frequency or frequencies of the ripple in the power supply is deter-
mined. Tho oscillograph is calibrated by means of a sowrce of 2.Ce
and a volimter, the dsflection of the oscillograph being observed
and voltege producing such deflection, thereby expressing its sensie-
tivity in volts per centimeter. The peak valuc of ripple voltage is
readily computed by their distance from the axis by means of the
oscillograph sensitivity. Percentage of ripple is expressed as the
ratio of half the sum of the peek values to the d.c. output voltege.

34, Ueasurements of modulation psrcentege were mede by using e
cathode ray oscillograph. An audio oscillator was used to supply the
modulating voltage to the microphone transformer and also to ons set
of plates of the cathode ray tube through a suitable mixing pansl for
control and impedance matching of the circuits. A portion of the
radio frequency voltage in the antenne circuit is applied to the re=
maining pzir of plates of the cathode ray tube. With no modulation
a rectengular pettern is produced on the screen of the cathode ray
tube tho dimensions of which are proportionel to the peak voltages
applied to the plate. With modulntion the patterm changes to one
having c mximum and minimum dimension which is proportional to the
maximum and minimum radio frequency volizge. Thus the porcemtage
modulntion mey be detormined from the formuls

mox - min 100 = 4 modulation
mx+minx # -

35. Audio fidelilty rmcasuremsnts wers taken by measuring the
power output of the modulzator whils maintaining the imput constant
at various frequencicse.

36. Harmonic distortion was mecsured by msans of & linear
rectifier cnd wave analyzer., A porition of the modulated output of
the transmitter was rectified and applied to the input of the wave
analyzer. The percentage harmonic comtent was takon as the square
root of the sum of the squares of the individual harmonic percentages.
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DATA RECORDED DURING TEST

37. Deta 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 date sare discussed in RESULTS.

38, Tables including tho actual and allowable weights and measure-
monts were made.

39, Data were recorded on the following:

(=) Overlap

(b) Sensitivity of receiver

(¢) Loop sensitivity

(d) Selectivity

(e) Audio frequency response

(£) Audio distortion

(g) Immge ratio

(r) Kilocycles spread per dinl division

(i) Autommtic volume control action

(3) Frequency drift (constant temporature)
(k) Frequency change due to voltage variation
(1) Frequency drift (variable tempercture)
(m) Reset measurecments

(n) Frequency shift on band switch contacts
(o) Power output and input

(p) Modulation characteristics

(q) Power supply charactoristics

DISCUSSION OF PROBABIE ERRRS

40, Following is 2 list of apparatus used with the margin of
error according to the mnufacturer's gunranteec.

(a) Gensral Radio standard signal generator

Wodel LC-A Serial No. 2 + 107
{(b) General Redio power output meter

Type 583=A Serisl No. 72 + 5%
(c) Genersl Radio best frequency oscillotor

Type 713-A Serizl No. 209 + 2.5%
(d) Genmoral Radio hetorodyme oscillator

Model LD-2 Serial No.l + 0,005%
{s) QGenersl Radio imterpolation oscillator

Typs 617-A Serial No. 30 + 0,001%
(f) Wevc Ammlyzor Type 636=-A Serial No. 102 * 0.5%
(g) Hodel 1K=l froguency drift indieator Serizl No.2 + 20 cycles
(h) A.C. wetimoter Model 310 Serizl No. §922 + 0.25%
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(1) A.C. voltmeter Model 341 Serial No. 5017 + 0.25%

(J) AdC. voltmeter Model 341 Serial No. 8661 + 0.25%
(k) A.C. ammeter Model 370 Serial No. 4576 + 0425%
(1) D.C. ammeter Model 45 Serial No. 33045 + 0.5%
(m) D.C. voltmeter Model 45 Serial No. 40640 + 0.5%

(n) Ossiso oscillograph Serial No. 913659
(0) Cethode ray oscillograph Serial No. 132

(p) Temperature comtrol cabimnet

(q) Audic mixing equipment

RESULTS COF TEST

4l. The tests of the subject equipment were made with two pre-
liminary models as submitted by the conmtractor.

42. The results of these tests wherein the equipment does not
meet the requiremsnts of the specifications, references(d) and (e),
will be discussed in the order of the paragraphs in which they appear.
In those paragraphs not discussed, the equipment will be regarded as
in full compliance with tho specifications. Tho numbers of the fole
lowing sub-paragraphs are in agreement with the numbers of the porae-
graphs of the specifications,

RECEIVERS

I. INTRODUCTION

1-1 to 1-8 inclusive is introductory and is covered in more deteil
in the following scctions.

II. GEMNERAL

2-3. The equipment is of rugged comstruction amd of the best material
suitable for sach specific employment.

2=4, The workmanship is of a 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 bsen treated to prevent corrosione

2-7. The equipment operates satisfactorily in temperatures from -22.5
t0 +50° C which is the meximum range of the squipment used to
make this test.

2-8. A 2 kilowatt pure cw output was not awvailable at this Laboratory
to conduct this test; however, the equipment is designed to with-
stand or has a suitable protective device incorporated to prevent
demege due to overload. =8
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2«9, Provision has been made for ventilation and cooling.

2=10. Actual service uss over & lond periocd of time is necessary to
determine the reguirements of this paragraph.

2-11, Apparatus is not available at this Laboratory to conduct the
tests required in this paragreph. However, during flight tests
the equipment was subjected to numerous teke=-of fs and landings
and positions of various degrees from vertical and performed
satisfactorily at all times.

2-13, All parts ars interchangeable physically and electrically.

2-14. No nameplistes were furnished with the equipment.

2-15. The equipment does not in 2ll cases meet the requirements of
tho specifications as regards size and woight. A discussion

of these discrepanciss appears later in theso resulise

2=16, All mechine screws and nuts are secured by lock washers and
all soldering has been given a coating of red lacquer.

2-17, Provision has been made to prevent personmel from coming in
contact with high voltages.

2-26 - 2-28. The items reforred to in these paragraphs require tost-
ing before being approved for use in the construction of the
squipment

2-38, Elecirolytic condensers are not used.

2-40, Sight vacuum tubes are used in each receiver.

2-41, Three types of tubes are used in each receiver.

2-45 = 2=-48, These peragreph ars "Type Test" requirements. Parts and
equipment are not available to conduct these tests.

2-50. Equipmont is not available at this Laboratory to conduct the
humidity tests required by the specifications.

III. MECHANTCAL REQUIREMENTS

3-2, The equipment submitted for test included all the items required
in this paragraph except (6), (7), and (8).

3-3(1). The weight of the equipment specified in this paragraph ex-
ceeds the requirements by 7.3 poundse.

(2) The weight of the equipmenmt specified in this paragraph ex=
ceeds the requirements by 0.3 pound.

3-4(1). Ths height of the dymamotor-filter unit oxceeds the require-
ments by 3/4 inch. (This dimonsion includes the mounting base.)
The dyrnemotors used for the tests moet the requirements of the

AR DE BT e
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specifications for mechanical and electrical construction and
performed satisfactorily throughout the tests. At the conclu-
sion of the tests the dynamotors were inspected and there was
found to be considerable woar on the brushes and commutators,
particularly on the high voltage end whore & groove had been
worn in the segments to a depth of approximmtely 1/64 inch. An
accurate record of the operating timo of the dynomotor was not
kept . For the duration of these tests the total tims of opera-
tion was approximately 75 hours. The comtractor's reprosenta=-
tive stated that the dyremotors submittod were those used in
the development of the equipment and no information is availe
able as to the total time of operation. It is suspected that
tho brush material is too hard for satisfactory use with these
dynemotors. Tho lubrication of the dynamotors seems to be
satisfactory.

35(2). The r-f tuner unit is oversize 1-1/8 inches in depth and 1
inch in height »

(3). The IF. - A.F. unit is oversize 1 inch in height.
3=6(2){(3). The discussion of these units is the same as 3~5 above.

3-10(5)+ The backlash and torque lash which do not meet the reqire-
ments of the specifications are discussed in more detail later
in these results under the heading on “Reset.”

{(6). The local and remote controls are capable of being quickly
and accurately set and "lined up” without the use of tools.

(8). All controls can be operated when wearing heavy gloves.

(9)« Tuning is accomplished by 2 single control. The backlash
which does not meet the requirements of the specifications,
as stated cbove, is discussed in the following persgraph under
"Rosot."

(10). The reset measuremsnts do not moet the requirements of the
spocifications in a1l cases. When the reset is made from the
same dircction 2s ths original setting, the rosult is well
within the specification requirements on both loczl and remote
control. When the reset is made from the opposite direction
from the origimal setting the results are not within the speci-
fication requirements but ropsated trials show that tho roset
always returns to the sams frequency within the specification
limits. The results of this test are shosm in Tables 35, 36,
37, and 38 appended to this report.

3-15, Suitable space is provided for the replzcement of vacuum tubes.
The contractor hes provided split shielding cans for the tubes
which ere difficult to replace duec to limited space, Streight
side shield cans made in & single unit are desirableo. Actual
and allowable sizes and weights of the equipment are showm on
Tellc 40.

'_ . =10
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IV, DEFINITIONS

This section describes methods eand values to be used in conducting
these tests and does not requirs comment.

V. OPSRATING CHARACTERISTICS

The equipment satisfactorily meets all the requiremonts of this section.

Vi. ELECTRICAL REQUIREMENTS

6=1. The equipment mosts the requirements of this paragraph except
for overlap. The results of the overlap measurcmonts are
shown on Table 1.

6-9(1) and (2). The sensitivity of the receivers does not at all
frequencies meet the requirements of the paragraph. The resulis
of this test are shown on Tables 2, 3, 4, and 5.

6~11. The selectivity of the receivers does not moet the roquiremonts
of this paragraph. The results of this test are shown on
Tables 7 to 10 inclusive and Plates 1 to 14 inclusive.

6-12., The zudio frequency response does not meet the requirements
of this paragraph at 21l froquencies. The results of this
teost ere shown on Tables 11, 12, 13, 2nd 14, and Plates 15
to 26 inclusive.

6-13+ The sudio distortion does not meet the requirements of this
paragraph at 300 milliwaetts output. Thes resulis of this test
arec shown on Table 15,

6-14. The image ratioc meets the requirements of this paragraph. The
results of this test are shown on Tabls 16,

6=15, The maximum undistorted output does not meet the requirements
of this paragraph. As observed on an oscillograph, the ocutput
is undistorted up to 125 milliwatts, slightly distorted up to
approxirmetely 250 milliwatts, and considerably distorted above
the latter output.

6=17. The kilecycles covered per division of the indicating dial
meet the requirements of this paragraph. The resulis of this
test are shown on Tables 17, 18, 19, and 20.

6=29, The range of control of the automatic sensitivity control
meets the requiremsnts of this paragraph. The resulis of
this test are shown on Tables 21 to 24 inclusive and Plates
27 to 34 inclusive.

6=32. The frequency drift at constant ambient temporature and the
frequency change due to variation of the power source from
12 to 16 volts mest the requirements of this paragraph. The
results of this test are shown on Tablses 25, 26, and Plates
35 to 38 inclusive.
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6-33+ The frequency drift at variable tempsrature meets the require-~

NOTE :

2=3.

24,

2=5 o

2"7.

ments of this paragraph. The results of this test are shown
on Tebles 27 to 34 inclusive and Flates 39 to 45 inclusive,

It was observed that movement of the contact on the band
switches caused & cklangs of frequency. The groatest change
occurs at the extreme edges of tho contacis. The chango
within these points is very small. Msasurements show that
the reset to the position merks engraved on the dial have
& meximum difference of 320 cycles. The froguency remains
constant on any position of the contact after once being
set, The results of this test are showm on Teble 39.

TRANSMITTERS
(Specifications RE 134 5044)

The transmitters are well consiructed and high quality moterial
has been used throughout.

Workmenship in general is excellont.

Suiteble resistance to corrosion has been incorporated in the
finighes applied to all parts.

The dimensions and woights of the equipment 2re givem in
Table 41. The weight is groater than that allowed by this
spocification. However, tho equipment does not use plug-in
tuning units and the overall weight is probably less than that
which would resuli if such plug=in coils were used and were
21l carried in an a&irplone.

2-3., No damage occurred to ths equipment when operated over the
specified temperature range. The effect of temperature on
frequency will be discussed later.

2-11. Ths cehbinet and all control shafis are at ground potentinl.

2=12, Ventilation is adequate,

2=13. No feilure occurrsed when the equipmont was operatoed continuous=
lye

2-14, No equipmonmt was availabls for acceleration tests. The equip=-
ment porformed satisfactorily in an airplane from the stond-
point of shock and freedom from mechemicel failurcse

2-16, Parts have been suitably identified by typs numbers amd circuit
symbols placed on or near the component items.

2-17, Nemeplates ars satisfactory as shown on the latest manufacturing
drawings.

2-18. No damge occurred from high humidity or itemperature. Per-
formence is discussed later in this reporte.

N T A
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2-19. The equipment is designed and constructed to withstand vibra=-
tion and shock encountered in aircraft.

2-21, Interlocks are provided which protect the operator from high
voltage when changing tubes, stc.

2-23. The shock mounts are live rubber and desigmed so that the unit
may readily be removed from an airplanc.

2-25, The wire used for wiring is not strictly non=-inflammeble but
will not support combustion.

2-41, The cables supplied were of the shislded type with an outer
covering of rubber. This type is preferabls to the metallic
covered cables.

2-43. The construction and assembly of the equipments is such that
replacement of parts is difficult. The size limitations ars
quite severe and thus prevents placement of parts for easy
accossibility.

2-49,. Flashovers occurred during flight at high altitude. These
deficiencies were corrected by the contractor.

2-52, Protection from moisture and spray is adequats.

2-53, The equipment is designed to operate from the specified
power supplies.

2«58, The amtennma coupling circuit is such that grounding, opening,
or shoriing the antenrng unloads the amplifier and causes no
damege to the squipment.

3=1(1). The tramsmitter units contain all tubes and radio freguency
circuits except the antenne looding coil for the lower end of
tho low frequency tranamitter. Plug=in coils are not used but
the range is divided into bands by switches in each unit.

3-1(2). The rectifier unit contains the necessery transfarmers and
rectifior system for supplying power to either transmittier.

3-1(3). The equipment is arrarged with the power supply umit as the
cenmtral unit and one transmitter unit is mounted on either side
of the power unit. Each transmitter is in itself a complete
radio frequency unit.

3«1(5). Operation 2t any specificd frequency mey be obitained by the
proper setting of comtrols on the front pamel. Ovorlap
betweon bands is shown in Table 42.

3-1(6)+ Powsr outputs are shown in Table 43. Oporation at high
altitudes was not setisfactory dus to flashover in the original
model. Modifications wers mnde by the contractor to correct
this condition.
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3-24{(1), Reset accuracy on the bench is as shown in Teble 44.
Flight resets are shown in Table 45. Reset accuracy when
approaching from the sams direction is excellent. This
noglects backlashe The rosets in flight were first from
the same dircction and thon from the opposite diroction.

(2)(a)e Froquency driftswith key locked and keyed at 40 words
per minute at constant ambient temperature are shown in
Table 46.

(2)(b). Tempsrature-frequency drift measurements are shown in
Table 47. The squipment does not fully meet tho requirements
of these spocifications. The manufacturer in his descriptive
specification agreed to reduce the drift to the specified
values for any 25° C change in temperature and has accomplished
this. Drift measurements taken with the equipment in flight
and shown in Tables 53 to 5% inclusivee.

(2)(c). The eqipment meets the specifications as regards fre-
guency change with change of antemna constants as shown in
Table 48,

(2)(d). Frequency chenges due to change of line voltage arc
quite small as shown by Table 4S.

3-26. Ths antenna coupling system is quite flexible and will permit
operation into the specified antenna systems.

3-32, Several failures of rectifier tubes occurred in the original
models. These tubes were changed to Nevy type 38266A tubes
with satisfactory performance. The regulation is as shown
in Teble 50. Efficiency is also shown in this table. The
regulation figures shown are for minimum load to full load
which is applicable in this case since with the key up the
recti fier output is zaro.

3-33. As shown in Tablo 50, the ripple in the output of the rectifier
is somewhat higher than specified in the phoms position. How=
ever, satisfactory voice communication free from ripple modu-
lation was obtained at all timss,

334, The compensating means provided for maintaining constant fila=-
ment voltage between key up and key down positions is satis-
factory.

3-39. The radio test position operates satisfactorily. Freguency
veriations from the radio test position to full power output
ere shown in Table 51.

3«41, A trimmer is provided in the oscilletor circuit vwhich permits

adjustment of the oscillator to calibration after changing
tubssg.
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3-43, The characteristics of the audic frequency and modulator cir-
cuits are shown in Tabls 52. The equipmont meets the speci-
fications for audio performence in 211 respoctise

CONCLUSIONS

43. The tests of the Model RAM receiving cquipment were con=
ducted on two prelimimary models. As a result of these tests the
following conclusions were reached.

(2) The meterial used is of & high gquality. The workmenship
in general is excellent and the equipment with slight modi-
fication should give long and depondable service.

{v) Some units of the equipment are slightly oversize or over-
weight according to the requirements of reference (d).

(¢) The equipment does mot meet the requirements of reference
(d) on the following:

Overlap of frequency bands
Sensitivity

Selectivity

Audio frequency response
Audio distortion

Reset

Undistorted output

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

Loop. sensitivity

Image ratio

Kilocycles spread per dial division
Automatic volume control

Frequency drift at comstant temperature
Frequency change due to voltage variation
Froquency drift at veriable tempcrature

(e) The points wherein the equipment does not meot the require-
monts of the specifications are, except for rest, of & minor
nature and will not detrect seriously from the suitability
ond serviceability for Neval aircraft use. The failure of
the reset measurements to meet the roquirements is dus to
faulty conmstruction of the coupling comtrol. This can readily
be corrected to such & degree as tc greatly improve the reset-
tability.
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1

Model RAM Receiving Equipment

OVERLAP
L.F. and H.F, Receivers #1 L.F. and HF. Receivers
L.F. Receiver Kes. £ L.F. Receiver Kcs.
Band 1 2nd 2 7 2213 Band 1 and 2 5 1,51
3and 4 22 242 3and & 20 221
L.F.Band 4 L.F.Band 4
Band 1 end 2 20 91 Band 1 and 2 40 1.84
2 and 3 55 1.7 2 and 3 40 1.25
3and 4 30 63 3 and 4 ¥5 1.6
4 and 5 150 242 4and 5 165 2.4
5 and 6 100 1.15 5 and 6 125 1,27
Required overlap is at least 2%.
Tabls 2
Model RAM Receiving Equipment
SENSITIVITY
L.F. Receiver #1
MCH cw
Receiver Froquency Input Noise Input Neise
Dial Band Ke MCV MW MCV MW
0 1 190 10 o4 243 «3
50 1 248 7 5 1.0 o4
100 1 334 5 o& 1.4 o4
0 2 327 7 o5 1.8 o3
50 2 420 5 =4 o7 &
100 2 575 3.8 ol «6 o4
0 3 550 640 5 1.4 ol
50 3 707 5.0 oA «8 o4
100 3 230 4.2 ok «55 -
0 4 908 4.7 ok 1.0 o3
S0 4 1170 4435 o4 o7 o3
100 £ 1545 4.5 «3 1.0 ol

Specification Requiremsnts -

Input
5 MCV
245

Mew
cw

Frequency Range
200 - 1500 kc.
200 - 1500

PRI |



Receiver

—Dial =~ Eend

0 1

50
100

0 2
50
100

0
50
100
0 4

50
100

0 5
50
100

0 6
50
100

Specification Requirements -

Input

MC® 5 MCV
10
CW 2.5
5.0

1453
1794
2218

2198
2690
3280

3225
3935
4810

4780
5775
6960

6810
8350
9925

9825
11815
14025

Teble

SENSITIVITY

RiM Receiving Equipment

H.F. Receiver #1

HCH

Frequency Input
Kes.

MCV

i

?\)Ea_)#‘-
L]
& O o000 MW o0 O

L4 L] \.’Jf\b' L]

.

U W An OO0

Frequency Range

6000 - 13,575

1500 - 6000
6000 - 13,575

Noise
L -

o7
ob
ol

b
o4
o

*5
-3
«3

.2
3
o

o2
o2
.l

«1
0

«3

Input

MCV

2.8
3
.0

35

podje e e

5

i g

.0
8
o2
.2
.95
1.4
1.4
o7

.85

Noise

o4
o
o4
ob
oh
A
o4
3
o4
o4
2
ol

.l

-3



Teble

RiM Receiving Equipment

SENSITIVITY
L.F. Receiver #2
MCW - CH__
Receiver Frequency Input Noise dnput Noise
Dial Band Kes. _MCV MW MCV MW
0 1 193 9.0 «3 2.0 ok
50 247 7.0 3 1.5 3
100 ‘ 335 5.0 «3 1.1 3
0 2 330 7.0 od 2.0 ol
50 420 6.0 «3 1.3 <3
100 555 4.0 -3 1.1 3
0 3 548 6.0 ok 1.6 od
50 702 Le5 o4 1.15 ok
100 923 Lo 3 i 5 & «3
0 4 903 49 A 1.0 o
50 1166 3‘4 -4 065 04
100 1540 3.0 A .6 od
Specificetion Requirements -
Input Frequency Range
MCH 5 MCV 200 - 1500 Kes.

CW 2.5 200 - 1500



Ieble 5
REM Receiving Equipment

SENSITIVITY
H.F. BReceiver #2
MCW _Cu
Receiver Frequency Input Noise Input Noise
Dial Band Kes. HCV um MCV MW
0 1 1460 5.0 o5 2.2 o3
50 1806 5.0 oh 1.5 o3
100 2215 4.l ol 1.0 A
(6] 2 2175 6.0 oA 1.4 o
50 2675 5.0 o4 E 2 ol
100 3250 4.0 o3 1.0 o3
0 iy 3210 4.0 o4 1.0 ok
50 3935 3.5 <3 <9 o3
100 LT75 3.1 od .85 ol
0 4 4700 6.0 =) 1.6 ol
50 5750 4.5 «5 1.85 o
100 B 6975 5.5 s & 1.1 %
0 5 6810 8.0 E: | 1.5 o |
50 8370 5.0 ol o7 o1
100 9950 5.0 0 1.0 0
0 6 9825 10.0 o 1.6 0
50 11875 3.0 0 2+4 (6]
100 14050 11.0 0 Lol 0
Specification Requirements -
Input Frequency Range
HCH 5 MCV 1500 - 6,000 Kes.
10 6000 - 13,575
CW 2.5 1500 - 6,000

5.0 6000 - 13,575



able 6
RAM Receiving Equipment

LOOP-SENSITIVITY

Receiver #1 Receiver #2
HCW CH HCH Ci
Receiver Freq. Input Noise 1Imput Noise Input Noise Input Noise
Dial Bend _Kes. MCV M HCVY M MCV MW HCV vy
0 1 190 1.9 A «3 =3 1.9 o o4 A
50 248 2.2 o4 «3 ol 2.2 3 «5 3
100 331 2.7 <3 75 <4 2.2 ody -7 .3
(8] 2 327 2.3 +3 «3 4 2.7 «3 55 w3
50 420 2.2 o4 o4 A 2.0 ol +5 o4
100 557 2oty oy A ol 22 ol s A
0 3 550 4435 -3 65 ek 3.05 .4 1.0 ok
50 '70’7 3'65 04 07 04 3!1 04 1-0 -L
100 930 3.6 od -8 A 4e5 o2 1.6 ot
0 A G508 5.0 ody 3.3 4 4.0 ol 2.0 .3
50 1170 5.0 ok 1.0 3 4.0 o 1.0 o4
100 1545 5.0 o4 1.3 . § 4.1 ol 7 ok

Specification Requirements - At least 3/4 of the sensitivity in entennsa
position.



Frequency

Kes.

191
249
337
422
560
710
930
1175
1550

Iable 7
RAM Receiving Equipment

SELECTIVITY
L.F. Receiver #l

Band Width Bend Width
et 10 Times at 100 Times
8.2 KQS. 10'3 Kcs.
8.5 11.1
9.1 E i PR
9.2 12.3
10.0 13.0
10.35 13.7
10.9 LT
9.9 13.5
I%.% 15.3

Specification Requirements - not less than

200 - 600

600 - 1500

8 12
10 15

Band Width
et 1000 Times

13.5 Kes.
13.5
1406
15.2
17.4
7.2
18.9
7.1
18.9



Table 8
RAM Receiving Equipment

SELECTIVITY
H.F. Receiver #L

Frequency Band Width Band Width Bend Width
Kes. et 10 Times at 100 Times at 1000 Times
1450 11.7 Kes. 18.0 Kes. 25.2 Kes.
1790 127 16.9 2L.6
2215 12.4 18.6 244,
2675 1.5 16.1 20.7
3275 10.6 16.4 23.4
3935 11.7 16.4 2.1
4800 3.2 16.9 20.2
5775 12.1 14.3 22.0
6950 10.6 15.% 2.1
8225 13.4 18.3 26.8
9800 10.0 16.7 26.8

11675 9.7 16.2 = 2.7
13875 8.8 17.7 23.5

Specificetion Requirements - not less thean

1500 - 3000 12 18
3000 - 13575 15 22.5

8R



Teble
RA¥ Receiving Equipment

SELECTIVITY
L.F. Receiver #2

Frequency Band Width Band Width
Kes. gt 10 Times &t 100 Times
191 7!2 Kcs- 10-1 Kcs-
248 7.5 10.2
235 8.3 11.4
425 8.2 10.9
560 8.7 3.7
705 9.4 1z2.6
925 10.2 13.9

1170 8.6 125
1540 9.0 12.6

Specification Requirements - not less than

200 - 600 8 iz
600 - 1500 i0 15

Band Width
gt 1000 Tines

12.5 Kes.
12.7
14.2
14.0
15.1
16.4
21.8
15.%7
16.2

16
20



sble 10
RAM Receiving Equipment

SELECTIVITY
H.F. Receiver #2

Frequency Bend Width Bend Width Band Width
Kes, at 10 Times at 100 Times et 1000 es
1460 12.6 Kes. 16.2 Kes. 23+4 Kes.
1805 12.9 18.0 25.7
2215 11.6 18.2 26.5
2675 11.5 16.1 20.7
3260 11.8 16.5 23.5
3940 11.8 18.8 25.8
L4175 13.4 18.0 224
5750 13.2 17.6 26.4
6975 11.7 16.4 234
8350 10.0 16.7 26.8
9950 10.0 16.7 26.8

11880 12.8 19.2 272

14050 14.5 19.3 28.7

Specification Requirements - not less than

1500 - 3000 12 18 2%
3000 - 13575 15 25.5 30



Table 11

Model RAM Receiving Equipment

AUDIO FREQUENCY RESPONSE

(Fidelity)
L.F. Receiver #1
249 kc 560 kc
Frequency  Output Output
Cycles My DB 2. DB
100 €.0 2,22 645 1.87
200 9.5 «21 9.5 21l
300 10.0 0 10.0 c
400 10.0 o 10,0 0
500 9.5 «21 10.0 e}
600 845 «68 9.0 «45
700 T«0 1.55 840 #9396
800 605 1.87 ‘?-0 1.55
9S00 545 2.6 65 1.87
1000 5.0 3.0 6.0 2.22
1200 4.0 3.9 55 2,6
1400 3e5 4.5 5.0 3.0
1600 3.0 5.2 4,5 3.46
1800 245 6.0 4.0 349
2000 2.0 6.9 4,0 3.9
2500 1.5 8.2 3.5 4.5
3000 1.0 10.0 3.5 445
4000 0 Inf, 0 Inf.
5000 0 Inf. o] Inf.
Specification Requirements -
Frequency 100 = 1000 1000 - 3000
Range cyclas cycles
200 - 600 kc 4 DB 6 DB
600 = 1500 3 4
'inclassifieg

1175 ke
Out put
MW DB
6.0 2422
9.0 45
10.0 0
10.0 ]
9.5 21
2.0 »45
8.0 «96
Ta5 1.23
7.0 1,55
6.0 2.22
5.0 3.0
5.0 3.0
4.5 3.46
4.0 3.9
4.0 349
4.0 3.9
3.0 5¢2
0 Inf,
0 Infe.
DB down at
5000 cycles

At least 60 DB
At least 60 DB



1200
1400
1600
1800

Teble 12
Model RAM Receiving Equipment

AUDIO FREQUENCY RESPONSE
(Fidelity)
H.F. Receiver #1

2675 ko 5775 ke 11,675 ke
Output Output Output
MW DB MW DB MW DB
5.0 3.0 5.0 3.0 4,0 3.8
9.0 45 9.0 «45 9.0 . 45
10.0 0 9.5 21 10.0 0
10.0 0 10.0 0 10,0 0
9.5 21 9.5 o21 9.0 45
8.5 «68 9.0 «45 8,0 #96
840 36 8.0 .96 7.0 1,55
7.0 1,55 745 1.23 640 2422
645 187 7.0 1.55 545 2.6
640 2.22 6.5 1.87 5.0 360
5.0 3.0 640 2.22 4,0 3,9
4.5 3.46 55 2.6 3.5 4,5
4.5 3,46 5.5 2.6 3.5 45
4.5 3.46 5.5 2.6 35 4.5
4.5 346 6,0 2.22 35 4.5
75 1.23 10.0 o} 4,0 3,9
540 3.0 7«5 1.23 3.0 542
0 Inf. O Inf, 0 Inf,
0 Inf. © Inf. 0 Inf.

Specification Requirements -

Frequency 100 - 1000 1000 = 3000 DB down at
Cyelos Cycles Eycles 5000 cycles
1500 = 13,575 2 DB 2DB At least 60 DB

kcs

f1or

ficassh



Table 13
Model RAM Receiving Equipment
AUDIO FREQUENCY RESPONSE

(Fidelity)
L.F. Receiver #

248 ke 560 k¢ 1170 ke
Freguency Output Out put Output
Cycles uW DB MW DB MW DB
100 6.0 2.22 645 1.87 640 222
200 85 21 9.5 21 940 45
300 10.0 0 10,0 (o] 10.0 0
400 10,0 0 10.0 G 10.0 (o
500 S5 21 9.5 21 9.5 «21
600 85 «68 9.0 +45 9.0 *45
700 75 1.23 845 +68 840 «96
800 65 1,87 Te5 1.23 TS 123
900 5.5 2.6 5.5 108? 7.0 1055
1000 5.0 3.0 5.5 246 645 1,87
1200 4.0 349 5.0 3.0 565 246
1400 3.0 5.2 4.5 3.46 5.0 3,0
1600 245 6.0 4.5 3446 4.0 3.9
1800 240 649 4.0 3.9 44,0 3.9
2000 2.0 6.9 4.0 3.9 4.0 3.9
2500 1.5 8.2 4.0 349 4,0 3.9
3000 0 Inf. 245 6.0 2.0 649
4000 0 Inf,. 0 Inf. . 0 Inf,
5000 0 Inf. 0 Inf. o Inf,
Specification Requirements -

Freguency 100 = 1000 1000 = 3000 DB down at
Range Cycles Cycles 5000 Cycles
200 = 600 ke, 4 DB 6 DB At least 60 DB
600 = 1500 3 4 At lsast 60 IB




Frequency
Cycles

100
200
300
200
500
600
700
800
900
1000
1200
1400
1600
1800
2000
2500
3000
4000
5000

Table 14

Model RAM Receiving Equipment

AUDIO FREQUENCY RESPONSE

(Fidelity)
H.F. Receiver #2

2675 kc
Output
MW DB
5.0 3.0
9.0 45
10.0 0
1040 0
10.0 )
2.0 45
8.0 +96
Ted 1,23
740 1.55
65 1.87
55 2.6
540 3.0
5.0 3.0
5.0 3.0
5.0 3.0
7,0 1.55
5e5 2.6
0 Inf.
0 Inf.

Specification Requirements -

Frequency
Bange

ke

100

- 1000

Cycliss
1500 = 13,575

2 DB

5750 k¢
Out put
MW DB
5 l.o 3.0
945 21
100 0
1040 0
10.0 0
9.0 +45
8.0 296
Te5 1.23
760 31.55
645 1.87
640 2.22
5.5 246
5.0 3.0
5.0 3.0
640 2.22
9.5 21
10.0 o}
1.0 1040
&) Inf.
1000 - 3000
Cycles
2 DB

11,880 kc

Output
MF DB
565 246
95 2L
10.0 0
10.0 (&}
9.5 21
8,5 «68
7.0 1,55
640 222
4.5 3446
4.0 349
35 4.5
3.0 5.2
3.0 562
3.0 52
35 4.5
3.5 45
0 Inf,
0 Infe
DB down at
5000 cycles
At least 60 DB



Model RAM Receiving Equipment

Table 15

AUDIO DISTORTION

OQutput 1 MW Output 300 M@
Harmonics Harmonics
Froquency 2 3 4 2 3 < 5> b6 7 8
ke RMBK Z Rus?
L.F. #1 Receiver
249 97 860 0 134 2.2 4.8 2.0 66 1 13 0 5.6
1175 6l 61 0 +86 2.2 448 20 65 <1 A3 O 5.6
L.F. # Receiver :
248 15 S52 0 1,58 248 4.3 1.7 6 27 0 0 54
1170 1ol 61 0 1.29 340 443 1.7 o6 17 o26 o417 S5
H.F. #1 Receiver .
2675 ST 64 0 85 248 441516 oS5 0 O 0 5.2
82235 o727 71 0 1365 30 415 1.6 5 Se3
H.F. #2 Receiver
2675 «38 476 O e84 3.9 446 2.1 75 25 ¢33 23 644
8350 3 63 £8 4.6 6 19 J5 23 © o 6.1

Specification Requirements - not to oxceed 5%.

Jnciassitieo



Teble 16

RAE Receiving Equipment

IKAGE RATIO
L:aneceiver ﬂ HoFoReceiver ﬂ Loé-Receiver f?_ H.F-Rsceim £2
Frequency Frequency Frequency Frequency
Kes. " DB. Kes. DB. Kes. DB. Kes. DB.
248 113 1794 98 247 108 1806 100
420 102 2690 99 420 106 2675 100
707 91 3935 91 702 ag 3935 90
1170 80 STTS il 1166 82 5750 80
8350 86 8375 82
11815 7L 11875 73
Specification Requirements -
Frequency Range Imzge Radio DB
200 - 600 Kcs. 1000 60
600 - 1500 2000 66
1500 - 3000 4000 72
3000 - 6000 2000 66
6000 - 9000 4000 72
9000 - 13575 2000 66



bie 1
RaM Receiving Eguipment

KILOCYCLES SPREAD PER DIAL DIVISION
L.F. Receiver #L

Frequency Kes. per Division Lversge
Kes. o -10 10 - 90 20 - 100 Q0 - 100
327 - 555 1.3 2.3 2.5 2.28
550 - 927 2.0 %9 4.0 3.77
905 ”~ lSAS 3.8 6-7 6!5 6-4
able 18

RiM Receiving Equipment

KILOCYCLES SPREAD PER DIAL DIVISION
H.F. Receiver #1

Frequency - Kes. per Division Average
Kes. 0 -10 20 -90 20 -100 0O - 100

2495 - 3280 6.5 11.3 i1.5 10.85

3228 - 4815 8.7 16.5 18.0 15.87

4785 - €950 13.0 22.75 2”l.5 21.65

6810 - 9820 17.5 31.6 29.0 30.10
43.3 45

97125 = 13875 25.5 1.5

Specification Requirements -

Freguency Range Kes. per Division
200 - 1500 10
1500 - 3000 15
3000 - 9600 30
9000 - 13575 45



Table 19
Model RAM Receiving Equipment

KILOCYCLES SPREAD PER DIAL DIVISION
L.F. Receiver #

Frequency Kilocycles per Division Average
ke 0=-10 10-%0 90=100 0 = 100
lgl R 335 o? 1& l.g 1-44
330 - 555 1.2 203 245 225
545 = 920 265 3.8 4.5 3475
900 -1540 345 6.7 70 64
Table 20
Model RAM Receiving Equipment
KILOCYCLES SPREAD PER DIAL DIVISION
H.F. Receiver #2
Frequency Kilocycles per Division Averags
ke 0=10 10=90 90=100 ¢ - 100
1460 - 2218 5.0 7.9 T3 7«58
2175 = 3355 Ted 11.3 9.5 10.8
3210 = 4780 10.5 1645 14,5 15.7
4700 = 6965 1745 23.6 19.0 22.65
6800 = 9825 22.5 32.2 225 30.25
9720 -13875 3045 44,0 325 41,55
Specification Requirements =
Freguen & Kilocycles per Division
200 = 1500 i0
1500 - 3000 15
3000 - 8000 30
9000 =13575 45

-
;]
”

-



Teble 21
Réil Receiving Equipment

EUTOMATIC VOLUME CONTROL
L.F. Receiver #1

Cw MCW
Qutput Adjusted for Qutput fdjusted for
Frequency 10 ME 50 MW 10 HW 50 MW
Kes. Input Volts Volts Volts Volts
248 Std. 2.3 6.5 2.3 6.5
" x10 2.6 7.5 2.8 7.75
" x100 2.8 7.75 3.2 9.25
" x1000 2.85 8.0 3.6 11.0
= x10,000 2.9 8.25 VA 13.75
1170 Std. 2.3 6.5 2+3 6.5
" x10 2.8 8.5 345 9.25
i x100 2.9 8.75 3.9 13.5
" x1000 3.0 9.25 4.3 14.0
- x10,000 3.2 9.75 Le7 16.5

Specification Regquirements - The output voltage shell not increase
by & factor of more than 4 to 1 when
R.F. signsl is incressed by 10,000 to 1.



Table 22
R&M Receiving Equipment

LAUTORATIC VOLUME CONTROL
H.F. Receiver #

Cii ' HCH

Output Adjusted for Qutput A&djusted for

Frequency 10 hiw 50 MW 10 MW 50 MW
Kes. Input Volts Volts Volts Volts
2960 Std. 2.3 6.5 2.3 6.5
. x10 3.45 11.0 3.6 8.5
. x100 3.6 13.5 Lel 13.5
» x1000 3.8 13.75 4.9 15.0
» x10,000 4.0 14.00 6.5 17.5
8350 Std. 2.3 6.5 2.3 6.5
D x10 6.5 15.75 3.8 7.0
" x100 7.5 17.5 4.6 7.5
» x1000 .0 19.0 5.2 9.25
o x10,000 8.5 19.5 6.85 15.0

Specificetion Requirements — The output voltage shall not Increzse
by z factor of more than 4 to 1 when
R.F. signel is increesed by 10,000 to 1.



Table 2
R&M Receiving Equipment

AUTOMATIC VOLUME CONTROL
L.F. Receiver #2

cW_ Mo
Output Adjusted for Qutput Adjusted for
Frequency 10 MW 50 MW 10 MW 50 MR
Kes. Input Volts Volts Voits Volts
247 Std. 23 6.5 23 6.5
n x10 25 6.85 2.6 75
n x100 255 7.0 2.9 8.0
W x10G0 2.6 725 33 10.5
" x10,000 2.9 Te5 3.8 13.75
1160 Std. 2.3 6.5 2.3 6.5
" x10 2.8 8.0 4.0 13275
" x100 3.0 8.25 4+5 S
" %1000 3ok 8.5 4.8 16.5
" x10,000 3.2 8.75 5.4 18.5

Specification Requirements - The output shall not inecrezse by a factor
of more than 4 to 1 when R.F. signel is
increased by 10,000 to 1.



Table
RAM Receiving Eguipment

LUTOMATIC VOLUME CONTROL
H.F. Receiver #2

CH MCW

Output Adjusted for Qutput idjusted for

Frequency 10 MW 50 MW 10 MW 50 MW
Kes. Input Volts Volts Voits Volts
2675 Std. 2.3 6.5 2.3 6.5
“ x10 2.6 8.0 3.6 7.75
- x100 2.8 8.5 Le2 10.5
. x1000 2.9 8.75 4.7 13.75
o x10,000 3.0 9.25 5.6 16.5
8370 Std. 2.2 6.5 2.3 6.5
. x10 4e5 17.5 bel 7.0
. x100 475 19.0 5.2 7.5
X x1000 4.9 19.5 6.85 8.5
. x10,000 5.0 20.0 8.0 13.5

Specificstion Requirements - The output shall not increzse by a
fector of more than 4 to 1 when
R.F. signel is increesed by 10,000 to 1.



Teble 25
RAM Receiving Equipment

FREQUENCY DRIFT CONSTANT TEMPRREATURE
L.F. Receiver #2
H.F. Receiver #2
(fmbient Temperature +26°C.)

300 1200 2600 8400
Time Kes. Kes. Kes. Kes.
Minutes Freguency Freguency Freguency Frequency
Stert 1475 Cycles 765 Cycles 1200 Cycles 980 Cycles
1 1500 870 1700 1995
2 1515 : 968 1780 2505
3 1530 1072 1870 2790
A 1540 I155 1505 2850
5 1555 1260 1925 2900
10 1605 1370 1985 3300
15 1627 1430 2025 3515
20 1645 1465 2045 3615
25 1662 1480 2030 3770
30 1677 1485 2000 3880
35 1685 1485 1970 3900
40 1695 1480 1920 3870
45 1705 1475 1865 3665
50 1715 1455 1820 3590
55 1720 1450 1770 3400
€0 1725 1475 1710 3300

Meximum devietion first 10 minutes -
130 cycles - .04% 605 cycles - .05% 785 cycles - .03%
2320 cycles - .027%.

Heximum deviztion over next 50 minutes -
120 cycles - .04% 115 cycles - .01% 60 cycles - .002%
600 cycles - .007%.

Specification Requirements -
First 10 minutes - 250 cycles or .05%
Next 50 minutes - 250 cycles or .02%



Peble 26
Ril Receiving Equipment
FRECQUENCY CHANGE DUE TO VOLTAGE VARIATION

L.F. Receiver #2
H.F. Receiver #2

Frequency 12 Vtoli V 14 V to 16 ¥ 12 V 0 16 ¥
Kes. Cycles % Cycles % Cycles %
247 Instentaneous 150 .06 125 .05 290 A

n After 5 minutes 170 .069 150 .06 295 .12
1166 ‘Instentaneous 75 .006 50 .004 125 .01

s After 5 minutes 200 .017 100 .008 400 034
2675 Instenteneous 75 .003 25 .001 100 .0037

L After 5 minutes 50 .002 150 .0056 300 011
8370 Instantaneous 200 .0024 100 .0012 300 .0036

- After 5 minutes 600 .0072 400 0048 700 .0096

Specification Reguirements - .02% or 250 cycles (whichever is lezst
exzeting. )



Teble 27
RAK Receiving Equipment

FREQUENCY VARIATION - VARIABLE TEMPERATURE
Decrezsing Temperature
400 Kes.
L.F. Recelver #2

Time Frequency Temperature Time Frequency Temperature
¥inutes Cycles S, Minutes Cycles °c,
0 1815 +32 75 2090 -10
5 1875 24 80 2085 <11
10 1910 +19¥ 85 2080 -12
15 1935 +16% 90 2065 -13
20 1960 +113%* 95 2055 -13.5
25 1980 + 8% 100 2050 -14
30 2005 + 5% 105 2040 -15
35 2030 + 2% 110 2035 -15.5
40 2050 ¢ 115 2025 -16
45 2060 -2 120 2020 -16.5
50 2075 -4 130 1995 =17
55 2080 -5 140 1985 -18
60 2085 -6 150 1570 ~18.5
65 2090 =& 160 1985 -19.5
70 2090 -9 170 1990 -20.5

* 155 cycles.

Maximum totel devieation (52.5°C.)
275 eycles .069%

Meximum deviation over eny 20°
155 cycles .039%

Specificstion Requirements -
Not to exceed .05% over any 20°.



zble 28

RAM Receiving Equipment

FREQUENCY VARIATION - VARIABLE TEMPERATURE
Increasing Temperzture
400 Kes.
L.F. Receiver #2

Time Frequency Temperature
Minutes Cycles bt 08
0 1895 =24,
5 1870 -18%
10 1790 ~10%
35 1760 — T
20 1725 - 2%
25 1670 + 3%
30 1650 + 5
35 1640 + 9
40 1670 +13
45 1705 +16
50 1720 +18
55 1730 +21
60 1725 +23
65 1685 +25
70 1650 +27
75 1620 +29
20 1610 +30

Meximum total deviestion (54°C.)
285 cycles 071%

Meximum deviation over any 20°
200 cycles .05%

Specification Requiremente -
Not to exceed .05% over amy 20°.

¥ 200 Cycles.



Time Freguency
Minutes _ Cycles
0 2755
5 2800
10 2875
15 2950
20 3100
25 3210
30 3280
35 3335
40 3390
45 3435
50 3485
55 3480
60 3425
65 3355
70 3255
# 535 Cycles.

Table

Rill Receiving Equipment

FREQUENCY VARIATION ~ VARIABLE TEMPERATURE

Decrecsing Temperature
1200 Kes.
L.F. Receiver #2

Tbmgerature Time Freguency Temgerature
. Minutes _ Cycles s
+32 75 3215 -12
+25 80 3160 =13
+20 85 3125 -13.5
+15% 90 3105 -14
+ 9% 95 3095 -15
+ 6% 100 3075 -15.5
+ 3% 105 3055 -16.5
o 110 3035 -17
- 2% 115 3045 -17.5
— 4 120 3030 -17.5
- 6% 130 3020 -18
- 7.5 140 3015 -19.5
-9 150 3005 -20
-10 160 2980 -20.5
-11.5 170 2980 -21

Heximum totel deviation (53°C.)
730 cycles .06%

Meximun deviation over sny 20°
535 cycles JOLLE

Specification Requirements -
Not to exceed .05% over amy 20°.



Izble 30
RAH Receiving Eguipment

FREQUENCY VARIATION - VARIABLE THEHMPERATURE
Incressing Tempersture
1200 Kes.
L.F. Receiver #2

Time Frequency ngerature Time Frequency Temgeratm'e
Hinutes Cycles . Hinutes Cycles .
0 2765 -25 60 2075 + 8
5 2735 -23% 65 2055 +11
10 2705 =223 70 2075 +15
15 2650 -20% 75 2130 +18
20 2610 -18% 80 2185 +20
25 2570 -15% 85 2120 +23
30 2520 ~13% 90 2255 +25
35 2495 -12% 95 2200 +26
40 2440 -113% 100 2150 +27
45 2380 - L% 165 2100 +28
50 2225 O 110 2040 +29
55 2100 + 5 15 2040 +30
¥ 510 Cycles.

Meximum total devistion (55°C.)}
725 cycles 06%

Heximum deviation over any 20°
510 eycles 0422

Specification Requirements -
Not to exceed .05% over any 20°.



FREQUENCY VARIATION - VARIAEBLE TEMPERATURE

fable 21
ReM Receiving Equipment
Decreasing Tempersture

2600 Kes.
H.F. Receiver #2

ture Time

C.
+30 g0
+21 &8s
+14 90
+10 95
+ 6 100
e 105
0 110
-2 115
-5 120
- 6.5 130
-8 140
-9 150
- 9.5 160
-10 170

-11

Meximum total deviation (50°C.)

1160 cycles .045%

Specification Requirements -~

1600
1670
1720
1775
1830
1890
1935
1985
2010
2105
2155
2190
2235
2275
2290

Not to exceed .05% over any 20°.

Frequency Tbmper&ture
Minutes _ Cycles

_——-—QL———.—

-11.5
~12
-13
-13.5
-14
=14.25
~14.5
=14.75
=15
-16
-17.25
-17.75
-18.25
-19.25
~20.25



Teble 32
R&M Receiving Equipment

FREQUENCY VARIATION — VARIABLE TEMPERATURE
Increasing Temperature
2600 Kes.
H.F. Receiver #2

Time Frequency Temperature Time Frequency Temperzture
Minutes Cycles o9g. Minutes Cycles 0¢:
o 1030 =24 55 1345 +6
5 1085 -22 60 1420 o
10 1140 -20 65 1480 +9
15 1180 -18 70 1560 +15
20 1200 -17 75 1785 +19
25 1220 =14 80 1880 +21
30 1225 -10 85 2015 +23
35 1265 -8 g0 2150 +26
40 1310 -6 95 2195 +28
45 1320 - 4 100 2200 +30
50 1330 -2

Meximum total deviation (54°C.)
1170 Cycles <045%

Specification Reguirements -
Not to exceed .05% over any 20°.



zble

RAM Receiving Equipment

FREQUENCY VARIATION - VARIABLE TEMPERATURE
Decreasing Temperature
8400 Kes.
H.F. Receiver #2

Tinme Frequency Temperature Time Frequency Temperzture
Migutes  Cveles = __ °C. Migutes _Cycles __°C.
0 2035 +31 85 -1130 -12%

5 2175 +23 90 -1285 =12.5%
10 1790 +15 95 -1320 -13%
15 1270 +10 100 -1520 -13.5%
20 750 + 7 110 ~1590 -1/3%
25 200 L 15 -1750 -14.5%
30 o} + X 120 -1885 -15%
35 - 100 - 1% 130 -1985 -16%
40 - 150 = 3% 140 -2165 ~17%
45 - 200 - 4% 150 -2225 -18%
50 - 100 - &% 160 -2125 =19%
55 - 200 - 7% 170 -2300 -19.5%
60 - 300 - 8% : 180 -2360 -20.5%
65 - 385 -9 150 -2555 -21%
70 - 500 -10% 200 -2215 =22
75 - 715 -10, 5% 210 -2000 -22.5
80 - 945 =31.5%

#* 2455 Cycles.

Meximum total deviation (53.5°C.)
4730 cycles .056%

Meximum deviation over zny 20°
2455 cycles .029%

Specification Requirements -
Not to exceed .05% over any 20°.



fsble 34
Ril Recelving Equipment

FREQUENCY VARIATION - VARIABLE TEMPERATURE
Increasing Temperature

8400 Kes.
H.F. Receivar #2

Time Frequency Temperature Time Frequency
Hinutes Cycles °L. Kinutes Cycles
0 750 24 45 2415
5 975 =14 50 2885
10 1200 -13 29 3175
15 1400 -9 60 £100
20 1580 -7 65 4500
25 V35 -5 70 4900
30 1915 -3 75 5425
35 2130 + 2 80 5835

40 2300 * 5

* 3360 Cycles.
Maximum total deviation (54°C.)

5085 cycles 06%
Meximum deviation over any 20°
3360 cycles -04L%

Specification Requirements -
Not to exceed .05% over amy 20°.

Temperature
o

+ 8%
+13%
+16%
+15%
+R223%
+25%
+273¢
+30%



Table 35
RAM Receiving Eguipment
RESET

422 Kes.
L.F. Receiver #1

Local Control
Original Clockwise Counter-Clockwise

Freguency Reset Difference Per Reset Difference Per
Cycles Cycles Cycles Cent Cycies Cycles Cent
3000 2975 25 .006 2000 1000 24
3000 0 (6] 1950 1050 i

3000 0 0 2100 900 «21

3075 75 .018 2125 875 =,

3100 100 024 2000 1000 e 24

3050 50 012 2000 1000 24

3050 50 .012 2000 1000 o 24

3000 0 0 1900 1100 .26

Remote Control

3200 3175 25 .006 2025 1175 .28
3175 25 .006 2025 1175 .28
3100 100 «024 2000 1200 «29
3250 50 012 1950 1250 «3
3200 o 0 2000 1200 «29
3200 0 0 1950 1250 o3
3175 25 -006 2000 1200 «29
3250 50 -012 1900 1300 <31

Specification Requirements -
Within .05% on locsel control.
Within .1% on remote control.



Table 36
RAM Receiving Equipment
RESET

8225 Kes.
H.F. Receiver #

Local Control

Original Clockwise
Frequency Reset Difference Per
Cycles Cycles Cycles Cent
2650 2100 550 .006
1975 675 .008
1550 1100 .013
2100 550 .006
2350 300 004
1775 875 01
2450 250 .003
2200 450 005

NOTE: Counter-clockwise out of audibility
by approximately 1/2 division.

Remote Control
2700 2400 300 004
2400 300 .004
2100 600 .007
2400 300 004
2925 225 .003
2950 250 003
3100 200 004
2600 100 .002

NOTE: Counter-clockwise out of sudibility
by approximately 3/4 division.

Specification Regquirements -
Within .05% on locsl control.
Within .1% on remote control.



Teble 37
REM Receiving Equipment

RESET

400 Kes.
L.F. Receiver #2

Local Control
Originai Clockwise Counter-Clockwise
Frequency Reset Difference Per Reset Difference Per
Cycles Cycles Cycles Cent Cycles Cycles Cent
3160 3190 30 .007 2760 400 o

3195 35 .008 2615 545 13

3215 55 014 2595 56 «14

3250 90 .022 2560 600 +15

3055 105 .026 2560 600 15

3080 80 .02 2510 650 162

3135 25 .006 2525 635 .158

3205 45 011 2500 660 .165

Remote Control

3160 3130 30 .007 2130 1030 «257
3020 140 .035 2110 1050 .262

3030 130 .032 2145 1015 « 254,

3025 135 .033 2155 1005 »251

3005 355 039 2190 970 242

3075 85 .021 2130 1030 <258

3015 145 .036 2130 1030 .258

3035 125 .031 2170 990 247

Specification Requirements -
fiithin .05% on local control.
fiithin .1¥ on remote control.



Jeble 38
RAM Receiving Equipment
RESET

8400 Kes.
H.F. Receiver #2

Locel Comtrol
Original Clockwise Counter-Clockwise
Frequency  Reseti Difference Per Reset Difference Per
Cycles Cycles Cycles Cent Cycles Cycles Cent
2500 1500 1000 012 -4530 7030 .08,
1695 805 .009 ~4245 6745 .08
1820 680 .008 -4355 6855 .082
1150 1350 .016 -5100 7600 .09
1420 1080 .012 -4300 6800 .082
1000 1500 .017 -5200 7700 .092
1575 925 .011 -5100 7600 .09

Remote Control

1740 3410 1670 .02 NOTE: Counter-clockwise out

2060 320 - 004 of zudibility by
2700 960 .011 approximately 1/2
2420 1680 .02 division.

2075 335 .004

2780 1040 012

2690 950 011

2425 685 .008

Specification Requirements -
Within .05% on local centrol.
Rithin ol% on remote control.



igble 39
REM Receiving Equipment

FREQUENCY SHIFT ON BAND SWITCH CONTACTS
L.F. Receiver #2

Bend 2, 400 Kcs.
e SRR e isbiin —Cownter-Glockwise
Left Center Right Left Center Right
2565~ 2470 v 2815 2575 2475 2870/~
t95n b 350 3 1000 ——— 395, —
Band 4, 1200 Kcs.
2910 1990~ 3320~ 2920~ 2155~ 3385~/
Y 920 —t 13307 — L9650 —t— 12300 —

H.F. Receiver #2

2 Ke
2300~ 1000~ -600 1750~ 700 ~400 ~
L 1300~ —1—1600~ —* Y 3050~ ——1100~ }
Bend 5, 8400 Kes.
3065~ 1095~ -3300~ 3600~ 1415~/ -3550 ~/
b 190 e kS —— L2185~ 4 — 6965~ —

The greatest change in frequency occurs &t the extreme edges of the con-
tact. The change within these points is very small. The above data
show that the reset to the position marks engreved on the dial have a
maximum difference of 320 cycles. The frequency remains constant on any
position of the consact after once being set.



SIZES AND WEIGHTS

fotual sbioweble
Dynemotor - Filter Unit (with cable) 10.8 pownds 10 pounds
Depth 4-3/8 inches  4-1/2 inches
Width 7-3/8 7-1/2
Height 6-3/4 6
Hedium Frequency Receiver
R.F. Tuner Unit Depth 9-1/8 inches 8 inches
Hidth 7 ¥
Height 9 g
I.F.end A.F. Unit lbpth 7"‘3/8 8
Width 7 7
Height 9 &

The High Frequency BReceiver Units sre the same &5 the Medium Frequency
Units above.

Complete equipment for operation om
local control 57.3 pounds 50 pounds

Remote comtrel units, cables and
linksage 10.3 10



Table 41
Model GN Transmitter
Serial #1
WEIGHT BEFORE MODIFICATION

Transmititer complete

High frequency Unit 25,1 pounds
Intermediate frequency unit 26.8
Power unit 38,0

Intermediate frequency

load coil 3.1
2 side shields 249
3 mountings 1.6
cable 1.9
o 1.3
E ® 2.8
» 1.2

Total - 104.7 pounds

Control boxos

Operator's 6.55 pounds
Pilot's 1.55
Total 8,10 pounds



Table 42

Frequency Range and Overlap

Low Frequency Transmitier

Mindmum Frequemcy  Meximum Froguency % Overlap
339.65 kilocyclos 530.3 kilocyclos 2,96
495,00 785 <8 649
714.8 1120.2 9.5

1019.3 1530.0 944

High Frequency Transmitter

1406.0 2505.0 6.2
2205.0 3900.0 12,7
3507 .5 6013 .0 10.6
5600.0 8505.0 Tl

Specified overlap 2%



Table 43
Modsl GN Tramsmitter
R=F Power Output and A-C Powsr Input
Ccw

A=C Artone Antenre Antenma
Freguency Power Ant.Cap. Resistance Current Watts Requirod
350 Kc) 670 Va 500 mmf. 23.3 2.18 111 8s
600 )IF 637 350 " 2.16 109 100
1500 ) 642 - u 2.1 103 50
1500 ) 620 » 42,2 1.66 116 50
3000 )HF 659 " " 1.75 130 "
5500 ) 653 » " 1.8 137 "
9000 689 ] " 1.82 140 "
_MCW
350 kc) 634 Va 500 mmf 233 2.05 98 85
600 )IF 676 350 " 2,06 99 100
1500 ) 647 » " 2.05 98 50
1500 ) 695 " 42,2 1.66 116 "
3000 )HF 656 " " 1.67 118 -
5500 ) 659 " " 1.74 128 "
sc00 ) 688 » . 1.74 128 "
Fhone
350 ke 522 Va 500 mmf 23.3 1.3 40 is
600 541 350 » 1.35 42 "
1500 508 " o 1.3 40 "
1500 570 - 42.2 1.0 42 "
3000 528 " » 1.0 42 "
5500 522 " " 1.0 42 "
9000 564 n " 1.05 46 "
R,

gnclassified



Tebls 44
Model GN Transmitter
RESET AND BACKLASH

Increasing Decreasing
Freguency Freguency Resei Error Backlash
Set Reset _Set _Reset Cycles _% Cycles 7

350,512 350.512 350.452 350,458 6 0017 60 0,017
600.332 600,348 600.278 600,265 16 .0027 83 0.011
800,630 B800.610 800.550 800.540 20 .0025 130 0.011
1500.585 1500,565 1501.,050 1501.,075 25 L0017 510 0.034

H.F Jnit -
1500,790 1500.,810 1501.640 1501.660 20 «0013 150 0,01
3000.570 3000.50C 3003.800 3004.000 200 L0067 3500 06117
5504 ,800 5504.760 5495.075 5495.345 270 «0049 9725 0.177
8995.050 8995.200 9005.000 9005.,000 150 0017 9950 Q.11

Reset and backlash requirements 0.05%

Teble 45
B FLIGHT TEST RESETS

Set Fregquency 1st Reset 2nd Reset Reset Error Percentags

IF 354,10 k¢ 354,06 kc =40 cycles L1l

545.07 545.16 - +90 016

840,58 840.86 - +280 £28

1532,96 1533.48 - +520 034

HF 1528.33 1528,.33 1529.65 +1320 «086
3065405 3065.12 3069.26 +4210 ol4

4516,.84 4516 .26 4521.46 +4620 «102

8033460 9029.86 9039.64 +6040 «065

med T
JACaS



I=-F Unit

350 ke

1500

HeF Unit
1500 '

5500

Table 46

30 Minute Frequency Drift

loc Drift 40 w.puan. ke drift
Cycles Cycles
35 0.01 25 0.0071
105 0.0175 30 0.005
57 0.0071 45 0.0056
130 0.0087 190 0.0126
350 0.0233 180 0,012
610 0.0203 540 0,018
1650 0,03 325 00059
2750 0.,0306 1350 0,015
Required 0.05%



Table 47
Model GN Transmitter

Frequency Drift for Temperatwre Change

Cycles %
Frequency Temperature Change Change = Change Max.Allowed Drift
IF 350 ke =25.59C o +50°C 150 <043 .
600 =24.5 to +50 210 +035 0.05
800 -30 to +50 410 <051
1500 -30°C to +50°C 259 o172
1500 =30 to +10 1740 2116 0405
1500 #10 to 450 850 <057
HF 1500 -30%Cc to +50°C 2200 <147
1500 =30 to +10 330 .022 0405
1500 #10 to +50 1870 124
3000 =30°C to +50°C 3060 102
3000 =30 to +10 1700 0566 005
3000 310 to +50 1360 .0453
5500 -30°C to +50°C 6075 Ji
5500 =30 to +10 2675 .0486 0005
5500 +10 te +50 3400 »0618
9000 -20%c ¢ +50°C 11850 <131
9000 -m to "’10 4500 005 0.(5
2000 #10 to +50 7350 .0816
Tabls 48

Frequency Change with 2571 Change of Antenna Constants

Freguency Frequency Change with Change of Anterma
I=-F Unit Cycles i
350 kc 55 0.0157
600 S 0.0073
800 8 0.001
1500 25 0.0017
HeF Unit
1500 25 0.0017
3000 650 0.022
5500 600 0.011
9000 1700 0.019
Allowsd 0.02%



Table 49

Frequency Change with Line Voltage Variation

Frequency Change for 10% Lim-zluga Change

Froquenc Cycles
I-F Unit
350 ke 8 0.0023
600 12 0.002
800 10 0.,00125
1500 30 0.002
H=F Unit
1500 10 0.00067
3000 35 0.00117
5500 250 0.0045
9000 100 0.0011
Allowed 0.02%
Teble 50
Rectifier Characteristics
Regulation
D=C Current Volt
0 ma 2150 volts
50 1520
80 1390
100 1300 min.doad
200 1190
350 1090 full load

Regulation no load to full load
Regulation min.leed to full load 15%

Efficiency at full lozad
A=C input

440 watts

Efficiency 82%

Emission
cw
FPhone
Redio Test

Allowed 25%
D=C output
362
Allowed 80%

Ripple in Plate Supply

Rippls
i!i . zgﬁéiﬁogeak

Flate Voltege olts
1105 4,98
1120 6498
1010 4.98
Allowed 0.5%

0.44
0e62
0.48



Tabls 51
Model GN Transmitter

Frequency Drift for Radio Test to Full Power

Radio Test Full Power les e %
IF 350,500 ke 350.525 ke 25 0.0071
600,445 600.490 45 0.0075
800,498 800 +505 7 0.0009
15004490 1500,500 10 0.0007
HF 1500.440 1500.510 70 0.0047
30004200 3000.800 600 0.02
5503.100 5502,.850 350 0.0045
9003 .250 9002 .750 S00 0,0055
Allowed 0,027
Table 52
Audio Characteristics of Modulator
Input at Microphone Primary
Constant at 0.92 volts
Frequency Modulator output Veriation
200 cycles 20 milliwatts 2.7 db
300 330 =02
500 365 +0.2
1000 345 0
1500 335 =0 .2
2000 340 =0,1
2500 350 0
3000 365 +0,2
Allowed 2 db from 300 to 3000 cycles
Hermonic Distortion
400 cycles input 90% modulation
Carrier Frequency Harmonic percemt
2nd < Sth 6th Total
350 ke T % 3‘5‘ . 0.5 10,9
9000 6.0 8.4 4,0 2.1 1.3 11.3
Allowed 10%

[ aa



Table 53

Frequency Drift with Altitude

544 ke
Altitude Temperature Frequancy
2000 £%. 56° ¥ 544,286 kc
4000 54 019
5000 50 036
7000 42 +031
9000 36 «013
11000 30 «013
13000 28 +007
15000 20 +007
17000 14 036
Shut down 15 minutes
17500 10 544,102
15000 12 072
13000 15 «043
11000 20 031
9000 23 «031
7000 26 «043
5000 34 031
3000 Lh «025
Maximum change 280 cycles or 0.051%
Table 54
Frequency Drift with Altitude
840 ke
Altitude’ Temperature Froquency
1000 78° F 840,039 ke
3000 76 038
5000 68 058
7000 62 <048
9000 S5 «+039
11000 51 <058
13000 48 <068
15000 44 «058
17000 34 .068
Shut down 15 minutes
17500 28 840,010
15000 32 «010
13000 34 010
11000 39 «020
9000 i +020
5000 52 «039
3000 59 +048

Meximum chenge 53 cycles or 0.007%

SN
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Table 55

Frequency Drift with Altitude

1530 ke
I-F Unit
Altitude Temperature Freguency
1000 ft 56° @ 1531.51 ke
3000 50 o34
5000 43 17
7000 38 13
9000 36 13
11000 34 <04
13000 27 1530.92
15000 20 «82
17000 16 75
Shut down 15 minutese.
17500 6% F 1530.71
15000 10 «63
13000 14 64
11000 19 75
9000 24 94
7000 29 1531.08
5000 32 22
3000 37 «30

Maximum change 800 cycles or 0.052%

Table 56
Frequency Drift with Altitude
1530 ke
H-F Unit
Altitude ture Froguency

3000 68° ¥ 1532.30 ke
7000 59 B

9000 53 +31
11000 48 -
13000 42 43
15000 36 o
17000 28 el

Shut down 15 mimutes

p— 26 1532.61
15000 28 <28
13000 31 g
11000 36 oo

9000 40 «33

7000 44 033

5000 52 s

3000 56 o

Maximum change 310 cycles or 0.020%

URCIass!!



Table 57

Frequency Drift with Altitude

3065 ke
Altituds Temperature Frequency
1000 £t 64° y 3065.37 ke
3000 58 4,31
5000 50 4,18
7000 43 4,09
9000 39 3.93
11000 34 3.87
13000 28 3.81
15000 24 3.62
17000 15 3.59
Shut down 15 minutes
17500 6 3064 .28
15000 10 3.62
13000 15 3.71
11000 22 3.87
9000 26 4,03
7000 31 4,12
5000 36 4.15
3000 41 4,18

Meximum change 1780 cycles or 0.058%

Table 58
Frequency Drift with Altitude
4135 ke
Altitude Temperature Frequency
2000 £t 70° F 4137.61 kc
3000 70 754
5000 &7 7 56
7000 58 761
9000 52 737
11000 46 T &7
13000 36 7 54
15000 29 T<59
17000 22 7.71
Shut down 15 minutes
17500 22 413T7.66
15000 25 T35
13000 29 Te32
11000 32 7413
7000 44 7423
5000 50 7.18
3000 58 7«20

Meximum change 580 cycles or 0.0147%



Table 59

Frequency Drift with Altitude

2030 ke
Altitude Temperature Freguency
1000 ft 65° F 9034.34 ke
3000 58 3.71
5000 51 3.18
7000 46 2.86
9000 41 2.65
11000 34 2.12
13000 26 1.70
15000 20 1.48
17000 12 085
Shut down 15 minutes
17500 2 9031.12
15000 4 29.68
13000 io 29.68
11000 15 29279
9000 24 30.21
7000 28 30.32
5000 34 30.42
3000 40 30.74

Maximum change 4660 cycles or 0.051%

Hnclassifie
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GBHH/adl
U.S. NAVAL AIR STATION
Anscostia, D.C.

F42-1/46-52/N46
(374) Serial #38031

Reference:

Enclosure:
(Herewith)

March 10, 1938.
Commanding Officer.

Director, Naval Research Laboratory, Bellevue,
Anacostia, D.C.

Ajrcraft Radio - Preliminary Model XGN Transmitting
and Model XRAM Receiving Eguipment - Report on Tests
of.

(a) Butero. ltr. Aer-E-31-FAM, F42-1, F1-5(1) of 27
Novemnber 1934.

(b) BuBng. ltr. F42-1 (11-8-W3) of 17 Nov. 1934.

(c) BuBng. ltr. NOs-43068 (4-17-W3) of 23 April 1937
with Enclosure (4).

(d) NAS, Anacostia, ltr. F42-1/32/Na6 (184) of 21
July 1937 with Enclosure (4).

(e) BuEng. Conf. ltr. C-NOs-43068 (8-23-W3) of 27
August 1937 with Enclosure (4).

(£) BuBng. Res. ltr. NOs-43068 (11-5-W8) of 10 Nov.
1937 with Enclosure (4).

(g) NAS, Anacostis, Res. ltr. F42-1/46-52/NA6 (283)
of 24 Nov. 1937 with Enclosures (i) to (H)
inclusive.

(h) BuBng. Specification RE 13A 504i for Model GN
Transmitting Equipment.

(i) BuBEng. Specification RE 134 5054 for Model RAM
Receiving Eguipment.

(&) Photograph #4N-50948 - Model XQN/XRAM Radio Eguip-
ment Component Parts.

{B) Photograph #AN-50949 - Model XGN/XRAM Radio Equip-
ment - with cables connected.

(C) Photograph #AN-5095C — Model XGN/XRAM Radio Equip-
ment Instellation in YRE-2 Airplane #9207 - View

left door.

(D) Photograph #4N-50951 - Model XHN/XRAM Radio Equip-
ment Installation in XRE-2 Airplane #9207 - View
through right door.

{E) Photograph #iN-50952 - Hodel XGN/XRAM Radio Equip-
ment Installation in XRE-2 Airplane #9207 - Inside
view looking aft.

(F) Photozraph #AN-50933 - Model XGN/XRAM Radio Equin-
ment Installation in XRE-2 Airplane #9207 - Pilo“!s
radio conirols secn through right window.



F42-1/16-52/046 GBHH/adl
(374) Serisl #38031 o,
CONFTDENPTAL yneiass!

SUBJECT: Aircraft Radio - Preliminary Model X@& Transmitting
and Model XRAM Receiving Equipment - Report on Tests
of.
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(G) Photograph #AN-50954 - Model XGN/XRAM Radio Equip-
ment Installation in XRE-2 &irplane #9207 -
Receiver Dynamotor and Intermediate Amplifier
under cabin seat.

(8) Photograph #iN-50955 — Model XGN/XRAM Radioc Equip-
ment Installation in XRE-2 Airplane #9207 -
Antenna Loading Coil and H.F. Recciver Unit aft
on cabin deck.

(I) Photograph #&N-50956 - Hodel XGN Radio Transmitter
installed in SU-2 Airplane #9104.

(3) Photograph #iN-50957 ~ Model XGN Radio Installa-

" tion in SU-2 Airplanc #9104 - Piloi's Trensmitter
Control Box.

(K) Photograph #iN-50958 - Model XGN/XRAM Radio Instal-
lation in SU-2 Airplanc #9104 - Operator's Controls.

(L) Photograph #4§-50959 - Model XGN Radio Imstzllation
in SU-2 Airplsme #9104 — Antennz connections with
added r.f, ammeter.

(M) Photograph #iN-5096C - Model XGN/XRAM Radio Instal-
lation in SU-Z Airplane #9104 - Receiver and Dyna-
motor umder observer's seat.

(N) Photograph #AN-50961 - Model XGN Radio Transmitting
Equipment, showing assembly consisting of I.F,
Transmitter, Rectifier, and H.F. Transmitter Units.

(0) Photograph #&N-50962 - Model XGN Radio Transmitting
Equipment - Right interior view of CW-20052 Recti-
fier Unit.

(P) Photograph #AN-50963 - Model XGN Radio Transmitting
Equipment - Left interior view of CH-20052 Recti-
fier Unit.

(Q) Photograph #4H-50964 - Model XGN Radio Transmitting
Equipment - CW-20052 Rectifier Unit - Top view into
Relay Compartiment.

(R) Photograph #4&N-50965 — Model XGN Radio Transmitting
Equipment — CH-52068 H.F. Transmitter Unit - Front
obligue view.

(S) Photograph #AN-50966 - Model XGN Radic Transmitting
Equipment - CW-52068 H.F. Transmitter Unit - Obli-
que itop view.

(T) Photograph #AN-50967 - ¥odel XGN Radio Transmitting
Ecuipment - CH-52068 H.F. Transmitter Unit - Rear
obligue bottom view.

(0) Photograph #AN-50968 - Hodel XGN Radio Transmitting
Equipment - CR-52068 H.F. Transmitter Unit - Inter-
ior from right side.

L0
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(V) Photograph #AN-50969 - Model XGN Radio Transmitting
Equipment - CW-52068 H.F. Transmitter Unit -
Interior bottom view.

(W) Photograph #AN-50902 — Model XGN Radio Transmitting
Equipment - Connection in H.F. Transamitter Unit
for Crystal Frequency Indicator.

(X) Photograph #iN-50970 - Model XGN Radio Transmitting
Equipment - Type CW-52067 I.F. Transmitter Unit -
Interior left side view.

(Y) Photograph #A&N-50971 - HModel XGN Radio Transmitting
Equipment — Type CW-52067 I.F. Transmitter Unit -
Interior top view.

(Z) Photograph #AN-50972 - Model XGN Radio Transmitting
Equipment - Type CR-52067 I.F. Transmitter Unit -
Bottom view with outer shield removed.

(AA) Photograph #AN-50973 - Model XGN Radio Transmitting
Equipment - Type CW-52067 I.F. Transmitter Unit -
Interior bottom view, with preliminary CFI coupling.

(BB) Photograph #AN-50903 - Model XGN Radio Equipment -
Connections for C.F.I. in I.F. transmitter unit -
Front view through bottom.

(CC) Photograph #4N-50904 — Model XGN Radio Eguipment -
cmtims fOI‘ CIF.II i.n I.F. Tmmitm Uﬂit &
Obligue rear view through bottom.

(DD) Photograph #AN-50974 - Model XGN Radio Transmitting
Eguipment — Interior view of Antenna Loading Unit.

(EE) Photograph #AN-50975 - Model XGN Radio Transmitting
Equipment — Operator's and Pilot's Control Boxes.

(FF) Photograph #AN-50976 — Model XGN Radio Transmitting
Equipment — Rear view into operator's Control Box.

(GG) Photograph #4N-50977 — Model XCGN Radio Transmitting
Equipment — View into Pilot's Control Box with
cover open

(EH) Photograph #AH-50978 lModel XRAM Radio Receiving
Equipment - I.F. Receiver combined and locally con-
trolled, H.F. Receiver separated and remotely con-

d

(II) Photograph #AN-50979 - Model XRAM Radio Receiving
Equipment - Main Units with spray-proof covers.

(33) Photograph #AN-50980 - Model XRiM Radio Recciving
Equipment — Front portions of I.F. and H.F.
Receivers, showing detachable switch box.

(EX) Photograph #AN-50981 - Model XRAW Radio Receiving
Equipnent - Interior right side views of I.F. and
H.,F. Receiver Units.

-3-
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(LL) Photograph #AN-50982 - Model IRAM Redio Receiving
Equipment — Interior left side views of I.F. and
H.F. Receiver Units.

(M) Photograph #AN-50983 - Model XRAM Radio Receiving
Eguipment — Interior rear top views of I.F. and
H.F. Receiver Units.

(NN) Photograph #AN-50984 - Model XRAM Radio Receiving
Equipment ~ H.F. Recciver Unit with Amplifier
Unit, with shielding cases and mounting plates
disassembled.

(00) Photograph #&N-50985 - Model XRAM Radio Receiving
Equipment - Amplifier Unit for H.F. Receiver -
Front end with shield removed.

(PP) Photograph #AN-50986 - Model YRAM Radio Receiving
Equipment - Amplifier Unit for H.F. Receiver -
Bottom rear view with shield removed.

(QQ) Photograph #AN-50987 - Model XRAM Radio Recciving
Equipment - Amplifier Unit for H.F. Receiver -
Separable shielding cases and mounting frames for
Receiver-. er Units.

(RR) Photograph #4N-50988 - Model XRAM Radio Receiving
Equipment - Dynemotor on shock-proof mounting.

(SS) Photograph #AN-50989 - Model XRAE Radio Receiving
Equipment - Bottom view through dynamotor base.

(TT) Photograph #AN-50990 - Model XRAM Radio Receiving
Equipment — Receiver band-change and tuning remote
control head.

(UU) Photograph #AN-50991 - Model XRAM Radio Receiving
Equipment - Rear view into remote receiver control
head.

(VV) Photograph #AN-50992 - Model XRAM Redio Receiving
Equipment - Rear view into Receiver Switch Box,
with back plate removed.

(WW) Photograph #AN-50884 - Model XRAM Radio Receiving
Switch Box, with Anacostia mounting modifications.

(XX) Photograph #4N-50885 — Interior of XRAM Radio
Roceiver Switch Box, showing inadequate resistor

{13) Photog;raph #AN-50886 - Model XRAM Radio Receiver,
showing damage to Switch Box plug shell.
(2Z) Photograph #AN-50905 — Model XRA¥ Radio Receiver -
Dial drive and tuning mechanisam.
(4A4) Photograph #AN-51027 - Schematic Wiring Diagram,
XRAM Radio Receiver, 200-1500 kecs.
(BBB) Photograph #AN-51028 - Schemetic Wiring Diagram,
XRAM Radio Receiver, 1500-13575 kes.

-
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(CCC) Photograph #AN-51029 - Schematic Firing Disgram,
XGN Radio Transmitter Circuit (Original Sub-
mission).

(DDD) Photograph #AN-51030 - Proposed Modifications to
Relays and Rectifier Unit of XGN Rasdio Transmitter.

(EEE) N.A.S. Anacostia Oscillogram 47A2 showing XGN
break-in keying action. Full power CW transmission
on 8270 kcs; receiver on 8270 kes, CR, 2 volts
output across 500 ohms from 8 uV signal.

(FFF) K.A.S. Anacostia Oscillogram 48C2 showing XGN
break-in keying action. Transmission on full power
MCW, 516 kes; receiver on 542 kes CN, 2 volts out-
putam'osssmomafronswfm.gnal

(GGG) Memorandum of Burezu of Enginecring Conference
held 4pril 15, 1937.

(BHH) N.A.S. Anacostia letter F42-1/52/NAS (184) of 21
July 1937 with Enclosure (4).

(I1I) Hemorendum of Conference held at Bureau of Engineer-
ing on 12 August 1937.

(J3T) Notes on Test Datz, Deficiencies and Preferences
Re GN/RAM Equipment based on Conference of 21 and
22 October 1937 in Burcau of Engineering.

(KKK) N.A.S. Anacostia Restricted letter F42-1/46-52/NA6

(283) of 24 November 1937, less enclosures.

1. This letter reports upon the tests performed at this
station in conformity with references (b), (h), and (i) upon pre-
liminary models of XGN transmittiing eguipment and XRAM receiving
eguipment.

2, Description of Eguipment:

The subject equipment consists essentially of a dumal
range transmitter, two receivers, operator's control box, pilot's
control box, associated cables, mcchanical linkages, receiver
dynamotor, rcmote tuning controls for each receiver, mounting
brackets, and slip covers. (Sce Enclosurcs (4) and (B)).
addition there is an interphone system with the interphone tube
& part of the operator's control box and deriving its from
the receiver dynamotor. The transmitter (BEnclosure (N))consists
of a central rectifier unit (Enclosure (0)) with 2 high freauency
mit (Enclosure (S)) attached to the right side and an inter-
mediate fregquency unit (Enclosure (Y)) attached to the left side.
The I.F. unit covers a continuous frequency range extending from
350 to 1500 kilocycles. The range of the H.F. unit extends
continuously from 1500 to 9050 kilocycles. Both transmitters are

-5~
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designed to operate on CW, MCW, and phone transmission with a
nominal output of 100 watts on CH and MCK and 40 watts phone
carrier. Either unit of the transmitter can be selected for
operation by means of a single switch located on the front panel
of the rectifier unit, but both transmitters camnot be operated
at the same time. The two tramsmititers are built on the master
oscillator, power amplificr principle (Enclosurc {CCC)) with the
master oscillator operating on the same frequency as thc power
amplifier throughout the frequehcy range. The trunsmitter does
not require plug-in coils to secure fregucncy -

The central rectifier unit (ENCLOSURE (0;) is designed
to tzke power from an NEA series or similar generator and pro-
vide suitable rectified output for either transmittor umit. In
its final form the rectifier circuit employed two 382664 recti-
fier tubes. Also incorporated in the rectifier unit are the
speech amplifier circuits which can be used in conjunection with
either transmitier. Conventional compensation circuits of the
parallel type are used to regulate the voltage.

Two receivers, known in their preliaminary form as the
XRAM receivers, src a part of the subject equipment. (Sce
Enclosures (Eli to (BBB) inclusive). The two reccivers do not
require plug-in coils, and cover freguency ranges of 200 to 1500
kilocyecles and 1500 to 13575 kilocycles respectively. Power
supply for the rcceivers is derived from a dynamotor which opera-
tes on a 12-14 volt source and is adequate for supplying power
for the two rcceivers at the same time. Provisions are made for
either remote or local operation for cither or both receivers
and, in addition, cach receiver is built in twe units, a radio
frequency and an audio frequency unit, which can be mounted to-
gether as in & normal receiver or be cable connected and mounted
separately. The reecciver swiich box, which contzins the Auto-
off - manual switch, the CW - voice switch, the two paralilel head-
phone outlets and the receiver volume control, can also be cable
caonnected and mounted remotely or directly on the front of the
receiver without the cable. On the front of each receiver, &
power cutlet is provided which can be used to operate auxiliary
equipment suck as a direction finder or crystel freguency indica-
tor. Enclosurcs (AAL) and (BBB) show the schematic diagram.
Special attention is invited to the fact that both of these
receivers employ the super-heterodyne circuit.

The operztor's and pilot's control boxes are shown on
Enclosure (EE). Some rcvisions have been made in the ICS system
which appear clscwhere in this report. The ICS amplifier tube
is mounted in the operator's control hox.
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An external antemns load unit (Enclosure (DD)) is pro-
vided with the transmitter for resonating the lower freguencies
to the low capacity antemnnas. The receiver dynamotor is shown
on Enclosure (RR) and other component parts such as cables, slip
c(zm)rers, and mounting brackets are shown in Enclosures (&) and

5)'s

3. History of Tests:
A summary of the more important points of the XGN-XRAM
tests performed at this station is given herewith:

27 Janusry, 1937 - XGN transmitting equipment received
from the Naval Rescarch Laboratory.

26 February, 1937 Two XRAM reccivers received from
the Naval Research Laboratery.

8 March, 1937 Bench tests begun.

10 March, 1937

11 March, 1937

Installation started in XRE-2 airplane.
Flight tests begun.

(R B Ve

15 April, 1937 Bureau of Engineering Conference
(Bnclosure (GGG)).
22 April, 1937 - XGN sent back to contractor for modi-
fication.
14 June, 1937 - Flight tests resumed.
8 July, 1937 ~ Roller coils from XGN taken ito New

York for correction.

21 July, 1937 - NAS Anacostia ltr. F42-1/52/Na6 (184)
of 21 July, 1937 with Enclosure (A)
prepared. This letter appears as

Enclosure (HHE) of this report.

24 July, 1937 - Anacostia, Bureau of Engineering
Conference.

12 August, 1937 — Bureau of Engineering Conference.
See Enclosure (III).

16 Angust, 1937 - Work started on ICS systenm.

9 September, 1937 — Bureau of Engineering Conference on
relays.

20 September, 1937 IGN set up for oscillograms.

21-22 Sept., 1937 - Buresu of Engineering Conference.

See Enclosure (JJ3J).

Photographs.

NAS Anacostia Restricted letter F42-1/
46-52/N486 (283) of 24 November, 1937,
prepared. See Enclosure (KKK).
Graybar called for eguipment.

25 October, 1937
2/ November, 1937

26 November, 1937
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Le Tube Lineup:
The XGN rectifier tube lineup was changed from a2 single

full wave 38222 to two half wave 382667 tubes. In its final form
the tube lineup of the subject equipment was as follows:

LGH
VAOUUM TUBES

Purpose Number Type
I.F. Master Oscillator 3 38412
I.F. Power Amplifier 2 38412
H.F. Master Oscillator 3 38412
H.F. Power Amplifier 2 38412

Rectifier 2 382664

Speech Amplifier 1 38101

VACUUM TUBES FOR EACE XRAM RECEIVER

Number Iype

6 38078

1 38085

1 38041
INTERPHONE

1 38037

5.  XGN-XRAM Weights:
Lbs.

o
(o]
L]
.

1l - GN Transmitter, Tubes, and Mounting Slides 91 1
1 - Operator's Control Box with Mounting Plzte

o

and Tube 6 09
1 - Xtension Control Box 1 08
1 - Antenna Load Coil 3 o0¢
1 - Dynamotor, Mounting Plate and Battery

Cable 10 o8
1l - RAM IF Receiver, Receiver Switch Box,

Mounting Plates and Tubes (Recciver

assembled as a unit) 21 1o

~8-
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Lbs. 0Ozs.
1 - Cover plate Used to Cover Rear End of RF
Unit when Receiver is separated into
two wnits (6] 05
1 - RAM HF Receiver, Receiver Switch Box,
Mounting Plates and Tubes (Receiver
separated into two units) 22 12
2 - Receiver Remote Tuners and Four Mechanical
Linkages 8 08
10 - Interconnecting Cables 20 03
1 - Set of Slip Covers for Reccivers and Dyna-~
motor =2 A8
189 05

Note: If the receivers are operated as a unit two of the
cables listed above in the intcreconnecting cable
weights arc not used. The weight of thesc two
cables is 5 pounds 12 ounces.

AN/ AR A Uimen 510ns Uversll):

In the following table terms height, width, and
depth are used to indicete dimensions of component parts when
located as shown in Enclosure (4). All dimensions are in inches.

Height Width  Depth

XGN Transmitter 11-1/2 23-15/16 15-13/32
Pilot's Control Box 2-1/2 5-11/16 4-19/32
Operator's Control Box 3-15/16 8 7-9/16
Antenna Load Coil - 4 7-3/4
XRAM Receiver mounted as
one wnit 9-11/16 7-7/16 16

Receiver R.F. Unit 9-11/16 7-7/16 9-1/2
Receiver A.F. Unit 9~ 6 7-7/16 7-3/16
Receiver Switeh Box 6-3/8 2-3/8 2-3/8
Dynamotor with Mount 6-13 4-3/8 7-3/8
Remote Tuncr 3-3 3-3/16  5-3/16

An additional allowance is necessary for the removal
of plugs, etc. at the following places:

Dimension Additional Purpose
Allowance

Pilot's control box height 4" To open box

Pilot's control box depth 4" To remove plug
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Allowance '
Transmitter depth 14-3/4" To remove unit
Transmitter height 3/8n To remove relay com-
partment cover.
Operator's control box depth 41 To remove plug
Antenna load coil height 3/4" To remove leads
intenna load coil depth 3/&" To remove leads
Receiver width 6" Local or Remote
Tuning
Receiver depth (rcar) 4r To remove power plug
Receiver depth (front) L To remove phone plug
Receiver height 5% To remove tubes
Receiver R.F. unit deptk 4" To rcmove plug
Receiver A.F. unit depth A" To remove plug
Dynamotor width 4" To remove plug
Dynamotor depth AT To remove plug
Remote tumer depth 6" Linkage bend
Remote tumer controls 5% radius Tuning

For cable lengths see BEnclosure (JJJ).

In the production models the transmitter width will
be increased by 1/2" and the depth by 1/4". XRAM dimensions
are to be as indicated.

7+ Alrplane Installations:

The eguipment was installied and flight tested succes-
sively in threce different airplanes. Tests between 11 March and
22 Junc 1937 were conducied in & Bellanca Cabin airplane, XRE-2
No. 9207; from 29 June to 15 September 1937 the tests werc made
in SU-1 Scouting Plane No. 8837; after damage to the latter plane
on 16 September 1937, the equipment was installed in SU-2 Scout-
ing Plane No. 9104 in which the final flight tests were made
from 29 September 1937 to 12 October 1937. Photographs of the
airplane installations are shown as Enclosures (C) to (M) inclu-
sive. An NEA-2 generator was used for power supply in all plane
installations.

8. Flight Time:

The subject cquipment was flown on 62 flights, aggre-
gating a totul of 95 hours flying time.

~10-
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Test Objects:

(a) Installation facility
(b) Accessibility

(c) Operating facility

(d) Antenna matching

(e) Harmonic radiation

(£) Signal quality

(g) Resetability and frequency drift
{h) Operation of key relay
(1) Operation at altitude
(j) Voltage compensation
(k) Mechanical ruggedness
(1) Test of XRAM receivers

9. Inste tion

Installation of the IG!I in the SU series planes in
which most of the flight tests were made, provided some very
serious problems. ‘E&eplaneswereoriglnau.ymcked—upfor
GP series equipment and the XGN dimensions were too great to
permit installation without modification of the mounting tables.
In addition, the slides upon which the eguipment mounted were
so built that the set had to be slid forward the entire depth
of the set before it could be removed. This reguirement, in
addition o the fact that the transmitter must be handled as
a single unit, madc the installation of the equipment in acout-
ing planes a maticr of considerable difficulty.

10. Accessibility:

Under flight conditions the XGN is exiremely inaccess-
ible and it is doubtful if an operator could even change tubes.
In the plane the entire transmitter is always a single unit and
weighs nearly one hundred pounds and consequently it is danger-
ous to remove it from its mount during flight, even if the space
for doing so were provided. On the bench the equipment still
remains relatively inaccessible due to the fact that the equip-
ment does not separate readily into threce units and all shields
are attached with screws and not smap slides. This type of con-
struction lends itself to rigidity rather than accessibility.

i3, Operating Facility:
The design of the XGN is generally straightforward and
the operability is satisfactory. No difficulty was encountered
in tuning to the right barmonic in the power amplifier and the
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action of the antenna coupling circuit was likewise satisfactory.
One condition was noted which may give trouble, but is is not
believed to be serious, and that is the fact that with the an-
tenna post grounded, the antemna coupling circuits could be re-
sonated to the transmitter frequency and the equipment would
load exactly as if operating into & low rcsistance antenna.

This condition, however, exists in all transmitters which operate
over a considerable frequency range into a variety of antennas
and has never been known to cause trouble.

Typical figures are given below which show the various
lengths of trailing wire which the XGN will resonate under var-
ious conditions. At two points - 3065 kes and 4515 kes - the
coupling was not adequate for loading up the power amplifier to
full input when operating on a three quarter wave antenna at the
shortest value which the transmitter would resonate. The figures
given were taken in March 1937 and considerable work has been
done on the fircuits since then, sc the figures may vary some-
what for the productiorn equipments. All measurcments werc made
in the XRE-2 Bellanca zirplane. A standard antenna length of
350 fect wes the maximum used in these tests.

4.F. Unit Description
Antenna Length
9030 0! Shortest 1/4 wave
21.5? Longest 1/4 wave
45t Shortest 3/4 wave
T4 Longest 3/4 wave
5950 o! Shortest 1/4 wave
PAs Longest 1/ wave
721 Shortest 3/4 wave
116! Longest 3/, wave
251 : Eguivalent to fixed
4515 0! Shortest 1/4 wave
L7 Longest 1/4 wave
g2t Shortest 3/4 wave
1531 Longest 3/4 wave
21 Equivalent to fixed
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Frequency H.,F, Unit scription
Antenne Length

3065 o Shortest 1/4 wave
78 Longest 1/4 wave

145 * Shortest 3/4 wave

235! Longest 3/4 wave

16! Equivalent to fixed

1532.5 107! Shortest 1/4 wave
193¢ Longest 1/4 wave

* Power amplifier no longer drew full power.

1532.5 (s Shortest antenna
192! Longest antenna
1030 64! Shortest antenna
. 315t Longest antenna
840 160" Shortest antenna
730 75t Shortest antenna
544 20t Shortest antenna (Loaded)
350! Operates without loading
520 el Shoriest antenna (Loaded)
3501 Shortest antenna (Unloaded)
355 185! Shortest antenna (Loaded)

13.

Performance of the XGN with respect to harmonic radia-
tion was excellent. On 4080 kes the second harmonic was 80 db
below the fundamental. On 352 kes the second harmonic was 50 db
below the fundamental.

B
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1. S ity:

The guality of the signal emitted by the XGN in flight
was good. The consiruction is rigid and performs very well

under the conditions encountered in flight but is so inaccessible
that repair work becomes difficult.

15-

Ensetabiliw andfro:p:eawy c'trif‘t. tests werc made in
cooperation with thc Naval Research Laborstory. Results were
generally satisfactory.

Certain deflciencies of the kaymg system are covered
in paragraph (d) of Enclosurc (III). BEnclosures (EEE) and (FFF)
show oscillograms of the keying action and thc operation uppears
good. The relay design incorporates a feature which is used in
the keying rclays of the Model GP-1 and the Model GO-2 trans-
mitters which helps to climinate the bounce of the receiver
antenna contact. This consists of s holding coil which is ener-
gized in the 'key up' position and thus provides more positive
action of the relay contacts and improves the 'break-in' action
of the relay. There are, however, two objections to this design;
The key relay draws a steady though small current in the 'key up!?
position and secondly it has happened in the case of the Model
XG0-2 that the receiver antenna contact failed to close until
the transmitier had been cnergized. This meons that the trans-
mitter filaments must bc cnergized before signals can be received
on a companicn recciver in a normal service installation.

17.  Electrical Failures:

The major electrical difficulty encountercd during
test was the failure of the rectifier system originally incor-
porated in the Model XGN. Redesign of the rectifier (See
Enclosure (DDD)) by replacing one 38222 with two 382664 tubes
has cured this deficiency. Other troubles encountered were
flashover of M.C. condenser when set was misadjusted, break-
down of antenna series condenscr, breakdown of antenna load
coil and failure of keying rclay. These and otker deficiencies
are covered in Enclosurec (JJJ).

18. Voltage Compensation:
Generally satisfactory componsation was secured on all
three conditions of tronsmission with Type NEA-2, NEA-14, and
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NEB-1A generators. The circuit employed is of the parallel

type and exhibits the usual characteristic of requiring

different values of compensating capacity for different power
levels. o

19. Mechanical SS2
Enclosure (JJJ) lists numerous mechanical deficiencies
but in general the construction of the set is strong and rigid.
It is this rigidity which cnables the XGN to produce signals of
a superior guality under flight conditions. The defects enumer-
ated should bc corrected in production models.

20. XRAM Tests:

Enclosure (JJJ) lists numcrous deficicncies pertaining
to the XRAM receivers, chiefly of a mechanical nature which
should be corrected in production. Electricesl deficiencies of
the receiver and particularly of the interphone system are covered
in Enclosure (KKK).

Flight tests were made to check operationul character-
istics of the receiving equipment and in genersl the results
were satisfactory, particularly after the interphone system had
been corrected. Originally some difficulty was encountered with
the backlash in the mechanical linkage used in connection with
the remote tuner. The XRAM reccivers represent a distinct
advance in receiver design over previous models used in naval
aircraft. The added sensitivity and selectivity is in no way
objectionable when the eguipment is used by a radiomsn, and the
added performance is very useful. The elimination of plug-in
coils is another excellent feature which should be incorporated
in future designs wherever possible. Operation of the 1. F.
receiver with the RDF-4 gave satisfactory rcsults. With the out-
put plug on the front of cither receiver properly wired the
Model IM crystal frequency indicator will also opcrate satis-
factorily.

2 It is requested that two copies of the final XGN/XRAM
report be furnished this station by the Naval Research Laboratory.

Copy to:
Budero (2) J. D. Price

BuEng.
NAF a.
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COPY

NAVY DEPARTUENT
BUREAU OF ENGINEERING
WASHINGTON, D.C.

MEMORANDUM OF BUREAU OF ENGINEERING CONFERENCE HELD 15 APRIL 1937.

Subject: N0s43068, Test of GN-RAM ilodels.

1. For the purpose of obtaining information as to status

of GN-RAM model test, a conference was held on 15 April 1937.
Representatives of Bureau of Engineering, Naval Research Laboratory
and Naval Air Station, Anacostia, were present.

2 The following points were brought out:

(a) Tests are not yct complete at Naval Air Station, Anacostiaj

from 2 to 4 more weeks are required.

(b) Transmitier Deficiencies

(1) Lord Shock Absorber Buttons should bc of higher
rating and should be distributed to take load at front and
back rather than in middle to eliminate excassive rocking.

(2) 38222 Rectificr Tubes are inferior and repeatedly
fail. Should be replaced by typc 38206A.

(3) Keying Relay furnished is unsotisTectory. A relay
similar to the GO-2 rclay should be incorporated for test.
The auxiliary keying relay is unnecessory.

(4) Keying Relay and Antenna Post location for the two
Transmititers should be reversed to provide suse of connection
to standard antcnnas.

(5) Shielding between Keying Relays and of recelver leads
should be accomplished to give better duplexability.

(6) Grounding Lug in relay compartment had excessive and
variable resistance causing numerous operating troubles.

(7) Overlap between bands should be specified as 1% to 3%
in order to avoid excessive overlap in production.

(8) Roller Ccil breakdown necessitatcd mechanical improve-
ment which may have some effect on power outputs previously
measured.

(9) Control Designating Symbols should follow GO-2 prac-
tice and also be placed on knobs.

~1- ENCLOSURE (GGG)



COPY
MEMORANDUM OF BUREAU OF ENGINEERING CONFERENCE HELD 15 APRIL 1937.

Subject: N0s43068, Test of GN-RAM Models.

(10) Tube Socket Locations should be designated by tube
type numbers at suitable visible locations.

(11) Compensating Condensers C-42 and C-62 should be
marked "Do not alter setting" in order to keep inexperienced
personnel from throwing out cantire frequency stability com-
pensation.

(12) Master Oscillator Drive and Visibility are poor
and the torque and back lash excsed requirements. A drive
similar to the GO-2 drive should bc incorporatcd for test.

% {13) HF Transmitter Coupling not sufficient to work
well in larger fixed antemnas. Further data con desired
degrce of coupling is nccessary.

(1) #0 Condenser breaks down ai altitude.
(15) Binding Posts for CFIl connection are desired.

(16) Chromium Insert Switch Knobs should be marked to
indicate top and bottom position and thesc switches also have
poor detents.

(¢) System Deficicncies.

(1) Power Plugs and Cables should be marked for identi-
fication of position and use.

(2) ICS8 Levels are too low. Approximctely 50 milliwatbis
is necded.

(3) Control Syster needs further test and study. Too
confusing at present. Apparently "transmiltter on" indicator
lights are needed and an interphone system similar to the
GF-3.

(@) Receiver Deficiencies.

(1) Torque, Backlash, Resetability, both remote and local
are not satisfactory.

(2) Remote Band Switeh Drive not satisfactory but may be
improved by a dctent on the drive.

(3) Tube Shields (form fitting type) not satisfactory.
Straight type is recommended.

(4) 38085 Tube should have dummy grid clip to avoid mis-
connection.

¥ Anacostia note: Delete sub-para. 13 above.

=2 ENCLOSURE (GGG)
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MEMORANDUM OF BUREAU OF ENGINEERING CONFERENCE HELD 15 APRIL 1937

Subject: NOs43068, Test of GN-RAM Models.

(5) Auxiliary Power Plug and Binding Posts interfere.
Rearrangement needed.

(6) Auxiliary Power Plug Wiring is reversed, and two
of these plugs for operating other equipment are not avail-
able.

(7) Tuning Head not furnished with double outlet.

(8) Flat or Screw Type Plugs desirable for receiver
monitoring cables.

(9) Dynamotor Power Plug similar to GO-2 power plug is
desired.

(10) Remote Control Cables apparently too light with
excessive whip and wind up.

(11) Receiver Units do not line up well as to screw holes
and plugs when telescoped together.

(12) Trimmer Condenser Control should be graduated.

(13) Loop Circuit has excessive coupling to antenna cir-
cuit.

(14) Bleeder across Series Trimmer Condenser desirable to
bleed off static charges.

(15) Selectivity of LF receiver appears satisfactory; on
HF receiver sclectivity may be too great and may have to be
broadened on a "broad-sharp" control provided. Further test
on this feature is nccessary.

(16) Output Level on AVC position is too low.

3 It is understood that the manufsacturcr desires to iacor—
porate the improved MO driver and keying rclays (G0-2 type) in one
GN model and the model at NAS, Anacostia will be released for about
one week for this purpose, tests of the RAM to continue in the mean-
time.

-3- ENCLOSURE (GGG)
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F42-1/52/N46 U.S. NAVAL AIR STATION
ANACOSTIA, D.C.
JUL 21 1937
From: Commanding Officer.
To: The Chief of the Bureau of Engineering.
Via: The Chief of the Bureau of Aeronautics.

SUBJECT: Aireraft Radio - Model GN Transmitting Equipments -
Principal deficiencies in, Preliminary Report on.

Reference: (a) Memo. of BuEng conference held 15 April 1937,
Enclosure (A) with Bufng 1ltr. NOs-43068 (4-17-W3)
of 23 April 1937.
(b) Bufng Specification RE 134 504A dated 1 Feb. 1938.

Enclosure: (A) List of GN alterations at contractor's works,
(Herewith) 22 April to 10 June, 1937.

¥ The preliminary GN transmitting equipment, in conjunc-
tion with the RAM receiving equipment, has been umder test at
this station since the beginning of March 1937. #ajor neccessary
modifications by the contractor listed on Enclosure (&) inter-
rupted thesc tests during the period from 22 April 1937 to 10
June 1937; additional dcficiencies have again interrupted tests
since 8 July, 1937.

2. The principal deficicncies which remain in the subject
transmitting equipment are the following:

(a) "Roller coil H.F. and I.F. antenna tuning inductors.
Repeated failures of the original construction (roller
traveling on circular shaft) both at N.R.L. and this
station caused the contractor to change the construc-
tion (7 April 1937) to a small roller attached to e
spring yoke, traveling on a shaft of square section.
Subsequent troubles, including interruption of tests
on 1 and 7 July, 1937, due to contact roller failure
while in flight, indicate necessity for ifurther re-
design before flight tests are resumed.

(b) H.F. and I.F. brezk-in keying relays, HNo actual
troubles have been cxperienced with these unite since
incorporation of the minor modifications describved
in item 3, Enclosure (4). These relays, however,
possess a number of constructional deficiencies which
have given troubles on similar rclays incorporated in
the GP-1 and an ecarly experimental model GO-2 equipment,
but which have been improved in the GO-2 production

e ENCLOSURE (HHH)
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F42-1/52/846
(184)

SUBJECT: Aircraft Radio - Model GN Transmitting Equipments -
Principal deficiencies in, Preliminary Report on.

models. The outstanding deficiencies in the present
G relay are a weak receiving contact &rm, & poor
bearing for this arm, inadequate adjustment provisions
for contacts, and inferior hold-back coil.

(¢) Control and switching system. The ICS level has buen
increased by the contractor to an apparently satis-
factory value; the pilot's and operztor's control
system, however, continues to prove impracticable for
service operction, even though it follows in detail
the rcouirements laid dowm in scction 4-2 of refercnce
(b). Sce sec. (c) (3) of paragreph 2, Refercnce (a).

(d) I.F. — H.¥. transfer switch. This switch is considered
inadequate for scrvice use inasmuch as it transfers
only the filament and rclay conncetions, while all plate
and screcn potentials are applied to both transmitters
whenever the keying relay is closed. In cuase either
transmitter devolops o high-voltage breskdown pzth to
tgpound”, the other transmitter channel clso becomes
inoperative, unless switch sections for iransferring
the high voltages are added to the switch. OSpace appears
to be available at least for the addition of a 1000 volt
transfer seciion.

(e) Inaccessibility for servicing. While the access to the
relay compartment is satisfactory and tubes may be
changed in flight if the airplane mock-up leaves suf-
ficient space, the interior of the equipment even for
bench servicing or inspection purposes is very inaccess-
ible. To separatc either transmitter unit from the
rectifier unit requires the complete removal of 15
maciaine screws, and 22 additional screws must bs re-
moved from cach unit to separate it from its shielding
cuse before access is gained to the interior.

3 This station recommends that the following action be
taken in regard to the above—-mentioned deficiencies:

(2) Require rc-design of roller coils, and insertion in
experimental modcls of such coils and drive mechanism
as contractor proposes to supply in production equip-
ments.

-2~ ENCLOSURE (HHH)
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F42-1/52/N46
(184)

SUBJECT: Aircraft Radio - Model GN Tramsmitting Equipments -
Principal deficiencies in, Preliminary Report on.

(b) Require installation and test in experimental models
of actual proposed produchtion relays. % is under-
stood that the present G0-1/G0-2 relay will require
some re-design before it will fit the GN equipment.

(c) Makc further study of circuits and control system
s 9
and authorize equipment's departure from the detail
requirements of section 4-2 of reference (c).

(d) Require contractor to incorporate re-desizned and

more adequate transfer switch in experimcental models
for flight test.

(

w

) Requirc contractor to consider improved accessibility
to wnits through re—design of unit asscmbly method,
and by reducing number of detachable machine screws
40 & minimum consistent with necessary strength and
bonding. '

4 It is recommcnded that the GN transmitier and reetificr
units bc returned to the contractor's plant for necessary changes;
retention of the romainder of the cquipment at this station will
enable continuation of tests of the receiving and conirol squip—
ment.

/s/ V.C. GRIFFIN

Copy to:
Director, N.R.L.
NAF Phila.

—3 ENCLOSURE (HHH)



1.

3.

10.

12.

13.

14.

ALTERATIONS MADE ON GN EQUIPMENT AT CONTRACTOR!'S
PLANT, BETWEEN 22 APRIL AND 10 JUNE, 1937

Installation of two type 836 half-wave rectifier tubes in
place of one type RK-22 full-wave rectifier tube.

Installation of modified oscillator condenser driving mech-
anism - H.F. unit only. Both oscillator condensers repaired.

Greater R.F. clearance at antenna contacts of both keying
relays. Readjustment of relay sequence. Omission of micro-
phone relay, and installation of a 2-mf. condenser to prevent
sparking at key contacts. Instsllation of separate binding
post for grounding recceivers directly to airplune fuselage.

Provisions for greater clearences from switch contacts to
ground on externcl antenna loading coil.

Relocation of P.A. plate by-pass condenscrs to give greater
clearances.

Remounting of antenna scrics condenser, H.F. unit, to lessen
possibility of brezskdown to ground.

Modification of terminal on antenna bushings to prevent possi-
bility of R.F. breakdown.

Reconnection of variable antenne loading coil on I.F. unit
so that the highest H.F. potcntials appear wherc there is
little likelihcod of breokdown.

Reduction of inductance of internal fixed loading coil, used
on band 1 snd 2 of I.F. unit, from 150 uh. to 100 uh. This
will necessitate the use of slightly longer antennas on these
bands, but the necessary lengths are within specification
limits.

Replaccment of stop on emission selector switch.

Installation of binding post on cach transmitter for coupling
to the Navy's C.F.I.

Installation of hecavier shock mountings. 99 1lb. rating at
3/32" deflection. Equipment weighs 89 1lbs. 5 oz.

Installation of new control knobs on rectifier unit.

Increase in output on the I.C.S. from 19 mv, to 170 mv. into
a 300-ohm load. Microphone voltage 1.30 volts at 1,000 c.p.s.
Change effected by removing the 50,000-ohm I.C.S. gain con-
trol and replacing it by 0.25-megohm fixed resistor. Gain
control is now obtained by a 10,000-ohm rheostat in series
with the I.C.S. output transformer secondary.
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COPY NAVY DEPARTMENT
BUREAU OF ENGINEERING
WASHINGTON,D.C.

21 August, 1937
MEMORANDUM FOR FILES.

Subject: Conference with.Western Electric Company re GN Trans-
mitting Equipment — Confidential Contract 43068, held
on 12 August, 1937 at Navy Department, Washington, D.C.

Present:

For Western Electric Co. For Bureau of Engineering
Mr. G. A. Merquelin Lt. Comdr. A. M. Granum
Mr. Phillips Lieut. Frank Akers
Mr. Whitten
Mr. Wilson For NAS, Anacostisa
Mr. Nordahl

Mr. Malcolm Hanson

For Naval Research Laboratory
Mr. Schrenk
Mr. Hastings
ity A conference was called zt the reguest of Mr. Whitten

of Western Electric to discuss the items reported deficient in
NAS, Anacostia letter F42-1/52/NA6 (184) dated 21 July, 1937.

D The Western Electric Co. exhibited the GN transmitting
equipment which had been returned to their factory for redesign
of the roller coil for HF and IF antenna tuning inductors.

3. The following items were discussed:

(a) Redesign of the control and switching system. The present
system leads to confusion between the pilot and radio
operator in that the pilot is unable to tell when he hears
a signal whether or not it is an incoming signal, his
interphone, or an outgoing signal from the radio operator.
It was agreed that the Contractor's representative, in
conjunction with suggestions from NAS, Anacostia, should
install a suitable switching arrangement on the test equip-
ment at Anacostia and that final approval would be taken
up at the final conference. This system was to be de-
signed so that when the radio operator or pilot throws
the selector switch to ICS, then the output of the two
receivers are mixed and placed across the ICS output.

Each operator may select the receiver he is listening on.

3. ENCLOSURE (III)
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Subject: Conference with Western Electric Company re GN Trans-
mitting Equipment - Confidential Contract 43068, held
on 12 August, 1937 at Navy Department, Washington, D.C.

In case receiving interference is exceéssive the radio
operator is provided with a clear channel switch, with
spring return, which may be momentarily pressed to
provide a clear channel on the IC3 system. The ques-
tion of providing the pilot with lights to indicate the
channel and emission being transmitted was discussed,
but due to the complications involved, it was decided
to hold this in abeyonce awaiting the outcome of tests
of the modified control and switching system.

(b) Redesign of the IF-BF tronsfor switch so that the sot
could bc operated on either IF or HF in case of failure
to the other stage. The Contrictor opposed this item,
stating that a transfor switch of a small size demwaded
by the available space and designed to carry the high
voltages involved would introduce o source of fzilure to
the operation of the equipment which would be greater than
the chance of one stage fziling. He pointed out the fact
that it would be necessary to introduce high voltage leads
into various parts of the equipment which would create the
possibility of breakdown. The Bureau felt that safety
factors demanded the inclusion of some means of operation
of the equipment in case of failure to one or the other
stage. It was agrecd that the Contractor would further
study the possibility of placing 2 switch or other means
whereby a stage, if it failed, could be cut ocut and the
equipment continuc to operate on the remaining stage.
Such an arrangement would be in the naturce of an cmer-
gency switch not normally operated.

(c) The question of inaccessibility of the set for servicing
was discussed and the Contractor was of the opinion
that a number of the screws holding the case could be
eliminated, thus providing easier disassembly on the
bench. The Bureau of Engincering stressed the point
that no reduction in the number of screws was desired
if there was any possibility of reduction of rigidity
of the equipment. It was brought out that the design
of the equipment and space limitations were such as to
proclude repairs with the equipment installed in an
airplane and for this reason all safety fecatures for
continued operation must bc stresscd, and particular
sttention given to production equipment.

(d) The subject of replacement of brezk-in keying relays

was discussed and certoin bad features of the present
relay were pointed cut to the Conircetor by Anzcostia.
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Subject: Conference with Western Electric Company re GN Trans-
mitting Equipment - Confidential Contract 43068, held
on 12 August, 1937 at Navy Department, Washington, D.C.
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These features included fragility of thc "cat whisker" and of
the inaccessibility of adjusting screws. The Contractor
proposed the use of type relay supplicd with GO-1 - GO-2
equipment but stated thet none of these would be available
for installation in the equipment under test at Anacostia.
The Burcau and Anacostia felt that this relay should be
tested with the cquipment. The Contractor stated that they
would preparc detailed drawing and submit these to the
Bureau. A study of these drawings would indieate whether
test of the relay with the equipnent would be necessary.

(e) The modified roller coil in the equipment was inspected
and nanually operated. It appearcd to bz nmaterially im-
proved over the original design. The Contractor stated
that this had been rctcted by machine at the manufacturer's
plant for severzl thousand revoluticns without failure.
Anacostia stated that they desired to further test the
equipuent without® lubricating the boarings to detceruine
if any binding would result.
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NOTES ON TEST DATA, DEFICIENCIES

AND PREFERENCES RE GN/RAM EQUIPMENT
BASED ON CONFERENCE OF 21 AND 22
OCTOBER 1937, IN BUREAU OF ENGINEERING.

O The control features of the original models were found
to be not as suitable for Naval use as the system now incorporated
in tentative form in the Anacostia model. The inclusion of these
features with the addition of a side tone reversing switch and
certain minor changes enumerated below in final form in equipments
called for by this contract is desired.

2 Redesign of the IF-HF transfer switch to permit opcration
of set on IF or HF in event of failure of onc unit is considered
unnecessary.

c Improvement in accessibility for scrvicing would be de-
sirable but secms impracticable. Conscquently further action ap-
pears unnecessary in this connection.

AR Undue noise pick—up is present in transuitter relay compari-
ment. Placing by-pass capacitors on both sides of the 800-cycle
line to ground minimized this. Drawing ESXX612425 appears satis-
factory except that longer adjusting screws with knurlied nutc might
be desirable to facilitate adjustuent. Windows for micromcter screws
should be placed on top instead of at the bottow of the compartuent.

5 Roller coil windings were loose. The new design proposed
by the contractor which employs silver plated copper wire wound on
a ceramic form appears to be satisfactory in view of the contractor
tests. Coil mechanism should be lubricated during assenbly.

0y Antenna Load Unit.
(2) Antenna load unit control should be labeled "Max. Load"
and Yiin. Load". )

(b) Inductance increases with number of step. The rcverse is
desired.

(c) Certain conncetions appear too closc to the shielding,

(d) If practicuble, taps should be taken off each coil in line
with end connections to avoid shorting or chafing.

(¢) Unplated detent springs were used in models. Phosphor

bronze springs suitably plated would be considered satis-
‘actory.
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(£) One set screw is flush with knob. Correction of this

(g)

(h)

(1)

(2)

(b)

(c)

(a)

(2)

(£)

(g)

item as in GO-1/G0-2 by countersinking and sealing will
be satisfactory. i

Double ended metal index line is confusing. Desire single
ended index similar in design to those employed generally
in the equipment.

It appears to be preferable to omit the ground tab and
clean off inside paint around mounting holes. This com-
ment applies to all units.

A separate letter "F" designation on knob is considered
desirable. A sample calibration chart should be submitted
for Bureau approval.

Pilot's Control Box.

Greater clearance between terminals 48 and 51 in left hand
internal plug board is desirable if practicable.. Facing
terminals 48 and 49 out will possibly correci this diffi-
culty.

Nameplatc holes on box are in error. This should be cor-
rected. '

ICS-Radio Switch and Volume Control are both of the single
hole mounting type which is not satisfactory because of
the likelihood of rotation. The use of keys on switches
and lips on volume controls to prevent turning of unit in
mounting is considered satisfactory.

The seme objections and corrective measurcs mentioned in
6(g) and 6(f) above apply herc also.

The arrangement of certain controls is somewhat inconven-
ient. Placing the IF-HF switch at top and turn so that
the "H.F. Rec." position is at the top smd the "I.F. Rec.”
at the bottom is considered prefcrable. The Call switch
should be omittcd. The question of terminology will be
covered later.

Size of lettering on knobs, controls, etc. is considered
smaller than necessary. Letters of 1/8" standard type for
control designations will be satisfactory on control boxes
and other units when feasible. Nameplate drawings should
be submitted for approval.

Volume control kmnob obscures lettering beneath. Omission
of designations "Min." and "Max." and placing a circular

arrow with wordings "Incrcase Vol." above the knob is con-
sidercd preferable.
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(h)

(1)

(a)

(b)

(e)

(d)

(e)

(£)
(g)
(k)

(1)

(3)

(k)

The designation "Microphone" is very small. It will be
satisfactory if "Microphone" is abbreviated by "Mic." and
the size of the letters is increased.

A more satisfactory mounting means will be provided for use
in Navy airplanes if the vertical spacing between the mount-
ing holes is increased to 2-1/2" and the top holes are lo-
cated 15/32" from the outside top of box. The lateral
spacing is satisfactory. Holes should be 3/16" in diameter.

Operator's Control Box.

The double-ended knobs are insufficicntly secured. Correc-
tion along lines in 6(f) and (g) will be satisfactory.

Same comments and action as indicated in 7(c¢), (f), (g)
and (h) above.

ON-OFF switch should be turned so switch is vertical when
in "ON" position.

Present Call Switch should bc changed and continually
spring loaded to pull left against spring to provide ICS
Clear. Thc control should be marked accordingly.

Arrows marked "Incrosse" should be placed above both screw
adjustments. The labels "Min." and "Max." should be
omitted. The marking "ICS" and "Side Tone" should be
placed beneath the respective holes.

IF HF
The upper left switch should be labeled REC and REC.

Clearance of R77 should be improved as practicable.

Instructions covering the sliding shelf disassembly should
be inecluded in the instruction book for the equipment.

Sockets have been inadequately marked so far as the identi-
fication of the type of tube accommodated is concerned.

The Navy tube designation, i.c., type number without pre-
fix letters, should be placed as an aid to tube rcplace-
ments in service use. The socket designation proper may be
placed so as not to confusc an operctor though be visible
when sct is placed on bench for scrvicing.

Stronger tcolephone plug shells should be employed if prac-
ticable.

A side tonc reversing switch with positions marked "Normal"

and "Reversed" shouid be provided. See pzr. 1 above. This
switch should be marked "Side Tonc Channcl®,
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(1)

(m)

(c)

(a)

(e)

(£)

(g)

(1)
(3)

(1)

Receiver cables are difficult to detach. If practicable,
quick detachable lock type plug-in connection devices would
facilitate removal of equipment for servicing.

Mounting holes arranged as follows would be preferable:
The four upper holes should have the same arrangement as
in the pilot's control box. Two additional holes 2-1/2"
below the lower of the above holes should be added. Holes
should be centered laterally. Paint should be removed
around the edges of these holes.

H.F. Transmitter Unit.

Celluloid calibration window warped. The use of wider lips
and plexiglass appears to be preferable.

Blank calibration charts with suitable spaces for inserting
type and serial numbers of the equipment to which they
apply would be desirable.

M.0. Dial visibility should be improved for viewing from
above. An inerease in height of opening by about 1/8"
will be satisfactory.

The omission of the lock on Band Switch dial would be
desirable.

Dial "Ant. Tune" should be changed so that readings in-
crease with frequency which is the final controlled effect.

Parallax present on Ant. Tune dial. The graduations are
finer than necessary. Enlarging the opening and using an
index linc flush with dial should improve this condition.
Marking only every ten divisions appears to be satisfactory.
Plated springs should be used on roller coil.

Bent pin in Ant. Tune Stop latch should be corrected.

Slight bends may be necessary as a factory adjustment,
however, and are considered satisfactory for this purposs.

Plated springs should be used in Band Selector Switch detent.

Large engraved letters filled in white on five knobs as
employed on the GO-1/GO-2 equipment is desirable.

Slide washers were omitted under tubve cover latches. This
should be corrected.

The beaded pigtail on P.A. tubc caps should be shortened
to prevent touching shiclds.

i ENCLOSURE (JJJ)



CoPY

(m)

(n)

(o)

(p)

(a)

(r)

(s)

(t)

()
(v)
(w)
(x)

lo.

(a)

(b)

The rubber covered lead bearing against L-52 (NRL model
only) should be changed to avoid this difficulty.

H.F. roller coil and turn loosened. Corrective means as
indicated above appears satisfactory.

A C.F.I. coupling post should be incorporated in equip-

ment similar to the one used in the GO-1 transmitter if
feasible. It should be marked *C.F.I."

A shorting strap should be provided on the antenna series
capacitor and its use covered in thc instruction book for
the equipment.

Excessive play in P.A. tuning capacitor should be eliminated.

Cover screw nut plates locations should be carcfully checked
to avoid screw interference.

Cracks in ceramic coupler frames and roller coil forms
should be avoided.

Coupling should be properly set after test of first produc-
tion equipment.

Band switch piece cracked in Model. Correct.
R-31 mounting is weak. It should be strengthened.
Tube conncctions should be cabled if practicable.

Carc should be taken to provide adequate clearance for bus
wiring in ¥.0. and P.A. compariment.

I1.F. Transmitter Unit.

Similar comments and corrective measures apply to this unit
as noted for the H.F. transmitter in 9(a), (b), (e¢), (d),

(e)r (f): (g)s (j—)’ (J): (k): (l), (0): (I"), (t), (V)
(R-31) and (w).

Highest frequency coupling frame was cracked. Care should
be exercised to avoid this.

(¢) M.O. tube touches near bulkhead. It will be satisfactory

(a)

to correct this difficulty by stamping the louvres outward.
This comment applies to both transmitter units and is under-
stood to require 1/4" added depth to such units.

Same comments as in 9(x) above.
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(e) Unsatisfactory drive used for #.0. capacitor. This should
be corrected.

(f) An additional column labeled "P" in the calibration chart
would be desirable for the external load coil setting.

(g) It appears to be satisfactory to lengthen coil forms T32
and T33 for the two lowest frequency bands by about 1/4"
to obtain greater leakage paths,

11. Rectifier Unit.

(2) Single hole mounting of rotatablc clements should be avoided.

(b) If practicable a schematic diagram of the input power
connections should be placed inside the relay compartment
cover together with typical calibretion curves for both
H¥ and IF master oscillators.

(¢) Receiver antenna terminal posts ere of an wndesirable type.
Terminal posts as used in the GO-1 equipment are preferred.

(d) Jumpers placed on shock mount buttons are desirable to avoid
reactance of ground lead as in GO-1 equipment.

(e) Unplated brass studs arc used on meters, washers, ctc.

(£f) Emission selector switch bracket is week. Strengthening
of bracket appears satisfactory a2s a corrective meeasure.

(g) Transmitter selcctor switch stop bent and broken with
damage to actuating pins. Index oarks are not properly
spaced.

(h) The use of non-breskable material such as "plexiglass" for
meter glasses, window covers, etec., is desirable. This
comaesnt is applicable to all meters.

(i) It will be satisfactory if cyelets are employed instead
of bushings in the base.

(j) The usc of ssparate antenna relays for each transmitter
is counsiderced to be satisfactory.

(k) An arrow should be placed neur fil:iment rheostat control
with word increase.

(1) Identifying merks should bc placed on plugs and on jacks
on transmitter and rectifier units.

(m) Spark zeps appear to be umnccessary.
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Ly Cables.
(a) Cables having the following lengths are desired in lieu of
lengths specified with proportional reduction in spares
if agreeable. The cable lengths desired are given below:

CABLE LENGTHS

GN/RAM
At
Present Desired

Transmitter to Radic Power Junction Box, 120" e
Transmitter to Operator's Control Box, I T
Operator's Control Box to Ext. Control Box 120" 1440
n B # 1 ICS Power, 48" 72t

Side Tone (Operator's Control Box to H.F. Rec. switch
( box, 54" 144"
Cables ( i L moon IF mooomow 541 72n
RAM Dynmamotor to Radio Power Junction Box e 60"
" o " I.F. Receiver, 36" 60"
I K  H.F. Recelver, 36" 60"
H.F. Receiver to H.F. Receiver Switeh Box, o/t 1440
I.P. gt L e i 4 4 96" 60"
Remote Tuner (Mechanical Linkage) 96" 132m
Remote Band Switch 5t x 96" 1324
R.F. Units to I.F. Bnits, Receiver, 95" 7an
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(b)

13.

(a)

(b)

14.

(a)

(b)

(c)

()

(e)

15.
(a)

(b)

(c)

(d)

16.
(a)

Identifying marks should be placed on plugs as covered
in par. 11(1) above.

Dynamotor Unit.

A socket would be desirable on dynamotor unit instead of
present connecting means. OSockets taking power plugs as
used in RU-4 equipments are desired.

Fuse should be mounted in small attached box having cover
labeled “"Fuse".

Mechanical Remote Control Drive.

Index notches arc 45° apart and index broach has teeth 20°
apart. It would be desirable to alter the construction to
permit changing index without requiring resetting.
A detent would be desirable on band switch crank.

Excessive torsion and backlash present in H.F., recceiver
drive which should be eliminated.

Handles have loosened. Staking on both cranks are inade-
guate and should be improved.

Detachable index should be made more rugged and projecting
lip should be omitted.

Receiver Switch Box.

The inner top side of the entering terminal panel has very
little clearance to the switch. Greater spacing is desir-
able. Lugs were bent so as to obstruct terminal numbers.
Terminal lug No. 50 is too close to wmit. These conditions
should be improved as practicable.

In the final design and construction signal drain by ICS
should be avoided as much as practicable.

Placing left phone jack on left side of box would be pre-
ferable to present design.

Box, ctc., should be proiccted as much as practicable
against damage while removing., A guide might be feasible.

H.¥. Receiver.

The opcration of the equipment in service would be faei-
litated and the applying specifications more nearly net
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if the loop terminals, loop switch and circuit are removed
and a second plug socket is provided instead. A smaller
knob should be used for the trimmer capacitor control.

End stops are not considered necessary on this control.
Protective caps for sockets are deemed necessary. Con-
tractor should submit layout for Bureau epproval. These
comments apply to both receivers.

(b) Plug outlets were wired incorrectly in models.

(¢) Receiver dials loose. This condition should be corrected
in both the I.F. and H.F. receivers.

(d) Four instead of eight screws are suggested for use in the
angle plugs while retaining the 45° adjustability.

(e) Right angle cable plugs are desirable for front as well as
for rear of receiver.

(f) Flat head screws on dial drive arc not secured by staking,
etc. Binding head screws with external type lock washers
are suggested for consideration in this connection.

(g) Screw heads should not projeet over housing of band change
frane.

(h) Dummy grid clips should be used where necessary to avoid
confusion to operating personnel.

(i) Suitable marks such as letters or numbers should be placed
on top of cans to identify trimmer adjustments.

(j) Filter number marking on bottom is not plain. Should be
corrected. :

(k) Suitable arrangement should be provided for accurate layout
of mounting bases. It is suggested that the mounting plate
be enlarged to butt against each other.

(1) Terminal board construction and capzcitor supports should
be improved as practicable. Properly plated switches should
be enployed.

(n) Chassis and shields are considered to be weak. Rolling lip
on bottom chassis cdge of I.F. unit appears to be satis-
factory method of strengthening.

(n) Edge of shield should be rounded off to clear button.

(o) Protective caps should be furnished for all outlet plug
openings, Comaent applics gencrally to completc equiprent.
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1
(a)

(b)

(c)

(a)

(e)

(£)

(g)

(k)

18.
(a)
(b)

(e)

I.F. Receiver Unit.
The following terminology is preferred, viz:

(1) Medium Frequency Transmitter.

(2) High Frequency Transmitter.

(3) Radio Frequency Tuner - iMedium Frequency.

(4) Radio Frequency Tuner - High Frequency.

(5) Intermediate and Audio Frequency Amplifier, etc.

Nameplates using terminology as above should be submitted
for Navy approval.

Comments in paragraphs 16(a) to (o) inclusive above apply
to the I.F. Receiver Unit also.

Molded fixed mica capacitors are preferred to the clamp
type.

Holcs and projecting studs are prescnt in rear compartment.
These should be corrected by owititing holes, etc.

Nunbers on interconnecting plug panels cannot be discerned.
Should be engraved on opposite side. This applies also to
the H.F. Receiver.

More extensive use of elastic stop inserts and nuts is
desirable throughout equipment when rotary motion is not
involved. The use of binding head screws with external
type lockwashers are preferred when the use of elastic nuts
is not practicable.

Disasscmbly instructions should be included in instruction
book to give method for gaining access to places like
bottom of tube sockets.

Identification marks should be placed on sepzrable rear
bulkhead to minimize chance of loss.

A.¥. Unit.
Bonding across shock mount buttons appears to be necessary.
The inclusion of a raised part as a strip riveted around
tube access doors, etc., is desirable to stiffen cabinet
and minimize possibility of water entering cabinet at such

places.

Comments under paragraph 16(i) azbove apply herc also.
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(d) Vacuum tube scckets are inadequately marked. Navy tube
type numbers without manufacturer's prefix letters should
be stamped on chassis. It will be satisfactory to place
manufacturer's symbals beneath chassis,

(e) Large brown resistor touches certain terminals. Melted
wax is present. It should be corrected.

(f) Plugs should have marked on shells necessary identifying

marks to prevent connection to wrong unit. Plugs and
sockets should be numbered.

19. Slip Covers.

(a) Identifying marks should be placed on each cover as by
stenciling.

(b) Slip covers should be furnished for all units and should
fit properly.

20. Performance, Dimensions, Weight, Etc.

(a) Certain units are larger than permitted by specifications
of contract. Proposed final sizes should be submitted for
approval.

(b) The equipment is hecavier than permitted by applying speci-
fications. Consideration is being given this point.

(¢) It is believed that production transmitting cquipuent per
paragraphs 1-3 and 2-7 of RE 13A 5044 and contract note
will be about 112 1lbs. Cables and plugs having present
specification dimensions wecigh about 8 lbs. The external
loading unit adds about 3-1/2 lbs, but is not included in
the list of units ziven in par. 1-3 mentioned above.

{d) The receiving equipment, with receiver installed together
is understood to weigh about 56-1/2 1bs. for local control
and 60 lbs. for remote controcl under the same conditions,
but without cables and linkage which varies with each par-
ticular installation. The remote control head will weigh
about 3-1/2 1lbs. without linkage.

(e) The electrical performance, exccpt reset, sonsitivity, cte.
appear to be in accordance with thc specifications. Reset
accuracy should be improved. Sensitivity appears satisfac-
tory and will meet specifications if neasured with a signal
to noise ratio of 3/1 instead of 5/1. The transmitter power
output and frequency drift with temperaturc appear just to
mect the specifications within the limits of accuracy of
measurement.
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(f) Ripple should not exceed 1/2 per cent rms and be not
objectionabie so far as transmitter carrier is concerned.

(g) Poor contacts were found in relasy compartment.

(h) 100 per cent modulation was not obtainable with 5 per
cent distortion but capabilities considercd satisfactory
for Service usc.

21, Miscellanesous.

(a) Sm211 type knobs similar to those on pilot's control box
arc preferrcd for use on rectifier unit.

(b) Additional engraved marking of antenna terminals should
be placed on top of relay cover.

(e) "Test" switch marking on rcctifier unit should be changed
to "M.O. Test". There is necd for protscting equipment
against improperly turning power switch on when test

vitch is throwm on. Drawing should be submitted for
approval.

(@) A nameplatc should be placed on top of reley box with
warning platc on frent of same counpartient.

(¢) Drawings of proposed calibrution chargs should be submitted
for approval.
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F42-1/46-52/NA6 U.S. NAVAL AIR STATION
(283) ANACOSTIA, D.C.

NOV 24 1937
From: Commanding Officer.
To: The Chief of the Bureau of Engineering.
Via: The Chief of the Bureau of Aeronauties.

SUBJECT: Aircraft Radio - Preliminary Model GN/RAM Equipments
- Supplementary Comments.,

Reference: (a) BuEng. ltr. NO0s-43068 (11-5-W8) of 10 Nov. 1937
to INM, NY.

Enclosure: (A) Photograph AN-50884. Model XRAM Radio Receiver
(Herewith) Switeh Box, with Anacostia mounting modifications.
(B) Photograph AN-50885, Interior of XRAM Radio
Receiver Switch Box, showing inadequatc resistor
mounting.
(C) Photograph AN-50886. Model XRAM Radio Receiver,
showing damage to Switch Box plug shell.
(D) Photograph AN-50902. Hodel XGN Radio Equipment -
Connection in H.F. transmitter unit for Crystal
Frequency Indicator.
(E) Photograph AN-50903. #odcl XGN Radio Equipment -
Connections for C.F.I. in I.F. transmitter unit-
Front View through botiom.
(F) Photograph AN-50904. Modecl XGN Radio Equipment -
Conncetions for C.F.I. in I.F. transmitter unit-
Obligue rear view through bottom.
(G) Photograph AN-50905. Wodel XRAM Radio Receciver -
Dial drive and tuning mocchanism.
(H) GN/RAM weights.

1. The following comuients are subnitted in advance of the
final report on tests of the subject equipment, and are supple-
uentary to commcnis by this stution's rcpresentatives at Bureau
of Engineering conferences of 18, 21, and 22 October, 1937.

2s The supplementary observations reported by this letter
pertain to the following equipment details:

(a) Receiver and ICS output power, impedance, and mis-
watching.

(b) Range and smoothness of various volume controls.

(e) Wiring of transmitter key jack through ICS-Radio
switch.

(d) Modification of receiver switch box mounting.

(e) Unsuitable resistor mounting in recciver switch box.

(f) Design details of tuning drive and dial.

(g) CFI coupling in transmitter units.
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3. Laboratory measurements of output impedance confirmed
recent flight indications that reception is again unduly impaired
when either pilot or radioman switches to ICS, whereas measurements
by the contractor's engineer taken at this station 23 August 1937
showed that at that time this trouble had been oversome, by suit-
able impedance matching obtained with a Genersl Radio type 166
telephone transformer. The statement of the contractor's cngineer
that, by a change in connection of ©hc contractor's ICS output
transformer he had succeeded in duplicating the satisfactory opera-
tion demonstrated with the General Radio itrensformer, is obviously
in error as shown by the following comparative data. The measure-
ments were taken on the CW beat note cutput of the HF roceiver on
the carrier of a local broadecast station WISV, 1460 kes; the
receiver volumc control was left adjusted where apoproxiuwately 4.5
volts were delivered to & load of 600 ohms. The ICS power switch
was ON, the IF receiver was ON at minimum MVC pesition; the in-
dividual headset volume controls and the ICS screwdriver volume
adjustoment were at maximm setting. The variable output load, in
the neasurements of 18 Noveuber, was in parallel with one 20,000
ohm headset, one 20,000 ohm and ome 4,000 ohm cutput voltmeter.
Slight discrepancies bectween observed volts and williwatts are due
to instrunent errors. Astoriskes indicate impedance for groatest
output milliwstts.

OUTPUT FROM H.F. RECEIVER

sMVC: Load : Switches on RADIO Switch on 1CS

tor :Resistance:Output : MH1li- :Output s  Hilli-
Date :AVC: Ohms : Volts : watts ¢ Volis 3 watts
23 Aug.:MVC: 600 y Lo & 25 R T 17
1937 = ADD 3 L.25%: 36 : 3.6% 3 333
: : 300 = 3l 3 28 s B e 23
: $ 200 : 2.5 3 24 5 PR ik 2L
18 Nov.:MVC: 600 2 L8 28 : 0.59 ¢ 0.50
1937 & : 400 r Buk = 24 : 0.56 : 0.68
$ z 300 & 2 3 20 ¢ 052 % 0.80
: : 2000 =z 1.85: 15 3 0udb s 0.95
: 2 100 5 - 3 — : D.3in: L.07¢
H : 80 2 - g - s D.33%: 1.07¢
: : 1,000 : 6.0% : 31* £ = -
23 Aug.:AVC: 600 : L.L @ 25 : 38 3 12
1937 @ $ 0 & 3.8 3 33 : 2.6 3 20
: : 200 $ 3u8 = 35 T 2k 2 22
: : 125 = 2.5t ; 3@ 2 2.0% 3 26%
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: MVC : Load : Switches on RADIO : Switch on ICS

: or : Resistance : Output : Milli- : Output : Milli-
Date :t AVC :  Ohms t Volts : watts : _Volts : watts
18 Nov. : AVC : 600 ¥ Ak = 25 t 0.4 2 0.23

: : 400 £ 3.3 - 23 $ 0.38 : 0.31

: : 300 r 2.9 : 2 : .36 =@ 0.37

: $ 200 e 6. g 15 3 0.33 ¢ 047

: : 60 : - - :  0.22% 3 0.65%

3 : 1,000 3 Aok i ZO.5% 8 - R

The discrepancy between the receiver output resistances (for
maximum power) measured on MVC, 23 August compared with 18 Nov-
ember, may be du¢ to possible parallel connection of a low-imped-
ance headset during the measurements by the contractor®s engineer;
the original low AVC impedance value of 125 ohms was due to the
shunting action of the volume control resistor prior to modifica-
tion of this circuit. The observed present 1,000 ohm output
impedance of the recciver, on both MVC and AVC, appears higher
than desirable for suitable impedance matching, and in production
should be lowered to preferably 250 and not more than 500 ohms.
The most serious impairment, however, is the great loss of receiver
output when either control switch is on ICS. Whercas the earlier
measurements show only a slight signal reduction when the switch
is thrown to ICS, the latest measurements now show that this loss
has become prohibitive; this apparently is due to a great decrease
in the output impedance of the ICS system, which formerly was
equal to that of the receiver, but now appears to be less than
one tenth of the latter.

QUTPUT FROM I.C.S. SYSTEM
(Volume control settings same as in Receivcr Output deasurements,
but receivers free from incoming signals)

sIVC: Load
tor :Resistance

ICS Output

2 ICS Qutnput
Mixed with Receivers: Clear Channel

Date :AVC: Ohms : Volts :Milliwatts : Volts : Milliwatts
23 Aug.:MVC: 600 & Bsh * 65 : 9.0 : 100
1937 : : 400% @ 6.3% 78% :  9.0% : 120%
: = 300 : 6.0 72 :: 78 = 110
s : 200 S (R - 75 e 8 3 100
18 Nov.:MVC: 600 s 50 40 : 5.2 ¢ 42
1937 = : 400 £ &sE @ 50 : 5.0 55
: : 300 s 43 3 55 @ 4.5 1 60
: : 200 s 3.8 : 70 Cy Y Pe 75
: :  1oo¢ $ . B0% 3 75% : Sk 4 0%

dy
|

s
3
:
a
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:MVC: Load :__ ICS Output - ICS Output

tor :Resistance:Mixed with Receivers: Clear Channel
Date  :AVC: Ohms : Volts :Milliwatts : Volts : Milliwatts
23 Aug.:AVC: 600 ¢ LA 3 30 $ 9.0 = 100
193 = 3 300 ¢ 3T 1 40 : b.g* 3 110%

: : 200 s 35 : 45 : 50 £ 100

8. &%  E25 $ 2.8¢ 50% s 80
lggggv.;AVC; (Same as MVC values of this date above)

ICS output on 18 November is inferior to that observed 23
August 1937; especially the "Clear Channel" position fails to
give the formerly observed desirablc strength increase, although
the second advantage, namely, elimination of noise due to the
receiver, is still retained. It is recommended that the ICS
output impedance be made approximately 500 ohms, which is high
enough to prevent undue by-passing of rcceived signals, yet low
enough to give good ICS output into two headsets in parallel.

It should be noted that in all above measurcments, one headset
is represented by a load rcsistance of 600 ohms, while two head-
sets result in a 300 ohm load resistance.

4e The peak output obtainable from the H.F. rcceiver,
before saturation, fell from a valuc of 17.75 volts (into 600
ohms) at full gain MVC, to only 10.0 volts for any other set-
ting; this should be corrected in production, and is probably
a rosult of the temporary modification of the receiver cutput
circuit.

5+ The receiver volume control, in the MVC condition, was
found to be too abrupt near the high volume end. Thus, an out-
put voltage adjusted to 15 volts at full gain, fell off abruptly
to 8.7 volts on the first step of volume reduction; this also
may be a result of the improvised switch box circuit modification,
as the volume control in another unaltered box, gave less abrupt
changes.

6. The ICS volume adjusting rheostat in the operator's
transnitter control box was found to give an extremely rapid and
critical regulation 2t its high volumc end; when set half-way,
an ICS speech signal of 4.3 volts at full volume was rcduced to
less then one-quarter volt. It is rccommended that this action
be rendered more lincar.
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7. It was noted that the ICS-Radio switches transfer the
microphone switch buttons, but not the corresponding circuits
of the transmitting key jacks, the latter being left ir the
radio keying circuit at all times. In order to enablc¢ use of a
throttle type microphone switch when desired, both for radio and
ICS, the key jacks in both operator's and pilot's transmitter
control boxes should be wired in parzllel with the microphone
push-button circuits, through the ICS-Radio switch.

8. Enclosure (C) shows damage to the switch box plug shell
which readily occurs during removal of the box from the receiver,
inasmuch as relecuase of the knurled screw may be expected to un-
latch the box. This damage, likely to occur in service, may be
prevented by a simple bayonet slot nmodificztion effected at this
station and shown on Enclosure (4). This change is recommended
for the production equipments.

g. Past experiencc has shown that no circuit components
should be comnected to the "Bradleyometer" volume control assembly
screws, in view of their very small and undependable clearance to
the inner connecting straps as shown on Enclasure (B); it is there-
fore recommended that the resistor R-503 be electrically insulated
from these screws, and be mounted in a more suitable wanner.

10. Two defects noted in the dial drive and tuning ucchanism
are shown in Enclosure (G). The bearing bushing, on the tuning
drive end, is apparently mercly pressed into the gcar case and
has worked loose; a more dependable method of securing this should
be provided. The tuning dial itself, which worked loose in both
receivers tested, is scen to have a snall positioning notch on its
inner edgc, engaging with a pin driven into the gear hubj; this pin
caused a pough abrasion on the inner face of the dial retaining
nut, without howevsr serving as a lock for the latter. It is
recommended that standard Navy Practice be followed by providing
a positive lock for the dizl retaining nut; the standard construc-
tion employed on other Navy receivers provides a wider hub surface
on the gear, with a small tapped holc in place of the positioning
pin. A fillister-head locking screw, located so it bears against
a flat side of the dial retaining nut, passcs through a suitable
hole in the dizl into the gear hub, thus properly aligning the
dial and locking its retaining nut.

11. Enclosures (D), (E), and (F) show the improved CFI coup-
ling connections incorporated into the transmitter units at this
station and found satisfactory for use with the LM and IM-2 CFI
equipments. The resistence drop through condenser grcund connections
is employed as coupling; by lashing the CFI connection alongside
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the ground wire, open loops were avoided, and reaction on the trans-
mitter frequency was eliminated. It should be noted that it was
necessary to lengthen the original short ground connection of the
by-pass condenser on the rear of the ¥.0. compartuent in the I.F.
unit to obtain & suitable degree of CFI coupling, &s shown on
Enclosure (E). This length of lead should be wmaintained jin pro-
duction, with ground and CFI lead lashed together; an individually
grounded lug should be provided, instcad of employing the angle
fitting shown.

12. The changes described in this letter have been affected
in the subject equipment model which was used at this station for
flight tests; this model will be returned to the contractor's
plant, in accordznce with Burcau instructions.

/s/ V. C. GRIFFIN
Copy to:

NRL Bellevue
NAF Phila.

~6- ENCLOSURE (KKK)





