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1. The tests herein reported were authorized by Bureau of Ships
letter, reference (a). Additional references pertinent to these tests
are listed as references (b) and (c).

Reference: (a) BuShips 1tr. C-N0s-73237(1~23-DR1l) of 28 January
1941.

ib; Specifications RE 13A 583A.

¢) Bendix descriptive specifications.

QBJECT OF TEST

2, The object of these tests was to determine the compliance of
the equiprent with the requirements of the specifications, references (b)
and (c) and to determine its adaptability for use in the Naval Aircraft
Service.

ABSTRACT OF TEST

3. The equipment was tested for mechanical construction, eslectri-
cal performance and its suitability for use in the Naval Service. Flight
tests were conducted at the liaval Air Station, Anacestia, D. C., the re-
sults of vhich are appended tc this report,

b The tests covered the following points:

(a) lechanical.
(1) viorkmanship.
(2) laterial used,
(3) Size and weight.,
(4) Mounting features,

(5) Rucpedness,

(%) Electrical.
(1) Power output.,
(2) Callbration accuracy.

(1) Audio characteristics.

(4) Frequency stability vs, variable temperature.

(5) " " q  wariable humidity.

(p;,) " " n reset,

(7) » » " tune-cperste position,

(8) n n " wvibration.

(9) " o " yariation of primary power supply.
(10) o - with half-tour key locked operatlion.
(11) " " vs. roll and pitch,

(12) Effect of other channels on one in operation.
(13) Effect of detuning the F,A. cireuit,
(14) Power drain on primary supbplr.
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Ganclusions

As A result of 0 te g bk adlowingy tonclusior ware Teachieds

ta) Im it resd) Tthon Lhe oauimmentl iz not sabtislactory for
sl ‘. { .121-'“1 L v e

(b) | TEIET 2 sned wrlcaa Lp 33 sxsellent,

2} ktit the oxXdepilion of the method i securiny the Lransmitter
kasé to the mounting plate, the equipaesnt is suffliciently rupged to in-
ive lang and reliallds servies, The rear ¢lips for securing tha trans
mter base o the mountang plate carried away whan the equlpment was sub-
Jectad to an acceleraticn of 6.4 g, hia Faflure occurred with the equip-
ant mounted L #lzoptal positics but with the {ront panel down. The
egulment ws ropped |} imilar plane with the face up, but it

15 that the snap [astens on the front of the mountin: base are not
rugped enough to withstapd a similar aceceleratian, No other damare oc-
wrred gnd the aqulpment 5.;-;5::3.‘.‘51‘111_)' Mlthestood the asccoceleration i3 the
normal position,

2) The corganlsnte erf J.I'i"'clr.!}f," 15 discuesseqd in Lthe T3 snt test
report. The Gesign of the equipment 1s such as to provide for guick and

easy removal and reinstglling of tha unlis, CQartaln operational features
exist which are undeajrable, HNumérous tuning adjustments are leocated

the sides ol the chapnel units in addition to those nounted o the [ront
panel, This necessitales remaval the unit Lo make ndjustments. [ndes

certain conditisns as much as one hall hour was required Lo properly tune
the equiptment, With the nost adequate callibration charts and thorough
familiarity with the aft tha sqguipdnt, this time may be con-

g »

siderably reduced, but obably not within satisfactory limits, £ toocl
is provided for maldnpg mcst of the adjustments, but a wrench (net pro-
vided ), is necessary for chanzing the link connections, The 1.0, aperates
on 172 and /3 of the cnbout frequency. It i lopossible with the LA
crystal {regquency indicator te determine the preoper harmonic frequency.

(g) Cne awitch contact of the channe] selector svdteh failed. This
was die Lo top much stock being drilled aut for the rivet holes; as A
result the cogtact arm broge off.,

(f) The squipment is not designed for ready accessibility for re-
placing parts or sérvicing. 7ue to the multiplicity and bunching of the
wiring, servicing would be a difficuls and tedicus aperation even [or ex-
perienced personnel.

(g) All parts on the model submitted for test were not carked for
identification,

(t) The speciflications refer to a 40 ampere fuse in lhe dymamotor
Input cireuit, These fuses as supplied with the equipment were rated
al 50 amperes. Several of these fuses failed, usually when starting
after the dynamotor had been idle for some tinme, After replacement with
60 ampere fuses no further failures occurred.
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Conclusions (Continued)

(1) Friction dial locks are provided. Unless the |L0. dal is held
firmly while tightening the lock, a change of frequency occurs.

(}) Color coding of the wiring has been incorporated but due to
luplicate coloring and cabling of the mass of wires, tracing of circuits
is impossible.

(k) It is possible to preset the !, 0. atage on the bench or in the
airplane, provided in the latter case the airplane engine is running.
nherwise the current drain is too great on the airplane battery,

(1) The equiyment is not arranpged to provide for use of a Lhroat
sd crophone,

(m) The [requency variation due to variation of temperature dces
not in all cases neet the requirements of the gpecifications, The maxi-
mwn variation in the low frequency bands i3 1,045% where the allowable
variation s U,025% and in the high frequency band iz 0,03247 whore tlie
allovable variation is 0.01%,

(n) The equipment meets the {requency variation due %Yo change in
relative humidity except on the high frequency band vhere the variation
is 0.0345. The allowable variation is 0.02%.

(o) The variation of frequency when switching from the tune to
operate position was a maximum of Q.085%. The allowable variation is
0,01%.

(p) Removing or replacing channels adjacent to one in cperation
had an appreciable effect on the cutput frequency. Changes up to 23
‘dlocycles were observed,

(q) The transmitter was L/!." oversize in width and 3/8'“ oversize
in depth., The control box is oversize 1" in width and 11/16" in depth.

(r) The contacts on the "pilot's control unit" and "transmitter
extension" cable connectors are not marked individually,

(s) In most cases the push button operation is sc senaitive that
very slight pressure, such as brushing against them with the sleeve, etc,
rauses the circuit to operate.

- 1 =
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DESCRIFTION OF EQUIPMENT UNDER TEST

5 The subjeot equipment is manulactured by the Hbendix Radio
Corporetion of baltimore, saryiand, mrd is known as the lodel CXAR lire
eralt Hadle Zgquipment,

8, The equipment conslsta of m [our channel transmitter unit
st mm 105 unit with agsociatad controls and ombles. Eaoch unit 4is pro-
vided with 1us owm dynazotor and the entire equipment aperates from a
3 Tz 20 wolt D.L. power supplys,

- [he eqelpment is designed for remote and locel ountrol.

. Ihe transmitter provides (or three types of emisslon - CW,
£y =id volee, and the two low [requency ohannels each cover the fre-
senoy range of 540 to 1500 ace, and the two high frequency channels oech

cover the rUrequency range of J000C to 2050 kes. 4Any combinmtion of
channels may be used in the transmitter, '

da The Jesign of the transmitter 1s based on the measter oscile-
sntor power amplifier prinsiple.

METHOU OF 7887

17 4 deseription of the methiods used in conduecting the tests
toilows

(a) The squipment was checked for slze, weizihit, mechanical cone
struction and workmanship. It wes then assembled and tested for slece
‘rienl performance.

(b) For all tests, except as otnerwise specilied, tine primary volisnze
was kept constant at 28 volts, and a SOOJpr. 40 ohm artificisl antenna
wns used,

(¢) The current drain was determined with the use of n laborntory
type precision smmeter and voltmecter.

(d) Powsr output messurements were made with verious antenns charac-
teristics in accordsneg with tne speciflications. The power outlput was
snloulated (rom the recordings of an K.F. anmeter and known values of
rasistance in the antenaa.

(e) The overall sudioc charecteristics were detarmined witl the use
of = pest frequency oscillator, mixer unit and a wave mnalyzer. |iith
the modulation f{requency varied from Z00 vo 3000 cyoles and modulsted
npproximately 7B per cent the cutput voltage was recorded at the Vericus
steps a5 indisatsed by the wave analyzer.

(f) The audlo distortion was detsrained with: the usze of toe zame
apparatus es ahove. JIhe output voltage ol successlive harmonics of the
modulation Irejquency as indiceted by the wave snelyzer were racordsd and

s




the aulic distortion determined as the 'S of tlese values.

{g) For froquency stability measurements when =ub jectied to a waria-
tion of temperature and relative numidity the equipsment vas installed in
& temperature control clamber and the frequency change measured with an
LE frequency drift indicator. For frequency drift due to terperastus
“hanrge, the humidity was maintaiued at a value helow SOOI throushout the
teat, The temperature was varied between the limits of +55°C, to approxi-
mately -25°C, in steps of 10°., Lt each ten dejrae clange tie squipment
was operated key locked on CW for thirty minutes after which the fre-
QuUeney was measured,

(h) To determine the frequency drift due to change of relative
nanidity the temparature wae maintained between 40® and 4%°0C., The [irst
step was to onerate the equipment on CW key locked for a pertiod of 15
ninmutes at tie end of which the frequency was measured rs above. The
second step was Lo increase tiie relative humidity to approximetely 9535
and agalin cperate the equipment key locked for one half hour at the end
af whichi the frequency was again measured. The third step was to reduce
the relative humidity to 30% and after a half hour key lockad operation
a ireguency measurement vas made. The overall frequencr chanie was de=
tarmined as the {requency dilference at the end of the second and thiird
cteps with respect to that at the end of the [irst stap,

(1) The reset measurements were made n: [ollows: The esquipment
782 tuned up on a predetermined frequency. The ['requency then neasure:d
with an LM frequency indicator. Then by means of tihe push buttons, the
squipment was switched to each of the other clhannels and returned to the
orizinal position. The frequency was measured aftor each reset, Reset
neasurements were made on each channel,

(J) The [requency deviation of the .0, between the tune and operate
positions was determined by tuning the N.0. in the "Tune" position, then
switching to the "Operate"” position and tuning to tie antenna without
read justing the ).0s. The deviation was the frequency Mifference as
measured under eacn of the above conditions,

(k) The vibration test was made by mounting the transmitter on a vi-
bration table and operating on CW, key locked, full power for cne hour,
The frequency was measured before starting vibration and at regular inter-
vals during the one hour test.

(1) For key locked operation the temperature was maintained at approxi-
mately +45°C. and the relative humidity at 30 per cent. On UW, key locked,
full power cparation the frequency was measured after a five minute period
at regular intervals for one half hour,

(m) For the roll and pitch measurements tle equipment was mounted on
a platform designed to tilt 45° from the vertical. For the roll measure-
ment the equipment was inclined from side to side and for pitch back and
forth from the vertical position. 'ith the equipment operating at full
povier, CW, key locked for one half hour and inclined to the specified
angle at a rate between 4 and 10 cycles per minute, lrequency rrasurements
were made at regular intervals in the vertical positicn an' at the point
of maximum deviation during the 45° movement.

wlle | ‘ _
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(n) To determine the effect on the frequency of a channel in operation
by removin: and replacing adjacent channels, the equipment was adjusted
for normal operation, The frequency of a particular channel was measured,
then the adjacent channel was removed and replaced by sach of the other
channels in turm, and the frequency measured at each change.

{0) Frequency change due to Jdetunming the P,A., was detemmined Ly
measuring the frequency under normal operation and again after detuning
the P.A, circuit 25{ above and below normal plate current,

(p) The acceleration test wvas nmade by mounting the equipment on an
accelemeter capable of acceleration in excess of 3 g. The equipment was
subjected to acceleration mounted in the normal vertical position and at
90° {rom this positien, 1.e. face down,

GATA RECORDED DUADIS TLST

11, Data recorded Juring the tests in the form of tables ard
charts are appended to this report. These and other data pertinent w
the tests are discussed in the "Results of Tests."

DISCUSSION OF PROBABL. ERiOiS

12. Folloving is a list of the apparatus used in eonducting the
tests with the margin of error according to the manufaclurer's puarantee:
> 5

Ser.lio, Accuracy
Jfeston DC voltmeter lodel 45 41660 + JO5%
‘veston DC ammeter lodel 45 41433 * U5
/estinghouse H.F. ammeter Type CX +2.0
¥*neral hadio vave analyzer Type 736 A 276 *5.,0
Jeneral Hadlo Jeat requency oscillator Type 713 B 209 +2,0
Jeneral Radio electron oscillograpyh Type 6&7-355 379
Radio Research crystal [requency indicator Type Li-2 583 + .00
ftadio Research [requency drift indicator Type LK-1 1 * L0X5
G. Luff hygrometer ~15,0
Frigidaire temperature chamser *2.0
HAF acceleneter +10,0
NRL mixer unit > 50

- L= Wil
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RESULTS OF TL3TS

wh

ults of the tests of the subject equipment will be
ed d to its compliance 'ith the speciflications, refer-
) e ﬂuruc-r of the sub-paragraphs are in agreccent with those
I DITRODUCTION

The =quigment sonpsists of the foilmd ng ftens:

. Tranamitter and pounting.

2, Dynanotor and mounting,
3. Pilot's contre: bex,

v Couplete set: of cables,
5. Comrlete get of tubes,

. SHn cover,
Te TEn Lrdtractics Boaks (I‘H, wWere Supy iied)

« tme sel of spare tubes was supplied,

‘s Ten sets of drawings (Two sets were supplied),
én seta of Lest data (T sets were supplied),

The weicht of the flrst five ftess is 103.5 lbg, which 1s 3.° g
Ver the specificztlon requirenspts Wel s and Ji Lo 13a
=4 n Fatle X,

covers tiie frequency rapges of 150 teo 1300 fe,

' Each of these ranges is cavered by & single plug
hange] transmitter {8 provided to accormoda
nels dnd two mach cevering the above ranges were supplaeg for test,

L= of a  batton band sidtcehing device one of the four
pay he selected. This may be acceomplls Oy eithe;
o Temnn e CRILTOL,
The equisnent i3 provided for QU UWC or voles smizzion,

= sguinment s based on the master oscillator power amplifiel

1 iple,
The tTans is desipned to sperate inta a fisted and tralling

iBar
fire anténna; tie latter limited to a maximum of 350 feet,

The equirment ix designed for maximum conveniernce of installatioer
but certain features of operation were obsarved Lhiat were undesir-
ible, Tue to the swultiplicity of tap switches, and the method of
~hanging these taps, the time regulred to chanpge frequency is mweh
rreater than is deeped sa*is!‘actor; in the Naval Service aven with

o #
fie ufie of -ai;brat.‘on rhsrt. Athout calibration charts it ==
3. Jhe 3 cr wsoillator operates on one-hal! ar

!!.< the

spe-third of the -:-.,'-.I--jt .':]uﬁ!tc_,. Since the CFPI is couple
L ¢irouit it is impossible te identifly the proper nharmenies.




1
i
#
2 i

The performance of the equiprant at high altitude is discussed in
trne {light test report appended to the reporti,
11
UB-SFECIFICATIONS AND GENCRAL REQUIRZICNTS

The tubas used are includad on the llavy approved 1ist and performed
itestaatorily and thout. failure fhiroughoul. tUhe tests,
one Lte tact failed on channel A. This was due to the fact
that, when Jdrillins the holes In the spriag contact arm for the

Loy ¢ of myetiage Yo the asin swaich arm, tow litlle material
remalned an at 15 point the contact arm broke off, Ixamiaation
tsclgged that all contacts of the ciiannel selector switcl were of
sinnlay AELInEl apd therefore ndt sufficiently mig-ed for
gsatisfactory periortsa 3 ;
Push button smwatehes are rranped: that cach witdt may be easily
renoved and replaced waathout disturbing any ather unit,

The equi sment does not all forr reddy accessibility [Tor replace-

pent ar PVICINngE. oome of tithe societ., feliy and switeh

reglaceneris would reguire polderable disassenbly, and "trouble

shioctina® of L irang oF replading of S et recentacis
VB & A f2ed] @ Veldious and HIficull aperaticn, & contact:
£ the piloty control fnit and tiansmitter ten ptacles

Al t nidetely ldentiised as grnly ¢ ‘ i terminals

T "

the component paris on toe ute-g sagthed : - ere not all

narked ror identilfication purposes,

Both tlhe oscillator and power amplilier stages are series [ed,

The meters are so no to be readd t tad witihh othér

of the sape nominal size havin: the maximu Prsions fer Stod

iy the meter specificationsa,

With the exception of the tap switches op t
uits, which are pro-set and réqguire noe Turther
-t e 2f frequency or antenna s desired, the
loecsdted or tNe Tfront panels of the respective
A gpecial vacl s provided for making all pecussa
except chanping the condenser links in the channg
carried in a coptainer mounted ca the left side o
in case of loss or misplacement; of this toal

wril]l serve as a subsfitute,

'
-

"y ast "'-_-";'.__3.

L uRit ’ &) 3

I the transmd tier.

ol 8
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<-Z1 The relays are accessible for examination and adjustment on removing
the transmituer from the cabinet, The keying relay permits satis-
factory keying up to 30 words per msnute,
2=23 (&) MHumeraus fuses are lncorporated in the l*,u. nent. T3%h one
exCeption they proved adequate. The exception -as the fuze 14 the
iynamotor input, rated in the descriptive specifications at 40
amperes,; but actually in the equipment a 50 ampere fune, This
fuge burned out on several occacions, usually when first startins
the dmanotor after a comparatively long idle period. This was
then replaced with a 60 anpere fuse and no further failures o=z-
CUrretl,

(L) Iallapmable material 13 not used in the equipment,

2-27 .rict on locks are provided on the various dials. Unless the L0,
lials are held securely, tiphtening of the lock causes a change in
fraquency.

-

#=J7 Lach channel is provided with a calibration chart for two irequel

cica adthin its band for raset purposes. These charts are wmounte
on the front panel of the channel units,

£=XG ach control is identified by enpraving the namne of the control

on the panel and in addition has a designating letter,

£=30 The arrangement and operation of cantrols is such that only with
ompleta calibration data for a given antenna can the equipnpent
be adjusted for proper operdation vithin a time period of 5 minutes,
iithout the above information as much as one-half hour has been
necessary to adjust for proper operation. Thorough lamiliarity
witll the performance of tiue equipment will reduce the above time
f tuning by an appreciable amount,

e performance of the equipment under various climatic conditions
{2 Licussed later in this report,

<=33 The equipment performed satisfactorily with kay locked full power
o+ ration considerably in excess of one-half tiour,

The sounting of component parts as well ac all connections ia
axcellent ir; that there is & minimum possibilit;” of wvibration,
crystal]l gzation or any other action vhich might effect the frequency
stability,

Z- 3 The insulated wiring in the equipment i:s color coded; however,
there are 345 many duplicates of the coloring and the wiring is
s bunched that it is impossible to rely on the color code for
tracing circuits,

2-46 The performance of the equipment when subjected to shock and

vibration will be discussed later in this report.DECLASS'FIEr



2-47

2-52

3-1

3=3

The equipment did not withstand an acceleration of € g. in all
directions. .hen mounted in a horizontal plane as for normal
operation it performed satisfactorily. When mounted in a hori=
zontal plane but with front panel facing down the transmitter
partially carried away from the mounting base due to failure

of the rear mounting clips. This occurred at 6.4 g. No further
drops were attempted. No damage occurred to the equipment other
than that mentioned above., The acceleration curve is shown on
Plate 9.

Access to the tranamitter for the purpose of inspection, repair
and replacement of tubes is obtained by removing the chassis
from the cabinet. Likewise the tuning units are removable from
the chassis. In both cases they are secured in place by meana
of knurled thumb screws,

III
TRANSUITTER PERFORLANCE REQUIRSMENTS

Unless otherwise noted all measurements were made with a 40 ohm
300 mmf artificial antenna. The power output on CW, MCW, and

voice measured with the above and various other antenna values
meets the requirements of the specifications. The results of

this test are shown on Tables 2 and 3.

All of the pilot's controls are located on the pilot's control
box, and all of the ‘s controls are located on the front

3=5 (1) It is possible with the aid of a crystal frequency indicator
and a calibrater chart, "but not with the crystal frequency in-
dicator alone for reasons discussed in paragraph 1-10," to pre-




3-6 (1) It is possible for the pilot or operator to select either of the
channels independently of each other. 3Since the push buttons of
the pilot's control box and of the transmitter are in parallel
pushing the button of one causes the hold in coils to draw in
both buttons thus visually indicating the channel in use., Chang-
ing fron one pretuned channel to another require:s less than 30
seconds,

3-6 (2) It is unnecessary to readjust any power controls due to shift-
ing bands,

3=7 (1) Either the pilot or operator may select code or voiceemission,
The operator in addition may select MCW which Ls met required for
the pilot in these specifications. The time required [or shanging
the type of emission is within 30 seconds.

3=7 (2) It is not necessary to readjust any power controls when changing
the type of emission.

3-2 (1) The equipment provides for a variation of power output by means
of a two position switch marked Tune-Operate. In the tune position
it is impossible to operate the transfer relay.

3-8 (2) In the operate (full power) position no tubes oscillate in the
Key up position.

3= (3) A test key is located on the front panel which nmay be keyed or
locked when the switeh is in the "operate" position,

3-9 (1) The owverall audio frequency characteristic meets the requirements
of this paragraph as shown on Table 4.

3-9 (2) The audio {requency distortion is within the 15 per cent r.m.s.
requirenent of this paragraph. The results are shown on Table 5,

3-10(1) Selection of the type of emission automatically selects the
proper sidetone signal.

3-10(2) The sidetone frequency on Ci 18 1350 cycles and on LCW 1060 cycles.

3-10(3) The sidetone audio characteristic is within the requirement of
this paragraph.

3-10(4) The sidetone circuit to each receiver has an adjustment of
from 50 to 300 chms, and side tone level from .l to 8 wvolts in 10
steps. :

3-10(5) Voice and sidetone output levels are separately adjusted.

bk L
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3-10(6) The above are installation adjustments and access is obtained by
removing the chassis from the cabinet.

3-11 No headset volume controls are provided in the equipment.

3-12 In addition to other functions the keying relay when closed,
closes the sidetone circuits to the two receivemand grounds
the output antenna terminals to the receivers,

3-13 The pilot's control box and transmitter panel are each provided
with a microphone switch marked "Radio-Off-I1.C.3." In the radio
position with the transmitter tummed on it is possible to operate
the transfer relay and to modulate the transmitter. The pilot's
control box is provided with a throttle switch jack.

3-14 The equipment in its present condition is suitable for use with
an RS-38 microphone on either radio or I.C.S. positions but is not
suitable for use with a throat microphone. The wiring of the pilot's
control box does not conform with the schematic diagram N90562-A
of the desoriptive specifications reference (c), but the wiring in
either case does not provide for the use of a throat microphone.
It was determined that shorting the tip contact of the microphone
jack to ground permitted the use of the throat microphone. Throttle
switch operation has been provided in the pilot's control box.
Closing one microphone button or throttle switch does not energize
the other microphone. The operation of one microphone has no
effect on the other since their circuits are segrepated.

3-15 Either the pilot or the operator can start or stop the I.C.S.
independently of each other. However with the "Local Power"
switch of the I.C.S. unit on any position except off neither the
pilot or operator can release the I.C.S5. button. When the I.C.S.
is made operative microphone current is available to either micro-
phone provided the microphone switch concemed is on the I.C.S.
position, The operation of the transmitter does not interfere
with I.C.S. operation. Power to the I.C.S. unit is brought in
on the same cable which brings power to the dynamotor and trans-
mitter units.

3-16 A receiver selector switch is not provided on the transmitter or
pilot's control box.

3-17 An under voltage relay is provided in the transmitter which
operates automatically when the input voltage falls below 24 volts
allowing for operation at reduced output. An additional filament
ad justment is not provided,

3-18 Two meters are supplied and mounted on the front panel of the trans-
mitter, One indicates the radiating current and the other by means
of a switch indicates filament voltage, the P.A. grid current and

+A. P current, ] m : |
DECI ASSIEFIET




3-19(1) The frequency stability due to variation of temperature does
not in all cases meet the requirements of the specifications,
The results are shown on Tables 6 and 7.

(2) The equipment meets the frequency stability and power output
requirements for change of relative humidity on all except
;h-hilfa-tmumeycbml. The results are shown on Tables

to

(3) The equipment meets the reset requirements of this paragraph.
The results are shown on Table 12,

(4) The equipment does not meet the "Tune-Operate" frequency change
requirement of the paragraph. The results are shown on Table
13.

(5) The apparatus used for vibration tests is not adaptable to fine
adjustment., The amplitude is not consistent throughout the
surface area and varies between the limits of .031 to ,062 ineh,
The vibration characteristic is more of an impact than of a
sine wvave form of movement., The measurements as made included
the normal key locked drift in addition to the vibration effect
and since the key locked measurements were for the duration of
one-half hour and the vibration for cne hour, the actual fre-
quency deviation will be somewhat less than shown on the tables.
With better control of the wibration table operation, the effect
of vibration on the equipment would be further reduced. Subject
to the above conditions it is believed that the equipment would
meet the requirements of this paragraph. The results of the
tests are shown on Table 1l4.

(6) On full power Ci operation a change of supply voltage from 24 to
28 volts had no measurable effect on the emitted [requency.

3+19(7) The equipment meeta the frequency stability requirements for key
locked, full power, OV operation for one-half hour at constant
anbient temperature. The results are shoom on Table 15.

(8) The equipment meets tiw frequency stability requirements for roll
m The results are shown on Table 16 and Plates 5 to 7,
ve,

(?) The effect on the frequency of a channel by removing and replacing

. ad jacent channels showed a frequency change up to approximately
2] Ke, The rosults are shown on Table 17. The effect of detuning

the P.A. circuit is shown on Table 18. The total current drain on

the primary source is shown on Table 1A,

3-20(1) The overall width of the tter including the mounting base
and tool campartment iz L/4" over the specification requirement
of 20 L2 inches and the dep inch over the allowed 13 inches.

The results are shown on

-u- g
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3-20 (4) The plug connections are located as shown on drawing H90564 of the
specifications,

(5) The pluy comnections are so arranged that when asing right angle
plugs the cables extend downward, In this condition the equipment
must be elevated for clearance during bench operation unless the

eable end of the transmitter can be located so as to overhang the
end of the bench,

(&) It i3 necessary to vithdraw the chassis from the tabinet In onder
to have access to the tubes, The specifications describe a catch
to prevent complete removal of t.e chasais from the cabinet witlhisut
releaslig thda catch, The subject equipment 1s not provided with
& davice of thiz type, '

3=21 The pilot's suntrol box 13 sutside the dinensions of drawing C56164
of the specifieations. The results are shown on Table 1,

4-1 The dynamotor meets the dimensions of drawing C56165 of the speci-
fications as shown on Table 1.

L=2 The dynamotor and transmitter withstood continuous operation under
conditions of key lecked, full power at 28 volts an numerous
occasiona for pericds in excess of { hours,

=2 Cperatlon in service uze over a long perdioad of time is pecessary Lo
determine the life of the dymamotor. However, during cthe tests
it was in operaticn in excess of 100 hours with entlrely satis-
factory periomance,

5=4 The cables meet tha overail length requirements of this paragraph.
Mmensions are shiown on Table 1,

CONCLUSIONS

14. As a result of the tasts, the following conclusions were
reachedy

(a) In its present condition the equipment is not satisfactory for
use in the laval Alrcralt Service.

(b) In general the design and worlimanship is excellent,

(¢) With the exception of the method of securing the transuitter
base to the mounting plate, the equipment ia sufficiently rugzed to Insure
long and reliable service. The rear clips for securing the transmitter
base to the mounting plate carried away when thie equipment was subjected
to an acceleration of 6,4 g. Thie-failure occurred with the equipment
mounted in a horizontal position but with the front panel down. The
equipment was not dropped in a similar plane with the face up, but it is
obvious that the snap fasteners on the front of the mounting base are not
rugged encugh to withstand a similar acceleration., No other damage *

- G
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occurrec and the equipment successfully withstood the acceleration in the
normal poaition.

(i) The convenience of installation is discussed in the flight test
report. The design of the equipment is such as to provide for quick and
easy removal and reinstalling of the units., Certain operational features
exist which are undesirable. Numerous tuning adjustments are located on
the sides of the channel units in addition to those mounted on the front
nanel., This necessitates removal of the unit to make adjustments. Under
certain conditions as much as one half hour was required to properly tune
the equipment. '7ith the most adequate calibration charts and thorough
fasiliarity with the performance of the equipment this time way be con-
siderably reduced, but probably not within satisfactory limits. A4 tool
is provided for making rost of the adjustments, but a wrencp (not provided),
is necessars for changing the link connections. The M.0. operates on
/2 and 1/ of the output [requency. It is impossiole with the LM crystal
frequency indisater to determine the propcr harmonic [requency.

(o) One switeh contaet of the channel selector switch failed. This
was due to too much stock being drilled out for the rivet holes; as a
regwly the contact arm broke off,

servicing, Due bo the multiplicity and bunching of the wiring,

) The equitnent iz not designed for ready accessibility for replacing
i i
- would Be a diffienlt and tedious operation even for experienced

() A1l parts on the nodel submitted for test were not marked for

Telan 1) cataon,

(%) The unesifizatisns refer %o a (0 ampere fuse in the dynamotor
toput- CEraoldly  Hese fuSes =X sumplied with the equipment were rated at
Si3 moperes. Several of these fuses falled, usually when starting after
{He ‘Cmamobter bad Been idle for some time. After replacement with 60

ampere fuses no farther failures oaccurraed,

(1) Frietion dial locks are provided. Unless the U.0. dial is held
Ciredy while %ishtening the lock, a change of frequency occurs.

(j) Color coding of the wiring has been incorporated but due to
duplicate coloring and cabling of the mass of wires, tracing of circuits
iz topossible,

(k) It is possible to preset the M.O. stage on the bench or in the
sirplane, provided in the latter case the airplane engine is running.
(rrerwise, the current drain is too Jreat on the airplane battery.

(1) The sguipment ls not arranged to provide for use of a throat

LT Enas e,
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TABLE 1

WEIGHT AND DILEHSIONS

deight  Depth nidth Reight
‘ransmitter with MIG snd Tubes 10 3/4" 13 3/8% 20 3/4" 8.0  1lbs.
Dynamo tor s 3/8" 10" 6 3/8" 26.5 .
Control cox 51/2" 314" 6 1/2%  3.26 "
[C5 Unit with MIG and Tubes 6 7/8" 8 1/4" s /2% 30.3718 M
CABLES

Dynamotor to Battery 48" 1.375 lvs.
Dynamotor to Transmitter 48" 1.626 "
Transmitcer to Control Box 96" 2.687 "
Transmitter to GFX Dynamotor 48" 1497 *
Irensmitter to ICS Unit 48" 1487 *

TABLE 1-A

CURRENT DRA IN ON PRIMARY POWER SUPFLY

VOLIAGE CUNSTANT AT 28 VOLTS

Emission

CcH

MW

Voloe (Mo Mod.)

Voice (with Mod.)

16.4 Amperes
17.8
18.2

18.6

L
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UT AND CALILRATION ACCURACY

Asat.
o e —— e e e
i . B S ' * .

} 1 o B |

curaay Emisesion Type L Hos I

A-'-ii-_’- -‘-i- T ;‘.:"_ | . .r:.
Wi T 4N 4 L, -
My F JGT L0 . 31 886
Voice T FOC Las
Voice i LGS 40 LS bas !
Cti T 4:¥ 1 ; QPO i 3%,
chy k ) 6 t
. I
e i .
SAKNEL B
o CH y 5 - JarS .
MOV T 3D - 4 )= "
L4 i “t . VR

T = Trailing Antenna

F = Fixed Antenna
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TABLE 3

POWER OUTAUT AND CALIBRATION ACCURACY

CHANNEL C
Actual Cal. Cap. :(aa
Freq. Accuracy Emission Type MF . - i Watts
3042 1.43% cwW T 300 40 1.4 78.3
b 47 T 30C 40 1.5 90.0
v F 300 40 1.16 64.0
Voice T SO b lal 230
oice i 1 4,8
b4 ) : Lo 8.3
: 21 7
[ S
<54 | § o 1.3 '
MV } 3
L : .18 55.7
8 4 Led ;
1.1 o
y 1
[ i .
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TABLE 6

UDIO DISTORT IOL

RUS Distortion
Channel O charmel £ Channel C Chennel D
Hod.Freq. <40 Koo 100C Ko, S000 He. 2000 Xe.

200 6B % 6.T8% 5.4 7 6.4 %
4.'-" 1-.).%? G-BB 11-\-!6 llo\r':

GO0 11.26 9.0 15.04 11.5

300 11.32 U.4 15.42 12.57
l’-)'\K' 10.43 2‘007 13-: ‘ l:- -I-l{?
1500 8.45 B.26 11.65 11.449

2000 B.64 7.18 11.0 10. 73
2500 5.5 6.18

3000 4.7 5.23 I ] BE.42

DECLASSIF!E[‘-—
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TABLE 6

FREQUENCY STABILITY VS VARIABLE TEWY  RITURE

Frequency lMessurements iade at End of One lalf lour HLey Locked Full
Power Emission at Each 10 Degree Change of Temperature

CHANNEL A 560 Ko.

Freq. Freg. Change Over
- 10 Temp. Change

~

2460

2460 (6] 0

2476 1% 0027

2460 156 0027

2470 10 0018

2376 a6 <0173

2126 260 .45

2060 65 0118
CHANKEL B 1000 Ac

2400

2510 110 011

2650 14 14

2770 120 .0l2

23900 130 013

3110 210 021

3310 200 202

3400 90 008

3472 70 «007

‘-' nx.
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FRESJUENCY STABILITY VS VARIABLE TEMPERATURE

ind of One Half licur Hey Locked Full
10 Degrees Change of Temperature

HANKEL € 3000 Ko

B, e Freg. Freg.Changs Over
¢ -

} Tempe. CThange
-
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TABLE 8

FREQUENCY STABILITY VS VARIABLE 4UMIDITY
CHANNEL A 550 Keo.

Test 1 156 min. Key locked Full Power

Time S " Freq. Ant.

Min, ® § ~ I
0 38.5 28 500 1.17
5 39,0 28 500 1.17
10 39.5 28 500 1.16

15 39.8

ra
0
o
-
-
.
[

Teat 2 30 min. Key Locked Full Fower
0 41.5 85 44 1.16
5 $2.0 i 498 "
1 43.0 £ d
15 44.0 90 -
20 5.0 1 502 "
25 2.7 | 502 .
S 36. J 507 -
est 3 390 min, Key Losked Full rowes
|
0 . 1 8li 16
1 = 3 |
a3 RS 510 &
peis . 513
Max. Fraqg A by Lwe t lend 7T o s B 1
o Power Qutou hang:
nx. Preq. Change Letwas ast 1 a * 15 A

T O oy,



TABLE 9

FRZQUENCY STABILITY VS VARIABLE HUMIDITY

CJANNEL 2 1000 Ko

Test 1 156 min. Key Locked Full rFower

Test 2 30 min.

Time Tgmp.
Min, C.
0 40.0
5 40.0
10 40.0
15 40.5
1] 41.0
6 41.5
10 42.5
16 43.5
20 44.0
25 45.0
30 45.0
Test 3
0 39.5
10 40.0
20 39.5
30 39.56

iax, Freq, Change Between Test 1 and Test 2

‘Qutput Power Change

Hume

%
25
29

30

S0

81
90
90
92
9l
93

91

Freq.
~

2560
2500
2460

2250

2290
2290
2310
2260
2300
2250

2300

Ant,

1.18
1.18
1.17

1,17

Key Looked Full Power

1.17

lIlb

30 min. dey Locked Pull Power

32
30
29

28

2325
2290
2300
2160

Mex. Froquemcy Change Between Test 1 aad Test 3

Output Power Change

1.16

30 Ar * L008%
0.9 '. - 1.6“
= 90 r = om
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TABLE 10

FREQUENCY STABILITY VS VARIABLE HUMIDITY
CUANMEL C 3000 Ko,

Test 1 15 min. Key Looked Full Power

Time Tomp. ilum, Freq. Ant.
Min, *c. % o 1
0 42.0 33 192§ 1.24
5 42,0 3z 1900 -
10 42.0 31 1800 .
15 43.0 31 1760 "
Test 2 30 min. #Key looked Full Power
0 45.0 7% 1650 1.23
6 45.0 79 1610 5
10 45.0 79 1600 "
15 45.0 79 1450 =
20 45.0 79 1450 -2
25 45.0 79 1450 "
30 45.0 79 1490 -
Test 3 30 min. Key Locked Full Power
0 43 32 1510 1.23
10 42 31 1620 g
20 42 31 1640 =
30 42 30 1040 -

Max. Preq. Change Between Test 1 and Test 2 = 300 ~ *= 0.01%
Cutput Change 1.0 W. = 1.62%

Max. Freq. Change Between Test 1 and Test I * 240 ~~ = 0.0083%

Output Change | DEC! &
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TABLE 11
FREQUENCY STABILITY VS ViRIAB

CHANNKEL D 9000 <=

Test 1 10 UMin. dey Locked

Time Temp. dam.
Kin, C. %
0 40 29
b 42 30
10 42 30
15 40 28

Test 2 30 Min. Key Locked

0 44 85
10 44 80
20 45 a0 i
30 45 80
Test 3 30 din. dLey Locked
0 ' 43 30
10 42 23.5
20 41 28,5
30 40 30

Max. Freq. Change Between Test 1 and Test 2
Qutput Power Chenge
Max. Froq. Change Between Test 1 and Test 3

Output Power Change

LS 4URIDITY

Full rower

req. Ant.

N I
2190 .19
- AT
v A S
:r\oc "

) "

3900

Full rower

cu40 1.17
6750 -
0875 -
69756 N
Full Power
v340 1.17
6250 T
6150 .
61560 -

= 3076 A * 0.034%
1.8 . = 3.168%
* 2440 ~A~r = 0.02TH

T
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Original
Reset 1

= Gk

Original
Heset 1
= -

" 3

Fl'.q-
Xo.

2474800

247,805

6500.428
500.414
500.423
500.400

1495.7856
1459,.831
1499,.780

1499 .806

3001.500
3001.450
3001.400

3001.420

TABLE 12
RESET

CHANNEL A

Change

From Original

~

*5

CIANUEL B

-14

CHANNEL C

T 46

+20

CHANNEL D

dnx. Change

b o

16 ~
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TABLE 13

FRCQUENCY STABILITY OF MO FROW TUNE TO OPBRATE JOSITIXN

Freq. Ke. Deviation
Channel “Tune Operete ~ *
A 549.200 b49.672 472 0.085
B 1000.038 1000.152 114 U.0114
C 3001.560 3002.0860 500 0.Clée
D 9000. 760 9002.280 1520 0.0169
TABLE 14
VIBRATION
Channel B 1000 Ke. Channel D 9000 Ko.
Approx. Approx.
Time Vibration Freg. Freq. Time Vibration Freq. Freq.
Min. ~r Per Sec. A Min. ~s Per Sec. e d
0 32 bOU 0 2% 2300
1 35 475 1 28 1800
6 36 480 16 256 1850
6 16 480 20 24 2600
" 10 15 490 26 18 2650
16 38 485 30 16 2670
20 18 4-65 36 31 2770
25 25 430 37 a8 2300
30 21 438 40 35 2350
36 17 410 45 30 2400
40 36 360 45 28 <9560
45 23 300 50 27 3060
65 26 300 I55 23 3150
60 18 225 60 50 2850

Total Vibration and Normal Key Locked Drift 276~ - -~ - -« - -1360 ~
Less 1/2 iir. Key Locked Drift (178A) 9%as~ ~ = ==  (450~.) 900 A~
Vibration Effect Less Than .009TH = = = = = = = = = « « 009%

DECLASSIFIED
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TABLE 15
LOCKED KEY OPERATION

Channel A 550 Ko. Channel B 1000 Ke.
Temp. j: 7T Yreq. Tine Temp. Hum. Freq.
Min, c. % -~ Min. C. % o
0 47.2 35 470 0 43.0 30 560
6 44.0 32 486 5 43.5 29 482
16 43.5 31 498 16 44 .0 29 425
25 4.0 29 518 26 44.2 29 388
35 44.0 29 530 36 44.5 27 382

M.cwu“r ru.tﬁm.ow-----..-a------,Ou

Channel C 3000 Ko. Channel D 9000 Keo.
0 42,0 24 2650 ¢} 43.0 28 2100
5 43.0 24 2560 ] 44.0 28 2400
16 43.56 24 2500 16 44.0 27 2450
25 43.5 24 2500 25 44.0 26 2340
36 45.0 25 2500 36 44.5 268 2550
Freq. Change After First 6 Min, ,002% = = = = = = = = = = = = = = = 00237

~ DECLASSIFIED
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TABLE 16

FREWUENCY STABILITY VS ROLL AND PITCH

CHANKEL B 1000 KC.

Roll 2itech
Time L H R F v B
Wine i s o e il e
0 4056 400 380 420 415 360
S 390 370 360 430 420 3756
10 385 565 350 4256 415 385
i6 390 376 356 4256 415 3686
20 396 380 360 425 420 370
25 3986 3680 360 425 415 365
30 385 365 350 425 4156 365
AVERAGE DIFF. 16 ~~ 16 ~~ 9~ 50~
.0016%  .0016% «0009% +005%
CHANHEL D 9000 He.
Q 670 770 870 376 450 650
b 700 800 9560 376 650 726
10 650 750 850 350 525 700
15 500 625 700 425 575 750
20 600 700 800 526 650 800
25 625 750 650 550 700 850
30 600 725 850 576 725 875
AVERAGE DIFF. 110~ 107~ 160 ~r 165 ~

»0012% «001% .0016% «0017%

s
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TABLE 17
INTERACTION DETWEEN CHANNELS

Channel Removed
In Original Removed Replaced All Other
Operation _ Freq. Channel Freq. Channe l Freq. Channels

D 9001.9 Ke. c 68991.81 Ko. C By A 9022 .554 Ko. 8998.4 Ko,

c 3000.1 D 2996.962 D By A 3004.856 2977.096
B 1000.896 A 998.496 AByD 999,276 997.962
A 549.59 B 549.200 BByD 549.546 549.209
A 549.59 Interchange A and B  544.137
D 9001.9 . Cand D 8982,.28

Removing a channel and replacing in same position had a negligible effeot

on frequency.
TABLE 18

DETUNING P.A. CIRCUIT 25% -

Original De tuned
Channel Freq. T 25% - 2O%
A 549,543 549.524 549,600
B 1000.286 1000,190 1000.342
c 3002.427 3002.280 3002.570
D 9002.280 9002.090 9001.710

DECLASSIFIET
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Refer to No. U. S« BAVAL AIR STATION
P42-1/32(9)/ Anacostia, D. C.
NAS (96)
Serial 41068 26 FEB 1941
From: Commanding Officer.
To: The Chief of the Bureau of Ships.

Subjects Aircraft Radio -~ Confidential Contract C-}0s73237
with Bendix Radio Corporation for CXAR Equipment -
Flight Test of Subject Equipment - Report on.

Reference: (a) ?&Shlpe 1tr. C-N0s73237 (1-22-DR1) of January 28,

Enclosures (A) Photograph AN-57024; MNodel CXAR Equipment; Proposed
Layout of Tranamitter, I.C.S. Unit, and two Associa-
ted Receivers,

(B) Photograph AN-37007; liodel CXAR Equipment. Complete
BEquipment,

(C) Photograph AN-37005; Model CXAR Equipment. View of
Right Side and Rear of Transmitter.

(D) Photograph AN-37006; liodel CXAR Equipment. Front

4 View of Transmitter Showing liethod of Hemoving Coil

Cans,

(E) Photograph AN-57008; liodel CXAR Equipment; Left
Side and Front of Transmitter.

(F) Photograph AN-57009; liodel CXAR Equipment; Dual
View of High Frequency Coil Cans.

(G) Photograph AN-57010; liodel CXAR Equipment; Dual

(H) Phosograph AN-57011; Model CXAR Bquipment; Top
(1) !'!!l::osﬂﬂl AN-57012; liodel CXAR Bquipment; Top

(J) Photograph Al-57015; liodel CXAR Equipment; Front
View of Pilot's Control Box,

1 This letter is the report of tests made at this station
on the subject equipment,

Page 1 of Addends -
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U. S. NAVAL AIR STATION
Anacostia, D. C.

are of two types. The low frequency type ex-
ds from 340 to 1000 kc and the high frequency type extends from
3000 to 9050 ke. Any combination of channels can be used but the
requency channels are suitable for operation into a trailing

antenna only. Two high frequency and two low f{requency channels
were furnished with the test model.

3. History of Tests.

The subject equipment arrived at this station on
January 27. Preliminary bench tests were made and fligzht tests were
begun on January 30 in JO-2 airplane #1049. 3ix flights were made
including one to an altitude of 18000 feet., CW, LCW and voice
communication was obtained on representative frequencies throughout
the band when using antennas for which the equipment had been desi-
gned. During the test period the following failures occurred in the
subject equipment.

[
]
-

(a) Pilot's woice sidetone falled and no interphone vas avail-

able with two microphone buttons depressed This condi-
tion was corrected by the contractor.

(b) Voice - code selector circuit was broken during repair of
sidetone circuit mentioned above, Circuit was repaired.

(c) Frequency shifting mechanism failed to cperate properly;
two days were consumed in repairing three individual fail-
ures of the frequency shifting mechanism,

(d) Channel D pave intermittent operation on the ground and on
two flights, Trouble was due to poor contact at rear of
coil can assembly.

(e) Excessive noise is produced in the receivers by both the
interphone and the transmitter dynamotors. Several efforts
to cure this condition have not produced satisfactory
results.

(f) One channel indicator button in transmitter control box
failed to operate properly. Button was repaired.

Page 2 of Addénda AR
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(g) Bumercus failures occurred Jdue to the fingers at the rear
of the coil can not making proper contact.

? weights and Overall Dimensions.

Unit Height ddth Length ieight
Transni tter 10 3/4 13 3/8 20 1/2¢ 69.0
Trans.Control Jox 4 3/4 318 5 1/2 3.5
Trans. Dynamotor 8 7/16 6 3/8 10 26.5
I.C.S. Unit & /3 5 /2 7 /2 10.4
cable (lrana. Uy/m. %o Power Source) L3" L)
Cable (Trans. Jym. to Trans.) 48" 1.6
Cable (Trans. to I.C.Z. Unit) 48" 155
Cable (Trans. to Trans. Control Box) 110w 3,0

TOTAL VIEIGAT 1367

sAdditional 1 1/2" is provided an mounting plate to duplicate QP
nounting provisions,

5e Installation Facilitr.

The original tranamitter mounting plate was too short to
mount in the holes drilled for the GP series transmitter and the
contractor furnished a second transmitter mounting plate wihleh was
drilled with sujitable mounting holss. Jince a representative ger-
vice installation was not possible 1a the JO-2 [ 1049 radio Last
airplane, the equlment was installed terjorarily in SBD-1 airplane
£1597. On the basis of this installation the following couiments are
made

(a) The transmitter mounting plate wust extend one {ich %o the
right of the tranamitter case in order to be adaptable to
the GP mount. An additional inch could be added to the
transmitter case without complicating the mounting. Fro-
viding the louvers were stamped inboard, this increase in
case dimension mizht be made a5 much as an inch and one-
half. This additional apace in the transmitter case i3
considered essential for purposes cof accessibility, and
safety factor at altitude.
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(b) The transmitter is not accesaible to the operator unless
he loosens his safety belt and crawls through the gun
mount, ( SBD type planes).

(c) The 1,C.35. unit and the transmitter dynamotor can be mount-
ed satisfactorily but not in positions readily accessible
to the operator., The I.C.S. unit does not mount in the
space provided for the GP loading coil as the lead coil
mount 1s on the side of the ship and the weight of the I,C.3.
unit precludes this type of mounting,

(d) The pilot's transmitter control box can be mounted without
undue trouble but it will be difficult to provide a satis-
factory view of the front of this unit. A design of this
unit which could be opernted largelr Ly the "feel" of the
switches would be highly desirable.

(e) The type of shock mounting on the CXAR transmitter requires
more vertical clearance for installing the unit than the
shock mounting on the OP transmitter. A change {n design
making the CXAR similar to the OF is considere¢ essential,

(£) The above comments are applicable to most installations,
Details will vary depending upon tie amount of accesaery
equipnent that is to be carried., Tt is assumed that a
frequency indicator will no longer be carried but this
space will probably be required {or mounting a receiver,

b Bagic Control Circuits.

The basic control circuits of the model CTXAR equipment

are not suitable for Naval Service., Volume controls have been
placed on units vhich will not normally be accessible in flight;
audio circuits which connect ultimately to the listener's head-
phones are run in the sane cable with a power lead carrying 1000
volts; the transmitter unit performms the function =f an interphone
Junction box and the interphone is inoperative without the urans-
mitter; coordination with receivers is possible with only a single,
specific type of receiver; sectionalizing of trouble is impossible
in the present design; eighty-four leads coming out of the side of
the transmitter make circuit tracing and servicing a job for the

e ot e
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expert only, In order that this equipment may be made serviceable
it is recommended that the basic design be made similar to that
outlined in enclosure (A). The numbers adjacent to the inter-
connecting cables indicate the approximate number of comducters in
each cable necessary to perform the required functions, The follow-
ing switches, Jacks, and indicators will appear on the respective
units:

A. Transmitter Dmamotor,
None.
B. Transmitter,

2) On- Off switch,

3) Bission selector switch.
(4) Channel selector switch.
gig Channel indicator,

6) Sidetone jack.

;'J‘ Key jack.

{1 Local - Remote switch,

8) ificrophone jack.
9) Tune - Operate switch,
ilo Test key.
11) Antenna switch.
(12) Throttle jack.
(13) CFI coupling post.

C. Pilot's Transmitter Control Box,
il On- Off switch,
2) Channel selsctor.
(3) Indicator showing pilot control of transmitter.
De I1.CeS. Unit
lone,
E. I1.C.S5. llaster Control Unit,

(1) I1.C.5. On - Off switeh,

Page 5 of Addenda *
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) 1I.C.S. Attenuator,

) Rec. 1, Rec. 2, Both, switch.

) T™wo or more jacks for intercomnecting associated
receivers,

) Radio - I.C.S. switch (microphone only.)

) Microphone jack.

) 5plit phone jack.

) Key jack.

(9) Throttle jack.

(10) Handphone attenuator.

F. 1.C.5. Extension Control Unit.

(1) Radio - I.C.S. switeh,
(2) Split phone jack.

(3 g Headphone attenuator,
(4) Rec. 1, Rec, 2, switch.
(5) Microphone jack.

(6) ey jJack.

(7) Throttle jack.

(8) I.C.5. attenuator.

Additional I.C.S. extension control boxes will be iden-
tical to F. As many can be used as the avallable audio power will
permit, The control circuits will be so arranged that the trans-
mitter will normally be on code emission ready for key operation
but will shift automatically te voice whenever any microphone button
or throttle switch is depressed. Both pilot and operator will have
a choice of voice or code emission with appropriate sidetone regard-
less of which one selects the channel but the operator alone will
be able to shift from CW to MCW. Assuming that all occupants wear

split phones the suggested control circuit will provide the follow-
ing operation:

(a) Clear channel I.C.S. at all times regardless of whether
radio communication is in progress or not.

(b) Radio communication at all times regardless of I1.C.35.
circuits.

(e) Any occupant can listen to any two-way radio conversation
at any time and still monitor I.C.S.

Page 6 of Addenda —
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Ta Tuning of Transmitter.

Tuning of the equipment has ;[iven the operating person-
nel far nors than the average amount of trouble. A certain amount
of this iz charreable to inadequate calibration data and lack of
proper engraving on the various controls., Assuming that these
itens will be corrected as far as is possible the following objec=
tions still remain:

(a) Both the low {requency and iigh frequency channels have
eight intemal tap switches and links in addition to
five controls on the front penel, It is possible to pre-
-alibrate all controls not associated «ith the anteora but
matehing the antenna is a difficult procedurs. It will
be necessary tec have an auxiliary power supnly to operate
the equipment during the process of resonating the antenna
as this operation st be done in the alrplane and the
planes battery is not adequate for carrying the load,
Tuning in flicht is impractical wvith this equipment,

(b) ‘herever the frequency determining cirouit operates at 1.3
of the output frequency, the operaicr rmst be avare of tihl
fact in or-ier hat he can act up frequencies properly with
the 1! s.ries frequency Lndicator,

(c) The “Ant. Load" and "Ant. Var." tap switches in tue high
{requency channel must be ugsed in a particular sequenca in
order to secure continuous coverage ol antenna ciro
The correct sequence L5 not indicated in the present
deslin.

(d) Both a screw driver and a suitable wrenclh zre now nocessary
to tune the transmitter. Use of tools tends o scratch Lthe
transmitter and leave sharp edges which may destroy the
altitude charceteristica of the equipment

() At the uppor end of the high frequency channel the set dll
not resonate large antennas (see paragrapn <u antenna match-

iny) and even vhere the antenna can be resomnated, 't 1s
possible to destroy indications of regsonance by overcoupl-

ing.
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(f) The settings of the front panel controls bear absolutely
no relationship to the [requency to which tle channel has
been tuned,

(g) It is doubtful if the reset characturistics at the upper
end of the band of this equipment are ood enough to
warrant resetting to a previously calibrated setting with-
out again using a frequency meter. This would mean that
battery pover would always have to be available vhenever
a channel was tuned,

(h) It is estimated that an experienced, competent radioman can
tune up four high frequency channels in two hours. This
estimate is based on the assumption that a battery power
supply is already available and full calibration data and
a frequency meter are likewise available, The transmitter
must also be operating into the antenna with which it is
to be used.

8. Basic Circuit Design other than Control Circuits.

The basic design of the model CXAR equipment consists
of the master oscillator, power amplifier radio frequency circuit
with suitable audio circuits to provide wvoice and tone plate
modulation. This part of the design is considered thoroughl; satis-
factory but there are tooc many complications in the circuit which
are not essential, Such features are two tone telezraphic sidetone,
individual step adjustments of the impedance of each sidetone output,
locking the key in the tune position, providing contacts on the key
relay for disabling screens of associated receivers, separate micro-
phone inputs on both transmitter and interphone, dual selsnoid key
relay, filament under-voltage relay, and separate sidetone tube,
Some of these features may even provide additional performance in
isolated cases but their inclusion in an aircraft design where
space i1g at a premium, is not warranted.

. 9. Noise in Associated Receivers.

Both the I.C.S5. unit and the transmitter dynamotor
caused serious radio noise in the associated receivers., Several
attempts have been made to eliminate this noise and some progress
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has been made but as yet no satisfactory solution has been found,
In all cases observed it was evident that the disturbance waa
entering the receiver via the antenna and could not be attributed
to a deficiency in the receiving equipment.

10. Construction of Case.

The construction of the case is considered inferior to
that of the later OP series transmitter. The GP shock mount design
ias also preferable. Cables are brought out of the CXAR through
right angle plugs at the lower left hand side of the transmitter.
Cables of the OGP transmitters are brought out through straight
plugs from a projection at the upper right hand side of the trans-
mitter, This destroys the complete interchangeability of the two
transmitters but causes no difficulty in the installation of the
CXAR transmitter in the SBD-1 airplane.

11, Yagnetic Control Switches.

Three types of magnetic control switches are used in
this equipment; some are indicators as well as switches, some require
momentary contact only and others must be held in position until
their function has been completed. In general, they have not proven
satisfactory for thia type of service and it is considered desirable
to eliminate them wherever possible. The basic objections to their
use are as follows:

(a) Servicing becomes complicated because troubles camnot be
isolated. For example, a failure in the pilot's control
box will prevent the transmitter from being operated
locally even if the pilot's control box is removed from

the circuit.
(b) The control buttons are too small to make good indicators,
(¢) The control buttons operate so easily that there is mno

nfeel" of position. This also leads to frequent unin-
tentional operation of wvarious circuits.

12. Keying Actionm.
Keying action has been satisfactory so far as the qual-
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Frequencies can be reset within 0.03% under optimum
conditiona. Illowever, the frequency of a particular channel is de-
pendent not only on its loeation in the transmitter but alse on
the phycical absence or presence of a neighboring channel. The
frequency of a channel is also dependent on whether the adjacent
channel is a high frequency or low [Irequency channel. The number
of comblnatiois becomes almost endless and the amciii of freguency
change runs as high as 13, At 3530 ke, the frequency changed 64 ke
when the adjacant coll cans were removed,

16. Power Consumption.

idth 28 volt input measured on volimeter an transmit-
ter the current consumption 'was indicated.

1.0 3¢ Filanment 1.5 amperes
I1.C.5: Filament and "late 3.0 amperes
1.C.5. Unit and Trans, key up ELe
[.C.0. Unit and Trans. key dowm, GV 19.0 amp.
I.C.0. Undt and Trans. key dovm, MCU 21,0
I.C.8. Unit and Trans, key doim, volce 22,8

17. Asgociated Zquipnent.

Associated equipment used during tests consisted of
an Li! series frequency indicator, a Ui-1 direction Mnder, and a
bank of RAV receivers, Operation of the direction [inder can bhe
accomplished in installations where the I.C.5. unit is accessi-
ble to the operator; the [requency meter can be used if the start-
ing switeh on the I.C.5. unit i3 accessibls and ite cperator is
svare of the tripling lfeature in the Lransmitter, '/hen setting the
sransed tter frequencies above 6000 ke the frequency indicator must
be set Lo une-third of the transmitter frequencyand this calceu-
lation 12 not alvays readily accomplished mentally., Coordiaation
of this equipment with the AV receivers required a special adaprer
unit which vas provided by the contractor. This comsenl applies
Lo WL series or any othar llavy recelvers now in servica,

28 1 lament Under-VYoltase jHelay.

A3 the voltaje of the power supply decreases; the
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first component to cease operation is the key relay and the second
is the dynamotor starting relay. GCven with these two relays held
in an actuated condition, the effect of the filament under-voltage
relay is negligible and retaining it in this design is not warranted.

19. Throat licrophone Operation.

When using a Havy throat type microphone in the pilot's
control box there is nc means available for closing the key relay
or starting the I.C.5. unit, ihen using the throat microphone in
the transmitter, the key reldy can be actuated :ith the teat key
and the I.C.S. unit may be started with the switch on the I.C.S.
unit, This circuit arrangement is unsuitable.

20, 1.C.5. Unit

The I.C.S. unit is a double input, 3 tube, double out-
put design which has proven satisfactory during tests insofar as
quality and output are concermmed. In addition to the deficlencles
of a reneral nature noted in the paragrapii on Control Circuits, it
is impossible to use the I,C.S. system when the transmitter key
i3 locked., Furthermore the conly practicable way of securing power
to operate tle direction findor is to lock the microphone button
with the microphone in the I.C.S. position, This will feed a back-
ground of noise to thie operator's ears through the 1.C.5. system
and make direction finding difficult if not altopether impossible,
Assuming that all menmbers of the crew are wearing split phones, it
is believed that suitable, flexible operation can be obtained from
a single ended input, single tube, single ended output design which
will be considerably smaller, and simpler than the present desipn.,

21. Conclusions,
A. The model CXAR equipment in its present form is not con-

sidered suitable for laval Service. lfajor redesign of the equip-
ment as detailed in the next paragraph is considered essential in
order to make it suiteble. The modifications llsted are of such a
nature that the present equipment will not serve as a model,

B. The quality of transmissions obtained from the sibject
equipnment have been excellent. Cli, BCYW and voice transmissions
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have been obtained on representative frequencies throughout the
entire frequency range.

C. Tuning and servicing of the equipment are both extremely
difficult, The failures encountered during test have consumed
approximately 507 of the test period.

D. In spite of the numerous failures which cccurred during
the brief test period, it is believed that all of the nechanical
deficiencies can be eliminated by further development work., As a
first model of an extremely difficult desiym, the subject equip-
ment indicates that it will be practicable to build a four channel,
quick-shift transmitting equi ment suitable [or Naval scouting
aircraft,

22, Recommendations.

A. Basic Control Circuits similar to those ocutlined in
enclosure (A) and detailed in paragraph 6 of this letter are con-
sidered essential,

B. Transmitter,

(1) liake the basic radio frequency design o the trans-
mitter such that tuning can be accomplisihed by ser-
vice persomnel in a reasonable length of time, This
comment refers particularly to the desi;n of the high
frequency channels.

(2) Zliminate two-tone telegraphic sidetone,

(3) Eliminate impedance adjusting resistors on sidetone
Outp“t.

(4) Eliminate feature which locks key in tune position.
(5) Eliminate screen disabling contacts on key relay.

(6) Eliminate dual microphone input mDECMSS'FIED

(7) Eliminate one solenoid on key relay.
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(8) Eliminate filament under-voltage relay.

(9) Permit contractor to use conventional sidetone cir-
cuit without separate sidetone tube providing sidetone
of the proper level can be secured without encounter-
ing undesirable feedback, :

(10) Eliminate the noise which is now produced in asso-
clated yeceivers by the two dynamotors,

(11) Avoid the use of magnetic control buttons as much as
Mbh.

(12) Improve operation of key relay.

(13) Require the high frequency unit to operate into
antennas whose natural period is 9050 kc or higher,
Attention is invited to the fact that this will pro-
vide operation with all fore and aft antennas on all
aircraft, other than patrol planes, which are now in
service but will not operate with full Vee antennas
above about 7.0 megacycles,

(14) Eliminate unnecessary coupling taps in H.F. coil
cans. 90f of the operation during the test perliod
was obtained on coupling tap #3. Taps {1 and /5
were never used.

(15) Require frequencies not to change more than 0.03%
when adjacent frequency units are removed.

(16) lake case construction similar to later model QP
transmitter. This comment also applies to mounting
slides. Provide tube access covers and interlrzk,

(17) Permit additional width on transmitte. case while
still retaining interchangeability of mounting pro-
visions with OGP transmitters,

(18) Increase size of all engraving which pertains to

tuning. ZIngrave in frequency coverage wherever feoas-
ible, Letter all controls; stamp condensers,
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(19) Distinguish front panel appearance of I.F. coil can
from H.F. frequency unit. This can be done by red
warning plate to use with trailing antenna only.

(20) Consider the desirability of eliminating the require-
ment for providing continuous antenna coverage in
the I.F. frequency unita.

(21) Bring cables out so transmitter frequency units rest
on deck against rear bulkhead without injury.

(22) Provide means for removing any channel after power
has faliled.

(23) Provide local channel indicator which is cperative
without power being on eyuipment,

(24) iake tuning screw-driver fit all screw slots,
(25) Chain cap of screw driver compartment to set,

(26) Provide wrench for nuts on condenser; make nuls non-
loseahle.

(27) Use minimum number of t pes and sizgs of set screws.

(28) Improve operation of contacts at rear of frequency
units.

(29) lake frequency units mMcam interchanzeable. .
(30) Eliminate "Off" position on radio - I1.C.S5. switch,

(31) Eliminate filanent voltmeter {rom set; eliminate
meter switch; provide separate jrid meter.

(32) Provide calibration chart with transmitter.

(33) Improve design of test key.
(34) Attach tune-operate inob properly.

Page 15 of Addenda —
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(35) Provide suitable access [or servicing frequency
shifting mechanism,

(36) Provide 1.C.5. and sidetone adjustment controls at
side of case, These are Lo be operable with a screw
driver without removing any shields.

(37) Locate tubes in accessible positions,

(38) Stake all Jacks.

C. Transmitter Dynamotor.

(1) liove rear mounting holes on rounting plate forward
sufficiently to clear spring loaded studs,

(2) Eliminate radioc frequency noise caused by dynamotor,
D. I.C.5. Unit,

(1) #edesign as outlined in paragraph on basic control
cirecuits, lake mounting requirements of various
uniite identical to those of correapondins xmits on
ather Havy equijcent.

(2) 3htock mount should bottom on rubber.

E. Filot's Control Box,

(1) Redesign as outlined in paragraph on basic control
eireuits,

(<) ilake mounting requirements ldentical to thoae
correapending units in Maval service,

(3) Frovide proper clrcuil arrangemnent for throat micre-
phicne operatlon,

Cop to: Juaero (2)
NRL
NAF 0. B. HARDIESON
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