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auxiliaries are essential to satisfactory performance of this 

type equipment in the field, it is suggested tha t t he hand 

generator and battery charger be submi tted by the contractor 

for tests at the earliest possible date. 
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Chief, BuShips. 
hadio Div., Code 925Ac. 

Radio - Comparative Tests of Model CXCR and Model 
CXCR-1 Portable Transmitting and Receiving Equipment -
BuShips Problem Sll6. 2T-C, Priority A-2. 

(a) BuShips ltr NXs-18J16-NXs-20859(925A) 
Ser. No. 240 (925Ac ) of 13 Jan 1944. 

(H. W.} 
NRL report R-2318 dated JO June 1944 (10 copies} . 

l . Under authorization contained in reference (a) the 
Model CXCR and Model CXCR-1 portable transmitting and receiving 
equipments were subjected to t e sts to determine their operating 
characteristics, suitability f or the intended appli cation in 
the Naval service, a nd to obtain data f or changes necessary 
to insure safe and reliable operation. Enclosure (A) is a 
cOJI1.plete report on the comparative tests and investigation 
of the transmitter portions o~ the equipments. 

2. It should be noted that neither contractor submitted 
dry batteries of the t ype proposed to be used with these 
equipments under emergency conditions and , in the case of 
the CXCR equipment, no provision for using them wa s made in 
the units submitted for test. Attention is directed to the 
descri ption of the battery life tests in enclosure (Ai where 
an analysis of the power requirements of these equipments has 
been made . In view of the h igh current requirements in both 
equipments, it is the conclusion of the Laboratory that the 
tise of dry batteries as a source of p ower for either the 
Model CXCR or Model CXCR-1 equipment , except during the most 
extreme emergenci es , will be impractical and entirely un~tis­
factory under servic•e conditions . 

J . Hand generator and battery charging equipment were 
not furnished by the Howard Menufact~ring Company for tests 
as part of the Model CXOR equiwnent. Inasmuch as these 
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AUTHORIZATION 

DECLASSIFIED 

SECTION I 

1-1 . The comparison of the CXCR and CXCii-1 equipments 
was authorized by reference {a). Other pertinent data are 
listed i n references ( b) and (c). 

Reference: { a) 

( b ) 

( C ) 

OBJECT OF ~ 

BuShi ps ltr NXS-18316-N"Ls-20859{925A) 
Ser . No. 240 (92 5Ac ) of 13 Jan 19-.4 
to NitL. 
Specifications for Portable Pack 
Type Transmitting-Receiving &quipment, 
BuShi ps specification rt&-9136-J •. 
NRL ltr C-S67/52(380-MFH) of 
6 Dec 1943 to BuShips CoQe 925A. 

1-2 . The ooject of the tests was to compare t r .. e elec t rical 
and mechanical characteristics of the C~Ck and CxCrt-1 t r ans­
mitters on a point~to-poi nt basis to determine their sui ta­
bility in the intended application in Naval service . 

A3STRACT OF TESTS -
1-3 . Tests were conduc t ed to determine the following: 

(a) Check of mechanical construction and assembly, 
general workmanship , materials used, corrosion, humidity, 
and fungus resisting measures taken, portability, and 
suitabili ty of carr·ying harnesses . 

( b ) Power output . 

{c) The frequency coverage of the transmitters . 

(d } The accuracy of dial calibration . 

(e. ) Frequency stabi lity under the following conditions: 

(1 ) Change of vacuum t uoes . 

(2) Locked-key operation. 

(3 ) Effect of reduction in battery voltage. 

(4 } Change from transmi t to recei ve conditions. 

(5 ) ~ffects of temperature variations , -2o•c 
to +6o · c. 

- 1 -
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(6) Effects of humiaity variations, 3oi to 95~. 

(7) Effects of vibration. 

(8) lffects of shock. 

(f) Percentage modulation capabilities on mew and phone; 
audio distortittn; overall frequency characteristics; frequency 
of mew tone; and noise level. 

(g) Quality ot emitted signal, lilt, key clicks, and 
extraneous radiated signals. 

(h) Dimensions and weights. 

(i) Accuracy of reset; accuracy of detent positions. 

(j) Vacuum tube operating conditions. 

(k) Submergence · capaDilities. 

(1) clattery operatinf life. 

(m) Capabilities of oattery charging devices. 

- 2 -
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CONCLUSIONS 
DECLASSIFIED 

Ths comparative tests show the superiority of the Model CXCk 
equipment over the Model CXCk-1 equipment as now designed 
in meeting the demands of the Naval Service. The modi fications 
recommended in this repor~ for the Model CXCR equipment can 
oe incorporated in the equipment without major modification, 
whereas extensive redesign of the Model CXCrt-1 equipment will 
be necessary to provide an equipment suita ole for the 
intended service. 
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RECOMMENDATIONS 

In the CXCR equipment, it is reco.mmended: 

(1) That exterior fittings be of stainless steel or 
other noncorroding metal. (Par. 2-)(e}) 

{2) That the antenna terminal be of noncorroding 
material. (Par. 2-)(a)} 

(3) That a suitaole warning nameplate be attached to 
the outside of the cabinet. (Par. 2-3{a)) 

(*) That accessibility to the tuninf inoicator lamp oe 
improved. (Par. 2-5(a} l 

(5) That a Mazda type 51 lamp be used as a tuning 
indicator. (Par. 2-5(a)) 

( 6) That e "cinch" type of octal socket be used as 
interconnecting terminal. (Par. 2-5(a)) 

(7) That a separate terminal board be used in conjunction 
with the interconnecting terminal socket. {Par. 2-5{a)) 

(8) That the instruction book include directions for dis-
assembly of the transmitter and receiver subchassis. 
(Par. 2-5(a)) 

( 9) '!hat no obstruction of the tuoe socket center holes 
be permitted. (Par. 2-5{b)) 

(10) That noninflammable insulation be used on all 
hookup wiring. (Par. 2-6 (a)) 

(11) That additional insulation be applied to the 
antenna load.in<:· coil. (Par. 2-6(a)) 

{12) That all wiring be suitaoly cabled where practicable . 
(Par. 2-6(a)) 

(1)) That the means ~rovided for removing the batteries 
be improved. (Par. 2-?(a}) 

(14} That consideration be ~iven to a slifht modifi­
cation of the calibr·ate control and shaft. (Par. 2-7(a)} 

(15) That the marking of the mew key switch be changed. 
(Par. 2-?{a)} 
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(16) That a clip be provided to hold the spare vibrator. 
(Par. 2-8(a)) 

(17) That a recessed metal batten be provided on the 
bottom of the cabinet. (Par. 2-S(a)) 

(18) That the height of the handles on the top panel 
be increased. (Par. 2-8( a)) 

( 19) That a guard re il around t . .t:e controls be provided . 
(Par. 2-8(a)) 

{20) That bronze cable be used to retain the jointed 
segments of the antenna. (Par. 2-9( a)) 

(21) That provision be made for replacing any individual 
section of the antenna. (Par. 2-9(a)) 

(22) That the locking device on the antenna mounting 
be improved. {Par. 2-9(a ) ) 

(23) That consideration be given to incorporating a 
flexible coil spring in the antenna . (Par. 2-9(a ) ) 

(24) That further consideration be given to the design 
of the carrying harness. (Par. 2-ll(a)) 

(25) That the detent markings be improved. (Par. 2-13(a)) 

(26) That the Contractor advise the Bureau regarding 
the durability and suitaoility of the cabinet finish. 
(Par. 2-14) 

(27) That permanent fixtures for mounting renewable 
dehydrating material be incorporated in t he equipment . 
(Par. 2-15) 

(28) That provision be made to eliminate the necessity 
of retuning the antenna circuit when transferring from 
"Send" to "Receive . " (Par . 3-9) 

(29) That gasket cement less affected by temperature 
and prolonged humidity be used. (Par . J-ll(b)) 

(30) That efforts be made to reduce the frequency 
dispersion occurring during vibration . {Par. 3-12(a)} 

(31) That a clamp be provided on capacitor C-8. 
(Par. 3-13(a)) 
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• 

(32) That the backlash in the· tuning control be reduced. 
( Par. 3- 14 t c ) ) 

{33) That the method of attachin~ the antenna case to 
the cabinet be improved. {Par. 3-2l( c)) 

(34) That a valve be incorporated in the battery vents. 
(Par. 3-2l(c}) 

(35) 
harness. 

That preshrunk canvas be used in the carrying 
(Par. 3-21( c)) 

{36} That closer tolerances be adopted and maintained 
between top panel and cabinet and battery compartment covers 
and compartment. (Par. 3-2l{c) ) 

(37) 'Ihat the battery charging terminals be protected 
by a removable watertight cover. lPar. 3-2l{g) ) 

(38) 
clips. 

That noncorrosive material be used for the battery 
(Par. 3-23(b)} 

(39} That better contact between the batteries and the 
clips be provided. (Par. 3-23(b)} 

(40} That the operating current requirements of the relays 
be reduced . (Par. 3-23{d)) 

{41) That Navy type CUP-49215 " wafer" style headphones 
be used instead of t he type HS-30-F now furnished . 
(Par. 5-2{a}) 

{42) 

(43) 
p-a grid 

That the mew key be modiried. (Par . 5-2{a)) 

That suitable warning nameplate be provided at the 
current pin jack. (Par . 5-3(a)) 
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In the CXCR-1 equipment, it is recommended: 

(1) That a warning nameplate be attached to the outside 
of the cabinet. {Par. 2-::H b}) 

(2) That contact between dissimilar metals be elimi-
nated. (Par. 2-4(b}) 

(3) That further use of captive nuts or nut plates be 
made. (Par. 2-4.(b)) 

(4) That terminal boards and individually replaceable 
units be used instead of "cup" assemblies. (Par. 2-5(b}} 

{5} Tb.at no obstruction of the tube socket center holes 
be permitted. (Par. 2-5 ( b}} 

{6} That the terminal board mounting be improved. 
(Par. 2-5{ b)} 

(7} That the shaft alignment between the main tuning 
control and the main vari~~le capacitor be improved. 
(Par. 2- 5 ( b} ) · 

{ 8) That the desien of the anti backlash drive gear be 
improved. (Par. 2-5(b}) 

(9) That the design and mounting of the 24-microhenry 
choke in the power supply be improved. (Par. 2-5(b)) 

(10) That a material improvement in the layout of the 
wiring be made. (Par . 2-6(b ) ) 

(11) That greater contrast between colors used in the 
color coded hookup wires be made. (Par . 2-6(b)) 

(12) That a larger control shaft be used on the cali-
brator capacitor. (Par. 2-7(b)) 

(13) That greater clearance be provided for the 
calibrate control shaft. (Par. 2-7(b)) 

(14} That suitable stops be provided for the "On-Off" 
switch. (Par. 2-7(b)} 

(15) That the position of the detent indicator flags 
be rotated to afford better visibility. (Par . 2-7(b)) 

( 16) That t -he lettering on the top panel be modified. 
(Par. 2-7 ( b } ) 

- 2-E -
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( 17) 
improved. 

That the top panel guard rail be modified and (Par. 2-8( b)) 

(18) 

(19) 
flexible 

That battery ventilation be improved . {Par. 2-8(b)) 

That consideration be given to incorporating a coil spring in t he antenna . (Par. 2-9( b)) 

{ 20) That a suitable ground terminal be provided for the "gooseneck" antenna. {Par . 2-9( b)) 

( 21) That the carrying harness be attached to t he cabinet by suitable hinged t oggle bolts. (Par. 2-ll( b) ) 

( 22) That ma t erial other t han :ma gnesium or aluminum be used f or the toggle colts and carrying harness hardware. {Par . 2-11 ( b}) 

( 23 } That the volume cont rol be loca ted in the head harness. (Par. 2-12 } 

(24) That t he vi sibi l ity of the tuning dial hairline indicator be increased . (Par. 2-l)(b) ) 

(25) That the detent ad justment screws be ma.de adjus table under black.out condit i ons . ( Par. 2-l)( b)} 

( 26 ) That the Contractor advi se the Bureau regarding the durabili ty and suitability of t he cabinet finish . (Par. 2-14} 

(27 ) That permanent fixtures for mounting renewable dehydrating material be incorporated in the equipment. (Par. 2-15) 

(28) That interaction between t he crystal -controlled and variable oscillators be eli mina ted . (Par . 3-J(a}) 
(29) That further efforts be made to secure uniformity of power output over the frequency range. (Par . 3-J{a)) 
(JO) That efforts be made to reduce t he f r equency dis-persion occurring during vibrati on. (Par . 3-12 (a}) 

(31) That the backlash in the tuning dial be reduced. (Par. J-l4(c)) 

( 32) That the carrier ripple be reduced. {Par. 3-19} 
( 33} That the battery vent s yst em include a suitable valve. (Par. 3-2l(d ) ) 
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( 34) 'Iha t further efforts be made to make the equipment 
watertight. {Par. 3-2l(e)) 

(35) That a removable watertight cover be devised for 
the battery charging terminals. (Par. 3-2l(g)) 

{36) That spurious radiations fran the transmitter be 
reduced. (Par. 3-22) 

(37) That the hand generator be made submergence proof. 
{Par. 4-5 } 

{ 38) That more reliable overload protection be provided 
in the battery charger. {Par. 4-6) 

(39) That screws more readily removable than those now 
used be employed in assembling the battery charger. (Par. 4-7) 

(40) That Navy t ype CUP-49215 headphones be furnished 
with the equipment instead of the type now furnished. 
(Par. 5- 2(b)) 

(41) That the mew key be modified. (Par. 5-2(b}} · 

{42) That a plastic box be used to contain spare tubes 
and tuning accessories. 

(43) That a suitable alignment tool be furnished. 
{Par ... 5-2( b)) 

- 2-G -
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As general standards for ~able equipment of the CXCR­CXCR-1 type, it i s recommended: 

(1) That the accuracy of dial calibration be maintained within 0.5 per cent . (Par. 3-5(b )) 

(2) Th.at a limit of 0.05 per cent frequency change for change of the variable oscillator tube and 0.005 per cent for change in any other stage be imposed for this equipment. (Par. 3-6{c)) 

{3) That the limit of pe~~sible carrier frequency drift in the first five minutes of locked-carrier operation be 0.02 per cent, and 0.05 per cent during any subsequent period up to two hours. (Par. 3-7) 
(4) Tr.at the fre quency change per degree Centigrade not exceed 0.001 per cent. (Par. 3-10) 

(5) That the frequency change with change of relative humidity not exceed 0.01 per cent. (Par . 3-ll(a}) 
(6) That the accuracy of reset for nondetent positions be within 0.015 per cent , and wit hin 0.02 per cent for detent positions. 

(7) That the limit for average overall frequency stability be set at 0.5 per cent. (Par. 3-15) 

(8) That minor defects in the equipments be eliminated. (Par. 5-2) 

(9) 'lb.at consideration be given by the Bureau to the various suggestions for improvements and modifications men­tioned in the text of the report but not specifically referred to in these recommendations. 

--· - 2-H -
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MATERIAL UNDER ll§I 
l-4(a). The following Model CXCR radio.transmitting• 
receiving equipmen~ manufactured by the Howard Radio Co.mpany, 
Chicago. Ill., was received 24 January 1944 for test on t he 
transmitting portion of the equipment . 

(1) One Model CXCR transmitter-receiver, Serial 
No. 6. 

(2) One wooden shipping chest. 

(3) One type T-45 lip microphone. 

(4) One type HS)OF headphone and harness assembly. 

(5) One set of canvas carrying harness. 

(6) One segmented whip antenna in canvas carrying 
case. 

{ 7) One ins true tion book. 

l-4(b). The following Model CXCR-1 radio transmitting­
receiving equipment, manufactured by the Galvin Manufacturing 
Corporation, Chicago, Ill., was received 30 December 1943 
for test. 

(1) One battery charger. 

(2) One mounting bracket for charger. 

(3) One book of schematic diagrams and drawings 
of the CXCR-1 equipment . 

The following were received from the Galvin Manufacturing 
Corporation 3 January 1944 for tests on the transmitter portion 
of the equipment . 

(1) One Model CXCR-1 transmitter-receiver, 
Serial No. 1+. 

(2) One type T-45 lip microphone. 

{3 } One headset t ype CTE-49016. 

(4) One canvas headset helmet. 

(5) One segmented whip antenna~ type AN-131-A. 

(6} One spare AN-131-A antennao 

- 3 -
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(7 ) One fl exible spring joint for .AN-131-A antenna. 

(8) One "gooseneck" antenna, type AN-lJO-A. 

(9 ) One reel of r u bber- covered antenna wire. 

(10 ) One type SW-141-~ transfer switch. 

{11 ) One hand generator , Serial No. 4, with two 
rubber-covered cha~ging cables . 

{12 ) One canvas carrying case for small accessories 
and antennas. 

{13 ) One instruction book f or Model CXCR-1 equipmen t. 

METHOD OF TEST --
1-5. The equipments when received were examined for 
possible damage incurred in s hipment. 

1-6. The CXCR equipment was placed i n operation by 
following the instructions contained in the prelimina ry 
instruction book f urnished. The CXCR-1 equipment was p l aced 
in operation by following accepted tuning procedure , inasmuch 
as preliminary i n struction books we r e not furnished at t he 
time of delivery of the equipment . 

1-7. The power output measurements we re made by means 
of a noninductive resi stor and an r-f ammeter . L variable 
capacitor was i nserted in series with t he resistor and 
ammeter to simulate the characteristics of the whip antennas 
used with these equipments. The characteristi cs of the antennas 
were determined by t he substitution method, and the d ummy 
antenna constants thus determined were used for the power 
output measurements. 

1-8. Frequency changes were measured on a Model LK 
frequenc y drift indicator and a Mode l LM- 11 heterodyne 
frequency meter with the transmitter operating at full 
carri er power. 

1-9 . Modulation percent ages were determined with a 
cathode-ray oscillograph. Distortion and noise level measure­
ments were made with an RCA Model 69-C noise and d i stortion 
meter. 

1-10. Audio signa ls for modulation percent age d eterminations , 
distortion, and overall audio response were obt ained from a 
Boonton beat-frequency generator. 

- 4 -
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1-11. The CXCR-CXCR-1 equipments were plac ed in a t est 
chamber in which the ambient temperature and relative humidity 
can be adjusted to simulate the range of operating conditions 
encountered in Naval service. The performance of the equip­
ments was observed under temperature variations from -20°C 
to +60°C at a relative humidity maintained below 30 per cent, 
and under humidity variations bet ween 30 per cent and 90 
per cent at a constant temperature of 40°c. 

1-12. The ability of the equipments to withstand the effects 
of vibration and shock wa s determined by mounting them on a 
test platform capable of producing these effects in controllable 
amounts. 

1-13. The quality of the si~nals from these equipments 
was observed on the associated receivers, and on standard 
Navy type receivers set up at various distances from the 
transmitters. 

1-14. The capability of the equipments to withstand sub-
mergence was detennined by immersing the equipments in a· 
tank of fresh water to a depth of one inch over the surface 
of the top panel. Since these equipments normally float 
upri?ht, it was necessary to secure the equi pments under the 
surface in this position for the test. The equipments 
remained submerged for ~4 hours. 

1-15. The opera ting life of the batteries wa s determined 
by automatically transferring tr.;e equipments from receive 
to transmit for one minute out of every four minutes. A 
portion of the r-f output was recti fied and mBasured by a 
recording meter to determine the total operating time. Fully 
charged batteries were used at the s tart of the test . 

1-16. The capabilities of the battery charging devices 
were determined by applying resistive loads and determining 
voltage and current output. 'lhe units were also connected 
to the discharged batteries and t he restoration to the charged 
condition determined by observation of the indicators on 
the batteries . 

~ RECORDED 

1-17. Complete data recorded during a l l tests accompany 
this report as Tables 1 to 49 and Plates 1 to 15, inclusive. 
Photographs of the two equipments are included as Plates 
101 to 146, inclusive. 

- 5 -
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SEC TI ON Ir--RESULTS OF TESTS 

Introductory 

2-1. The CXCR and CXCR-1 equipments tested for comparative 
performance at this Laboratory are developmental models of 
portable back-pack equipments designed to supplant or comple­
ment existing Naval equipment ii, tbis xlass of service. 
Although tentative specifications for such equipments have 
been written {reference (b}}, the Laboratory tests were not 
conducted with the view of determinin~ the degree of" com- _ 
pliance of the two equipments to the requirements of these 
specifications due to the many changes which have been made 
since the developmental contracts were granted. However, 
provisions of reference (b) are considered indicative of 
the Bureau's desires for the basic mechanical, electrical, 
and operational characteristics of t hese equipments, and the 
comparative tests were conducted along the lines indicated 
in reference (b} as well as those specifically requested in 
ref er enc e ( a } • 

Workmanship 

2-2(a). The general workmanship in the Model CACR equipment 
is excellent. The internal and external appearance is clean, 
orderly, and for the most part carefully arranged for ser-. 
viceability and functional sequence in operation. Plates 12) 
to 131 and 135 to 146, inclusive, show many of the details 
of the mechanical construction and physical appearance of 
the equipment. 

2-2(b). The exterior appearance of the Model CXCR-1 equip­
ment is good and looks not unlike similar beck-pack equipment 
devised by the Contractor for the military services. How­
ever, the workmanship and mechanical layout of components 
inside the case is not comparable with that usually found in 
Navy equipments. Plates 101 to 111, inclusive, show many of 
the details of mechanical features of this unit. Attention 
is directed to Plates 106 through 109, which show the top 
and bottom of the chassis and arrangement of components. 
Defects due to mechanical weaknesses in the equipments will 
be discussed in the paragraphs describing the test in which 
they were tirst observed. 

Materials~ 

2-)(a). The majority of materials used in the Model CXCR. 
equipment are reasonably corrosion resistant in themselves. 
Most of the exterior met.al surfaces are of aluminum alloy and ,. 

- 6 -
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have been painted wi t olive drab enamel which appears to 
be of durable quality. Hold-down clamps, battery compartment 
cover hinges, carrying harness attachment buttons, and part 
of the antenna mounti ng are of steel which is, with the 
exception of the antenna t erminal itself, paint protected . 
Inasmuch as paint is not ordinarily completely waterproof, 
it is recommended that these metal fi ttings be of stainless 
steel or the equivalent, and the paint reli ed upon merely to 
dull the surface and prevent reflections. Hust has been 
observed on the antenna terminal on several occasions; it is 
also recommended that a suitable noncorroding metal be used 
in this application, since electrical contact between antenna 
and this terminal is effected only by pressure between it and 
the bottom section of the fishpole antenna. Steel or magnetic 
material also has been used in the following applications in 
the interior of the equipment which are not in accordance 
with usual Naval practi ce: 

(1 ) Drum dial and detent mechanism. 

(2) Drive shaft for drum di al. 

(3) Tube clamps. 

(4) Power supply lifting bail. 

( 5} Relay mounting brackets. 

In each of these applications the steel has been plated f or 
corrosion protection. The chassis and shields are of alwni­
num. alloy, with a sand blasted surface , lacquer protected. 
Inasmuch as the equipment is enclosed i n a watertight case 
with a desiccator unit, the use of properly protected mag­
netic materials in the above applications is not consider ed 
objectionable. It is recommended that a warning nameplate 
be affixed to the exterior surface of the case bearing the 
legend, "Open case only when absolutely necessary," or the 
equivalent, to assure keeping the humidity as low a s pos­
sible inside the case. 

2-J(b) . The exterior metal sur faces of t.te CXCr<.-1 are pro­
tected by olive- drab wrinkle-finish enamel. Hardware has 
been plated with black nickel . Aside from the magnetic 
applications, steel has been used in the fo l lowing components 
of the CXCR-1 : 

(1) Main tuning capac i tor frame. 

( 2 } Tubular capacitor cases . 

(3) Relay mounting brackets. 

DECLASSIFIED 
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Inasmuch as the watertight type of construction employed in this equipment i s designed to minimize the effects of moisture and huwidity on the co~ponents, and because these items have been plated with corrosion resisting oetals, t he use of properly protected magnetic material in these applications is not considered objec tionable . As i n the case of the CXCR, however, it is recommended that a warning nameplate be affixed to the exterior surface of tbe case bearing instructions to keep the case securely closed as much as possiole. 
Component Mounting 

2-4(a). Machine screws used in the CXCR are of plated brass. Extensive use ha s been made of elastic stop-nuts secured to t he chassis, which facili tates removing and replacing com­ponents. No tapped holes were observed in the aluminum alloy chassis. Some use has been made of steel rivets -on struc tural members , but no component subject to replacement has been so secured. 

2-4(b). Machine screws used in the CXCR-1 are of pla ted brass. Some use has been made of nut plates for securing structural members and large com.ponents on the chassis. It is recommended that further use of these anchored nuts or nut plates be made t o faci litate replacement of componen ts. A small number of r i vets have been used to assemble struc­tural members , but no rivets ha ve been used for mounti ng components subject to replacement . No tapped holes were noted i n the magnesi um alloy chassis. An unplated brass bushing has been used to assemble the alu.::inum drive .2:ears of the dial mechanism. Contact of dissimi l ar metals suscept ible to corrosion and electrolytic action is prohibited in Naval equipment . It is recommended that contact between dissimilar metals be eliminated in this e qui pment . 

Accessibility £f Component§ 

2-5(a). The arrangement of the .majori ty of components of the CXCR is such that accessibility is good despite the extreme space limitations imposed on equipment of this type. The main tuning capacitor is completely enclosed by the subchassis of the receiver and transmitter and i s inaccessible without major disassembly. The stator terminal s of the various sections of this component are accessibl e for connection throu~~ suitable openings in the chassis. By placing the main tuni ng capacitor in this position, the accessibility t o all other components is materially improved over what it otherwise would be . The tuning indicator lamp cannot be readily replaced due to the completely closed side plate, the close proximity of the antenna trimmer capacitor, top panel , and tube clamps. These components are so arranged that it is possible to insert only - - 8 -
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one finger into the space adjacent-.to the bulb, and a special technique must be used to replace the bulb unl ess the top 
panel or side panel is completely r emoved. Some dif f i culty 
was experienced using thi s bulb to i ndicate I·esonance when 
the equipment vvas out of doors in full sunlight, due to t he 
comparatively low brilliance of the lamp at t he operating 
current obtainable from the equipment. A Mazda No. 51 bulb 
was substituted for the Mazda 55 furnished with the equipment 
and was found to be more suitable. There is a small danger 
of overloading this lamp if the mew key is pressed wtile it is i n the circuit, but for carrier conditions it has ample 
current carrying capacity. ~tis recommended that a type 51 
bulb be used in this equipment. Plates 142 and 143 show the excellent accessibility to components such as tubes, relays, 
resistors, and capacitors, which are most liable to require 
replacement or other servicing. The power in9ut socket, 
however, has such a large number· of wires connected to it 
that it is difficult to service, One of these sockets developed 
defective contacts during the tests; this flat type of contact 
is particularly liable to become misaligned and completely 
pushed out of tte phenolic socket wr1en the male connector is 
inserted . It is recommended that a "cinch" type socket be 
used in this application. It is also recommended tha t a 
separ·a te terminal boa rd be used for tne many wires now con­
nected directly to the socket terminal s in order that single 
leads may be brought to the contacts of the socket to facili­tate replacement. The subchassi s type of construction 
employed in the CXCR has distinc t advantages from the stand­
point of production. It is recommended that the instruction 
book for the final equipment include a d escription of t he 
method by which these subchassis can be di sassembled and 
servicing of the main tuning capacitor and drum dial mecha­
nism effected. 

2-5(b). Plates 106, 107, 108, and 109 show the components 
of the CXCR-1 equipment. Although. the single unit chassis places the majority of uni ts "out in the open ," it is di ffi­
cult to perform any servicing oµ the equipment other than 
replacing tubes. Metal-cased paper capacitors, which have been extensively used, are mounted on a short metal pedestal 
and secured to the chassis by a machine screw. Many of these 
screws are completely buried under resistors, capacitors, and circuit wiring which considerably hinders removal of the 
component. Several of these screws were found to have worked 
loose during the tests and could not be tightened. Accessi­
bility to tube socket terminals for the mos t part is poor 
due to the la.ge numoer of canponents compressea into the 
area surrounding the sockets. Small circul ar discs of cloth­
inserted bakelite on which terminal lugs have been riveted 
serve as "cups" in which small quarter-watt resistors and 
ceramic capacitors are mounted . These assemblies have been 
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used by .the manufac er in other portable equipments designed for the Army. In t hose appli ca tions, t he component s ha ve been potted i n a heavy wax , to be replaced as a unit if r e pairs are neces sary. It is a s sumed tha t the same t echnique can be applied to these unit s i n the CXCR-1 equipment. The use of the cup assemblies does not s i.:n.pl ify servicing, however, inasmuch as several leads must be uns oldered to replace them, as contrasted to two for a singl e re s i stor or capacitor which might be defective in the group. In view of the doubtful advantage of these cup assemblies i n fa ci litating servicing and the necessity for stocking additional special replacement units, it is recommended tha t consi d er a tion be given to using terminal boards and i ndividually r epl aceabl e components instead of these cup assemblies. These cup a s semblies a re supported on metal rod s soldered to the c enter of t he tube socket . The manufacturer of the miniature type tubes used in the CXCk­CXCR-1 equipments specifically recommends that no obst ruction be placed in the center of the tube s ocket because of the possibility that the miniature type tubes may be manufactured with the exhaust tip in the base of t he t uoe . In the CXCR equipment several of the center holes in the sockets have also been obst ructed by solder and vdres to form a ground connection. It is recommended that no obstruction of' the center hole in the tube socket be permi tted in either equip­ment . k t erminal·board in the CXCR-1 i ndicated by t he figure 1 i n Plate 107 is flimsil y mount ed on an "L-shaped" oracket secured to the front panel by t he volume control iockint nut . It is I·ecommended that a better me thod of mounting this terminal board be devi sed. The mai n t uning capacitor is mounted on the chas sis oy two machine s crews through an angle bracket on the gear end of the frame, and by one ma chine screw through a rub oer gro.mme t shock mount on the opposite end. There is a misa lignment between the worm gear on the main tuning capaci tor ana the tuning dial, part of which is compensat ed f or by a yoke-and-crank coupler. The uncorrected porti on of thi s misali ~nment produces a stress on the capacitor which r ocks it j a ck anQ for t h es the dial is turned. This to-ana-fr o motion of the capacitor twists the chassis on which it is mounted, and aajacent components incl uding IF transfor mers f ollow the motion. It is recommended that the shaft a lignment be improved , and that t he main ttming capacit or mounting be improved. The drive gear on the main tuninf cont rol i s a spl i t type of fiber and metal construction. The spring t ensi on on the bakelite gear is insufficient to retain i t i n i ts proper position with respect to t he metal gear and the anti - oacklash capa bi lities of this combination are not fully util ized. It is recommended that t he design of the gear be improved . The 24-microhenry choke used in the posi tive lead f rom the storage battery to the primary of the vibra tor transformer i s poorly designed and badly mounted . The coil is mounted in an 
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insulated metal cylinder by means of a single bolt running 
through the center of the bakelite form on which it is wouna. 
One terminal of the inductance is brought t hrough the can to 
an insulateQ lug on the oottom, a nd the other is brought out 
the top to a similar insulated lug. The wires connecting 
this inuuctance into the circuit pass t hr ough ungrommeted 
holes in the chassis, which have been drilled so close to 
the mounting screw that t he coil form presses down on the 
wires and will damage the insulation in time. Tue mounting 
screw of an adjacent filter capacitor also is underneath the 
coil form and in terferes with proper mounting of the coil . 
This coil i s so loosely mounted that it can easily turn under 
vibration and shock and short the battery to ground. It is 
recommended that the design and mounting of this coil be 
improved. 

Wiring 

2-6{a). The wiring of the CXCR presents a workmanlike 
appearance and has been done with well- i nsulated stranded 
hook-up wiring in the power circuits. Rather extensive use 
has been made of solid-conductor insulated bus-wire in the 
r-f circ uits. An attempt to bring out these features has 
oeen made by means of the close-up views of Piates 142 ana 
144. The rou~h SUl'face spagh.etti insulation used in this 
equipment has been found by the Laboratory to support fungus 
growth. The cotton-wrapped hook-up wire has a smooth glazed 
surface and does not usually support fungus growth. No 
trouble fran f ungus should oe experiencej if moderate care 
is exercised to keep the chassis inside the case as much as 
possible. The stranded hook-up wire does not support com·• 
bustion but the spaghetti insulation on some of the wiring 
is inflammable. It is recommended that noninflamma ble 
insulation be used on all wiring. The wiring has been 
neatly cabled , kept short> and all wires pa ssing through the 
chassi s have been protected by rubber grommets. Color ccxiing 
of the hook-up wires fac-ilitates circuit tracing and servicing. 
The antenna loadin_Q' coil has oeen wound on a bake l i te form 
and is so designed . that t he tank circuit end of the coil is 
brought back along ~he entire winding to a terminal near the 
base of t he coil. The full r-f potential across this induc­
tance exists between the turns of the coil ana this wire , and 
only the silk insulation and insule.ting v&rnish preveDts 
breakdown. Although no :tailures occurred during t he tests , 
it is recommended that additional insulation be ~pplied to 
this portion of the inductance. One lead i n the battery 
charging circuit was foun~ unsecured and it occasionally inter­
fered with inserting the chassis in the cabine t. It is 
recommended th~t al l lead wires be secured in a fixed posi t i on 
wherever possible. 

- 11 -
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2-6(b). The wiring of the CXCR-1 in general is unsatisfactory. Stranded vinylite insulated wir~ which ha s been used exclusivel~ has definite merit for its fungus r esistant and noninflammable characteristics. Color coding of t hese wires faci litates 
servicing and circui t checking7 but more contrast between the various colors should be obtained by suitable choice of wires. The wiring does not present a wo rkmanlike appearance and i s far below the standardp .. maintained in Naval equipment. Leads 
are indi sc:r:! "\?#flr't'ely-·loo

1 
long or t<:o short ~or the span h between the components nvolved; wires passing through t e chassis have no insulating grommets; insulat ion has been squeezed on wires wedged between components; numerous long single leads and the f ew groups of ca oled leads are unsup­ported . Very little attempt appears to have been made to properly lay ou t the wiring in t he design of this equipmenti and servicing of the various components will be needlessly dif!'icul t because of this. An examination of Plates 107 and 109 will reveal other undesiI·able f eatures in the wiring not specifical l y mentioned in this paragra ph. It is recommended that a very mat erial improvement be made in the wiring of this equipment. 

Constructional Features 

2-7(a). The chassis assembly of the CX.Ck is designed as a separate unit from the power supply, both of which ma.y be complete ly removed from the cabinet. A six-conductor cable equipped with terminal plugs is used to connect the vibrator power supply and the transmitter -receiver unit . The arrange­ment of the components in either the transmi t ter-receiver or the power supply is such that no perceptible unbalance exists in the weight distribution when the equipment i s ca rried as a pack load. The lead-acid type storage cells are mounted in separate compartme nts, accessible only through doors i n 
the bottom of the ca oine t. Plates 128 and 139 show the location of these compartment s . ]urther description of the cabinet construction will be given in paragraph 2-8(a). 
The four cells can be withdrawn f rom t he tv.o compartments without necessitating the remova l or the transmitter-receiver or power supply fro m the cabinet. This withdrawal is effected by means of rubberized cotton tapes which slip over the individual cells as s hown in Pl~tes 128 and 139. It was found that these tapes are attacked by the battery fluid and break after a short time. It is recommended that a better method of removing t hese batteries be devised. Tuning controls are shown in Plate 120. They are gr ouped :ror convenience in operation, and are of a size suf'ficient to per .mi t gloves to be worn by the operating personnel while t uning. The frequency corrector control is accessible under the screw cap shown in Plate 124, and it also has a large and easily operated knob. Inasmuch as the calibrating circui t has been ~edified in these 
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equipments from what it was in the previously submitted units, it is recommended that consideration be given to bringing t he calibrate control shaft directly through t he panel by means of a watertight gland to eliminate the screw cap now used . A locking device should be provided on the contr ol i f . this is adopted. 1.11 c ontrols necessary to the opera tion of the equipment , except the battery "on-off " switch and headset volume control, are located on this top panel, which is integral with the chassis. There is some possibility of confusion in the use of the mew key switch shown in Plate 124. It is recommended that the marking be changed a s fol­lows: 

"On" to "MCW On" 
"Key" - Eliminated 
"Off" to "Receive-Phone" 

The "on-off" switch is loca t ed on the center of the r ight end panel as shown in Plate 127. The volume control is in the headset harness for convenience of the operator. This is shown in Plate 132. 

2-?( b ) . The chassis assembly o f the CXCR-1 equipment can be removed from the cabinet as a complete unit. The vi brator power supply also forms a part o f t he assembly, extendi ng below the r-f portion of the transmitter-receiver chassi s. This may be seen in Plates 105 and 106. The arrangement of t he components of the chassis a ssembly is such t hat no per­ceptible unbalance exists when the equi pment is carried as a pack load. The two lead-acid storage cells compri sing the battery supply are mounted on the bottom plate of the ca binet, which is comple tely removable t o afford access to the batteries. This feature appears in Plates 110 and 111, which also show the spare tuoe$ and the battery connect ion facilities. The spare tubes, carri ed i n a small wooden box, the exterior of which has been heavi ly painted wi t h acid resisting paint, are locked under t he terminal plate wi th the batteries during operation. Provision has been made in the connec t ions on this terminal board f or substitu t i ng dry batteries for the storage cells i n emergencies . The battery coffipartme nt is completely isol ated f rom the r-f port ion of the equipment and can be opened without necessitating the removal of t he chassis a ssembl y from the cabine t. Tuning and opera t ing controls have been placed on the top panel , a s may be seen in Plate 101. 1he main tuning control and vo lume control knobs are of a s ufficiently lar ge si~e tha t they can be readily manipulated by an operator whi le wearing heavy gloves . The calibrate control is a screw-cap wi~h a sma ll screwdriver on the top which is inserted in the slot t ed end of t he cali brating capacitor shaft when adjustments are necessary. It is recommended that a larger shaft be used on t he calibra tor 
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capacitor, inasmuch as the screwdriver is at present much 
wider than t he slot into which i t fi t s and dama ge to the slot 
is probable. It is a l so recommended that this control be 
moved to a position ~hich wil l provide rreater clearance 
between it and the guard rai l on the top panel. The "on-off" 
switch is controlled by a lever attached to a shaf't approxi­
mately 9 inches long and 3/32 inch in diameter which is 
visible in Plate 109. Sufficient torque can be develop~d 
accidentally by means of the switch lever to t wist this 
shaft materially . It is recommended that suitable stops be 
applied to this control to confine t he travel of the lever 
to safe limits . Although the action of the detent mecha-
nism on the main tuning dial is indicated by a definite drag 
on the tuning control and an a udible click as it engages, a 
right-handed operator is obliged to re~ove his hand from the 
vicinity of the control i n order to ascertain which detent 
he has engagea . It is therefore recommended that the position 
of the inriicator flags be rotated appr,oxi_mately 180 degrees 
to facilitate rapid shifting from one detent position t o 
another. The location of some of t he panel l ettering with 
respect to the associated control i s fo r the most part good. 
It is recommended, however, t hat t h e word "Tuning" be moved 
closer to the tuning control knob (Se e Plate 101}, and t hat 
the designation of the mew swi tch be changed t o read ''MCW" 
and "Receive-Phone." 

Cabinet Con§t ruction 

2-8(a}. The cabin et of the CXCR, exclusive of t he top panel 
and battery compe rtment covers, is of plywood which has been 
treated to .minimi ze t he effects or humidity, temperature , and 
fungus. During the tests t he contractor at his own reque s t 
substituted a modification of t he origina l cabinet, the 
chief changes in the final model being confined to the method 
of securing the top panel to the cabinet . Photographs of 
both style cabinets are included with this r eport and t he 
majority of the constructional fea t ures of each type are 
revealed in Plates 124 through 129 and 135 through 140 . In 
tte original model , the top panel on tbe transmi tter-receiver 
chassis was drawn down against the top of t he ca oinet by 
means of a lar.'se knurled knob located in a depression in 
the bottom of the cabinet. To this knob was attached a 
threaded shat't which engages a ta pped opening in an nH­
shaped" structural member on the bottom of the t r ansmitter­
receiver chassis. This drew the chassis vertically downward 
against the rubber-gasketed rim or the ca oinet opening. The 
knob and H-fram.e can be observed in Plates 128 and 129. The 
openings to the battery compartments wer e closed by hinged 
metal covers having rubber gaskets for watertight seals. A 
special latch secured the free end s of t hese cover plates and 
exerted a force on the covers to compress t he gaskets. On 
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the final ca binet , the same style latch is also used on the top panel to effect a watertight seal instead of the arawbar arrange;n.ent of the originally submitted model. The force exerted by these clamps can be inaividually adjus t ed if neces­sary without voiding t he watert i ~ht seal of the cabinet. This change slightly reduced the overall he ight of the equip­ment, but no changes in basic design were involved. Battery vents are brought out through the sides of the cabinet approxi­mately half-way up from the bottom; in this position they will be protected against accidental fouling when the equip­$ent is placed on the ground. The vents co~sist of horizontal bakelite tubes having a bore of approximately one- sixteenth inch. They are located inside the transmitter-receiver compartment. The battery compartment is arranged so that connection between the battery vent ena the vent tube is assured when the battery is inserted. A small separate compartment has been provided in the bac k panel of the cabinet for the headset and spare vibrator of the equipment. The vibrator is not secured in this compart~ent; i t is recommended that a clip be provided to hold the spare vibrator. The antenna is carried in a detachable canvas bag which is secured to the cabinet by means of "Dot" type fasteners. hll corners and edges on the cabinet tave been rounded ~~th the exception of the bottom between the battery compartment covers. Since this portion of t he cabinet ~111 receive the greater part of the wear, it is recommended that a rece ssed meta l batten strip be placed along the outer eages of t he cabinet at these points. Two metal handles have been provided on the top panel wt.ich act as supports.for the cha ssis and keep its weight off the panel controls when the equi pment is placed upside down. It is recommended that the heieht of these handles be increased to provide better clearance for the main tuning control knob than is now affor aed. It is also recommended that these handles be extended to form a guard rail around the entire t op of the control panel to further safeguard the controls f'rom possible damacz:e oy low hanging branches and vines. The general design of the ca oinet appears mechanically strong, and, with these changes , should success­fully withstand severe abuse. 

2-8( b }. The entire cabinet of· the CXCR-1 equipment is of light-weight metal construction. The various f eatures of the cabinet can be seen in Plates 102, 103, 104, and 110. The top and bottom panels are gasketed with soft rubber t o effect a watertight seal and are clamped in place by screw-type draw-bolts secured to the caoinet. A fai lure of one of these draw-bolts occurred during the test s . It is suggested that more careful inspection of the drew-bolts be made by the manufacturer. The controls on t he top panel have been pro­tected by a guard railing around t he outer edges, with an additional cross brace across the approximat e center . To 
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improve the appearance of this panel, it is recommended that this cross brae~ be eliminated and that t he guard r ail on front and back edges be supported in the center of the span by a suitable post. This guard rail takes the weight off all projecting surfaces on t he panel except the antenna termi­nal when the equipment i s plac ed upsid e down. The antenna .terminal is mechanical l y s trong enough, however, to support the equipment in t his positi on without danger of being damaged. The battery vent hole is in the removabl e bottom panel of the cabinet. It has a rubber co ver which acts as a breather valve for battery gases and at t he s ame time prevents dirt and foreign matter fouling t he openi ng . The exhaust gases from the batteries are conducted to t his vent through a hollow metal post of magnetic ma terial used also as a part of the battery clamp. Despite the liquid trap built into the battery cells, it is entir-ely probable that the exhaust gases will be corr osive and this post will become blocked by cor­rosive action. It is recommended that a better method of battery ventilation be devised. Pla t e 110 shows the battery compartment of the CXCR-1; Plates 101 th rough 105, i nclusive, show other features of the cabinet constr uction. The canvas ant enna and accessory carrying cases are attached to t he cabinet by two tabs which f it i nto slots on the draw-bolt fixt ures and are securely held when the draw-bolts are in place. The general construction of the cabinet appears mechanically strong, and, with the cbanges r ecommended in this paragraph, s hould prove ca pable of ~~ths tanding severe abuse. 

Antennas 

2-9(a). The CXCR equipment has been provided with a jointed fish-rod type of antenna approximately 10 feet long. A stranded cable which passes thr ough each of the sections prevents losing portions of the antenna when it is disassembled. A spring in the bottom section of the antenna is connected to the cable and aids the rap id assembly of the an t enna . The individual sections of the antenna furnished with this equip­ment cannot be readily repla ced. It has been f ound that t he cable is susceptible to rust. It is recommended that bronze cable be used in its place~ and that provision be made for replacing any individual section of the antenna. The mounting base of the antenna appears i n Plates l24 , 126 , and 132. It consists of a spiral spring inside of a cylindrical housing with an insulated feed- t hroug.h bushing whi ch mak es contact with a flexible leaf-type spri ng on the ante nna l oading coil assembly. The sprin~ device permits 90- degree backward rotation of the antenna when the equipment is carried past an obstruction and returns the antenna to a vertical position when the obstruction is clear ed . h push pin ha s been provided in this lilounting to retain the antenna at 45 and 90 degrees 
.._ __ .....,_L .. 
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from the vertical if it is neces2ary that the equipment be 
operated by personnel in a prone position. The locking 
device on this pin should be provided with wider flanges to 
afford better grip for the fingers when it is operated. 
Previously it has been pointed out in connection with the 
Model TBY equipment that t his type of antenna mounting base 
does not prevent damage to the antenna should the equipment 
be carried sideways or backwards past oostructions. In the 
TBY equipments a flexible coil spring wa s incorporated in 
the whip antenna in additi on to the rota ting antenna mounting 
base to overcome this defect. I t is recommended that a simi lar 
device be considered for thi s equipment . 

2-9( b ). Three types of antennas were furnished with the 
CXCR-1 equipment. The first type consisted of a jointed 
fish-pole approximately 10 feet long similar to that fur-
nished with the CXCR equipment. 'Ihe cable used in this antenna 
is larger in diameter than that furnished in the CXCB. equip­
ment and appears to be the more suitaole of the two. Pro­
vision has been ma.de t o a llow replacereent of the indi vidual 
segments of the antenna by securing the free end of the 
ca"t>le in the tip section of the antenna under a r-e.:r.ova ble 
screw cap. The mounting base fo r this antenna is indicated 
by the figure 1 in Plate 114. This uni t is attached to the 
antenna terminal by a knurled threaded ring, and is prevented 
from turning by a projecting pin which enga ges a suitable 
hole in the antenna terminal. The mounting consists of a 
double coil spring placed insice a protective cylinder at 
right angles to the axis of the antenna which permits backward 
rotation of the antenna to clear an obstr uction and returns 
the antenna to a vertical position when the obstruction is 
cleared. The antenna may be locked at an angle of 90 degrees 
if desired. This mounting has the same limitations with 
respect to sideways and backward movements discussed in con­
nection with the CXCR equipment and it is recommended that a 
suitable coil spring assembly be incorpora ted in this 
antenna. Fifty feet of stranded r ubber-covered wire have 
been furnished as an auxiliary antenna into which satisfac­
tory loading canoe effected. A third whip-type antenna 
was furnished with this equipment. In Plate 113 thi s antenna 
is shown attached to the antenna terminal. It is approxi­
mately three feet long, wi th a short "gooseneck" section 
near the base for f lexibility. A small capacitor. one end · 
or which must be ground ed to allow the transmit ter t o load 
into this antenna, has been pe rmanently mounted inside the 
base of the antenna and connected to it. As the equipment 
was supplied, the ground connection is made with a short 
length of wire by slipping its terminal lug under one of 
the draw-bolts. The paint under these latches prevents 
obtaining a good connec tion. It is recommended that a suitable 
ground terminal be provided ir this antenna is to be used 
~~pment. 
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Battery Charge Indicators 

2-10. The condition of charge of the storage batteries of both equipments can be ooserved at a ll time s without necessitating removal of the chassis or the batteries from t he cabinet. 

Carrying Harness es 

2-ll(a). The carrying harnesses _.for both the. original and modified CXCR cabine ts a re shown in Plates 123 , 125, and 136. I t can be completely removed from the caoi net . Due to the necessarily tight fit of the l ower band , it is r ather di ffi­cult to remove from the studs without t he aid . of tools. It is recommended that some provision be made to enable this band to be removed without the use of tools. An a ddit ional length of canvas strap attached to the band at a point toward its middle is suggested. The equipment can be readily slipped off the shoulders without detaching the harness from the cabinet. This harness, however, i s not considered entirely satisfactory for carryi ng t he equipment as a back pack. Plates 132, 133, and 134 show a Marine carrying the equipment. I t will be observed tha t t here is a fonvard thrust exerted by t he weight of the equipment toward the "small" of the man's back. This must be countered by additional pull with his shoulders which accelerates f atigue and is undesirable . It is believed t hat the poi nt of a t t ach­ment of the top ends of the carrying straps should be placed in the center of the edge of t h e top panel, i na smuch a s t he total pull exerted by the shoulders in maintaini ng the equip­ment upright is i n versely propor t ional to the cosine of the angle between the strap and a l i ne parallel to t h e ground . The more nearly hori zontal the top portion of the s trap can be maintained, t he sff~ller the differenc e between t he r equired horizontal force and t he a ct ual f orce exerted on the strap. Similarly, the more nearly vertical the lower portion of the strap can be !'.lB. i ntained, t he more effec tive the force on the strap will be i n supporting the equipment. This indicates the desirability of at t a chins,: the l ower ends of t he carrying harness well down tOlh"8.r d t he bot t om of t he cabinet. lt is believed that a packboard arr angement or the equ ivalent would distribute t he weight of t he equipment more uniformly between the shoul der s a nd hips and mater ially reduce fatigue. A good feature of pa ckboard method s of -carrying equipment i s t hat the equipment does not rest directl y on the back, pe rmit t in~ air circulation and mini ­mizing perspirati on and the attendant possibili ty of chafing. The pack board a l so serves as a partial buffer to reduce the possibi l i ty of injury to t he operator if he should fall while carrying the equipment . I t i s t herefore recommended that further consideration be given to the design of a l ight 
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weight detachable packboard type of carrying harness for this 
equipment . 

2-ll{b} . The carrying harness of t he CXCR-1 equipment is 
shown in Plate 102. It consists of we obed canvas straps 
combined with a hinged padded me tal pl ate attached to t he 
cabinet by t hreaded bolts . The harnes s can be detached f rom 
the case by removi ng two threaded bolts. 'Ihese bolts are 
of rather soft material and t he slot f or t he screwdriver is 
easily damaged. I t is recommended that t he carrying harness 
be attached to the cabinet by hinged toggle bolts to permit 
more r eady disenga gement than is afforded by the machi ne 
bolts now used. I t is also recommended that ma gnesium or 
aluminum. not be used f or the toggle bolts and carrying harness 
hardware . In Plates 112 and 113 a Marine is shoVvn wearing 
the complete equipment as a pack load. It will be observed 
that the equipment is supported equally on the shoulde.rs and 
hips and the weight is easily held i n a vertical posi tion 
over the legs and f eet . This harness achieves the equivalent 
of pack- board load distribution and will cause a minimum of 
fatigue for the operator . 

Volume Control 

2-12. The volume control for the CXC~ recei ver is l ocated 
in the headphone harness assembly and is suita bly mar ked t o 
indicate increase or decrea se in volume . The volume control 
for the CXCR-1 is l ocated on the top panel of the equipment , 
and i s sui tably marked to indicate increa se or decrease i n 
volume. I t i s r ecommended tha t, for opera tional convenience, 
this control be located i n the headset harness. 

Tuning Dia ls 

2- 13(a). The figures on t he tuning dial and detent position 
indicators of the CXCR have been painted with radioactive 
phosphorescent material. The size of these figures on the 
tuning dial is sufficient for good readability without the 
use of t he indirect dial light-incorporated in the equipment1 
but that of the detent positions is not. It is recommended 
that the latter figures be turned 90 degrees and tha t an 
elongated style of figure be used t o inc reas e the amount of 
radioactive luminous materi al and improve vi s i bility. No 
illumination of the controls has been provid ed . The small 
number of controls and thei r distinctive indi vidual size and 
location obviates t he necessity for such auxiliary illumi­
nation. 

2-13(b) . The figures on the tuning dial and t he detent 
indicator flags of the CXCR- 1 have been painted with a radi o­
active phosphorescent pigment to facili tate operation under 
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blackout conditions. The position indicating hairline on the 
dial is very difficult to see against the f aint ill umination 
efforded by the luminous material . It is recom.;rrended that 
this condition be improved . It is not po ssible to change 
the detent setting under blackout conditions bec~use the 
fOsition of the corresponding detent adjustment screw cannot 
be ascertained without the aid of external i lfum.ination. It 
is recom:nended t hat the detent adjustment screws be indicated 
by suitably large fi.gure s of radioactive phosphorescent material . 
.An auxili ary dial li .,.h t provides sati sfactory illumine t i on of 
the tunin,<'.! dial when blackout conditions need not be main-
tained . The tuning controls are su f fici ently identifiable 
by touch th.et it is not believed a d vantageous to indicate 
them by lQ~inous lettering. 

2-lJ ( c ). Type 3A4 and lT4 miniature tubes have been used in 
the CXCR equipment. These tubes are contained in the "Army­
Navy Preferred List of Radio Zlectron Tube!S," dated 1 5 Feb. 
1944. 

2-l)(d) . Type 1R5, 1S5, 1T4, and 3A4 mini ature tubes have 
been used in the CXCR-1 equipment . These tubes are contained 
in the "Army-Navy Preferred List of Radio ~lectron Tubes ," 
dated 15 Feb. 1944. 

Cabinet Finishes 

2-14. The exteriors of the cabinets and operati ng panels 
of the CXCR and CXCR-1 equipments have been finished in green 
color similar to that·used on Marine Corps equipment. It is 
recoL!li.,.,ended that the contrac tor~· advise· the Bureau regarding 
the fungus resistant capabilities, waterproofness, and ctura­
bili ty of the indi viaual finishes used by tlie.m.,, The f i 1Ushes 
ate stirficiently flat to preclude light refl ections from the 
surraces of the cabinets . 

Dehydrating Units 

2-15. A small baa of nonrenewable desi ccator material is 
packed in the cabinet of the CXCR equipment, but no c on tainer 
for dehyarating material has been incorporated in the design 
of either the CXCR or CXCR-1 e quipment . A glass-cloth ba g 
of silica gel was furnished with the CXCR-1 equipment, but 
no suitable location f or placing the bag could be a scertained. 
It i s recommended that a permanent fixture be devised for 
mounting a capsule of renewable d ehydrating material in each 
equipment. 
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SECTION ill-ELECTRIC.AL PERFORMANCE 

3-1. The basic equipments when assembled for operation can be carried by a man as a ba ck pack an~ can be operated on A-3 emission by him either while walking or l ying prone. 
3-2. Field tests were not conducted to determine the operationel distance in miles obtainable with e ither equip­ment. 

Power Output 

3-3(a) . The CXCR and CXCR-1 transmitters are basea on the master-oscilla tor po~~r-amplifier princi ple, and are capaole of pr oducing either A-2 or A-3 emission. The power output obtained into a resis t ance-capacitance l oad of approximately 4 5 ohms and 25 µµf appears in Table 3 and Plate 1 . The higher carrier power output of the CXGR resul ts f rom using t hree t ype )Ai+ tuoes i n pa rallel a s a power amplifier. Two such tubes in parallel co.c::..prise the power amplifier of t he CXCR-1. The data in Plate 1 were obtai ned at 100- kc dial intervals throughout the frequency ranges of the equipment, and show the output capabilities of t he equipments into s imi lar dummy antennas. The pronounced dips in power output of the CXCR-1 occur at frequencies close to t he second and third har~onics of the crystal oscillator. Actual measurement of t he CXCh-1 transmitter frequency in t hese regions indicates that there is a strong tendency fo r the variable oscillator t o "pull in" and s ynchronize with t he crystal oscill ator. :tor a pproximately 100 kc in the vicinity of 3800 kc, changes in dial setti ng produce no change i n output f r e quency. The r eduction i n pcmer is produced. by the detuning of· the high Q. antenna end p-a tank circuit which occurs when the va riable oscillator syncnroni zes with t he crysta l oscillator. A somewhat similar change in output power was observed in the CXCR at 4000 kc where the frequency relRti onship between the crys tal har­monics and the variable oscillator is the same as obtain, in t he CXCR~l at 3800 kc. No tendency of the t wo oscil lators to synchronize was observed in the CXCR, a lthough a nonuni­formity in output power present at 4000 kc is absent at 6000 kc. Any tendency of the variable osc illator to synchronize with a harmonic of the crystal osci·llator i s increa sed in the CXCR-1 equi pment by the direct capacitive coupline between the plates of t he t wo oscillator t ubes. This close coupling produces a large number of unde s ired beat frequencies in the mixer tube and results in radiation of a carrier ha vi ng a large number of side bands in the vicinity of J800 kc and 5700 kc . It is recom.:nended that the manufacturer of the CXCR-1 equipment eli mina te these undesi ra ble operating con­ditions caused by oscillator interaction at frequencies close to crystal harnonics and improve the unifor~ity of power output f rom the transmitter. 
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3-3(b) . Both equipments produce an appreciable increase in 
power during A-2 emissi on; the i ncrease in the output of the 
CXCR is ereater· proportionally t han tha t of the CXCR-1. The 
audio tone of the CXCR was found to oe 1300 cycles; t ha t of 
the CXCR-1 was 1275 cycles. 

Frequency Coverage 

3-4. The frequency coverages of the t wo equipment s a ppear 
in Table 4 . The highest calibrated frequency of the CACR-1 is 7100 kc , as compared with 6500 kc in the CXCR. The hi gh 
harmonic c ontent of t he CXCR-1 output makes a two-to-one 
frequency coverage disadvantageous unless t he harmonic radia­
tion is appreciably reduced. 

Accuracy g! Dial Calibration 

3-5{a} . The accuracy of dial calibrati on of the two equip­
ments appears in Table 5. The avera ge accuracy of cal ibra tion 
of the CXCR is somewhat better than t hat of the CXCR-1. 
Provision has been made in each equipment t o use t he t hi rd harmonic of the crystal oscillator a s a cali bration check 
point, and small trimmer capacitors have been placed across the variable oscillator inductances i n each equipment. 
Satisfactory calibration can be e ffec ted i n the CXCR equi pment. It was round, however, t hat the t endency of the varia bl e oscil­lator in the CXCR-1 to synchronize wi th t he cr ystal oscillator 
made it very diffi cult to adjust for zero beat . The beat note 
frequency can be changed graduall y by manipulation of the 
cali brator control only t o within one or two kilocycles of 
zero beat, and then an abrupt stopping of t he bea t note occurs 
as the variable oscillator synchronizes . A reduction of the 
i nteraction between these oscillators , a s recommend ed i n 
paragraph 3-J(a) will undoubtedly eliminate this operati ng condition. As now designed , the trimmer hes little effect 
at the calibrate point, and it is doubtful that the trimmer 
has sufficient range of capacit y to corr ect for tube or circuit changes. 

3-5(b}. It is recommended that the accuracy of dial cali­brati on be maintained within 0.5 per cent i n these equi pments. 

Frequency Variati on~ Change 2f Tubes 

)-6(a) . A group of four type 3.A4 tubes was subs tituted in 
the various stages of the CXCR transmitter a nd t he resulting 
changes i n frequency recorded. The se data appear in Table 6. 
The frequency variations observed i n this test ~re low and 
within acceptable limits f or equipment of this t ype. 
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3-6(b) . A similar test was performed on the CXCR-1 and the 
measurements appear in Table 7. Higher deviations were 
observed in this equipment than in the CXCR equipment . Negli­
gible f r equency changes resulted fro~ changes of p-a tubes 
in either equipment. 

3-6(c). It is recommended that a limit of 0 . 05 per cent 
frequency change · for change of the variable oscillator tube 
and .. 0 . 005 per cent f or change in any other stage be imposed 
for this equipment . 

Locked-Carrier Frequency Stability 

3-7 (a). Three two-hour locked-car rie r tests were conducted 
on the CXCR transmitter for which t he data appear in Tables 
8, 10, and l? . The largest frequen cy changes during the 
first five minutes were observed at 3 500 kc , but t he grea test 
subsequent changes occurr ed at 6.500 kc. This condit i on is 
probably due t o the decreased effectiveness of the compen­
sating capacitor i n producing a change i n tot al circuit 
capacitance when the tank capacitance is a maximum. The 
extent of compensatio~ afforded by a negative coefficient 
capacitor can be shown to be dependent on the operating 
frequency and on t he r a tio of L to C which deterxines t he 
operating frequency. Thus , in any given oscillator circuit 
in which the f requency is changed by a varia ble capacitor a 
small change in capacitance will pr oduce a larger change in 
frequency at the h ie;h end of the band than t he same change 
will produce at t he l ow end of the band. This results in 
over-compensation at the higher frequencies under prolonged 
locked-carrier conditions. Inasmuch as this equipment will 
not be in the transmit position for such extended peri ods 
as these tests i mpose , the dr i ft during the first five 
minutes may be considered representative of actual opera t ing 
conditions . Altbough twice the drit't shown in these tabl es 
would possibly occur between two CXCR equ ipments, the total 
drift would undoubtedly be within the band-pass limits in 
the receiver portion of the e quipment. 

3-?( b). Ta bles 9, 11. and 13 comprise data · tor simila:r 
locked-carrier tests conducted on the CXCii-1. A series and 
a shunt compensating capa citor have been used in this equipment 
which appear slightly more effective at 3500 kc in controlling 
the frequency during t he fir st f ive minutes than the single 
shunt capacitor used in the CXCR. however , t his circuit is 
materially less ef fective at 6500 kc and t he total frequency 
drift at the end of t wo hours exceeds that i n t~e CXCR at 
bot h ends of the band. 
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3-?(c) . It is recommended that the carrier frequency drift 
of these equipments not exceed 0.02 per cent during the first 
five minutes and 0.05 per cent during any subsequent period 
up to two hours. 

Effect 2f Reduction of Battery Voltage 

3-8(a) . The battery voltage of the CXCR was reduced by 
operating the transmitter on locked c arrier for a pproximately 
two hours using only two storage cells . The frequen cy change • 
and the change in output power shown in Table 16 t herefore 
reflect tbe comb ined effects of circuit heating as well as 
the decrease in ::>attery voltage. Throughout the range of input 
voltages appearing in Table 14, A-2 and A-3 emission was 
effected and the send-receive r elay operated normally . 

3-8(b). The same test was conducted on t he CXCR-1, permitting 
its batteries to run down under continuous locked-carrier 
load. The power output fell to zero when the oatter-y voltage 
reached 2.9 volts, although the vi brator was still operating. 
The send-receive re.lay failed to hold in at this potential, 
and failed to pull in as tLe send-receive switch was operated. 
lt will be observed that very nearly tte same power output 
can be obtained from the CXCR at 2. 6 volts ba ttery potential 
as is obtainable from the CXCR-1 at 3 volts . The frequency 
change observed in the CXCR-1 is appreciably greater than 
that of the CXCR , due chiefly to the normally poorer per­
formance of the CXCR-1 under locked-carr!er operation. 

Frequency Cha9f9! - Send~ Receive - Simultaneous Tuning . 

3-9. The standard key-locked to interci ttently-key.ed 
test conducted on Navy transmitters wa s considered applicable 
to the equipments for determining the frequency change occurring 
when the equipment is transferred from send to receive. The 
data appear in Table 15. The frequency change observed in 
this portion of the te$t was negligible. Another test was 
devised for determining how the audio output of the receiver 
was ~ffected by frequency change occurring unaer these con­
ditions. The equipment, on transmit, was tuned exactly to 
zero beat with a Model LM-11 heterodyne frequency meter at 
the frequency shown in Table 15 . Then the equipment w~s 
transferred to receive , audio mo4ulation was applied to the 
signal from the IM-11 he terodyne f r equency meter, and this 
audio output of the receiver detec t ing t h is signal was measured. 
Then the frequency of the incoming r-f s igna l was varied until 
a .maximum audio vol.tar::e appeared in t he output of the receiver. 
The change in frequency of the incoming signal corresponded 
to the changed resonant frequency of the CXCR or CXGR-1 
transmitter-receiver. The CXCR equipment shows appreciably 
more change in characteristics in this opera tion than the 
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CXCR-1 does , part icular ly in its r equirement that the antenna 
circuit be retuned for maximum response . It is recommended 
tha t an effort be made to effec t thi s r etuning automatically 
by switching i n or out the necessary means of retuning after 
the CXCR equ ipment has been ini tially resonated for maximum 
power output on transmit. The dial of the Model CXCR-1 
equipment was s e t at 3700 kc and t he output frequency of the 
transmitter was found to be 3800 kc , due t o the l ock-in ac tion 
between the crystal and var iable oscilla tors. ~ih en the 
equipment was trans ferred to receive and a modulated 3800 kc 
signal was applied t o the antenna , no audio output was obtained , 
and it was neces sary to retune the signal generator to 3696 kc 
for maximum audio output from t he CXC~-1 receiver . This 
condition is very undesirable and will ca use conside r able 
difficulty i n establ ishi ng can.~unicetion between e quipments. 
Recommendations have been made in othe r para zr aphs of this 
report t hat improvement be e f fect,ed i n this regard . 

Variation in Ambient Temper ature 

3-lO(a ). The c:rnR and CXCR-1 equ ipments were subj ected to 
concurrent temperature tests insofa r as possible . However , 
irregularities in the performance of each equipment required 
shutting down one or t h e otter to i nvesti gate the difficulty, 
wi th t he result that t he test on the r ema ining unit was con­
tinued alone. This i s the reason tha t variations occur in 
the curves of relati ve humidity shown in Plates 2 to 5, 
inclu sive. Data obtained during the t emperature t est of 
the CXCR appear in Tables 16 and 17 . The perfo rmance of the 
CXCR-1 under s imil ar test conditions i s indicated by t he data 
in Tables 18 and 19. The greatest frequency chang e per degree 
Centigrade in both equipments occurred at the upper end of 
the range . The provi sions for temperatur e compen sation i n 
the CXCR produce at 3500 kc an ef~ect markedly dif f erent from 
what occurs at 6 500 kc. This effec t cannot readil y be e xplained 
on the basis of over or under COfilp ensation for temperature 
chan~es, because other variables includi ng plate voltage s 
also i nfluence the stability of t he transmitter. The per­
formance of the two equipments is similar a t the hi€h end of 
the band , but t h e CXG.E<-1 is decidedlv inferior a t the l ow end 
of the band . ~ 

3-l O{b ). It is recommended that a limit of 0. 001 per cent 
fre quency change per degree Cent i grade be se t for these 
equ ipmen ts. 

Variation in Relative Humiditt 

3-ll( a) . Variations in relative h umidity had ver y litt le effect 
on the operation of either t he CXCR or CXCR-1 equipment . The 
da t a obtained i n the tests appear in Ta bl es 20 , 21, and 22 
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and in Plates 6, 7, and ' 8. The frequency changes which occurred in both equipments are due to the effect s of l ocked- carrier operation ratt,er than any humidity effects . 'I1hi s is obser-vable in the graphs, whict sho.. no abrupt changes in frequency to correspond with the abrupt changes in relative humidity. 
3-ll{b). The equipments were subjected to a seven-hour high hum.ioity test to determine if there would be any undesirable effects not oisclosed in the short tests previously conducted. ,,hile the ailibient te,: .. pera ture ana relative t.umidi ty in the temf)er·ature charuoer were being brought to the t e s t conditions, the equipment s were operated under locked-carrier conditio.ns. The transmitters initially were tuned to resonance and maximum power output at an ambient te,;1Jerature of 20 °C and no further tuning was done durine tte test. '.:Jhen conditions in the te~perature chamber reached 40°C and 97 per cent relative humidity, the pov;er output and frequency of each transmitter was recorded and t b.e equipments t urned off. 'Ihey remained shut down for the seven-hour test period during whi ch t he ambient condi tions ootaining at the start of :the test were maintained constant. At the conclusion of this perioa , the frequency and power output were a gain ,r.easured-, tollowing which t Le equipllients were examined for possible dama ge. The data for the CXCR ar·e: 

Frequency Powe r Power 
Frequency Change Output Change Time (Kc} (~) { Watts) ( ~) 

0840 3502. 200 0. 76 
1545 3502.100 0.0029 o. 82 +21.1 
1600 3502 . 550 0.010 o.65 -14 . 5 

It will be noted that the power output at the start of t he te~t is much lower than i s shown in Table 3 or Table 20 , but this is believed due prima r i ly to the effect of moisture on the dummy antenna and the ante nna insulator. The reduced power after the 15-minute l ocked-carrier period at t h e end of the test may be attributed chi efly to l ow plate voltage due to vibrator transformer heating. The f requency change is considerea negligible. The prolonged humidi ty, however, had softened the adhesive used under t he r-askets of several of the fixtures on the top panel of t he CXCR and had started to rust the antenna mounting assembly and carrying harn ess attach­ment buttons. It is recommended that corrosion resi sting materials be used for these applicat i ons and th&t e gasketing compound less affected by humidity be employed. No eviaence of corrosion appeared on the case of the CXCR-1. The data on frequency and output power of the CXCR-1 are : 
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Time 

0840 
1545 
1600 

Frequency 
(Kc ) 

59)0.6 
59)1. ) 
5927.9 
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Frequency 
Change 

(%) 

0.012 
0.046 

Power 
Output 

{Watts) 

0.68 
0. 57 
0 .90 

Power 
Change 

(%) 

-16 . 2 
+)2. 4 

The power out put of the CXCR-1 at the beginni ng of t he test 
is lower than that shown in Table 3 or Table 22 , due to the 
effect of moisture on the dummy antenna and antenna insulator. 
The reduction in power observed at the end of the seven-hour 
period is believed due to the e ffects of detuning occasioned 
by the change in oscillat or f requen cy. The incr eased power 
at the end of the 15-minute l ockeo-carrier period may also 
be attributed to t he tuni ng of the antenna circuit and 
possible dryin~ of the antenna terminal. iWhen the equipments 
were opened for inspection at 1600 no trace of moisture or 
eviaence of humidity effects were ooserved in either equipment . 

3-ll( c ) . It is recommended that a limit of 0.01 per cent 
frequency change wi t h humidity oe set f or these equipments . 

Frequency Dispersi on Duri ng Vibration 
' 

3-12 {a} . The CXC.h and CXCR- 1 equipments were inounted on a 
test platform by means of heavy steel clamps. ~iooden buffers 
were placed between these clamps and the top panels of the 
equipments to elimin~te t he possi bility of damaging the 
controls. Vibration frequenc i e s between 600 end 1900 cycles 
per minute produced carrier frequency di s per sions a s shown 
in Tabl e 23. Mechanical r esonance effect s appeared at 1200 
and 1700 cycles per minute whi ch produced t he maximum di s­
persion observed in the CXCrt equipment. Monitoring voice and 
mew signals of the CXCrt on a stationa ry recei ver showed 
inappreciable effect s of this dispersion at 3500 kc , but both 
transmis~ion and reception were aftectea. at 6500 kc. The 
distor tion i ntroduced by vibration at 6500 kc was not suf­
ficient to destroy intell i gibility, however. I n view of t he 
possibili ty th&t t hese equipments may be adapted for ship­
board or vehi cular use, i t i s recommended that ef f orts be 
ma.de to r educe the dispersion occurring at the high end of 
the band . 

3-12{ b ) . The maxi.mum frequency dispersi o~ resul ting from 
vi bra tion of the CXCR- 1 occU1red between 1200 and 1700 cycl es 
per mi nute . The extent of the deviation was i n most cases 
greater t han those oo curring i n the CXCR. When the equipment 
was oper a t ing at 6500 kc , the quali t y of voice transmi ssion 
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was adversely affected between vibration frequencies of 1000 
and 1300 cycles per mi nute , a lthough greater dispersions were 
measured at higher vibration frequencies. The voice modulation 
remained intell i ~iole, although considera ble audible background 
noise appeared i n t he signa l. Pr esumably this effect was pro­
duced by combined vibrati on of the audio and r-f por tions of 
the CXCR-1, inasIDUCh as it was not observed when the equipment 
was operatea at 3500 kc and the carrier-frequency d i spersion 
was appreciably less. The same effect was observed with the 
CXCrt-1 in t he receive position. at 6500 kc. 

Effects of Shock 

3-13 (a ). The equipments, mounted as described in paragraph 
3-12 , were subjected to a total of 43 shocks by means of a 
pneumatic shockinf device. All but the f irst t hree shocks 
were imparted by the machine operating hi th 150 pounds per 
square inch air pr essure , which i mparts a minimum of 250 g 
acce l erotion to the test platform . The frequency before and 
after shock was recorded and the data appear in 'fable 24 . 
The CXCR equipment was checked at the low end and the high 
end of t he band as a ser ies of 10 shocks directed toward a 
given side of the equipment was applied. The rather high 
changes in output frequenc y are believed t o be caused chiefly 
by movement of the tuning control knob ciur·inp- shock because 
it was found, on shock number 23 at l east , ttat applying a 
restraining pressure on t he knob reduced the frequency shift. 
No tube failurt:;,s were experienced during this series or shocks 
and no mechanical difficulty arose . ~·,hen exami ned at the 
completion of the test, capacitor C-8 in the power pack was 
found to have oeen jarred loose fr·om its socket. A clamp 
is recommended for securing this capacitor. 

3-13 {b}. The effects of shock on the frequency of the CXCrt-1 
appear i n Table 25. In makin~ a comparison between the two 
equipments the per cent change corresponding to a given shock 
is t h e only fair basis of comparison. TLe direction of the 
shoc k with respect to the particular equipment shoula not 
be used as a reference, because uncontrollable variations in 
accel eration occur from one shock to the next, altt1ough for 
a cons t ant air pressure the pneumatic device delivers in 
excess of 250 g on each shock . There is no consi stency a bout 
tne amount of frequency change producea by shock in either 
equipment . In the CXCR-1 , however , it was noted that t he 
amount of" freouency change could be partially controll ed by 
properly choosing the direc t i on a given freQuency s etting 
was approached . This ind i cates backlash i n the tuning dial. 
No mechanical failures occurred in ei t her equip.men t, and no 
tube failures were experienced. 
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Accuracy 2f Reset; Backlash and Torgue Lash 

3-14(a ). Heference (a ) outlineu a procedure for determining the accuracy with which the equipments could be reset to a given calibrated frequency. The method described was very similar to the stendard test for backlash, toraue lash, and lost motion and the results appear in Table s 26 through 29 unaer this title. Greater accuracy of reset for both detent and non-detent positions was obtained at the high enas of the band in the CXCn. The data appear in Ta bles 26 and 27 . The accuracy obtainable wi th the detent device co.mpares favorably witb th&t of the non-detsnt settings. 'I'he data obtained from the test of t he CXC~- 1 appear in Ta bles 28 and 29. Appreciable backlash appears at the high end of the band. It is probable tru:it much of the frequency change observed during vibration and shock can be attributed to the backlash in the tuning mechanism.. 

J-l4{b) . The data in Tables 30 and 31 were abstracted from Tables 26 and 28 to show the accuracy of reset of the equip­ments when a calibrated dial posit ion is approached in a clockwi se direction. These data indicate that somewhat better reset accuracy is possible with the CXCR-1 equipment than is obtainable in the CXCR, which is assumed attri buta ole to the greater band spread afforded by the cylindrical cam dial of the CXCk-1 . It is proboole that a r educ tion i n backlash as recommended in 9aragraph 3-14( c} will materially improve the accuracy of reset of t hese equipments. 

3-14(c) . It is recommended that the backlash in these equip­ments be reduced, and that a permissible limi t of 0 .015 per cent be set for non-detent and 0. 02 per cent frequency change be set for detent positions. 

Summary of Freguency Stability Tests 

3-15(a}. Table 32 compri ses a summary of the r esults of frequency stability t ests conduc ted on the CXCR and CXCk-1 equipments . The data in the table represent t he highest average deviations for the particular test irrespective of the operating frequency. The maximum deviations also are tabulated irrespective of the operating frecuency. The overall staoility of the CX.CR appears deci dedly superior to that of the CXCtt-1 . 

3-15{b). It 1s recommended that the limit for average overall frequency stability of these equipments oe set at 0.5 per cent. 
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Percentage Modulation Capability 

J-16(a) . The modula tion capabilities of the equipments appear 
in Table 33 and Plate 9 . Although 90 per cent modulation of 
the CXCR carrier could be obtainea, the response for input 
sienals above 0.15 volt is nonlinear and a high percentage 
of distortion is produced . The 95 per cent modula tion level 
required by referenc e (b) is only 2 decibels higher than the 
75 per cent modulation level obtainable with the CXCR as now 
designed . since this change in l evel is less than the 
3-decibel minimum which can be perceived by the average 
person, it is ouestionable that t he circuit changes neces­
sary to effect the required increase in. modulating power 
would be justified. 

3-16 (b ). The CXCR- 1 equipment is capable of producing more 
than 90 per cent modulation of its carrier with nominal input 
voltages. The lineari ty of the cu~ves i n Plate 9 shows . 
that relatively low di stortion may oe expected up to a pproxi­
mately 80 or 85 per cent modulation. 

Audio Distortion and Overall Fidelitz 

3-l?(a) . The audio distortion produced in the output of the 
CXCrt equipment when a constant modulation percentage is main­
tained is shown in Table 34. Data for both 90 per cent and 
75 per cent modulation were obtainea, ana these data also 
appear graphically in Plate 10. In conjunction with Plate 9, 
it can be seen t hat 90 per cent modulati on can be effec ted 
only by Ielatively high iI?-put voltages, which would be 
unobtainable from a carbon microphone, especially at low 
audio frequencie& wi th the pre sent circuit. At such high 
modulation percentages the di s tortion is excessive. How­
ever, the equipment is capable of 75 per cent modulation 
with less than 15 per cent distortion for audio frequencies 
between 500 end 5000 cycles per second . Fro~ 300 to 500 
cycles , the distortion tends to be somewhat higher than the 
15 per cent limit, but the increase cannot be detected by 
ear. 

3-17(b ). The audio distor tion appearing in the output of 
the CXCR-1 is shown in Table 35 and in Pl ate 11. Appreciably 
higher percentages of distortion were obtained after the 
equipment had been operating for some time than were ootained 
immediately after the set had been turned on . At 3500 kc 
it wa s also noted that the dis tortion was unusually high 
for 75 per eent modulation . The grid drive to the final 
amplifier was found to be low and retuninP the buffer stage 
slightly effec ted a material reduction in the amount of dis­
tortion in the output. At frequencies above 3500 kc the 
distortion was quit e low, even for 90 per cent modulation, 
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regardless of the length of t he time the e quipment had been operated, indicati ng that i nsufficient drive at the l ow end 
of the band contributes materially to the distortion measured 
t here. 

3-17(c ) . The overall audio fidelity of t h e equipments appears 
in Tables 36 and 37 and Plates 12 and 13. The response of 
the CXCR is more uniform than t ha t of the CXCR-1 between 
300 and 3000 cycles , having a r l at maximum response between 
approxi.ma tely 600 and 1500 cycles . The maximum response 
of the CXCR-1 appears at 2000 cycles and i s not flat at any 
point. 

Power Supoly Ripple 

3-18. The ripple appearing in the various output voltages 
of the power supplies is shown i n Table 38. The magnitud e of the ripple i s considered within acceptable limit s in both 
equipments. 

Carr ier Ripple 

3-19. The amount of ripple appearing on the carriers of the CXCR and CXCR-1 equipment i s shown in Table 39 . kn. 
appreciaole increase in carrier r ipple occurs at harmonics of t h e crysta 1 fre quency in each equipment. The ripple in 
the CXCR-1 carr ier a t 3800 kc is in excess of the 2 per cent limit usually imposed on Navy t r ansmitters , and is appr eciably 
highe r then t he CXCR at other r requencie s . It is recommended 
that the carrier ripple in the CXCR-1 be reduced. 

~ Operating Condi tions 

3-20 (a) . The tube operating conditions in the ex.ca were found to be as shown in Table 40. It will be noted that A-2 emission 
introduces the unbalanced screen c urr ent conditions discussed 
in reference (c). From a study of the mew mod ulation charac­
teristics, t he grids of the modulator tuoes are ciI·iven con­
siderably positive by the vigorous oscillations of the tone 
generator and t he screens attr act the largest proporti on of 
t he f ilament emission. However, due to t he discontinuous 
nature of mew operat ion, i t is prob:.: bl e t ha t tube life will 
not be appreciably affec ted by this overload. 

3-20(b}. The tube operating conaitions i n the CXCR-1 were 
found t o be as shown in Table 41. No overload conditions were 
observed in the tran smitter portion of the equipment. 
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Submergence Tests 

3-2l(a). The CXCR No. 5 equipment was subjected to several 
submergence tests in order to isolate specific defi c i encies 
in the waterproof provisions. The calibrate control cover and tuning dial cover were turned on hand-tight, the batteries 
removed from the battery compartments and equivalent weight s 
suostituted therein. The equipment was submerged i n a tank 
of fresh water to a depth of one inch below t he surface . 
Bubbles of ai r were observed r isi ng from t he battery vent 
holes and the calibrator control cover wi thin 15 minutes 
after submergence, so the equipment was r emoved from the 
water and examined. A small amount of water was found in 
both battery compartments, in the vibrator power supply 
well , and inside the calibrator control cover. Evi dence of a leak appeared around one of the cover clamps. The equip­
ment was carefully dried and suffered no damage from this 
test. 

3-2l (b} . After adding an extra soft rubber ga sket to t he cali brate control opening and blocking three of the battery 
vent holes, the equipment was aga i n submerged a s in the 
firs t test and left f or 24 hours i n the water. One storage 
cell was placed i~ t he compa r tment not having its vent hole 
blocked t o determine if pressure di f f' erent ial s might keep 
water from running into the battery cell. Examination at 
the end of t his test revealed: 

(1 ) No water i n the transmitter-receiver and 
power supply portion of t he equipment. 

( 2) A small amount of water insi de the s t orage cell. 

(3 ) Wa t er inside the battery compartment having 
leaked i n around the edge of t he covers. 

(4 ) No water inside the spare parts compartment. 

3-2l( c ) . The CXCR No . 5 equipment , complete with ac cessori es 
and wi th its antenna in the canvas car rying case, was thrown 
into the Potomac from about two f eet above the surf a ce of 
the water. The force exerted on the e qui pment as it pass ed 
below the surface tore t he antenna case f ree of the -:td.ot" 
fasteners on the cabinet and, in service , would ha ve been lost. It is recommended that a dirferent method of attaching 
the carry ing case to the cabinet be aevi sed. At t he com­
pletion of thi s test t he inspec tion reveal ed : 

(1 ) Weter had entered all battery cells. 

( 2) Water was found in ba ttery compartment. 
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(3) Water had leaked in around the front center clamp 
on the top panel. 

{4) Water was found inside power supply well . 

(~) Some shrinkage occurred in the size of the 
canvas carrying harness whi ch made it di f ficult 
to r emove. 

(6) The various tests have produced a gradual wearing 
of t h e paint on the cabinet. 

These tests indicate that further improvement in the water­
tight provisions of the cabinet must be made to render the 
CXCR equipment capable of complete submergence in salt water. 
Specifically, it is recommended that a valve device be 
incorporated in the battery vents, that the closure of the 
battery compartments be improved, and that preshrunk canvas 
be used in t he carrying harness. In additioq, a general 
recommendation is made that closer tolerances between the 
top panel and the cabinet be adopted and adhered t o. 

3-2l(d ) . The CXCR-1 No. 3 equipment was subjected to the 
same t ype suomergence tests as conducted on the CXCR. At the 
conclus ion of t he f' ir·st submergence test an examination revealed : 

(1) Approximately one pin t of water in the power 
supply well. 

(2) A small a.mount of water in the battery com­
partment. 

(3) Water in a small flask attached to the battery 
vent tube, which had been substituted for the 
storage ba ttery._ 

(4} Battery vent rod rusted . 

( 5} A few drops of water inside the rubber phone 
jack housing. 

3-2l(e}. \vhen the equipment was thrown into . the Potomac River, 
much t he same conditions vJ ere noted except that water had 
been prevented from entering the . batteries by pinching together 
the rubber battery vent tube. It was possible t o operate 
the CXCtl-1 equipment despite approximately one-half pint of 
water in the vibrator well of the cabine t. In none of these 
tests could the point of entry of the wa ter be definitely 
located, but the volume of water f ound i nside the ca bi net 
suggests the possibility of a faulty seam i n the metal caoinet 
as well as incomplete closure of t he top gaskets. It. is 
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recommended that further effor t s be made to make the CXCR-1 equipment watertight. 

3-21(f). Both the CXCR and CXCR-1 equipments will float with the top panel above the surface of the water. 

3-2l{g). On both equipment s the battery ·charging t erminals are exposed and r apid d i scharge of the ~bat teries and corrosion of the terminals may be exp ect ed if these equipment s are carried through fresh or salt water. To determine this leakage current the Na vy St andard Sea Water Solution was made up and the terminals from a Model CXCR equi pment were immersed in it. Measures wer e t aken t o prevent the solution from coming into c ontact wi th the back s i de of the· t erminal s and the wires leading to t hem so tha t onl y the surfaces of t he terminals which would normally come into contact wi th sea water were exposed. A potenti al of 4. 1 volts was applied t o the terminals and the following cur rents were mea sured when the terminals were held in a vertical position s imilar to what i t would occupy whi l e noating or being carried in s urf. 
Time of 

Immersion 
{Minutes ) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
15 

Leaka ge 
Curr ent 

(ma ) 

65.0 
69.0 
70.0 
71.0 
71.5 
72.0 
72. 5 
?2.5 
72. 5 
72.5 
72. 5 
72. 5 

Electrolytic acti on occurred wi t h the pa s sage of t lie a bove mea sured current wi th bubbles of hydr ogen ra pi dly given off f rom the negative ter mi nal. A white powder ½as f ormed on t h e positive terminal, which was assumed t o oe a compound of. z inc f rom the brass terminals, i nasmuch as a copper deposit was found on the surface of t he ter.Linal when t he whit e sol i d was removed. It is r ec ommenaed that a removaole watertight cover be devised for protection of the charging terminal s of both t he CXCR and CXCrt- 1 equipment. 
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Spurious kadiation 

3-22 . The two equipments were individually operat ed on 3 500 kc and the frequency spectrum.··, between 200 kc and 3 50 kc, and 500 kc and 20,000 kc explored ~~th a Navy Type OF field strength meter. The dial calibration of this meter was found to be accurate only at one or two points in the several bands it is capable of covering. The meter was placed 22 feet from the t ransmitters and the field strength of the various r adi ations from the equipments determined.. These data appear i n Table 42 . The field strength of 100,000 microvolts per meter chosen as a reference level was the carrier output of the CXCR-1 . The data of Table 42 are presented graphically in Plates 14 and 15. It will be observed that the carrier frequency ana s ome of the harmonic frequencies appear in the graphs at points on the " OF" dial other t han in :urect harmonic relation. Taking into con­sideration t t .. i s probable dial error, the cause of the radia-tion at the various frequencies was determined for all out a very few of the signals, and appropriate designation of these signals has been made. Tb.ere may be some question as to the correctness of the designation of "OF" image frequency r esponses, but the fact that they appeared at approxi.ma tely the same point with either equi pment justifies the assu.m.ption. The "OF" has an IF of 455 kilocycles. i-.;one of the other signals could be attrinuted to image response , however, The spurious radiation from the CXCR {neglecting t he image response of the "OF") are more than 65 db be low the carrier level. The maximum signal is produced by the second harmonic of the carrier, which , in the CXCR equipment, does not come within its tunable frequency range. One si~nal close to the CXCrl carrier frequency could not be identified, but since it 1s 77 db below the carrier it wil l not oe obser ved for any appreciable distance. In the CXCR-1, due to the method of couJ ling between the separat e oscillators, bet ween the oscil­lators and the mixer tube, and to the type of tank-antenna circuit , production and radiation of harmoni c s and beat frequencies 1s· favored. Many of the possible combinations were actually of measurable magnitude and a particularly strong signal was picked up at 290 kc on the "OF" which was undoubtedly produced by the beat bet ween the carrier and second harmonic of the crystal . Thi s signal was only 29 db below t he carrier level. 'lhe second harmonic of the 1900 kc crystal was only 37 db oelow the carrier level, and it is interesting t o observe that the beat between the relatively strong second harmonic of the carrier and t he second harmonic of the crystal produce an equally s trong signal approximately 300 kc below the carrier frequency. The presence of high order of harmonics in the output of this equipment is undesirable and should be eliminated because of possible interferenc e with othe r equipments in t he vicinity ; the tuning 
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range of the CXCR-1 permits reception of the second harmonic 
of the carrier at 3500 kc, and unless the ra<iiation is reduced, 
will cause confusion in operation. It would appear desirable 
also to reduce the spurious radiation a s a means of i ncreasing 
the carrier 9ower of tllls equipment. Vi brator hash could be 
detected in the strongest signals of beth equipments by 
slightly detuning the "OF" meter , but i nterference is to be 
expected only in the case of sensitive receivers working 
beside the equipments. 

Batterx b!f! Tests 

3-23(a}. Battery life tests were conducted with two and four 
storage cells in the CXCR equipment. The use of only t wo 
cells in series effects a 6-pound reduction in the weight of 
the equipment and will be useful for short patrol work. The 
equipment was operated alternately one minute on transmit 
and three minutes on receive; a monitoring detector and 
recording milliammeter indicated the r·elati ve power output 
of the transmitter durin~ the transmission pericxis and the 
total operating time was determi nea from this record. 'lhe 
data for these tests appear in Table 43. ·1~ith two cells a 
total of four hours operating time wa s obtained, although on 
two additional tests the equipment operated for five hours. 
These tests were cond~cted using t he same set of ba tter ies 
originally supplied with the CXCR equi pment, whi ch had under­
gone repeated cycling and considerable hard use. It is 
probable therefore that the average operating period of this 
equipment with one set of batteries will be nearer five hours 
than four. _ In a t est when four cells were used the ope·rating 
time obtained was eight and one-half hours. In a second test 
using four new, previously unused cells , a total operating 
time of nine and one-half hours was obtained. 

3-2)(b). In the course of the life tests , difficulty was 
experienced in establishing and maintaining contact with all 
four batteries in the CXCR. Spring Monel clips similar in 
style to small fuse clips are secured in small wells in the 
upper part of the CXCR battery compart ment into which the 
battery terminals are pressed. Part of the pressure neces­
sary to establish and maintain this contact i s exerted by 
the battery compartment door and, as described in paragraph 
3-2l(a) (Submergenc e Tests), prevents good closure due to 
flexing of the cover plate. It was f ound that better contact 
with a ll eight batt ery terminals was obtained by lowering 
each of the Monel clips approxima tely one-eighth of an inch 
and removing a small amount of corros ion found chiefly on 
the negative terminal clips. It is recommended that non­
corrosive material be used in this application if possible 
and that an improvement be made in the method of establishing 
contact. The use of a suitable clamp ad justable from the 
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spare vibrator compartment has been considered, and several other possibilities will suggest themselves. 

3-23(c). The same type of test was conducted with the CXCR-1 equipment, the data for which appear in Table 44. Eleven hours of operation were obtained from the two storage cells used in this equipment. 

3-i)(d ). A study of the data in Tables 43 and 44 shows a considerable difference in the power input requirements of the CXCR and CXCR-1 equi pments. Tables 45 and 46 ccmprise an analysis of t he power output from the storage battery, and the operating efficiency of the vibrator power supply of each equipment. The filament drain was not measured in either equipment, the data bein? compiled frcm the tube manufac turer' s ratings. Relay curr ents end vibrator supply inputs and outputs were directly measured, however. The effi ciency of the CACk vibrator supply is approximately 15 per cent better on transmit than on receive; that of the CXCH-1 is 10 per cent better on receive than on transmit. The chief difference i n the current requirements of the two equipments on transmit is due to the hi,;:-her filament heating requirements of the 10 type 3.A4 tubes used in the CXCR, although a very considerable differ ence in relay power requirements exists also. The relays used in the CXCR eouipment are smaller than the one used in the CXCR-1, and consequently r equire more current, but it appears desira ble that a material dec rease in relay o~erating curren t be effected. It is suggested t ha t the mew relay {RE-2 ) be supplanted by a suitable switcL to conserve battery power. It would also be possiole, by suitably designing the mew key, to eliminate the necessity for using a keying relay. These two relays, however, are inoperative during phone transmission and conse­quently do not require operating power except when mew opera tion is desired. The additional b,ttery power s aved by these changes may not j ustify the reouired circuit modifications at this time. It is recommended, however , that the operating current requirements of the relays in t he CXCR, particularly relays RE-1 and RE-4, be reduced. 
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SECTION IV--BATTERY CHA.~GING EQUIPMENT 

Hand Generator - ---==~ ..... 

4-1. Battery chargers were furnished only with the CXCR-1 
equipment; the contractor for the CXCR equipment has stated 
that their chargers will be submitted at a later date. The 
hand genera tor for the CX:CR-1 is shov.n in Plates 115 to 120. 
The unit is designed to be worn on a cartridge belt or attached 
to a tree ana may oe operated for charging the battery in 
either po si. tion. 

Charging Capabilitl 

4-2. The performance of the charger into oatteries having 
different degrees of initial charge app ea1·s in Table 47. It 
will be noted that the condition of the battery has a small 
effect on the output of the generator, requiring somewhat 
higher crank speeds for a given chareing rate as the internal 
resistance of the battery increa ses. 

Audible Noise Output 

4-3. The audible noise output of the generator at various 
crank s peeds also appears in Table 47. This unit is markedly 
quieter in operation than the TBX h~nd generators and should 
not be as di1 ficult to use where quiet ness is essential to 
security of personnel. 

Hand Generator Ripple Voltage 

4-4. The ripple voltage produced by t he generator was 
measurea at various crank speeds under receive and transmit 
condition ; the data for t his test comprise Table 48. It will 
be observed that the vibrator action produces an appreciable 
ripple across the ba ttery terminals and that t he additional 
ripple introduced by the generator is of negligible magnitude. 
It is believed that no change in the per formance of the trans­
mitter or receiver will occur when the hand generator is used 
and the CXCR-1 is in operat ion . -

Submergence~ 

4-5. Submergence tests of this unit revealed that it is 
not waterproof as submitted. Viater was found inside the chain 
drive housing, and a few drops were ob served around the 
assembly bolts in the generator portion of the unit . Although 
the operation was unimpai red after 24 hour·s suomersion in 
fre~h water, it is recommended that further efforts be made 
to render this unit water proof. 
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Batter,Y Charger 

4-6. The CX.Ck-~ batt ery charger , shown in Plates 121 and 
122, was used throughout the tests to charge both the CXCk 
and CXCR-1 batteries. The charger functi oned satisfactorily 
and is capable of c omple t ely r 6storing the charge of the 
Willard Type BB-54-A stor age cells f'urnishe d with the CXCR-1 
equipment. Data on the performance of the charger with 6, 
12, 24 , and 32 volts a~c . and 110 volts a - c input ap9ear in 
Table 49 . A protective overload swi tch has been incorporated 
in the output c ircuit of this uni t . The opera tion of this 
switch was checked and t he da ta a lso appear in Table 49. The 
performance is not very consi stent and it does not appear t o 
give sufficient protection to the cbarger. It is recommended 
that this device be given further cons idera tion t o assure a 
uniform release time on overload . 

4-7. Access can be gained to components below the cbassis 
of the battery cha r ger onl y with great difficulty, due to the 
use of a type of screw f o r which no suitable s c rewdriver 
could be located. It wa s found t ha t t he components below the 
chassis are well arranged -for servicing . It is r ecommenaed 
that standard slotted , Allen , or Phillips type scr ews be 
used in assembling this charger and, i f other t han slotted 
screws are used, t bat a s uitable s crewdriver or wrench be 
furni shed. 

SECTION 1--GENZRAL CRITICISM 

5-1. The main advant ages and disadva ntages of t he Model 
CXCR-CXCR-1 equipments ha ve been discussed at length in the 
previous sections of this report . The following paragraphs 
will cover briefly various defects and good points of a 
minor nature which could not be m~ntioned specifically in 
the earlier discussions . 

Defect s 

5-2(a ). The following defects in the CXCR equipment appear 
in the models submitted for test : 

( l } The orig inal adj ustment of the an tenna tuning 
slug in the No . 6 uni t did not gi ve proper 
tracking over the band . Coreparison with the 
No . 5 unit , which did give proper track ing, 
showed i t t o have been improperly set by the 
contractor . 

( 2 ) Circuit diagrams for t he power supply, i ntercon­
necting power ca ble, and ca binet \\·iring were not 
included i n the instruction book. 
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()} Several errors were noted in the diagrams 
furnished on the equipment. 

(4) The diagrams cemented to the cover shields 
should be arranged so tha t the openings left 
for access t o the trim.mer-capacitors do not 
break up the dia ~ram and make them. hard to 
follow. • 

(5) The powe r supply can be inserted in its well 
in the cabinet incorrectly and incorrect 
battery polarity can be applied t o electro~ 
lytic capacitors. By interchanging the positions 
of C-8 and C-9, small blocks could be placed 
in the well so that the supply could be 
inserted correctly in but one direction. 

(6) The banana plugs on the power supply are too 
small to maintain good contact, especially 
if the battery leads are a trifle short. 
Large size banana plugs should be substi­
tuted. 

(7} Protruding nuts and bolts s~curing the "On-Off" 
switch to the cabinet scrape on the chassis 
when it is inserted in the cabinet. 

(8) Only one set screw has been used on control 
knobs. Two are required in Navy equipment. 

(9 ) The type HS-30-F headphones furnished with the 
CXCR equipment, while very light, become 
irritating when worn for even relatively short 
periods, due to the pressure exerted on the 
ear canal. It is recommended that Navy type 
CUP-49215 "wafer" s tyle headphones be substi­
tuted. The adj usting strap on the canva s 
helmet used ~~th these headphones should be 
detachable to faci l itate putting the helmet on 
and taking it off. 

(10) The mew- key wa s found to become inoperative if 
too much force was used in keying. Thi s was 
remedi ed by pinning the ~enter insulating bushing 
to the outer cylinder of the key assembly. It 
is recommended that this be done in all future 
equipments. 
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( 11) An insulated "Tw·o-in-One" aligning tool should 
be i-urni shed and a suitable olip provided on 
the equipment for carrying i t. 

(12} No spare antenna taning indicator lamp was 
furnished. Provision should be made for 
carrying one with the equipment . 

{ 13) .An Allen wrench should be provided for r emoving 
and tightening contro l knob set screws. 

5-2(b). The following defects were noted in the Model CXCR-1 
equipment: 

(l} The minimum tension on the mew key spring is 
too stiff t o permit even moderate rates of 
keying. I t is recommended that the aesign of 
this key be improved. 

(2) The headphone and microphone cords are too 
long and may become entangled in dense 
undergrowth. 

()) The provi sion for side tone during transmission 
is too weak to be considered satisfactory. 

(4 ) One T .. 45 lip microphone fu :rnished with the 
equipment was defective when received . 

(5) Magnesium alloy has been used for hardware 
which must have mechanical strength and it has 
failed to meet the requirements imposed on it 
in several places. 

( 6} A wooden box has been 9rovid ed for carrying 
s pare tubes• Allen wrenches, and aligning tool. 
It is recommended that a plastic box be substi­
tuted having spaces provided for each tube 
and accessory. It is also recommended that a 
suitable hex-head wrench required for aligning 
the equipment be pro vided in this box or a 
"Two-ill-One" tool be provided to replace the 
present tool. 

(7) Type CT~ ... 49016 headsets furnished with the 
cxca-1 , although small in size, are still too 
heavy and oulky to oe conveniently worn under 
a steel helmet. I t is recommended that Navy 
type CUP~49215 headp hones be substituted for 
those now furnished. · 
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(8) Battery charger cables and output socket were 
not wired according to the circuit diagrams 
furnished. 

(9) Several failures of' the detent "click" mecha­
nism occurred during the tests. 

(10} Evidence of poor soldering techniques were 
noted on two resistors and tube sockets. 

(11} Circuit diagrams furnished failed to show 
all wires f ound in equipment. 

(12) hhen equipment operates near a crystal harmonic, a reduction or the blocking bi as on the mew 
oscillator occurs and the tone can be neard 
with the key up. 

(lJ} One "gooseneck" antenna was found improperly 
wired inside its mount ing ana therefore could 
not be used with the CXCR-1 equipment. 

(U..) Some of the turns on the antenna loading coil 
became shorted during the test s due to abrasion 
of the insulation by the drum dial mechanism.. 
Repairs and elimination of the cause were 
e ffected by a representative of the manufacturer. 

(15 ) "Bristo" set screws on main control shaft 
loosened repeatedly. 

(16} A sticky black adhesive, which ~as been used 
to aid in maintaining waterproofness, is 
annoying and undesirable because it comes off 
on t he operator's h ands and clothing. 

(17) Power-amplifier grid drive is barely adequate 
at the hi$ end of the bsnu, and should be 
increased a t the low end of the band f or 
optimum performance over the frequency range. 

Desirable Special Features 

5-3(a). The Model CXCR equipment has a number of minor 
features which are considered good. They are as follows: 

(1) The use of individual tube clamps which secure 
the miniature type tube envelope against vibra­
tion and shock. The hinged t ype c lamps·rur~ 
nished in the No. 6 unit are preferable to those 
in the No. 5, which are not hinged . It is 
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more difficult to remove the tubes from the non­
hinged cl8lllp. 

(2) The pin jacks for measuring t he grid currents 
of the various transmi tter s t age s are very 
convenient. Suitable directi ons for using 
the p-a grid current jack have been i ncluded 
in t he instruction book, but it is recommended 
that a warning red label be attached to the 
jack to prevent possible damage to t he meter 
if improperly inserted. In passing, i t was 
found t ha t the practice of turning the e quip­
ment off before each insertion of the ungrounded 
grid meter lead in these j acks is a simple way 
to a void trouble from this cause . 

(3) The combined headphone and mi crophone harness 
i s preferable to having separ ate connecting 
cords f or each unit. 

5-3(b ). The Model CXCR-1 equipment has severa l minor features 
which are considered good. They ar·e as foll ows : 

(1) The carrying harness, which has been mentioned 
before, is well designed . 

(2) The provisions for inserting a meter in the 
transmitter mixer plate circuit and p-a plate 
circuit are a convenience when servicing the 
equipment. 

(3 ) The ~se of r-f chokes at the microphone and 
h eaaphone jacks minimizes interaction between 
the antenna and the microphone and headphone 
cords. 
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Control Marking 

Tuning 
Frequency Cor-

rector 
Antenna .Adjust 
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TABLE 1 

MODEL CXCR-CXCR-1 EQUIPM.a::NT 

LIST OF CONTROLS 

Model CXCR Ser. No. 6 

Dial Marking 

).5 to 6.5 

None 
None 

Direction for Increase 
of the Controlled iffect 

Clockwise 

Not applicable 
Not applicable 

MCW Key Switch (Toggle Type} 
Forward: On 
Back: Off 

Crystal Oscillator Calibrate Switch (Momentary 
Contact Pushbutton Type}. Normally open-­
push to close. 
Marking: Press to calibrate at 6 Mc. 

Dial Light Switch. Same as Crystal Osc. Calibrate 
Switch. 

Power Switch {Toggle Type). 
Up: On 
Down: Off 

Headset-Microphone Connector. Four-prong male 
connectors--type unknown. 

Headset-Microphone Send-Receive Switch (Momentary 
Contact Press-To-Talk Pushbutton Type). 

(Continued) 

DECLASSIFIED 



Control Marking 

Tuning 

Calibrate 
.Antenna Trim 

Volume Control 
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TABLE 1 (CONT 'D ) 

Model CXCR-1 Ser. No. 4 

Dia 1 Marking 

3 .4 to 7 . 1 
Freq. in Mc 

None 
None 

Increase 
Output 

Direction for Increase 
of t he Controlled Effect 

Clockwise. 

Not applicable . 
Resonant frequency increases 

with clockwise rotation 
of control. 

Clockwise. 

MCW-Rec. Switch. Two-position rotary. 
Power Switch. Two- position rotary. 

Forward: OFF 
Back: ON 

Dial Light Calibrate Switch (Momentary Contact 
Pushbu~ton Type). 

Headset-Microphone Send-Receive Switch (Momentary 
Contact Press-To- Talk Lever Type). 

Headset Jacks (Waterproofed Normally Open Single­
Circuit Jack). 

Microphone Jack (Waterproofed Normally Open 
Two-Circuit Jack). 
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Unit 

Shipping Chest (empty) 

Trans~itter-Receiver 
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TABLE 2 

MODEL CXCR-CXCR-1 E~UIPMZNT 

DIMENS IONS AND WEIGHTS 

CXCR Ser. No. 6 

Height 18.75 inches 
Width 15.0 inches 
Depth 10. 75 inches 
Weight 8.0 pouna s 

Height 15.88 inches 

CXCR-1 Ser. No. 4 

None furnished 

15.5 inches complete with batteries Width 14.25 
7.5 

inches lJ.O 
7.25 

inches and accessories. 

Batteries (each) 

Charging Equipment 

Depth inches inches 
Weight 37.0 pounds )4. 5 pounds 
Height with 

antenna 
case 
attached 16.75 inches 18.0 inches 

Type: 
Height 
Width 
Depth 
Weight 
Number 

Wi l lard 
6 .4, 
2. 5 
2.5 
3. 0 

used 4 

ERH-25-2 
inches 
inche s 
inches 
pounds 

Hi llard BB-54-A 
5. 5 inches 
3. 0 inches 
4.0 inches 
4.5 pounds 
2 

None furn! shed Hand 
Height 

Generator 
7.88 inches 
7. 75 inches 
6.0 inches 
8.25 pounds 

None furnished 

Width 
Depth 
Weight 
Overall width 

with crank 
handles 
extended 15 . 5 inches 

neight 
Width 
Depth 
Vieight 

Battery Charger 
complete with 
cable and 
mounting bmckets 

14.0 inches 
7.0 inches 
6. 75 inches 

20.5 pounds 

(Continued) 
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Acoessorie s 

Lip Microphone 
Headset Unit 
Charging Cord 
Carrying Harness 
Antenna Case 
Antenna (8 sections) 

Length or each section 
Total assembled length 

"Gooseneck" Antenna 
Assembled 
Collapsed . 

Emergency Wire Antenna 
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TABLE 2 (CONT'D) 

CXCR No. 6 
6ord 

Weight Length 
(Microphone and 
Headset combined) 
13 oz. 75.6 1:u. 
.. 4 oz. 3) .6 in. 
16 oz. --

4 oz. 16.75 in. 
8 oz. 

16 in. 
121 in. 

Carrying Harness Strap Length~ 
_ Min. 

Waist Belt 28 in. 
Shoulder Straps 11 in. 

Max. 
40.5 in. 
28 in. 

DECLASSlflED 

CXCR-1 No. 4 

vieight Cord Length 

8 oz. 107 in. 
12 oz. •64. in. 

36 in. 
Included with equipment 

18 i n. 
8 oz. 

17 in. 
128.5 in. 

5 o~ . 
)2.5 inP. 
17 in. 
4 OZ. 50 tts 

Mi·n, 
28 in. 
20. 5 in. 26. 5 in. 
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TABLE 3 

MODEL CXCR-CXCR-1 EQUIPMENT 

POWER OUTPUT 

. 
Frequency InEut P-A Plate R-F (Mc) Volts AmES· Volts ma Watts 

Model CXCR Serial No. 6 

Carrier 3.5 4.0 12.1 148 35 1.38 MCW 3.5 4.0 13 . 0 143 40 2. 94 Carrier 4.0 4.0 12.l 148 36 1. 55 MCW 4.0 4.0 1).0 144 41 3. 30 Carrier 4.5 4.0 12.l 148 36 1.60 MCW 4.5 4.0 13.0 145 40 J . 30 Carrier 5.0 4.0 12.2 148 36 1.55 MCW 5.0 4.0 13.0 144 40 3.32 Carrier 5.5 4.0 12.2 149 36 1. 5 5 MCW 5.5 4.0 13.0 145 40 3.41 Carrier 6.0 4.0 12.1 148 33 1.50 MCW 6.0 4.0 13 . 0 145 38 3.41 Carrier 6.5 4.0 12.2 149 32 1.53 MCW 6.5 4.0 12. 8 145 36 J.41 
Dummy Antenna = 45.1 ohms, 25 µµ1'. 

Model CXCR-1 Serial No. 4 
Carrier 3.5 4.0 8.6 162 23 0. 93 MCW 3-5 4.0 9.0 160 25 1.34 Carrier 3.7 4.0 8.6 160 22 0.47 MCW ).7 4.0 9 . 0 158 24 1. 06 Carrier ).8 4 . 0 9.6 138 38 0 . 076 MCW 3.8 4.0 10.l 137 39 0.118 Carrier 4.0 4.0 8.7 158 25 0.99 MOW 4. 0 4 . 0 9.1 155 27 1.49 Carrier 4.5 4.0 8.5 156 26 0.98 MCW 4.5 4.0 8.9 153 28 1.42 Carrier 5.0 4.0 8 . 6 155 28 0.88 MCW 5.0 4.0 9.0 152 29 1.31 Carrier 5-5 4.0 8.6 155 26 1.05 MCW 5.5 4.0 9. 0 152 28 1.61 Carrier 6.0 4.0 8.5 156 27 1.09 MCW 6.0 4.0 8.9 153 29 1.60 Carrier 6.5 4.0 8.5 155 27 1 .06 MOW 6.5 4 .. 0 8.9 152 29 1.60 Carrier 7.0 4.0 8.5 154 28 1.06 MCVl 7.0 4.0 8.9 152 29 1.61 

25 µ.µ1'. 
(Continued) 

DECLASSIFIED 



DECLASSl~IED 

TABLE 3 ( CONT'D) 

Summary 

Carrier Onlz 
cXc!t CXCH-1 
R-F R- F 

Frequency P-A Output Per Cent P-A. Output Per Cent 
(Mc) Volts~ ( v-,a tts} .t!:fficiency Volts~ (Watts) Efficiencv 

3-5 148 35 1.38 27 162 23 0.9) 25 
4.0 148 36 1.55 29 158 25 0.99 25 
4.5 148 36 1.60 JO 156 26 0.98 24 
5.0 148 36 1.55 29 155 28 0.88 20 
5.5 149 36 1.55 29 155 26 1.05 24 
6.0 148 38 1.50 27 156 27 1.09 26 
6.5 149 36 1.53 28 155 27 1.06 25 7.0 -- 154 28 1.06 25 
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Tl.BLE 4 

MODEL CXCR-CXCR-1 EOUIPMENT 

FREQ,UENCY COVERAGE OF TRANSMITTER 

Position of Dial 

Model CXCR Seri al No. 6 

Dial stop ( l ow side) 
First dial number (3500 kc) 
Last dial number (6500 kc ) 
Dial stop (high side) 

CXCR-1 Serial No.Jt_ 

Dial stop ( low side) 
First dial number (3400 kc) 
Last dial number (7100 kc) 
Dial stop (high side} 

Frequency 
(Kc) 

3400.600 
349 2.430 
6510 .900 
6787.000 

3403 . 000 
3405.000 
7097.000 
7095.00at' 

* There is a drop in frequency between the last 
dial number and t he dial stop. 
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TABLE 5 

MODEL CXCR-CXCR-1 EQUIPMENT -
ACCURACY OF DIAL CALIBRATION 

CXCR Ser. No. 6 OXCR-1 Ser. No. 4 

Dial 
Setting 

(Kc} 

3500 
4000 
4500 
5000 
5500 
6000 
6500 
7000 

Measured 
Output 

Frequency 
{ Kc ) 

3489.75 
4000.90 
4497.70 
4990 . 00 
5482.19 
6001.30 
6508. 57 

Average Deviation 

Per Cent 
off 

Calibration 

0.29 
0.022 
0.051 
0.20 
0.32 
0.022 
0.13 

0.148 

Dummy Antenna 45.1 ohms, 25 µµ f . 

Measured 
Output 

Frequency 
{Kc) 

3512 
4007 
4521 
4,999 
5501 
5992 
6508 
6985 

Per Cent 
off 

Calibration 

0 . 34, 
0 . 18 
0 .47 
0 .020 
0 . 018 
0 .13 
0 .12 
0 . 21 
0 .186 

Note: (1) Model CXCR calibrated at 6000 kc at beginning 
of test. 

(2) Model CXCR-1 calibrated a t 5700 kc at 
beginning of test . 
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TARLE 6 

MODEL CXCR SERIAL NO. 6 

FRE~UENCY VARI ATION WITH CHANGE OF TUBES 

Deviation from 
Frequency Mean Freguencr Tube {Kc) Kc Per Cent 

Variable Oscillator 

Orig.--RCA 3502. 800 --1--RCA 3504.800 2.714 0.0774 2--RCA 3502. JOO 0.214 0.0061 )--Tung-Sol 3501.000 1.086 0.0310 
4--Tung-Sol 3 500.630 1.456 0.0419 Orig.--RCA 3501. 700 0.386 0.0110 

Mean Freq. 3502.086 Average: 1.171 0.0334 
Orig.--RCA 6432. 500 
1--RCA 6444.700 13. 320 0.207 2--RCA 6433.100 1. 720 0. 0268 
3--Tung-Sol 6420.600 10. 780 0.168 
4--Tung-Sol 6426.400 4.980 o. 0775 
Orig.--RCA 6432.100 0.720 0 . 0112 

Mean Freq. 6431.)80 Average: 6.304 o. 0981 

Crystal Oscillator 

Orig.--RCA 3502.800 
1--RCA 3502.300 0.370 0.0105 2--RCA 3502.600 0.070 0.0020 
3--Tung-Sol 3502.850 0.180 0.0052 
4--Tung-Sol 3502 .800 0.130 0.0037 
Orig.--RCA 3502.800 0.130 0.0037 

Mean Freq. 3502.670 Average: 0.176 0.0050 

Buffer Tube 

Orig.--RCA 3502. 250 
1--RCA 3502. 350 o. 340 0.0097 
2--ftCA 3502.650 0.040 0.0011 
3--Tung-Sol 3502.900 0.210 0.0060 
4--Tung-Sol 3502 . 800 0. 110 0.0031 
Orig.--RCA 3502. 750 0.060 0.0017 

Mean Freq. 3502.690 Average: 0.152 0.0043 

- (Continued) 
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Tubes 

Orig.--RCA' s 
1 to 3--RCA's 
4 to 6--Tung-Sol's 
Orig.--RCA's 

Mean Freq. 
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TABLE 6 (CONT'D) 

Frequency 
(Kc) 

Deviation from 
Mean Fr-equency 

Kc Per Cent 

P-A Tubes 

3502.150 
3501.850 0.020 
3501.900 0.030 
3501.850 0.020 
3501. ~70 A~rage: ◊. 023 

-o .. 00057 
0.00086 
0 . 00057 
0.00067 

Note: (1) Frequencies read five minutes after power applied. 
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TABLE 7 

MODEL CXCR-1 SERIAL NO. 4 

FREQUENCY VARIATION WITH CHA.IDE OF TUBES 

Tube 

Orig. --Tung Sol 
1--Tu:ng Sol 
2--Ken Rad 
3--Tung Sol 
4--Gen. Elec. 
Orig. --Tung Sol 

Mean Freq. 

Orig . - - Tung Sol 
1-- Tung Sol 
2--Ken Rad 
3--Tung Sol 
4--Gen. Elec. 
Orig.--Tung Sol 

Mean Freq. 

Orig. - -Tung Sol 
1--Tung Sol 
2--Ken Rad 
3- -Tung Sol 
4--Gen. Elec . 
Orig.--Tung Sol 

Mean Freq. 

Frequency 
(Kc) 

Deviation from 
Mean Frequency 

Kc Per Cent 

Variabl e Oscillator 

3465 . 55 
3459 . 55 
3452. 82 
3460 . 20 
3451 . 70 
3462. 45 
3457 . 35 berage:. 

6.1+32 . 7 
6421 . 7 
6392. 6 
6420 .7 
6385. 2 
6430 . 4 
6410 . l Average: 

2 . 20 
4 . 53 
2. 85 
5.65 
5.10 
4. 07 

11.6 
17 .5 
10. 6 
24 . 9 
20 .3 
16. 98 

Crystal Oscillator 

3503 . 000 
3503 . 500 
3502 . 950 
3503 . 550 
3503 . 700 
3503 .760 
350) .452 Average: 

0.048 
0 . 502 
0.098 
0 . 248 
0.308 
0 . 241 

DECLASSiFIED 

0. 063 
0 . 131 
0 .082 
0. 163 
0 . 1.1+7 
0.117 

0 . 180 
0 . 271.+ 
0. 166 
0 . 389 
0 . 317 
0 . 265 

0 . 0014 
0 . 014 
0 . 0028 
0.0071 
0.0088 
0.0069 

(Continued ) 



Tube 

Orig. --RCA 
1--RCA 
2--RCA 
3--RCA 
4--Tung Sol 
Orig.--RCA 

Mean Freq. 

DECLASSilFIED 

TABLE 7 {CONT'D ) 

Frequency 
(Kc) 

Deviation from 
Mean Frequency 

Kc Per Cent 

Mi xer-Buffer 

3502 .500 
3502 . 800 3. 620 
3498.450 0 . 730 
3497 .750 l .~30 
3497.900 1. 280 
3499 . 000 0 . 180 
3499.180 Average:1. 448 

0.10 
0 . 021 
0.041 
0.037 
0 . 0051 
0 . 041 

Note : (1 ) Substitution in power ampl i f i er produced negligible 
change . 

( 2) Frequencies read five minut es after power was 
applied . 

DECLASSIFIED 



DECLASSIFIED 

TABLE 8 

MODEL CXCR S~ IAL NO. 6 

TWO-HOUR LOCKED--OARRIER FREQ.UENCY ST.ABILITY--3500 KC 

Power Time Frequency Battery P-A Plate Output lMinutes) (Kc) Volts Volts ~ ( Watts) 
0 3 502. 500 3.95 155 37 1.60 5 3503 . 600 3-95 150 36 1.38 10 3504.000 3.95 145 34 1 . 31 15 3504 . 200 3.95 142 34 1.23 30 3504.150 3.95 135 32 1.09 45 3504.100 3.95 133 31 1.02 60 3504.150 J.95 133 32 1.02 75 3504. 200 3-95 133 32 1.02 90 3504.200 3.95 133 32 1.02 105 3504.200 3 .95 133 32 1.02 120 3504.200 3.95 133 32 1.02 

Change during the first five minutes = 1100 cycles, 0.031 
Change during remainder of test= 600 

per cent. 
cycles, 0.017 per cent. 

Equipment operated from a cold start. 

DECLASSIFIED 



DECLASSIFIED 

TABLE 9 

MODEL CXCR-1 SERIAL NO . i+, 

TWO-HOUR LOCKED-CARRIER FREQVENCY STABILITY--3500 KC 

Power Time Frequency Battery P-A Plate Output (Minutes) {Kc) Volts Volts -~ (Watts) 

0 3504.700 4 .0 144 26.5 1.12 
5 3504.000 4.0 144 26.0 1.01 10 3503.900 4.0 144 26.5 1.01 

15 3504.000 4.0 143 26.0 0.99 
30 3504. 500 4.0 140 26.0 0.98 
45 3504.850 4.0 13 5 25.5 0.90 60 3505.185 4.0 135 25.5 0.88 
75 3505.265 4.0 134 26.0 0.88 
90 3505.625 4.0 135 26.0 0. 89 

105 3505.900 4.0 135 26.0 0.88 
120 3506.030 4.0 134 26.0 0.86 

Change during the first five minutes= 700 cycles, 0.02 per cent. 

Change during remainder of test= 2030 cycles, 0.058 per cent. 

Equipment operated from a cold sta~t. 

DECLASSIFIED 
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TABLE 10 

MODEL CXCR SERIAL NO. 6 

TWO-HOUR LOCKED-CARRIER FREQUENCY STABILITY--5000 KC 

Power Time Frequency Battery P-A Plate Output (Minutes) (Kc) Volts Volts ma ,!Watts} 
0 5002.500 4.05 150 36 1.63 
5 5002.000 4.05 148 36 1.63 10 5001.400 4.05 148 36 1 . 63 15 5000.850 4.05 146 35 1 . 50 30 4999.850 4.05 145 34 1 .46 

45 4999.250 4.05 142 34 l . 43 60 4999.000 4.05 145 34 1 . 46 
75 4998. 7 50 4.05 145 34 1.46 90 4998. 750 4.05 145 34 1.46 105 4998. 750 4.05 145 34 1 . 46 120 4998. 750 4.05 145 34 1 .46 

Change during the first five minutes = 500 cycles, 
0.010 per cent. 

Change during remainder of test= 3250 cycles, 0.065 per cent. 
Equipment operated from a cold start. 

DECLASSIFIED 
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TABLE 11 

MODEL CXCR-1 SERIAL NO. 4 

TWO-HOUR LOCKED-CARRIER FREQ,UENCY STABILITY--5000 KC 

Power Time Frequency Battery P-A Plate Output 
(Minutes) (Kc ) Volts Volts .JruL ( Watts) 

0 5004.400 4.05 138 31.l 0 . 80 
5 5002.800 4.05 138 31.5 o.79 10 5001.850 4.05 137 31.0 0.78 

15 5001.050 4.05 136 31.0 0.75 
30 4999.600 4.04 134 30.5 0.74 
45 4998.500 4.05 134 30.5 0.74 60 4997.450 4.05 136 30.5 0.75 
75 4996.700 4.05 135 30.5 o.75 
90 4996.100 4.06 133 J0.2 0.74 

105 4995.400 4.05 134 30.2 0.74 
120 4995. 000 4.05 128 29.0 0.68 

Change during the first five minutes= 1600 eye le s, 
0.032 per cent. 

Change during remainder of test= 7800 cycles, 0.16 per cent. 

DECLASSIFIED 
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TABLE 12 

MODEL CXCR SERIAL NO. 6 

TWO-HOUR LOCKED-C.A..~RIER FRE~UE.l~CY STABILITY--6500 KC 

Power 
Time Frequency Battery P-A Plate Output 

(Minutes) (Kc) Volts Volts ~ (Watt s) 

0 6501.500 3.90 158 34 1. 80 
2 6502.400 3.90 158 3L+ 1.72 
5 6501 .100 3.90 155 33 1.55 

10 6500.000 3.90 150 31 1.43 
15 6499.000 3.90 146 31 1. 32 
30 6497.700 3.85 142 30 1.27 
45 6497. 200 3.85 140 29 1.27 
60 6496.600 3.85 138 29 1.17 
75 6496 .JOO 3 . 85 136 28 1.16 
90 6496.100 3. 85 135 28 1.13 

105 6496,000 3. 85 134 28 1 . 13 
120 649 5. 900 3. 85 133 28 1.13 

Change during the first five minutes= 400 cycles, 0 . 0061 per cent 

Change during remainder of test = 5200 cycles, 0.080 per cent . 

Equipment operated from a cold start. 

DECLASSIFIED 



TABLE 13 

MODEL CXCR- 1 SERIAL NO. 4 

~NO-HOUR LOCKED- CARRIER FREQUENCY STABILITY--6 500 KC 

Power 
Time Frequency Battery P- A Plate Output 

!Minutes) {Kc) Volts Volts ma i,~atts) 

0 6434.6 '+. 0 155 33.5 1. 53 
5 6431. l 4.0 152 31.5 1.45 

10 6430 . 1 4.0 150 31.0 1.43 
15 6428.6 4.0 148 31 . 0 1. 38 
30 6425.9 4.0 143 29.5 1 .27 
45 6423.9 4.0 143 29.5 1.27 
60 6422.6 4. 0 143 30.0 1.27 
75 6421.6 4~0 143 29.0 1 .25 
90 6420.6 4.0 144 29. O 1.24 

10 5 6419.8 ii.. o 143 29.0 1.22 
120 6419. 6 4 .0 140 28 . 5 1.15 

Change during the first five minutes = 3500 cycles, 
0.055 per cent . 

Change during rema i nder of test = 11,500 cycles, 0.18 per cent. 

Equipment operated from a cold start. 

DECLASSIF;ED 
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TABLE 14 

MODEL CXCR-CXCrt-1 EQUIPt~SNT 

EFFECT OF REDUCTION Il~ VOLT AGE I NPUT 

Batterim: 
Voltsps. 

4.0 
3.8 
3.6 
3.4 
3.2 
3.0 
2.8 
2.6 

4.1 
4.0 
3.8 
3.6 
3.4 
3.2 
3.0 
2.9 

12.0 
11.0 
9.5 
8.5 
7.4 
6.4 
5.5 
4. 5 

Frequency 
{Kc) 

P-A Plate 
Volts ma 

Model CXCR Serial No. 6 

5002. 500 
5001.100 
5001. 150 
5001. 500 
5001.800 
5002.400 
5003. 200 
5004. 400 

147 
130 
120 
110 
98 
90 
80 
70 

~odel CXCR-1 Serial No. 4 

5005. 000 
4998. 850 
4996.200 
4995. 850 
4996.400 
4997.100 
4997.600 
4997.300 

140 
130 
124 
118 
110 
104 
95 
75 

33 
29 
26 
24 
21 
20 
18 
15 

32. 5 
29.5 
26.9 
24.0 
20.0 
19.0 
16.0 
14.0 

Power 
Output 

{Watts} 

1.38 
1.16 
0 .89 
0.76 
0.55 
0.45 
0.29 
0 .. 11 

0.81 
0.65 
0.52 
0 . 40 
0.31 
0.18 
0.12 
o.+ 

Note: (1) :Frequency change CXCR = 1900 cycles, 0.038 per cent. 
Frequency change CXCR-1 = 7700 cycles, 0.15 per cent. 

DECLASSIFIED 
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TABLE 15 

MODEL CXCR-CXCR-1 EQ.UIP?.iM.NT 

CH.ANGE FROM LOCKED-CARRIER 
TO INTERr11iITTENT OPERATION AND SlMULTANE OUS TUNING 

Frequency at End 
of 10-Minute 

Locked-Carrier 
Operation 

CXCR CXCR-l 

Frequency at End 
of 10-Second Dash 
20 Minutes Later 

CXCR CXCR-1 
Change in Freguenci 

CXC.k 
(Kc) (Kc) (Kc) (Kc) c icles Per Cent 

3502.850 3503.200 3502.150 3503.900 

5002.500 5002.300 5002. 200 5003.000 

6501.600 6501.300 6502.400 6502.100 

-700 

-300 

+800 

0.020 

0.006 

0.012 

CHECK OF SDJIULTANEOUS TUNING 

CXCR CXCrt-1 ,CXCR C:X:CR-1 CXCR 

Transmitter Freq. (lfc} • 3 500 3500 5000 5000 6500 

Frequency of maximum 
audio output on 

CXC:k-1 
Crcles Per Cent 

+700 0 . 020 

+700 0.014 

+800 0.012 

CXCR-1 CXCR-1 

6500 3800 

Receive . 3507.3 3499 .. 5 5000. 8 5000.8 6506.0 6501 . 2 3696. 0 
Per Cent Frequency 

Change. 0.21 0.014 0.016 0.016 0 . 092 0.018 27 ,·4 

Output voltage at 
nominal transmitter 
frequency without 
retuning antenna. 1 1 1 1 l 1 0 

Output voltage at 
frequency of maximum 
response without 
retuning antenna. 1.25 1.1 1.1 1.15 1 . 15 1.2 1.2 

Output voltage at 
frequency of maximum 
response after 
retuning antenna . 1.9 1.1 2 . 0 1.15 1 . 4 1.2 1. 2 

(Continued) 
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TABLE 15 (CONT'D) 

Note: (1) During 10-minute locked-carrier period, transmitter was on unmodulated phone operation. During 20-minute wait, equipment was on receive, transferring again to transmit for the 10-second dash. · 

(2) Each transmitter initially tuned to zero beat wi th a Model I.M-11 Heter odyne Frequency Meter at the frequency shown; then t he CXCR or CXCR-1 equipment wa s switched to "receive" and the data shov.n above were recorded . 

DECLASSIFIED 



DECLASSIFIED 
TABLE 16 

MODEL CXCR SERIAL NO. 6 

VARIATION IN AMBIEl'-l"T TEMPERATURE--) 500 KC 

Amb. Rel. R-F 
Temp. Hum. Battery P-A Plate Output Frequency 

Time { oc} ~ Volts Amps . Volts ma ( Wa tts) {Kc) 

1300 60.0 24 4.00 11.5 137 31 o. 86 3504. 200 
1315 60.0 24 4.00 11.1 13 5 31 0.81 3504.300 
1330 60.0 24 4 .00 11.2 134 30 o. 76 3504.300 
1345 54.0 24 4.10 10.5 127 29 0. 76 3504.100 
1400 58.0 26 4.10 9.5 122 27 0.70 3503.700 

1415 39.0 28 4.02 10.0 126 28 0.70 3 503. 500 
1430 40.0 20 4.01 10.1 127 28 0.82 3503.450 
1445 40.0 16 4.00 10.1 125 29 0.76 3503.450 

1450 20.0 23 t+.00 10.1 126 29 0.76 3503.200 
1500 20.0 23 4.00 10.2 124 28 0.76 3502.900 
1510 20.0 23 4.00 10.0 124 28 0.82 3502.750 
1520 21.0 21 4.00 10.5 128 29 0. 86 3502. 750 

1530 o.o 4.00 10.7 130 29 0.86 3502.400 
1545 o.o 4.00 10.8 13:).. 29 0.99 3502.100 
1600 o.o 4.00 11.0 131 29 1.02 3501. 950 
1615 o.o 4.00 12.0 135 30 1 . 08 3 502.100 
1630 o.o 4.00 11.6 135 29 1.08 3502 .100 

1640 -20.0 4.00 11.2 134 30 1.08 3501.100 
1655 -19. 5 4.00 11..4 134 29 1.13 3500. 750 
1710 -20.0 4.00 11.8 135 29 1.16 3500 . 650 
1725 -20.5 4.00 11.5 134 28 1.16 3500.600 
1740 -20.5 4.00 11.7 136 29 1.16 3500.600 

Summary 

Temperature Frequency 
Change Change Per Cent Change 

( •c ) (Kc) per •c 
60 to 40 0. 250 0 . 00036 
40 to 20 0.700 0.00100 
20 to 0 0.650 0.00093 
Oto -20 1. 500 o .. 00214 

Total Change: 3.100 
Average per cent change per •c: 0.00111 

DECLASSIFIED 



DECLASSIFIED 

TABLE 17 

MODEL CXCR S~IPL NO. 6 

VARIATION I N AMBIENT TE.MPERATURE--6500 KC 

.Amb. Rel . R-F Temp. Hum. Batterz P-A Plate Output Frequency Time < •c) w._ Volts .Amps. Volts ma (Watts) (Kc ) -
1300 60.5 20 4.00 11.0 135 29 0.89 6495 .900 1315 60.5 21 4.05 10. 5 133 28 0.89 6493.900 1330 60.5 20 4.02 10.0 130 28 0 . 89 6492. 200 1345 60. 0 20 4.02 10.2 128 28 0 . 91 6491.400 1400 60.0 20 4.00 10.9 135 29 0 . 91 6490.500 
1415 40.0 20 4.00 10.7 133 29 o. 89 6491. 200 1430 40.0 20 4.00 10.8 134 29 0 . 91 6493,100 1445 40.0 20 4.00 10.8 132 28 0 . 91 6494.200 1500 40.0 20 4.00 10.8 • 132 29 0 . 91 6494.900 1515 40.0 20 4.00 10.6 132 29 0 . 91 649 5.300 
1530 20 .5 21 4.02 ll.O 134 29 0 . 99 6496.900 1545 20. 5 21 4.02 11.0 136 30 1.02 6498.900 1600 20 .5 21 4.06 10.5 130 29 0 . 89 6500.000 1615 20. 5 21 4.05 10.4 132 29 1 . 02 6501.400 1630 20.0 20 4.00 11.0 133 29 1 . 02 6502.400 
1645 0.0 4.00 10 . 5 133 29 1.02 6504.500 1700 o.o 4.00 10.9 1)4 30 1.16 6507 . 000 1715 0.0 4.00 11.0 134 J O 1 . 16 6508.800 1730 0.0 4.00 11.0. 135 30 1 . 16 6510.100 1745 0.0 3-95 11.5 139 31 1 . 24 6511.200 
1800 -19.5 3.95 11.5 139 31 1.23 6512.900 1815 -20.0 4.00 12.0 ltt-2 32 1.31 6515.100 1830 -20 .o 4.00 12.0 143 32 1 . 38 6517.100 1845 -20. 0 4.00 12.0 142 32 1.38 6518.400 1900 -20.0 4.00 11.7 144 32 1.38 6519.600 

(Continued) 
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Temperature 
Chanre 
, ( oc 

60 to 40 
40 to 20 
20 to 0 
0 to -20 

DECLASSIFIED 

TABLE 17 (CONT 'D) 

Summar1 

Frequency 
Change 

(Kc ) 

4.800 
7 . 100 
8.-800 
8.400 

Total Change: 29 . 100 
Average change per degree C.: 

DECLASSIFIED 

Per Cent Change 
per 0 c 

0.0037 
0 .0055 
0.0068 
0 . 006 5 

0.0056 



DECLASSIFIED 

TABLE 18 

MODEL OXCR-1 SERIP.L NO. 4 

VARIATION IN AM3IENT TEMPERATORE--4000 KC 

Amb. Rel. R-F 
Temp. Hum. Output Frequency Time < •c) ~ (Watts) (Kc ) -

1300 60.5 20 0.91 3996.650 1315 60.0 21 0.91 3996.100 1330 60. 0 21 o. Pr! 3995. 000 1345 60.0 21 0.87 3994.100 1400 60.0 21 0.87 3992. 900 
1415 40.0 21 0.86 3991. 950 1430 40.0 20 0.87 3992. 050 1445 40.0 18 0.87 3992. 300 1500 40.0 18 0.86 3992. 300 1515 40.0 16 0.85 3992. 500 
1530 21.0 19 0.84 3993.000 1545 20.0 16 0.74 3993.300 1600 20.0 16 0. 74 3993.550 1615 20.0 16 0.86 3994.050 1630 20.0 23 0.92 3994.300 
1645 0.5 0.99 3994 .950 1700 o.o 1.06 3995. 200 1715 o.o 1.06 3995·. 200 1730 o.o 1.09 3995. 100 1745 o.o 1.13 3995 . 250 
1800 -16.5 1.18 3995.500 1815 -20. 5 1.33 3995.600 1830 -20.0 l.40 3995. 550 1845 -20.0 1.40 3995. 5"50 1900 -20.0 1.36 3995.450 1950 -20.0 1.36 3995. 350 

(Continued) 
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Temperature 
Change 

( oc ) 

60 to 40 
40 to 20 
20 to 0 
Oto -20 

DECLASSIFIED 

TABLE 18 (CONT'D} 

Summar;z 

Frequency 
Change 

(Kc ) 

0 . 400 
1.800 
0 . 950 
0.100 

Total change: 3.250 
Average per cent change per °C: 

DECLASSIFIED 

Per Cent Change 
per °C 

0.00050 
0.00225 
0.00119 
0.00012 

0 . 0010 



DECLASSIFIED 
TABLE 19 

MODEL CXCR-1 SERIAL NO. 4 

VA..~IATION IN AMBI ENT TEMPERATORE--6000 KC 

Amb . Rel . R-F 
Temp . Hum. Output Frequency 

~ ( oc ) ~ (Watts) (Kc } 

130.0 60 . 5 20 o. 87 6001 . 000 
1315 60 . 5 21 0 . 99 5996. 650 
1330 60.5 20 0 . 96 5992.450 
1345 60 . 0 20 0.95 5989 . 550 
1400 60.0 20 0.95 5987 . 350 

1415 40 . 0 20 0 . 95 5988 . 050 
1430 40 . 0 20 0. 99 5991. 050 
1445 40.0 20 0 .98 5993 .050 
1500 40 . 0 20 0 .98 5994 .700 
1515 40. 0 20 0. 96 5995 . 600 

1530 20. 5 21 0 . 92 5997 . 800 
1545 20.0 21 0. 80 6000. ) 00 
1600 20 . 0 21 0 . 92 6002.7 50 
1615 20 . 0 21 1.00 6004. 500 
1630 20.0 20 1.10 6005. 500 

1645 o.o 1 . 21 6007.800 
1700 o.o 1 . 27 6010.200 
1715 0.0 1.21 6012.000 
1730 o.o 1.36 6013. 700 
1745 o.o 1.30 6014.600 

1800 - 19.5 -- 1 .46 6015 . 700 
1815 -20. 0 1.52 6018. 400 
1830 -20.5 1.56 6020.100 
1845 -20 . 0 1.58 6021 . 200 
1900 -20 . 0 1.58 6021 .800 

(Continued } 

-
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Temperature 
Change 

( '"C} 

DECLASSIFIED 

TABLE 19 (CONT'D) 

Summary 

Frequency 
Change 

( Kc) 

60 to 40 8.250 
40 to 20 9.900 
20 to o 9.100 
Oto -20 7.200 

Total change: 35.450 
Average per cent change per •c: 

• 

DECLASSIFIED 

Per Cent Change 
per °C 

0.0069 
0.0083 
0.0076 
0 .0060 

0.0074 



DECLASSIFIED 

TABLE 20 

MODEL CXCR SE~AL NO. 6 

VARIATION IN RELATIVE h1JMIDITY--3500 KC 

Amb. Rel. R-F 
Temp. Hum . Batt eri P-A Plate Output Frequency 

Time (oc} .Lfil_ Volts Amps. Volts ma (Wat ts} ( Kc ) 

1300 40.0 25 3.95 11.2 134 30.0 1 . 04 3503 . 150 
1315 40.0 25 3.95 11.2 134 29. 5 1 . 04 3503. 250 
1330 40.0 25 3-95 11.2 134 29 . 5 1.04 3503 . 350 

1345 43.0 73 3-95 11.2 134 -29. 5 1.02 3503.600 
1400 43.0 90 4.00 10.4 132 29·. o 0.96 3503 . 550 
1415 41.5 97 3 .95 10.9 132 29.5 1.03 3503 . 550 
1430 41 . 5 97 4 . 00 10.5 132 29.5 o. 95 3503 .600 
1445 41. 5 97 4.00 11.0 132 29 . 5 1.00 3503 .700 

1500 40 . 0 27 J.95 10.5 132 29. 5 0 . 95 3503 .600 
1515 40.0 27 J.95 10.5 132 29.0 1. 00 3503 . 700 
1530 40 .o 27 3. 95 11.0 134 30 . 0 1. 02 3503 . 650 

Frequency at end of initial JO-minute low 
humidity period = 3503.350 kc. 

Frequency at greatest subsequent change = 3503. 700 kc. 

Frequency change= 0 . 350 kc, 0.01 per cent . 

• 

DECLASSIFIED 



!ime 

1300 
1315 
1330 

1345 
1400 
1415 • 
1430 
1445 
1500 
1515 
1530 
1545 
1600 

1615 
1630 
1645 

DECLASSIFIED 

TABLE 21 

MODEL CXCR SERIAL NO. 6 

VARIATION IN RELATIVE ffifMIDITY--6500 KC 

Amb. Rel. li-F 
Temp. Hum.. Battery Output 
( oc} ill_ Volts (Watts} 

40 . 0 25 4.00 0.76 
40.0 25 4. 00 0.82 
40.0 25 4.00 0.79 

40.0 90 4.00 0.76 
40.0 97 4.03 0 . 76 
40.0 93 4.02 0 . 67 
40.0 97 4.01 0.64 
40 . 5 97 4.01 0.64 
40.0 97 4.01 0. 6 5 
40 . 0 97 4.01 0.65 
40. 5 97 4.00 0.66 
40.0 97 4.00 0 . 65 
40 . 5 97 4.00 0. 69 

40 . 0 31 4.00 o.66 
40.0 27 4.00 0.68 
40.0 25 4.01 0 . 71 

F·requency at end of lni tial JO-minute low humidity 
period= 6502. 200 .kc. 

F'requency 
(Kc ) 

6504.500 
6503.300 
6502.200 

6501.200 
6500.300 
6499. 600 
6499.100 
6498.800 
6498. 300 
6498.200 
6497. 900 
6497. 900 
6497 .800 

6497. 700 
6497.900 
6498.000 

Frequency at greatest subsequent change= 6497.700 kc. 

Frequency change= 4.500 kc, 0.069 per cent . 

DECLASSIFIED 



Time 

1300 
1315 
1330 

1345 
1400 
1415 
1430 
1445 

1500 
1515 
1530 

DECLASSIFIED 

TABLE 22 

MODEL CXCR-1 SERIAL NO.~ 

VARIATION L~'RELATIVE HUMIBITY--~000 KC 

Amb. Rel. R-F 
Tem~. Hum. Output 
(O CJ { %) (Watts l 

40.0 25 0.92 
40.0 25 0.92 
40.0 25 0.92 

43.0 73 0.92 
43.0 90 0.92 
41.5 97 0.92 
41. 5 97 0.90 
41.5 97 0.92 

40 .0 27 0.94 
40. 5 27 0.92 
40. 0 27 0.92 

Frequency at end of initial JO-minute low-
humidi ty period= 4003.850 kc. 

Frequency of greatest subsequent change = 4003.025 

Frequency change= 0.825 kc, 0.0206 per cent . 

.. 

DECLASSiF:ED 

Frequency 
(Kc ) 

4004.000 
4003.950 
4003.850 

4003.650 
4003 . 500 
4003.300 
4003 .160 
4003 . 050 

4003.060 
4003 . 0 50 
4003.025 

kc . 



Vib . 
Freq. 
(CPM) 

0 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 

DECLASSIFIED 
TABLE 23 

MODEL CXCR-CXCR- 1 EQ,UIPlvIENTS 

FREQUENCY DISPERSION DURING VIBRATION 

CXCR Dis12ersion 
0500 Kc 

CXCR-1 DisEersion 
3500 Kc 3500 Kc 6500 Kc 

Cycles Per Cent Cycles Per Cent Cycles Per Cent Cycles Per Cent 

24 0 . 00068 37 0 . 00057 66 0 . 0019 140 0 .0021 
46 0.0013 50 0 . 00077 90 0.0026 160 0 .0025 
58 0 . 0016 90 0. 0014 84 0.0024 180 0. 0028 

200 0.0057 700 0.011 240 0 . 0069 800 0.012 
160 0.0046 640 0.0098 245 0 . 0070 350 0.0054 
160 0 . 0046 350 0.0054 160 0 . 0046 270 0 . 0041 
380 0 . 011 640 0 . 0098 260 0 .0074 900 0.014 
7 50 0.021 1000 0 . 015 420 0.01 2 13 50 0.021 
600 0.017 650 0.010 600 0.017 1670 0 . 026 
420 0. 01 2 500 0.0077 370 0. 010 1650 0 . 025 
410 0 . 012 500 0 . 0077 460 0.013 1850 0.028 
27 0 0 . 0077 650 0.010 700 0 . 020 2500+ 0 . 038 
7 00 0 . 020 1450 0.022 700 0.020 2500+ 0.038 
500 0 . 014 750 0 . 011 600 0 . 017 2150 0.033 
300 0. 0086 750 0.011 410 0.011 1600 0.025 

DECLASSIFIED 



Shock 
No . 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

lDECLASS;FfED 

TABLE 24 

MODEL CXCR SERIAL NO, 6 

EFFECT OF SHOCK 

Freguencx: (Kc) Freguencr Change 
Before Shock After Shock C,Y_cl es Per Cent 

Shock Directed Toward Right End of CXCR*** 

3 503. 3 3505 . + ·* 
3500.7 3504. 1 340 0 0.097 
3501. 0 3497.0 4000 0 . 11 
3501.0 3505. 5 4500 0 . 13 
3 501 . 0 3506. O 5000 0.14 
3497 . 8 Not recorded 
3496 . 5 3 503. 0 6500 0.19 
3496. 3 Not recorded 

6501 . 7 Not recorded 
6495.8 6497 .0 1200 0.018 
6495. 8 649 5. 8 0 
6500.0 6500.0 0 
6500. 0 6504.2 4200 0.065 

Shock Directed Toward Rear of CXCR 

6498. 5 6505. + * 
6496.2 6505.+ 8800+ 0 . 13 
6496. 0 6505. + 9000+ 0.14 
6496. 2 6505. + 8800+ 0.13 
6496.2 6504. 5** 8)00 0.13 

3496.6 3505 . + * 
3495. 5 3495.0 500 0.014 
3495. O 3505.+ * 
3496. 0 3499. 0 JOOO 0.086 
3496. 2 3496. 7** 500 0 . 014 

( Continued) 

DECLASSIFIED 

" 



Shock 
No . 

24 
25 
26 
27 
28 

29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

Note: 

DECLASSIFIED 
TABLE 24 ( CONT ' D) 

Fr eguenei (Kc) 
Before Shock After Shock 

Freguencx Change 
Cycles Per Cent 

Shock Directed Toverd Left End of CXCR 

3496. 8 3504 . 0 7200 0 . 21 
Not recorded ----
Not recorded 
Not recorded 

3496. 0 3504 . 5 8500 · 0 .24 

6496. 1 Not recorded --- --- .. 
6496.5 649~. o 1500 0 .023 
6495 . 8 6495 . - 800+ 0 .012+ 
6504 .0 6505 . + 1000+ o. 015+ 
6495. 5 6495.- 500+ 0 .0077+ 

Shock Dir ected Toward Front of CXCR 

6496.0 6495. 0 1000 0 .015 
6500. 0 6495. O 5000 0.077 
6497.0 6504. 0 7000 0.11 
6496. 5 6495.- 1500+ 0.023 
6500.0 6496.o 4000 0 . 061 

3500. 0 3498. 5 1500 0 . 04) 
3500. 0 3505 . 0 5000 0 .14 
3500. 0 3495. - 5000+ 0 . 14 
3500. 0 3 505 . + 5000+ 0 .14 
3500 .o 3505 ,.+ 5000+ 0. 14 

*(l) Plus or minus signs indicate frequency changes 
greater t han could be recorded on scale of LK 
Frequency Drift Indicator . 

**( 2 ) Applied slight pr essure to tuning control knob 
to prevent movement . 

*** (3) The sides of the CXCR cabinet were designated 
as follows: 

Right end. 

Back. 

Left end. 

Front. 

Side on which antenna terminal 
is located. {See Plate 133) . 
Side in which the headset compartment 
is located. (See Plate 134). 
Side on which t he headset terminals 
are located. {See Plate 134). 
Side to which the carrying harness 
is attached. (See Plate 132). • 

DECLASSIFIED 



Shock 
No. 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

DECLASSIFIED 
TABLE 25 

MODEL CXCR-1 SERIAL NO. 4 

EFFECT OF SHOCK 

Freguenci 
!3ef ore Shock 

(Kc} 
After Shock 

~guenci Chan~e 
Per Cent Cycles 

Shock Directed Toward Left End of CXCR-1*** 

6501 . 700 6499. 750 1950 0.030 
6503.600 6502.500 1100 0 . 017 
6502. 500 6503.600 1100 0. 017 
6502.050 6501.200 850 0 . 013 
6501. 800** 6505.+ * 3200 0.049 
6502.200** 6505.+ 2800 0 . 043 
6497 . 500 6497. 500 0 o.o 
6497. 500 6497.000 500 0 . 0077 

3501. )00** 3505.+ 3700 0 . 11 
3497.400 3498 . 000 600 0 . 017 
3498. 000 3498. 500 500 0 . 014 
3498 . 000 3498. )00 300 0.0086 
34<:fl .250 3497-500 250 0 . 0071 

Shock Directed Toward Front of CXCR-1 

3 502. 200** 3505.+ 2800 0.080 
3498.100 3498.600 500 0. 014 
3498.000 3498.600 600 0 . 017 
3498.100 3498. 000 100 0 . 0031 
34<17 .900 3497.650 250 o. 0071 

6500. 900 6500.000 900 0 . 014 
6500 . 000 6499 . 000 1000 0.015 
6500.000 6498. 900 1100 0.017 
6500. 000 6498. 800 1200 0. 018 
6500. 00~* 6505.+ 5000 0.077 

(Continued) 
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Shock 
No. 

24 
25 
26 
27 
28 

29 . 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

Note : 

DECLASSIFIED 

TABLE 25 (CONT ' D) 

Frequency (Kc} 
Before Shock After Shock 

Frequency Change 
Cycles Per Cent 

Shock Directed Toward Right End of CXCR-1 

6496.000** 
6500.000 
6500 . 000 
6500.000 
6495.500 

3500. 000 
3500.000 
3500.000 
3496.000** 
3496.00~* 

6505.+ * 
6497.500 
6498.800 
6499.000 
6505.+ 

3501.000 
3500. 500 
3500.250 
3501.200 
3498.600 

9000 
2500 
1200 
1000 
9500 

1000 
500 
250 

5200 
2600 

0.14 
0.038 
0.018 
0.015 
0.15 

0.029 
0.014 
0. 0071 
0.15 
0.07 5 

Shock Directed Toward Back of CXCR-1 

3500.000 
3500. 000 
3500.000 
3500.000 
3497.500** 

6500.000 
6495.500** 
6500.000 
6500.000 
649 5. OOQ'iC* 

3499.550 
3500.400 
3500.200 
3500.100 
3503.000 

6500.450 
6505. + 
6500.100 
6500.900 
6505.+ 

450 
400 
200 
100 

5500 

450 
9500 

100 
900 

10000 

o. 013 
0.011 
0.0057 
0.0029 
0.16 

0.0069 
0.15 
0.0015 
0.014 
0.15 

*(1} Plus signs indicate rrequency changes greater than 
could be recorded on scale of LK Frequency 
Drift Indicator. 

**(2 ) At this frequency. the dial setting was approached 
in a clockwise directi on . At all other frequencies 
not so marked . the setting was approached in a 
count erclockwise direction. 

***()) The sides of the CXCR-1 cabinet were designa ted 
as follows: 

Left end. 

Front. 

Right end. 

Back. 

Side nearest antenna tenninal 
( See Plate 103). 
Side to which the carrying harness 
is attached (See Plate 102). 
Side on whi ch battery charging recep­
tacle is located (See Plate 104). 
Side on which battery indi cator win• 
dows are l ocated (See Plate 103). 

DECLASSIFIED 
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TABLE 26 

MODEL CXCR SERI.AL NO. 6 

CHECK FOR LOST MOTION, BACKLASH , AND TORQUE LASH 
( NON-DETENT POSITIONS) 

Frequency when 

No. 
A~;eroached from 

High ' ide Low Side 
Deviation 

CY;Cles Per Cent 

1 3496. 900 3497.300 400 0.0115 2 3497. 300 3496. 500 800 0. 0230 
3 3497.800 3496.700 1100 0.0315 
4 3499.770 3498.900 870 0.0248 
5 3496. 200 3496.700 500 0.0143 

Average: 734 0.0210 

1 4500.150 4500. 300 150 o. 003 3 
2 4500.800 4496.600 4200 0.0933 
3 4500.250 4500.200 50 0.0011 
4 4498.850 4498. 750 100 o. 0022 
5 4500. 250 4498.550 1700 0.0378 

Average: 1240 o. 0276 

1 5500.400 5499.600 800 o. 0145 
2 5500.270 5499.640 630 0. 0114 
3 5500.400 5499. 900 500 0.0091 
4 5500.450 5501. 350 900 0 . 0164 
5 5499.690 5500.000 310 0.0056 

Average: 628 0 . 0114 

l 6503.000 6503.800 800 0.0123 
2 6503.100 6502.700 400 0.0062 
3 6500.200 6501.250 1050 0.0162 
4 6500. 940 6500.290 650 0.0100 
5 6501. 400 6500. 500 900 0.0138 

Average : 760 0. 0117 

DECLASSIFIED 



DECLASSIFIED 

TABLE 27 

MODEL CXCR SERIAL NO. 6 

CHECK FOR LOST MOTION, BACKLASH, AND TORQUE 
(DETENT POSITIONS) 

L.ASH 

Trial 
Frequency when 
A;eEroached from Deviation 

No. High Side Low Side Cycles Per Cent 

1 3502. 600 3501. 500 1100 0.0312 
2 3503.100 3502 .000 1100 0.0312 
3 3502.900 3501. 200 1700 0.0486 
4 3501. 600 3501. 700 100 0.0029 
5 3501. 500 3500.000 1500 0.0428 

Average: 1100 0. 0312 

1 4501. 600 4500.430 1170 0.0260 
2 4501 . 500 4500 . 650 850 0. 0189 
3 4501.900 4500.400 1500 0.0334 
4 4500 .000 4501.600 1600 0.0355 
5 4501. 500 4500. 350 1150 0.0256 

Average: 1254 0 .0279 

1 5501.800 5502.200 400 0. 0073 
2 5502.500 5503 . 000 500 0.0091 
3 5502.500 5503.300 800 0.0145 
4 5502.700 5501. 000 1700 0.0310 
5 5501.250 5501.000 250 0.0046 

Average: 730 0.0133 

1 6499.900 6499.000 900 0.0138 
2 6499.200 6500.610 1410 0.0217 
3 6499.200 6501.000 1800 0.0277 
4 6498. 350 6500.150 1800 0.0277 
5 6499 . 860 6500 . 150 290 0.0045 

Average: 1240 0.0191 

DECLASSlfiED 
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TABLE 28 

MODEL CXCR-1 SERI.AL NO. 4 

CHECK FOR LOST MOTION, BACKLASH, AND TORQUE LASH 
(N0N-DETENT POSITIONS) 

I 

Trial 
Frequency when 
A:E12roacbed from Deviation 

No. High Side Low Side Ctcles Per Cent 

1 3503.050 3501.900 1150 0.033 
2 3503.000 3501. 7 50 1250 0.036 
3 3503 .450 3501.650 1800 0 . 051 
4 3503.000 3501.450 1550 0 . 043 
5 3502.000 3501. 000 1000 0.029 

Average: 13 50 0.039 

l 4501. 700 4499 . 150 2.550 0.057 
2 4501.600 4500 . 000 1600 0.036 
3 4501.650 4500. 100 1550 0.034 
4 4501.400 4498.900 2500 0.055 
5 4501.500 4499.000 2500 0.055 

Average: 2140 0.047 

1 4988.410 4988.010 400 0.0080 
2 4988.620 4988. 210 410 0.0082 
3 4988.610 4987 .830 780 0 . 0156 
4 4988. 510 4987. 820 690 0.0138 
5 4988.400 4987.710 690 0.0138 

Average: 594 0 . 0119 

1 6500.910 6494.910 6000 0.092 
2 6500.610 6495.520 5090 0.078 
3 6500. 710 6494.810 5900 0.091 
4 6500.900 6495.400 5500 0.085 
5 6500.500 6494.810 5690 0 . 088 

Average: 5636 0.087 

Note: Measurements made at approximately 5 Mc instead of 
5.5 Mc because of spurious signals present at the 
latter frequency. 
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TABLE 29 

MODEL CXCR-1 SERIAL NO. 4 

CHECK FOR LOST MOTION, BACKLASH, AND TORQUE LASH 
(DETENT POSITIONS } 

Trial 
Frequency when 
A,212roached from Deviation 

No. High Side Low Side ~ycles Per Cent 

l 3501 . 900 3496 . 800 5100 0.146 
2 3501.900 3496 . 900 5000 0.143 
3 3502.100 3497 . 000 5100 0,146 
4 3 502 . 050 3496.950 5100 0.146 
5 3502.050 3497 . 200 4850 0.139 

Average: 5030 0.144 

1 4504.700 4496 . 000 8700 0.193 
2 4504, 550 4496. 300 8250 0.183 
3 4504. 700 4496 . 200 8500 0.189 
4 4504. 7 50 4496. 400 8350 0.185 
5 4504.750 4496 . 700 8050 0.179 

Average: 8370 0.186 

l 4954.400 4942 . 100 12300 0.249 
2 4954 . 500 4942. 300 12200 0 .247 
3 4954.700 4942.400 12300 o. 249 
4 1+954.900 4942.500 12400 0.251 
5 4954.700 4942 . 900 11800 0.239 

Average: 12200 0. 247 

1 6535.300 6519.700 15600 0.240 
2 6535. 100 6519. 600 15500 0 . 2)8 

• 3 6535 . 500 6519. 600 15900 0.244 
4 6535,200 6519. 500 15700 0.242 
5 6535. JOO 6519. 500 15800 0 .243 

Average: 15700 0.242 

DECLASSIFH:D 



Trial - ·-
Original 

1 
2 
3 
4 

Original 
1 
2 
3 
4 

Original 
1 
2 
3 
4 

Original 
1 
2 
3 
4 

DECLASSIFIED 

TABLE 30 

MODEL CXCR SERIAL NO. 6 

ACCURACY OF RESET TO C.ALi aRATED FREQUENCIES 
(NON-DETENT POSITI ONS ) 

Frequency Deviation 
(Kc) C_ycles Per Cent 

3497 . 300 
3496. 500 800 0.023 
3496. 700 600 0 . 017 
3498.900 1600 0 . 045 
3496.700 600 0.017 

Avera ge: 900 0 . 026 

4500 . 300 
4496 . 600 3700 0 . 082 
4500.200 100 0 . 0022 
4498. 750 1550 0 . 034 
4498.550 1750 0. 039 

Average: 1800 0 . 040 

5499 . 600 ----
5499.640 40 o. 00073 
5499.900 300 0 . 0054 
5501. 350 1750 0 . 032 
5500 . 000 400 0 . 0073 

Average: 622 0 . 011 

6503.800 
6502.100 1100 0. 011 
6501.250 2550 0 . 039 
6500. 290 3510 0.054 
6500. 500 3300 0.051 

Average: 2615 0 . 040 

Note: Frequencie s approached in a clockwise d i rection. 

-
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Trial 

Original 
1 
2 
3 
4 

Original 
1 
2 
3 
4 

Origina l 
1 
2 
3 
4 

Original 
1 
2 
3 
4 

DECLASSIFIED 

TABLE 31 

MODEL CXCR-1 8'3::RIAI.. NO. 4 

ACCURACY OF RESET TO CALIBRATED FRE~UENCIES 
(NON-DETENT POSI TIONS ) 

Frequency Deviation 
(Kc ) Cycl e s Per Cent 

3501.900 
3501. 750 150 O .0043 
3501.650 250 0.0071 
3501.450 450 0.013 
3501.000 900 0.027 

Average: 437 0 . 012 

4499.150 
4500.000 850 0.019 
4500. 100 950 0. 021 
4498.900 250 0 .0055 
4499.000 150 0.0033 

Average: 550 0.012 

4988.010 
4988. 210 200 0 . 0040 
4987. 830 170 0.0034 
4987.820 190 0 . 0038 
4987.710 300 0.0060 

Average: 215 0 . 0043 

6494. 910 
6495.520 610 0.0094 
6494. 810 100 0.0015 
6495.400 490 0 . 0075 
6494.810 100 0 . 0015 

Average: 325 0.0050 

Note: Frequencies approached in a clockwise direction. 
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TABLE 32 

UODEL CXCR-CXCR~l EQUIPMENT 

SDMM.A..~Y OF FREQUZNCY STA3ILITY TESTS 

Average M~ximum 
Deviation Deviation 

______ T_e_s_t ________ --~L~~L_ (%} 

Change of Tubes: 
Variable Oscillator 
Crystal Oscillator 
Buffer 
Power Amplifier 

Locked Carrier--3500 Kc: 
First 5 Minutes 
Remainder 

Locked Carrier--6500 Kc: 
First 5 Minutes 
Remainder 

Reduction of Battery Voltage 
Change from Key-locked to 

Intermittently Keyed 
Operation 

Variation in hmbient Temp. 
Variation in Relative Hwnidity 
Frequency ~ispersion 

during Vibration 
Shock 
Lost ~otion, Backlash 

Non-De tent 
Detent Positions 

Accuracy of Reset 
Totals: 

0.098 
0.0050 
0.0043 
0.00067 

0 . 017 

0.080 

0.012 · 
0.0056 

0 . 028 
0.031 
o. 040 
0.321+ 

0.21 
0.010 
0.006 
0.00086 

0.031 

0.006 

0.0)8 

0.02 
0.0068 
0.069 

0.022 
0 . 24 

0 .093 
0.049 
0.082 
o. 88)+ 

CXCR-1 
J,.verage ~aximu:n 

Deviation Deviation 
( C:~} {'i~) 

0.26 0. 39 
0.0069 0.014 
0.041 0.10 
Not recorded 

0.058 

0.18 

0.015 
0.0074 

0.087 
0.25 
0.012 
0.917+ 

0.020 

0.055 

0 .15 

0.020 
0.0083 
0.021 

0.038 
0.16 

0 .092 
0.25 
0.021 
1.34-

Note : Readings are highest values recorded under individual column 
headings. 
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Tt.3LE 33 

MODEL CXCR-CX:CR-1 EQ,UIPMENT 

PERCENTAGE MODULATION Ct.PABILITY--1000 C. P . S . 

.Antenna 
Modulation . I~pui Current 

( %) (Volts) (ma) 

CXCii Ser. No. 6 

3500 Kc 

0 o. 165 
10 0 . 010 165 
20 0.030 165 
30 0.045 165 
40 O.G58 168 
50 0.078 171 
60 0 . 100 180 
70 0.120 18) 
80 0.170 190 
90 0.)40 210 
92 maximum o. 520 210 

6000 Kc 

0 o. 165 
10 0.012 165 
20 0.023 165 
30 0.044 166 
40 0.058 170 
50 0.070 175 
60 0 .090 182 
70 0.100 190 
80 0.170 200 
90 0.)00 220 
92 maximum 0.470 228 

(Conti nued) 
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TABLE 33 (CONT'D) 

Antenna 
Modulation Input Current 

(·%) (Volts) (ma) 

CXCR-1 Ser. No. 4 

4000 Kc 

12 0.010 Not recorded 
15 0.015 Not recorded 
39 0.030 Not recorded 
58 0.045 Not record.ed 
74 0.060 .Not recorded 
91 0.090 Not recorded 
95. 0.100 Not recorded 

5700 Kc 

20 0.023 130 
30 0.038 130 
40 0.045 131 
50 0.053 131 
60 0.060 131 
70 0.080 131 
80 0.100 131 
90 0.125 133 
98 0.180 134 

-
DECLASSIFIED 



Audio 
Frequency 
(C.P.S.) 

300 
400 
500 
600 
750 

1000 
1500 
2000 
2500 
3000 
4000 
5000 

10000 

DECLASSIFIED 

T.ABIE 34 

MODEL CXCR SERIAL NO. 6 

DISTORTION vzasus AUDIO FhE~U~NCY 

1500 Kc 

Audio 
75% Mod. 

Audi o 
Input Distortion 

(Volts) (%) 
I nput Distortion 

{Volts) (%} 

0.62 
0.46 
0.37 
0.39 
0.38 
0.34 
0.34 
0.30 
0.30 
0.30 
0.28 
0.25 
0.32 

Audio 
Frequency 
(C.P.S. ) 

300 
400 
500 
600 
750 

1000 
1500 
2000 
2500 
3000 
4000 
5000 

10000 

29 
26 
24 
25 
25 
23 
22 
20 
21 
22 
21 
18 
12 

6000 Kc 

Audio 
75"/o Mod. 

0.20 
0.17 
0.15 
0.15 
0.13 
0.13 
0.13 
0.13 
0.12 
0 . 13 
0.11 
0.10 
0.16 

Input Distortion 
i_Volts} {%) 

0.14 
0.13 
0.12 
0.12 
0.11 
0.10 
0.10 
0.10 
0.11 
0.10 
0.10 
0.10 
0 . 16 

19 
16 
15 
14 
13 
12 
12 
12 
12 
12 
14 
13 

8 

DECLASSIFIED 

16 
14 
12 
11 
10 
10 

9 
10 
10 
11 
11 
11 

5 



Audio 
Frequency 
(C.P. S. ) 

300 
400 
500 
600 
750 

1000 
1500 
2000 
2500 
3000 
4000 
5000 

Audio 
Frequency 
(C.P.S.) 

300 
400 
500 
600 
7 50 

1000 
1500 
2000 
2500 
3000 
4000 
5000 

DECLASSiflED 

TABLE 35 

MODEL CXCR-1 SERIAL NO. 4 

DISTORTI OIJ VERSUS JXJJ IO F'REQ,UENCY 

Before Retuning Buffer h.fter .i:tetuning Buffer 
-- • • I 

Audio Audio 
Input Distortion Input Distorti on 

(Volts) ( 7a) (Volts ) {to} 

0.076 20 . 0 0.055 11.0 
0.073 18.5 0 . 054 9.5 
0.080 20.0 0.054 9.5 
0.075 18. 0 0.058 9.5 
0.0&+ 20.0 0.062 10 . 0 
0 .088 20.0 0.069 9.6 
0 .105 19 . 0 0.087 9 .o • 
0.115 19.0 0 . 105 8 . 6 
0.125 17.5 0.125 9 . 0 
0. 175 18.0 0. 13 5 8.5 
0.250 17 . 5 o. 200 ·9 . 0 
0.480 17.0 0 . 325 9.0 

- - -
3500 Kc--90% Modulation 

Set Cold Set Hot 
Audio Audio 
Input Distortion I nput Distortion 

(Volts} (%) (Volt s ) { '%) 

0.075 8 . 5 0.06 12.0 
0.075 7.0 0.064 11.0 
0 . 075 6 . 0 0.070 11.0 
0.083 6 .0 0 . 067 9.5 
0 . 090 5. 6 0.078 10. 0 
0.105 5 . 5 0.09 10.0 
0.110 5. 3 0.11 11.0 
0.13 5. 1 0.12 10.5 
0.15 5,.4 0 . 14 10.0 
0.18 6 . 0 0 . 15 10.0 
0 . 27 6 . 5 O. 27 11.0 
0.42 8 . 0 0 . 37 11.0 

- - -
(Continued) 
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TA3LE 3 5 {CONT'D ) 

,2700 Kc--7510 ModulatiQ!l 

Set Hot or Cold 
.Audio 

Frequency 
(C.P.S.) 

300 
400 
500 
600 
750 

1000 
1500 
2000 
2500 
3000 
4000 
5000 

Audio 
Input Distortion 

(Volts) {%) 

0.070 
0.068 
0.070 
0.078 
0.086 
0.10 
0.11 
0.13 
0.14 
0.18 
0.27 
0.70 

7.5 
6.0 
5.0 
5. 0 
5.0 
1+ . 5 
4.0 
3.5 
J.5 
J.O 
4.0 

16.0 
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T_!..BLE 36 

MODEL CXCR SERIAL NO . 6 

OVERALL FIDELITY FROM MICROPHONE TO C 1>5-.RLill 

Mi crophone 
Input Db Relative Antenna 

Volt age Modulation to 7 5'io iViod. Current 
Audi o (Vol ts} (%) at 1000 CPS (ma) 

Frequency 3500 6000 3500 6000 3500 6000 3500 6000 
{C . P. S.) Kc Kc Kc Kc Kc Kc Xe Kc 

1000 0 . 17 0 . 17 75 75 0.0 0 .0 220 220 
100 0 . 05 0 . 04 24 27 -9 . 9 -8.9 185 185 
200 0.08 0 . 08 43 47 - 4. 8 -4.1 198 200 
300 0. 12 0.11 55 64 -2.7 -1.4 200 210 
400 0 .13 0 .13 65 65 - 1 . 2 -1.3 209 215 
500 0 .1 5 0 . 15 69 70 - 0.72 -0.6 210 218 
600 0 .16 0 . 16 72 75 -0. 36 0.0 212 225 
750 0 .17 0.17 73 75 -0. 24 o.o 217 225 

1000 0 .17 0 . 17 75 76 o.o +0 .12 217 226 
1500 0 . 15 0 . 15 74 75 -0.12 o.o 212 220 
2000 0 . 12 0. 12 67 69 -1. 0 -0.72 202 215 
2500 0 .11 0.10 62 64 -1.7 -LL+- 201 218 
3000 0 . 08 0 .08 57 61 -2 .4 - 1 .8 192 205 
i+OOO 0 . 06 0. 06 51 50 -3 • '+ -3 .5 190 200 
5000 0 . 05 0 . 05 4 3 48 -4.7 - 3. 9 190 19 5 

10000 0 . 06 0 . 06 32 35 -7.4 -6.6 185 190 

Note; Audio voltage applied across a 200-ohm r esistor. 
Total audio input current to parallel combinati on 
of resistor and microphone transformer held constant. 
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TABLE 37 

MODEL CXCR-1 SERI.AL NO. 4 

OV@ALL FID;LI TY FROM MICROPHO!~E TO C!..?.RIJR 

Microphone 
Input Db iiela t i ve Antenna 

Voltage Modulation to 75% Mod. Current 
Audio (Volts) ( ~ } at 1000 CPS (ma ) 

Frequency 3500 5700 3500 5700 3500 5700 3500 5700 
( C .P . S. ) Kc Kc Kc Kc Kc Kc Kc ICc 

1000 0.07 0 . 110 75 75 0 . 0 o .. o 136 143 
100 0.028 0.042 11 22 -10.6 129 134 
200 0.033 0 . 049 i+O 45 - 5,4 -4 .I+ 129 135 
300 0.038 0 . 060 43 59 -4.8 -2. l 129 13 5 
400 0.043 0.065 67 64 -0.9 -1 . 4 130 135 
500 0 . 049 0.072 68 64 - 0 .8 -1 . .i+ 130 135 
600 0.054 0 . 080 72 72 - 0 . 3 -0. 36 131 136 
750 0 . 06 0.09) 70 71 -0. 5 -0.48 130 137 

1000 0.072 0 . 115 77 76 +0.3 +0.12 131 137 
1500 0.092 0 . 140 79 81 +0.5 +0.68 132 137 
2000 0.11 0 . 165 79 81 +0.5 +0.68 133 137 
2500 0.12 0.180 76 77 +0.2 +0 . 22 133 136 
3000 0.13 0.195 72 70 -0.3 -0.60 133 136 
4000 0 . 15 0.215 59 56 -2 . 0 -2.5 131 13 5 
5000 0.16 0.225 45 46 -4 .4 - 4.4 130 .135 

Note: Audio voltage applied across 200-ohm resistor. 
Total audio input current to parallel combination of 
resistor and mi crophone transfo rmer held constant . 
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D-C 
Voltage 

(D-C Volts) 

150 (Pin 6) 
125 (Pin 5) 
-13 (Pin 2) 

4 (Pin 1) 

150 
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TABLE 38 

MODEL CXCR-CXCR-1 EQUIPMENT 

POV/ER SUPPLY R IPPLE 

A-C 
Ripple 

( Vo 1 t s Rlv'IS ) 

CXCR. Ser. No . 6 

0.7 
0.2 
0.0+ 
0.04 

CXCR-1 Ser. No . 4 

0.28 

Ripple 
( %} 

0.47 
0.16 

1.00 

0.18 

Note: Measurements made at full battery potential. 
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Frequency 
(Kc) 

3500 
4000* 
6000* 
6'500 
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TABLE 39 

MODEL CXCR-CXCR-1 EQ,UIPMENr 

CA..-;RIER RIPPLE 

Rectified 
Carrier 
Voltage 

(Volts DC) 

CXC:&. Ser. 

210,. 
225 
240 
200 

-~-C 
lii pple 
Voltage 

(Vol ts RMS} 

No. 6 

0. 50 
1. 50 
1.50 
o. 50 

rtipple 
('%} 

0 . 24 
0 . 67 
0.63 
0.25 

Noise level relative to 75 per cent modulation by 1000 cycles 
at 3500 kc= - 39 db. 

3500 
380~ 
5700* 
6500 

CXCR-1 Ser. No. 4 

40 
38 
40 
95 

0.6 
10.0 
0.6 
1.5 

1. 5 
26 . 0 
1.5 
1 . 6 

Noise level relative to 75 per cent modulation by 1000 cycles 
at 3500 kc= -27 db. 

Note : *{lJ These frequencies are crystal harmonic points. 

(2) Measurements are for carrier conditions only. 

~ 
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T.t.BLE 40 

MODEL CXCR S~RitL NO. 6 

TUBE OPERATING COHDITIONS ON TRJ:u~s1~:rT--3500 KC 

-Tube :F'il. Grid Screen Plate 
Operation Condition Volts Volts ma Volts ma Volts ma 

~rvstal Osc. Phone Carrier 2.94 -7. 8 0 . 088 68 2. 8 124 10.0 
Phone Mod. 2.94 -7. 8 0. 089 68 2.8 124 10.2 
MCW 2.85 -7 .6 0.083 67 2. 7 119 10. 6 

variable Osc. Phone Carrier 2.85 -18.0 0 . 190 90 3.76 76 12.5 
Phone Mod. 2.85 -18.0 Oo l85 90 3.46 77 12. 5 
MCW 2. 75 -17.0 0 .. 180 87 3. 46 75 11.7 

rrans.-Mixer- Phone Carrier 2.94 -19 . 5 0 . 210 114 4.55 143 20 . 45 
Buffer Phone Mod. 2.94 -19.5 0.210 114 4-55 143 19.95 

MCW 2.94 -19.0 0 . 200 109 4. 5 5 138 18.45 

Final Amp . Phone Carrier 2.99 -48.0 0 . 360 125 11.2 137 32.0 
Totals of Phone Mod. 2.99 -47. 0 o. 350 123 11.2 133 35.0 
3 tubes. MCW 2.90 -43 . 0 o. 200 119 9. 6 128 36.0 

1st A. F. Phone Carrier 2. 76 -14 .7 0 . 114 2. 6 114 11.4 
1st A.~•. Phone Mod. 2.76 -15. 7 o. 114 2.2 114 10.3 
A-F Osc. MCW 2.66 -34.0 1 . 95 109 7.0 109 7 . 4 

Modulator Phone Carrier 2.85 -14.2 o. 138 3.9 138 21 .1 
No . l Phone Mod. 2.85 - 15.2 o.6 138 5.2 138 19.8 

MC'.V 2. 76 - 34.2 7.0 133 • 18.5* 133 7.5 

Modulator Phone Carrier 2.85 -14.2 o. 138 3.7 138 20. 3 
No. 2 Phone Mod. 2.85 -15. 2 0.7 138 5.0 138 19.0 

MCW 2. 76 - 33. 2 5. 5 133 17. 5* 133 10.0 

Bias ?hone Carrier 2.85 (Grid-plate-screen -42 13 . C 
Rectifier Phone Mod . 2. 85 connected t ogether) -43 12.5 

MC'N 2.80 -45 8.6 

Type 3.Ai+ tubes used throughout transmitter . 
Phone modulation: 75 per cent at 1000 cycles. 

* JAN-lA re ting e~ceeded; .total c u.rrent input wi.thin rating, _for 
tube, ··however. 
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TABLE 41 

MODEL CXCR-1 SERIJ..L NO.'+ 

TUBE OPERATING CONDITIONS ON TR.t.NSMIT--5000 KC 

Tube Fil. Grid Screen Plate 
~ Function Condition Volts Volts ma Volts ma Volts ma 

lT4 Crystal Phone Carrier 1.68· -51.0 0.65 95 4. ()'t-
Osc. Phone Mod. 1.68 -48.0 0.65 89 4. O"' 

MCW 1.68 - 48.0 o.65 88 ). 9* 

1T4 Variable Phone Carrier 1.5 -5.4 0.06 95 4. ()'I< 
Osc. Phone Mod. 1.5 -5.1 0 .055 89 '+· (YI< 

MCW 1.5 -4.9 0.052 88 ).9* 

}Ai+ Trans.- Phone Cerrier 3.1 -36.0 0.06 95 138 5.0 
• Mixer- Phone Mod. ).1 -34.0 0.05 89 lJO 4.5 

Buffer MCW 3.1 -33.0 0.05 88 129 4.5 

3A4 Final Amp. Phone Carrier 3.1 -31.0 0.79 100 20 1)8 28.0 
Totals of Phone Mod. 3.1 -28.0 0.70 99 20 129 28.5 
2 tubes. · MCW 3.1 -27.0 0.70 85 20 128 29.0 

1S5 Microphone Phone Carrier 1.34 -1.6 o.o 70 0.16 49 0.88 
Amplifier Phone Mod. 1.34 -1.6 o.o 66 0.15 50 o. 78 

MCW 1.34 -1.6 0.0 64 0.15 48 o. 78 

1T4 MCW Osc. Phone Carrier 1.5· -1.7 o.o 68 1.75 
Phone Mod. 1.5 -1. 7 o.o 65 3 .15 
MCW 1.5 -1.7 0.001 62 1.75 

3A4 Modulator Phone Carrier ).1 -18.0 o.o 128 1 142 9.5 
No. 1 Phone Mod. 3.1 -17.0 0.0 117 2.9 138 12.0 

MCW ).1 -2). 5 0. 0 108 J. 136 10.0 

)AJ+ Modula tor Phone Carrier ) .1 -18.0 0.0 128 2 142 12.0 
No . 2 Phone Mod. ).1 -17.0 o.o 117 3.3 138 13.0 

MCW 3.1 -2).5 0.0 108 4. 2 136 8.0 

3~ Modulator Phone Carrier ).1 -18.0 o.o 128 1 142 6.0 
No. J Phone Mod. ).1 -17 .0 0.0 117 " 138 7.5 ~ 

MCW ) .1 -2). 5 0. 0 108 2.9 136 11.0 

3.A4 Modulator Phone Carrier 3. 1 -18.0 o.o 128 1.5 142 11.0 
No. 4 Phone Mod. 3.1 -17.0 o.o 117 2 138 11. 5 

MCW 3.1 -23.5 o.o 108 3.1 136 13 .0 

* Values shown are total for screen and plate. 

.. ....... 
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Frequency 
of 

Interfering 
Signal 

{Mc) 

0.29 
o. 575 
1.6) 
1.92 
2. 00 
2.20 
2. 64 
3.00 
).10 
3 .30 
3.60 
).62 
).90 
4.10 
5. 50 
5. 75 
7.00 
7.24 
7. 50 
8.75 
8.90 
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TABLE 42 

MODEL CXCR-CXCR-1 EQUIPMENT 

SPURIOUS RADIATION 
(NCJUNAL OUTPUT FRE~UENCY--3600 KC) 

Field Strength 
(Microvolts/Meter} 
CXCR C!CR-1 

100 

140 

38 

200,000 
30 

80 

110 

12 

3,600 
140 
100 
40 

140 
86 
6 0 

l.,400 
100,000 

·l,400 
40 

160 
40 
60 

1,000 
80 

12 

Relative 
Field Strength 

(Decibels)* 
CXCR CXCR-1 

-60.0 

-57. O 

-68. 5 

6 . 0 
-10 . 5 

-62.0 

-59.0 

-78. 0 

-29. 0 
-57 . O 
- 60. 0 
-68. 0 

- 57 .o 
-61. 5 
- 64. 5 

-37.0 
0. 0 

-37.0 
-68. 5 
-56.0 
-68.0 
-64. 5 
- 39 . 5 
-65.0 

-78.0 

Note : *{1} Reference level 100, 000 microvolts per meter. 

(2 ) These field strengths measured at a distance of 
22 feet 1'r00l the transmitter wi th a Model OF 
Field Strength Meter. 
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TABLE 43 

MODEL CXCR EQUIPMENT 

BATTERY LIFE TESTS 

Transm.i tter 
Elapsed OutEut 

Time Operating Batterr Out-out rtF 
(Hours) Condition Volts Amps . ~ Watts 

Two Cells 

o.o keceive 4.15 2.4 
0 . 05 Transmit ) . 90 12.2 180 1.48 
1 .. 0 Receive 4 . 02 2. 5 
1.05 Transmit 3.85 11.5 168 1. 39 
2 . 0 Receive 3.93 2 . 4 
2 . 05 Transmit 3. 7 5 11.0 160 1. 16 
3.00 Receive 3.8 2.2 
3.05 Transmit 3.61 10. 5 152 1.06 
4 .00 f\.eceive . 3 . 61 2.1 
4.05 Transmit 3 .35 9.2 135 0. 86 
4 . 50 .c.eceive 2. 7 1.6 
4 .55 Transmit 2. 2 3.5 0 0. 

Four Cells 

o.o Receive 4 . 15 2.5 
0 .05 Trans.mi t 4.00 12.6 188 1.61 
1.00 neceive 4.12 2.5 
1 . 05 Transmit 4 . 00 12 . 1 180 1.48 
2 . 00 Receive 4.08 2.5 
2.05 Transmit J.98 11,. 5 173 1.)6 
J .00 Receive 4 . 02 2.4 
3.05 Tran smit 3.92 11.4 170 1 . 32 
4 . 00 Receive 4 . 00 2.4 
4 . 05 Transmit J . 90 11.2 168 1.28 
5. 00 Receive ).97 2.4 
5.05 Transmit J.86 10.9 164 1 . 22 
7.00 .tteceive ) . 81 2.2 
7 .05 Transmit 3 . 69 10. 4 156 1 . 11 
8. 00 Receive J.68 2.1 
8 . 05 Transmit J.40 9.2 140. 0 .89 
8 .5 Transmit 1)0 0 .77 
8.6 Transmit --- 0 0 . 
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Elapsed 
Time 

(Hours) 

o.o 
0.05 
1.0 
1.05 
2.0 
2.05 
J.O 
3.05 
4. 0 
4.05 
5.0 
5.05 
6.0 
6.05 

11.05 
11.10 
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TABLE 44 

MODEL CXCR-1 EQ.UIPMENT 

BA'J."I'KRY LIFE TEST 

Operating Batterr Out;eut 
Condition Volts Am2s. 

Receive 4.2 1.1 
Trensmit 4.0 7.7 
.rteceive 4.15 1 .1 
Transmit ).96 7 .9 
Receive 4 . 11 1.0 
Transmit 3.95 7 .9 
Receive 4.10 1.0 
Transmit 3.40 7.9 
.rlecei ve 4.07 1.0 
Tran smit ).89 7. 8 
Receive 4 .01 1.0 
Transmit ).85 7.8 
Receive 4.0 1.0 
Transmit J.8 7.6 
Transmit ---

DECLASSIFlt:D 

Transmitter 
OutEut 

RF 
~ ~iietts 

136 0.87 

130 0.80 ---
128 0.77 

122 0.70 

121 0.69 

120 0.68 

120 0.68 
55 0.14 
0 o. o 
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TABLE 45 

MODEL CXCR-CXCR-1 E~UIPMENT 

:NOMI NJL FI LAMENT DRAIN 

Model CXCR Equipment 

Receive 

Variable Oscillator 31.4 
3~ Audio Frequency Osc i llat or 

Audio Output Stage 
Bias Rectifier 

3.Ai+ ( 2 ) 
3~ 
1T4 Receiver ii-F Amplifier 

First IF and Mixer 
Second IF and Detector 

1T4 (2 in series ) 
1T4 (2 in series ). 

Total 

Transmit-Phone Carrier 

Variable Oscillator 
Crystal Oscillator 
Buffer-Mixer 
Power Amplifier 
Audio Oscil lator-Amplifier 

·Modulators 
Bias Rectifier 
Relay Curr ent 

31.4 
3A4 
3A4 
3M- ( 3 ) 
3A4 
3A4 { 2 ) 
31'4 
Two r elays in parallel 

Total 

Model CXCR-1 Equipment 

Receive 

Rec. Osc . and Diode-Mike Ampl. 
Converter and First IF J.mpl . 
Diode Driver and First RF Am.pl . 
Audio Am.pl . and Second IF 

1T4 a nd 1S5 in series 
1R5 a nd l T4 in series 
1T4 ( 2 i n series) 
1T4 ( 2 i n series) 

Total 

Transmit-Phone Carrier 

Rec . Osc . and Diode-Mike .Ampl. 
Buffer Mixer 
Power .Ampli fier 
MCW Osc. ana Crystal Osc . 
Modulat ors 
Relay Current 

lT4 and 1S5 in series 
3A4 
3lu+ ( 2 ) 
1T4 { 2 i n series) 
J J.-4 { 4 ) 
( l } 

DECLASSIFIED 

Total 

100 ma 
100 ma 
200 ma 
100 ma 

50 ma 
50 ma 
50 ma 

650 ma 

100 ma 
100 ma 
100 ma 
300 ma 
100 ma 
200 ma 
100 ma 
500 ma 

1500 ma 

;o ma 
50 ma 
50 ma 
50 ma 

200 ma 

50 ma 
100 ma 
200 ma 

50 ma 
400 ma 

60 ma 
860 ma 



Condition 

Receive 
Phone Carrier 

Receive 
Phone Carrier 
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TABLE 46 

MODEL CXCR-CXCR-1 EQUIPMENT 

VIBR.¼TOR SUPPLY ZFFICIENCY 

Output 
Input .from f rom Total Tot al 

Batterx: Vibrator Input Output 
Vol ts l imps. Volts nia ( ~\la tts ) {i'ia t ts) 

Model q.c:a Egui:ement 

4.0 l .S 110 34 7.2 3. 74 
4 . 0 9.2 160 156 J6 . 8 25 . 0 

Model CXCR-1 Egui12ment 

4.2 0 . 8 104 20 3.36 2 . 08 
4. 0 6.5 146 93 26 . 0 13 . 6 

DECLASSIFIED 

Efficiency 
< io) 

52 
68 

62 
52 



Generator 
Crank 
Speed 

(R.P.U.) 

0 
60 
70 
75 
80 
90 

100 
120 
180 

Condition 

Condition 
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TJJ3LE 47 

1I0DEL CXCR-1 EQ.UlaiENT 

HAND GENERATOR CHARGING CAPLBILITY 

Condition 1 Condition 2 Condition~ 
Output 

(Volts ) 
Output 

(Amps. ) 
Output 

(Vol ts) 
Output 

(Amps.) 
Output 

(Volts) 
Output 

(Amps.) 

4.0 o.o 4.2 0. 0 4.00 o.o 
4.0 0 . 0 4.2 o.o 4 . 00 o.o 
4.05 0.5 4.) 1.0 4 . 05 1.2 
4.07 0.7 4.)5 1.2 4 . 10 1.6 
4.15 1.4 4.37 l.4 ... 12 1.8 
4.30 2 . 5 4.40 2.3 4. 15 2.6 
4.35 ).5 4 .4 5 ).2 4.18 3. 5 
4.40 4.5 4.50 4 .. 3 4.25 4. 5 
4. 50 6.5 4.60 6.5 4- 35 6.4 

l: Batteries completely discharged ; no indicator 
balls floating, equipment off. 

2: Batteries partially di scharged; two indicator 
balls floating , equipment off . 

Condition 3~ Batteries partially discharged; two indicetor 
balls float ing, equipment on transmit. 

Audible 
Noise 

Output 
(Db) 

52 . ) 

55.2 
--
57 .6 
61.7 
68 

Note: (1) Noise outout measured in an amoient l evel of 48 decibels 
with a Genera 1 Radio Sound Level i~;ete1 'lype 7 59-B. 
(Necesscry corrections have been maa e.) 

(2) Output voltage measured across battery te:rminals . 
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Generator 
• Crank 

Speed 
{ R.P.M.) 

0 
60 
70 
75 
80 
90 

100 
120 
180 

DECLASSIFIED 
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MODEL CXCR-1 EQUIPMENT 

HAND GENlfil.ATOR RIPPLE VOLTAGE 

Transmit Conditions Receive Conditions A-C Effective A- C ..c.ffecti ve Output Ri pple iilpple Ripple Output rtipple ~ipple Volts Volts Volts i%) Volts Volts Volts 
4 . 00 0 . 031 o. o. 4.1 0. 004 o. 4.00 0.0)1 o. o. 4.l O. OOt+, o . • 
4.05 0.032 0 . 0078 0 . 19 4.2 o. 0045 0.0028 4 .10 0. 033 0 . 011 0 . 28 4. 22 0.0050 0 . 0030 
4.12 0. 034 0 . 014 0 . ) 5 4. 27 0. 0055 0. 0038 
4 . 15 0. 0)4 0. 014 o. 3 5 4.30 0 . 0070 0 .00 58 4.18 O. O)l+ 0 . 014 0 . 3 5 4 . 3 5 0.0090 0.0080 4.25 0. 034 0 . 014 • 0 . 3 5 4.42 0. 013 0 .012 4.)5 0.036 0 .018 0 .. 45 4.55 0. 014 0.013 

Not e: (1) Jsffecti ve 2ripp¼e1y~l tage produced by the genera tor equals (V - V0 } where V0 is t he measured vol tage at zero crank speed. 
• 
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nipple 
_(% ) 

o. 
o. 
0.070 
0 . 075 
0.095 
0 . 14 
o. 20 
O.JO 
0. 32 



Input 
Voltage 
(Volts} 

6.0 d-c 
12.l d-c 
24.) d-c 
32.5 d-c 

110.0 a-c 

Notes: (1) 

*(2) 

**( 3) 

***{1+) 
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TABLE 49 

liiODEL CXCR-1 EQUIPM1NT 

Bl,TTERY CHliRGER CAP ABILITY 

Input Output Output 
Current Voltage Current 
(.Am.Es.) (Volts) .l~~ 
3.2 4.J 2.0 
1.6 4-.. 3 2 .0 
0.87 ~-3 2 .1 
0.67 4~3 2 .0 
0 . 26 4.)2 2 . 8 

Efficiency 
{ ~) 

45* 
44. 5 
42.6 
41.8** 
42.4*** 

Two Willard Type BB5i+-A batteries 90 per cent 
discharged used as charger load. 

Overload switch release time 140 seconds 
Input current on short circuit 9 amps. 
Output current on short circuit 7 amps. 

Overl~ad switch release time 45 s econds 
Input current on short circuit 2 amps. 
Output current on short circuit 10 amps. 

overload switch release time 15 seconds 
Input current on short circuit 0.65 amp. 
Output current on short circuit 10 amps. 
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