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ABSTRACT 

Radio receiver H-64/ARW-17 is a frequ,mcy rnodul.::.ted 
intended for us~ as~ pGrt of a remote radio control sy?tem. 
cription of the equipment is covered in refori.mce ( c) • 

. . .r:.~ 
;_ ·· .. :l 

type receiv0r 
A full des-

·, 

Two preliminnry cngine<Sring models were submitted to the Lc.boratory, 
reference (a), for the conduction of the necessary t0sts under adverse 
conditions to determine their suitability for use in N.:,.vc.l nircraft (rcfervnces 
(b), (d) and (e), and if nny design ch~nges or Nodific~tions are necessary. 
Reference ( c) cov0rs 0c.r lier work on this type equipment n.t the k".boratory. 

Results of tests conducted sho~ that the equipment in its present 
form is unsatisfactory for gGneral use in Naval aircraft, prim~rily because 
of mechanical failures undor conditions of vibration. 3pcicific recommenda­
tions for modification of th0 equipmqnt arc herein listed. 
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Receiver model R-64/ARVI-17 serial 23 was first subjected to elec..:. 
trical bench tests and brief operational tests before any measurements were 
performed. During these checks it became apparent that noise alone ·could 

\ 

, .. produce operat:ipn -of the rolays when the r0ceiver was connected to an antenna. _· 
The R. F. sensitivity control had to oo t ,umed down three detent steps before 
the relay operation dw.:: to noise was averted. It was al.so found -that one of 
the IF stages went into oscillation· over a portion of its tuning range. 

2. It was also noticed while conducting bench tests, that the receiver 
was extremely difficult to remove from its case. This difficulty was caused 
by the action of rubber sliding over a metallic surface. Since there is a . 
high coefficient of friction between the two surfaces, removal of the receiver 
from its case requir'3s considerable force. 

J. Tuning was made difficult by the fact that a small deflection was · 
obtained on the test meter. It was also found difficult to tune the second­
aries of the 456 Kc/s IF and discriminator transform0rs nith an insulated 
shaft tuning screwdriver, because of the misalignment of the screw-head si~ts 
with respect to tho halos provided in the cans. 

4. After receiver S(:;rial 23 was subjected to bench tests it was then 
tustcdat various temperatures in the range of -30°C to +50°C. All sensi­
tivity, R. F. and audio bandwidth measurements throughout the adverse condi:­
tions tests were made using the Boonton Type 151A FM/,UI Gignal Generator, 
Serial No. 379 with an 8 feet length of PT-5 Cable at its output. All relay 
closing sensitivities v:ere measured using a frequency f.1.odulat..,d signal deviated 
,::5.5 Kc/s at a ratu of 3,180 cycle's per second. Th-.:J assigned frequency of 
Audio Channel 3 is 3,180 c.p.s. The relay closing s0nsitivity varied between 
72 microvolts at room tomperaturu to 10,000 microvolts at 0°C, while using a 
power supply voltage of 19 volts, The low sensitivity of 10,000 microvolts at 
0°C was not observed when recoiver serial 22 was tested at this temperature. 
The sensitivity of the Serial 22 receiver was 240 microvolts at 0°C. Returning 
to the serial 23 rec0ivcr, when a power supply voltage of 24 volts was used, 
the sensitivity varied b0tween 6. 5 microvolts at -20°C 2.nd 28 microvolts at 
-30°c. With a power supply voltage of 29 volts, the sensitivity of the serial 
23 receiver varied from 5.7 microvolts at 0°C to 18 microvolts at -20°·c. 
Another sensitivity chuck was made for tho purpose of comparing sensitivities 
at various tcmperaturos. Limiter current sensitivity measurements were made 
which arc arbitrarily defined as the constant carrhlr signal nec0ssary to 
produce 50 microarnpoNs limiter current int he roceiv0r. Limiter current 
sensitivities were measured using a power supply voltag0 of 24 volts, and they 
varied from 200 microvolts at -30°C to 520 microvolts at C°C, (See Table 1 
for full information on sensitivities of receivur serial 23, und~r adverse 
temperature and voltage conditions.) 
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During temperature tests a 6,788 Kc/s crystal \laS used in the first} 

:' oscillator of receiver serial 23. This oscillator driftod only 0.007% over/'.i 
,; . the temperature rango of -30°C to +50°c and over the pOViOr supply vo;ttagc<;: ·,r::':), 
: __ · range of 19 volts to .29 volts. Within these temperature and voltage ranges, -:,:; 
,i the second oscillator (5,456 Kc/s ►rystal) drifted 0.022% • . This percentage :-· /; 
:; is tho ratio of the drift to the assigned crystal frequency. Both of these _:· ;f 
'. drifts were within the iimits of 0.025% specified in p3.rG.graph E-lc(l) ofl:.> ;-'.:tf. 

reference (b) • . (See Tables 2 and 3 for the frequency drifts of the first!·'a'.hd>. 
•1 -.second oscillators of receiver serial 23, from the original frequency with ·• ,,-:; 

,. changes in power supply voltage and torapcraturc.) · At -30°C an oscillation 
occurred in the receivr.;:r. It stopped after about 20 ~1rl.nutes of operation. · 

6. Overall bandwidth measurements over the t0mp0rature range of -30°C , -- 1. 
to +50°C were m2.de using a power supply voltage of 24 volts .and a receiver ' ... 
limiter current of 25 microamperes as an output ref 0rcnce level. The 6 db . · ' 
bandwidths varied between 30 Kc/s at +25°C to 39 Kc/s at +50°C. The band- . 
width at 40 db varied between 66 Kc/s at -30°C and 72 Kc/s at o,q_c. 
Table 4 gives the varidions with temperature of the 6 db and 40 db overall 
bandwidths in receiver serial 23. These wide-bandwidths are due to the high 
inputs used for zero reference. 

7. The measurements of selector network audio bandwidths over the 
temperature range of -30°C to +50°C were mad0 using a 30,000 microvolt 
frequency modulated signnl deviated ~5.5 Kc/sat various audio rates. A high 
input was used to insure complete limiting in the r0cuivcr. A supply voltage 
of 24 volt s was used during these measurements. Selector network bandwidth 
is defined as the diffcren2e between low and high relay . closing frequencies 
of a given channel, expressed in percentage of the assigned frequency of that 
channel. The bandwidths of the networks of Channelsl through 4 were nar­
rowest at +50°c and widest ut -30°C. These bundwidths v2.ried:· from 28.3% 
to 31.2% f or Channel 1, from 28.1% to Jl.1% for Chaxmel 2, from 27.5% to 35.0% 
for Channel 3, and from 26. 7% to 30.1% for Chc.nnel l.+. 'i'he _bandwidth of . 
Channel 5 was, as usual, narrowest at +50°C, buing 26.7;1., but it was widest , 
at +25°C being 29 . 3%. At their broadest points these b~ndwidths all exceed 
the maximum of 29%, specified in paragraph E-lj of reference (b). However, 
the center frequencies of the bands were all within the ::-_3% of assigned _ 
channel frequencies as specified in that paragraph. The greatest deviation 
of the mid-frequency from the assigned audio frequency in percent of that 
assigned frequency was: -l.2% 'at -J0°C for Channel 1, -0.3% at -30°C for · 
Channel 2, +1.8% at -30°C for Channel 3, -l.4% at +25°C for Channel 4, and 
-2.4% at +50°c for Ch.'.l.!1Ilel 5. Table 5 contains the ~at~ on the changes in 
these audio · selector network characteristics with t0mp0re.turu for receiver 
serial 23. 
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Receiver serial 23, was subject0d to 95% re12.tive humidity .at -i;-50<>C 
48 hours: Sensitivity, drift of' the oscillators, J.~ r. and audio band- -·:?: 

. widths were measured at +50°C prior to the humidity run, after 24 hours , of \ .' ''\ ~ 
· humidity, at the end of 48 hours humidity, and finally ['.fter the receiver had ." 
. returned to room tc.mpcrn.turc (22°C) with humidity below 50%. Relay closing _ -,~ 

-~ sensitivities were measured using a ,:5.5 Kc/s deviated signo.l modulr..ted by a ' .~{ 
/ __ 3,180 cycle tone which is the assigned frequ0ncy of Chanr1cl 3. With a supply<. '} 
' voltage of 19 volts, the relay closing sensitivity dc:croe.scd from 18.micro- :<f 
· volts to 230 microvolts after subjection to 95% hwnidity for 24 hours. The ·:·'."_ 
sensitivity decreased from 4. 7 microvolts to 27 microvolts after 24 hours upc,,..-··: ;~ 
humidity at . a supply voltage of 24 volts. The sensitivity decreased. from ' . · 

· 8.5 microvolts to 12 microvolts after 48 hours under 95% humidity with a 29 
volt power supply input._ The signal n0cdssary to produce 50 microampcres 
limiter current. changed from 250 microvolts to 580 .microvolts· after 48 hours : 

1
, : f t 

under humidity. Sensitivity data, before, during and after subjection· of the ··-'.:<} 
recciv~r to humidity are contained in Table 6. · , .,: .-

9. Neither oscillator drifted. more than the 0.025% allowed in para-
graph E-lc(l) of reference (b). Tables 7 and 8 give the frequency deviations ' 
of the first and second oscillators with changes in humidity and power supply -
voltages for receiver serial 23. 

10. Using a limiter current of 25 microamper9s as a reference level and 
a power supply voltage of 24 volts, the overall· R. F. bandwidth at 6 db was 
found to i ncrease from 35 Kc/s before subjection to humidity to 41 Kc/s after 
24 hours under humidity.· The 40 db bandwidth rumaincd c9nstant at 75 Kc/s 
,:l Kc/s before, during .?.nd t.ftcr the humidity run. Dat1:1. on the effoct of 
humidity on tho overall H. F. bandwidth .of r(:;ceiver sorio.l 23 will be found 
in Table 9. 

11. Audio selector network bandwidths were .::.gain 1:1casured using a 
30,000 microvolt FU signal deviated _!.5.5 Kc/s at vnrious c.uclio rat..:s. · T~e 
audio bandwidths wJru increased slightly after the recuiv0r had been subJect0d 
to 95% humidity for 48 hours. The bandwidth of Channel 1 increased from 
29~(JJ, to 30.3%. Channel 2 increased from 29.3%· to 30,5%. Chrumei 3 increased · 
from 28.9% to 30.1%. Chmnel 4 increased from 27 .31; to 27 .f?!J,. _ Channel 5 
increased from 27.3% to 28.7%. Tho be.ndwidths of ChD.llllcls 1, 2 c.nd 3 we~.:: 
Vlider than the maximum specified (29%) in paragraph i-lj of U0ference (bJ, 
while Channels 4 and 5 meet the specifications under th0sc conditions of high 
humidity and temperature. Th0 mid-frequ0nci0s weru all within the ;,3%. of the 
assigned channel fr0quvncies, specified in th~t po.ragr1:1.ph. The vnri~tion of 
e.udio selector network ch~racteristics with cho.nges in humidity will be found 
in Table 10. 
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'; 12. Due to the instability mentioned in paragraphs 1 e..nd 5 several ,~{:~;;_;-,, 
.. circuit and Gomponent modifications were made in receiver serial #22. ·The\)J,{f 
'.·'modifications aru listed · in Table 11. Therefore, wh;;:never surial 23 is men:::? 
. .'tioned in this r0por~, · it refers to the unmodified model c:..nd whenever the ~:ui~: 
. serinl 22 is mentioned, it refers to tho modified model. The modificatidn's' .: b 
_' produced the desired effect;· no instability in the serin.l 22 receiyer was ., \j.. 
, et?,Countered during the tests _conducted. After lining. up the.receiver ·on :_thJY 
·:_,bench, adverse conditions tests weN conduct0d on the r.10dified model . : · ','..;_;i_,~} 

· 13-: Receiver seril!.l 22 was cycled from room temperature down to' -io~c \I 
; e..nd ·brought back up to room temperaturci, with operatione.l tests made .a~ · +2Ci"C ~ 
--. -30°C -20°C and 0°c. · The relay closing sensi_tivity of Che.nnel 3 was :again ·: /\.: 

determined by using a 38.940 Mc/s FM signal deviat0d +5.5 Kc/s at a rate of .. ·.·,:: 
:·, 3,180 cycles pe~ second. The sensitivity with a 19 volt power supply input · -/?~

1 
• 

. varied from 43 microvolts at +20°C to 360 microvolts at ~20~C. It v~ied . from .>} 
,- 7 microvolts at · +20°C to 15 microvolts .?.t 0°C when a 24 volt supply wns used. , . ·~\.,. 

The sensitivity varied frpm 5.0 microvolts at 0°c to 20 microvolts at +20°C ir-:· ' /)? 
_- the 29 vol t case . Limiter current sensitivity varied fror.1 3,300 microvolts . ,}.r: 
at -30°C to 8,300 microvoh,s at 0°C with a 19 volt supply; from 120 microvolt& 
at -30°C t o 270 microvolts at 0°C with a 24 volt supply; md1from lOO'micro- . . 
volts at 0°C to 165 microvolts at -30°C with a 29 volt s_upply. Sensitivity :: 
data for t he temperature test of recoiver s0rial 22 will be found in Table 12. · 

14. The first crystal oscillator (6.7880 Mc/s) drifted only 0.010% over 
the temper riture range of ~3b°C . to +20°C when po~er supply voltages rnngod . 
from 19 to 29_volts. Tho second oscillator using the 5.4560 Mc/s crystal , · 
drifted 0 . 011% over the s['Jlle supply voltage und tumpurature ranges. Tables 
13 and 14 show tho deviation from tho assigned froqu0ncics of tho crystal 
oscillator in receiver seril!.l 22, duo to temperature and supply voltage 
changes. 

15. Using th0 25 D.icroamp~re limit0r curr0nt r0f~r~nce luv0l .e.nd 44 ·volts 
supply voltagt::, tho 6 db R. F. bandwidth variod from 34 hc/s l'.t -20°C to 40 . 
Kc/sat -30°c. Over tho tvmp0rature range of -30°C to +20°C, the 40 db band­
width was again practically constnnt, b0ing 97. 5 Kc/ s _!l. 5 Kc/ s •. The changes 
in overall b,.:.ndwidth of reci,;iver serieJ. 22 with tempcr2.turG ar..: given in 
Table 15. 

16. The bandwidths of the audio selector networks buc~e broader ns 
the tomperaturo and povwr supply volta ges were lowcrud. ,.t temporaturos of 
-J0°C and -20°C, a single e.udio frequ0ncy approximc>.t0ly midway between the 
assigned frequ0ncies of Che.nnels 3 and 4, closoa the r0lays of both of those 
channels when 'the power supply voltage was 19 volts. At -30°C c:..nd 19 volts 
supply, a singlo ~udio frequency between the assign0d 1r0qutncics of Chn.nnels 
land 2 closed those channel relays. Tho audio frequencies used in measuring 
network bandwidths were ·provided by a frequency modulated 30,000 microvolt 
signals with _:5.5 Kc/s deviation. 
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In order to detcmnin0 the effect of supply voltt..ges changes .as well 
as temperature changes, Cht'nnel 3 selector nut work bandvrl.dths . were measured -: '?/ / 

._.ovvr the supply voltage range of 19 to 29 volts !!nd ovor the tc.mrp~raturc ··. (;\ 
, range -30°C to 0°C. Hith a 19 volt supply tho Chc.nnol 3 bandwidth varicd,-fr6ii 
· 32.1% at 0°C to 32.<{/4 at -30°C. Over the tempordure ro.ngo of, ~30°c to +20°Ci ): 

.. Chnnnel 3 bandw~dth ~ariod from 28.9% at_ 0°C to 32.7% at -30°C using a 24. vqlt ,jf] 
supply• ' Operating with 29 volts supply in the tcmpc.:ratur1.. rLi1ge of -30°C to : :_? 

'. 0°C the Channel 3 bandwidth varied frora 27.cjj, at 0°C to 29.4% at -J0°C. The ~ / :'; 
. bandwidth midpoints ·were within the ,!3.<Y/4 of the assigned frequency as speci- · . .-,: 
· fied. · (Sec Table 16 for the variation in the Ch['Jll1el 3 bmdwidth with .change::-. ·'.~~-

in temperature nnd' supply volt;;1ge.) A 24 volt supply wc.s used when mee:sU:ring -i:J-;. 
· the ·bandwidths of the other channels in the temperc.turo rc.nge of -30°C to ; . ,. /:q 

'.,- +20°C. The relay closing be.ndwidth Vcricd from 27~3'/, oi th(; assigned ch['Jll1el c' .l 
_ frequency at +29°C to 30. 5% at -30°C for Channel 1, from 27 .1% at +20°C to- . ' ·._{! 

30.1% at -20°C for Chc..nncl 2, fron 25.1% at +20°C to 32. 7% for Channel· 4i e.nd. t 
. from 24.5% at +20°C to ?,9.0% at -30°C for Chnnnel 5. · The greatest deviation ,. ,:\~ 
of the midfrequoncy from,thc c.ssigned frequency was: -1.4% d -30°C and -20°C ., >', 
for Channel 1, -0.7% nt·-J0°C for Channel 2, +2.64% ~t +20°C for Channel 3, 
+l.5% at -30°C for Chwnel 4, and -2.50% at +20°C for Ch211..~cl 5. Thus all 
midfrequencies woro within the ,!3.0% of the assigned chc.nnel frc:qucncios as 
was specified in paragr~ph £-lj of reference (b)~ At the broadest point the 
bMdwidths of all the cht'nnels, except Ch:innel 5, exceed the 29% mc'l.Ximum 
specified in that paragraph. See Table 17 for dc:tails. 

18. Since normal operation of receiver serial 23 was not decidely 
affected by subjection to high temperaturu {+50°C) D.nd to high relative humid­
fty, it was considered unnocossnry to subject receiver serial 22 to these 
conditions. In accordo.nce with paragraph D-ll(f) of rcf0rcncc (b) the equip­
ment was subjected to a tumper~turc of +70°c nonoperating for 5 hours and then 

. operated at that teapcratur~ for 15 minutes. Throughout this test a 6.5150 
. Mc/s crystal, corresponding to the 31.060 Mc/s R. F. Chcnnel, was used in the 
first oscillator and the supply voltage was kept at 24 volts, The relay 
closing sensitivity of Channel 3 before, during and Qftor subjection of the 
equipment to high temper;:,.turc re~ined const~t at 12 microvolts. A JL060. 

· Mc/s FH signal deviated +5.5 Kc/s at a rate of 3,180 cycles per second was 
used in tho mcasureracnt ";f sensitivities, and audio b:u1dwidth. The limiter 
curr0nt sensitivity, _which in this case was defined as tho number of miGro­
volts necessary to produce 20 r.rl.croamperes lil!liter current, changed from 67 
microvolts to 80 microvolts aft0r 5 hours ~t 70°c nn:bi.,.mt t(H:rperature with the 
receiver nonoporating. The discrimin~tor alignn0nt drifted 0.010% during the 
test. The bandwidth of Ch[mnel 3 was 26.8% at 70°C v1hich is within specifi­
cations: The center frequency of this bttndwidth wc.s l _.2~; off from tho 
assigned frequ0ncy wh~ch is also within spvcifications. D2ta on the results 
of this test will ' be found in Table 18. 
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19. Signal plus noise to noise ratios were measured for the 38.940 Mc'/s< 
R. F. Channel with the aodulating frequencies of 1620 c.p.s. and 6,230 c.p.s~'/{-: 
and .,:5.5 Kc/s deviation. Plate 3 gives the signal to noise ratio versus ..,, . . :_:. ., 

,,. signal input for the l.620 c .p. s. Channel and Plate 4 gi VOS this function for :ff 
'the 6,230 c.p.s. Channel. . Ple.to 5 gives the signc:u to ·noise ratio as a · '-'.' \'. 
function of signal ~put with an R. F'. frequency of 31.060 Mc/s and aud:j_o 
frequency of 1620 c.p.s. 

20. In accordance with paragraph D-11-2 of rcforonce (b) the receiver <rit ._ 
seric.l 22 was subjected to vibration over the frequency limits of 10 c.p.s~. · <Xt!:-. 
end 55 c.p.s. with a total excursion of 0.06 inches. Tho equipment was first ·, 'j:~ift,,., 
subjected to vibration in a direction perpendicular to the receivers I longest ,.'. 'i >-T;~ 
side. The vibrQtion frequency was varied from 10 c.p.s. to 55 c.p.s. end the · 1 

effects of vibr,ation on the receiver and its components were noted. The - . . . .. 
natural period _.of the equipment in its .shock mount was npproximately 40 c.p.s. , '. -.':~ 
c.nd the amplificc.tion of vibration (i.e., ratio of excursion of equipment to · .,.,, 

0xcursion of vibration ta.blc) wv.s about 4. Chatter of tho relnys started at · .· :~ ·i·_· ... ··,

1

·_-_·_-_,:_'. __ ::-_i _•').·.~-·,~--.:_·e:_:'. 

nbout 35 c.p.s. The chatter was slight at this frequency but it increased viith " : 
frequency of vibration, becoming very bad c'..t 50 c .p. s. The dynamotor began .· . "·; 
rocking on its rubb~r mounts n.t about 25 c .p. s., end the rocking continued to .::-- ·,;f . · .. -. ·:_.i 
incrense with frequency up to 55 c.p.s. Th.iring the vibrdion test, the wire _,, .(_:l_ .. -_-_-:_ 
from pin 1 of the ouncer trMsformer T8 broke. This happened at 55 c.p.s. 
after about 10 minutes of vibration time. Plato 1 shows noise output at T8 
as a function of vibration frequency. After the range of vibration freq\lencie·s_ 
from 10 to 55 c.p.s. was · investigated the equipmont was subjected to a vi9ra-
tion frequency of 40· c.p.s. for two hours. At the end of this time the · · .~; ·•. 
selector unit T9 had broken loose and prevented further vibr2.t'ion tosts. Exam­
ination revealed the following mechanical failures: 

(a) Selector unit T-9 fastened to the chassis by two screws broke loose 
thus causing the chassis to fail. Breakage occurred ~cross the narrow strip 
of chassis to which T9 is fnstened. · The break extends from the right angle 
bend in tho chassis p2.st the bnsc of V8 to the right ~nglc bend in the chnssis 
parallel to the relays. 

(b) The nctal cars punched out of the chassis to provide support for 
control r,:;ccptacle JJ were broken. 

(c) The following lends w0re also found broken: 

(1) Ground lead to antenna connector. 

(2) ,Lend to Vl0 at pin 6. 

(3) Ground lead to pin 1 of T8. 

(4) wnd fror.1 T8 to s0lactor unit alr.'lost broken 2.t selactor end. 

-6-
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(5) Lead from V9 pin to selector unit broken '.'.t s0lector encl. 

(6) Pig Tail of C-39 broken at junction with C40. 

( 7) Lead from test plug socket J2 pin 8 to 4 ohu r0sistor broke~ . -_)f . ; ·~ ,. 
at resistor end. ;_ · ,, . 

(8) One of the secondary leads of TJ. 

The control receptacle been.me loose during vibration because of 
that it was not tightened sufficiently at the f~ctory. 

Two tube failures occurred. Both were 6J6 1 s .::i.nd ,..;ON caused by the ·/} 
· · dynamotor striking tho tube . shields. 

~ ·, 
_ ( f) -· Relay K-1 was dara.aged mechanically in thnt tho contacts would not ·, • ,: · ::_ · 
make when the relay we.s ~nergized. The receiver wn.s repdred end readied f~r</:-

. further vibration tests. Transformer T-9 was hBld in pl~co by a bracket~ •-~ /t" 
. ' <, .,,. :· 

21~ The vibration test was conducted as before but this time th0 vibra- . 
tion occurred in a direction perpendicular to tho side cont<ining the test, 
jack J2, i.e., axially to th0 dynamotor. The frequency rc.nge of 10 t,o 55 . 
c.p.s. was investigated. Resonance of tho unit occurr;.;d r.t about 49 c.p.s. 
Plate 2 shows graphic~lly noise output of T8 as a function of vibration fre-, 
quoncy. The increased noise level over that of th0 provious vibration tast 
might be du~ to chang0 of direction of vibration, or it may be due to the fact · 

. ' . that some of the brushes buc~.me loosened during vibration. Aftar _the range , 
of 10 to 55 c.p.s. was investigated e. vibrc.tion frequ0ncy of 55 c.p.s. was 
IIk~intained for approx:i.m;:i.tely 40 minutes aft0r which time complete operational 
failure of equipment prevented further vibration tests. Examination of the 
equipoent revealed th~t the following failures had occurr~d: 

(a) L::>osening of scr"'w and nut holding bnse of VJ c..nd lug to which 
ground leads from T3, 47,000 ohn resistor from Vl, and 1000 nofd condenser 
from v3 arc soldcr~d. 

(b) Screw holdfog grounded lug near T8 punched ,". hole in the end bell 
of dynar.iotor. 

(c) Screws holding ~nd bells of dynamotor punched holes in tube shields 
of VlO and VS. 

(d) Rubber grommets usod as shock mounts for dynamotor had worn through 
Md ~namotor had no rigid support. (This occurred near the end of the 40 
minute period.) 
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( C) The following lo<-':ds were found broken: 

(1) The ground le.ad from pin 1 of T8. · Broken c.t · both ends 
about 20 minutes of vibration. 

•. '• ;,; i 

.'. ;: :;;;_'.,:•{:ft) 

after ·-· '.· -:1 
:.,~:t 1 
,; . ~-

(2) Solid load to crystcl socket from V3 broken c.t crystal socket. 

(3) Lead to common tormihal of relnys broken d K-J. 

(4) T8 open nt pin 1. 

(5) Lend to V8, pin 7 broken at V8. 

(6) Lend of -coil of T-4 broken whore soldor0d to post. 

(7) Secondary lends of T-3 broken at both ends inside cnn. 

(8) R. F . ~hoke LJnds in. dynamotor broken nt both ends. 

(9) Lead to field of dyn.:!.motor broken . 

(10) Ono of tho dynrunotor field windings wr.s found open circuited . 

(11) Two morv 6J6 fo.ilurcs occurred becv.use of tho dynrunotor ,striking 
the tube shields. 

( f) During ;:,.n ex2.nindion of the oquip.r.i.unt sev0r.'.'.l le.'.'.ds were found . 
, unsolder cd. They wer(; c.ppc.rently overlooked in production. 

CONCLUSIONS 

22 . Bn.sod on tho results of these tests tho Hodel J-64/.ruU!-17. receiver 
in its present form doos not comply with the sp~cification requirements, 
r0fer0nce (b), nnd is not considered suitable for g,:m0ral· use in N<'.vo.l air-

. ere.ft . The eloctric.::-.1 purformc.nce, with minor exc0ptions, is considered good. 
The mechnnicnl construction end operation under conditions of vibrntion is 
poor . 

RECOMUEND.t1.TIONS 

23 . i,s a result of the tests herein reported, it is rocofilllendcd thc.t 
the model R-64/itRH-17 0quipr.1cnt in its pr0sont form, bu rejected. It is 
further r ecotr.mc{ldcd that tho equipment be redesigned, with special emphasis 
on incrc['.sing its mechr.nical operntionnl dcpondnbility und.::r adverse conditions, 
.'.'.nd be resubmittud to tho Laboratory for engineering tests . Consideration 
to the following changes nnd modification should ba given: 

-8-
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The audio filter c.ssembly b0 more rigidly connected to the c~as~~i~~ 
The rubber mounts on the ends of the equipment be chnnged 

resonance will occur bolow 15 c.p.s., and be more easily removable. 
para.graph 2. 

so · tliat +;_~ ­
see 

(~) The dynamotor be secured rigidly to the chassis provided that . 
. resonMcc of the unit is bGlow 15 c.p.s. Sec paragrayh 21d. 

(d) The nodifications made on R-64/ARH-17 seric.l No. 22 (listed iri 
11) be ma.do on all succeeding receivers of this typu produc0d. 

(e) The sensitivity of the receiver under conditi~ns of iow power 
voltngc be incre~sed. See Tables 1 ['Jld 12, ~np paragraphs 4 and 13 • . 

( f) The bandwidths of the audio chmmel filtJrs bo .r.l.:'.de nnrrower so .. 
that they would meet specifications under adverse temI>--.:rdure and humidity 
conditions. See Tabios 5, 10, 16 and 17 rnd paragrnphs 7, 11 mid 16. 

(g) The selector unit, T-9, be more rigidly s0curcd. to the receiver 
ch~ssis . See paragraph 20Q~ 

(h) The "ouncerH transformer (T-8) be included within'the selector unit 
(T-9) can. 

(i) The receiver inherent noise be sufficiently reduced so that it does 
not co.use the relays to close or chatter. See paragraph 1. 

(j) All routing of ·wires, dressing of leads, so.ldering of connections, 
securing of screws, etc., be done in a manner which will not cause failure 
of the equipment under conditions· of vibration. See par&graphs 20c, d, 21a, 
d and e . 

(k) Use be made of a smaller control cable plug and receptacle in 
succeeding models. 

(1) Smaller relays which are less susceptible to · chatter under vibration, 
be used. See paragraph 20. 

(m) Increase be made in meter indication deflection in limiter current 
position, possibly by increasing the value of shunt resistor in the receiver. 
See paragraph 3. 
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Changes in · Jensitivity with Variations in r~r.1pcrature and 
Supply Voltage of the R-64/ARW-17 Serial 23, the 

R. F. Sensitivity Control set in its ~ost 
.SensitiYe. Position. 

(Channel 3 only; 5,5 KC Deviation) 

Sensitivity 
of Channel 3 

I 
,j . 

. I • 

Li.miter Current). 
.sensitivity ":-. 

· Temperature in ·micro- - 1 3upply ·Voltage in micro-
in Deg . C volts · · · · ·· _·; 

-==-.;;;._1.1,_.;._,;.__......_ __ _.=:;;.;_~.;:;.;:.~----........ -._;.;:~:;.=.-----------~a.;;..;;;_._ _ _ .. in Volts volts 

+25 19 72 
·:_ ";{~ 

24 18 
29 70 

- 30 19 120 
24 28 200 
29 7.0 

-20 19 240 
24 6. 5 370 
29 18 

0 19 10000 
24 20 520 
29 5.7 

+50 19 300 
24 8 . 0 250 
29 5.0 

1, Limiter Current Sensitivity is signal input n0cessary to produce 
50 microamperes limiter current. 

TABU 1 
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Temperature 

+25 

-30 

-20 

0 

+50 

DECLASSIFIED 

Frequency Drift of First Oscillator Due to 
Temperature and Supply Voltage Changes 

for R-64/ARH-17 Serial 23 
Assigned Crystal Frequency = 6,788.0 J~C 

Supply 
Voltage 
in Volts 

19 
24 
29 

19, 
24 
29 

19 
24 
29 

19 
24 
29 

19 
24 . 
29 

Difforence in Kc 
between observed 
Frequency and Fre­
quency_ at Standard 

Conditions·~-

+0.4 
o.o 

+0.2 

-0.1 
o.o 

+0.2 

+O.l 
0.0 

+0,2 

+0.4 
+0.4 
-0,l 

Total overall drift 

.. . . ·. ~ 

. .. ,.·· · .. 
. ' , "< · ,; 

' { ~ ~ ~ - . 
. . ,,. _. 

-.;·::· 

' . ·.::}~\ 
Difference , .. ·( .i:-\ _~ 

between observed;&$tt 
Standard Conditions ··?, ", 
Frequencies i~ % · . t1~ 
of Assi ned Fre --. 't.-

+0.006 
0.000 

+0.003 

-0.001 
0.000 

+0.003 

+0.001 
0.000 

+0.003 

+0.006 
+0.006 
+0,006 

+0,006 
+0.006 
-0.001 

O.O(Y"{ 

-:~ Frequency at Standard Conditions is obsorved frequency at 25°C 
and 24 volts supply voltage. 

TABI.E 2 
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+25 
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Frequency Drift of Second Oscillator Duo to 
Temperature and Supply Voltage Changes 

for R-64/ARV!-l 7 Serial 23 
Assigned Crystal Frequency~ 5456.0 KC 

Supply 
Voltage 
in Volts 

19 
24 
29 

Difference in Kc. 
between observed 
Frequency and Fre­
quen_cy at Stan­
dard Conditions~' 

+0.1 
o.o 

-0.9 

Difference between _. 
observed and Standard .::.•;. 
Conditions•:i- Frequenci~ i :··,~;~ 

. d .,""' Y,~ 
1.n p of . <,Vi:. 

Assi ned Fre .. ~·~Jfi. 

. +0,002 
. 0.000 
-0.017 ., 

, .. 
-30 19 

24 ◄ 
29· 

-0.1 -0.002 
. "\,•). 

-20 

0 

+50 

19 
24 
29 

19 
24 
29 

19 
24 
29 

Total Overall Drift 

+0.1 
+0.1 

+0.2 
+0.1 
+O.l 

+O.J 
+O.l 
+O~l-

+0.1 
+0.1 
-0.4 

1.2 

+0.002 
+0 .002 

+0.004 
+0.002 
+0.002 

+0.005 
+0.002 
+0.002 

+0.002 
+0.002 
-0.007 

0.022 

~, Frequency at Standard Conditions is the observed frequency· d 
25°c., and with 24 volts supply voltag8. 

TABLE 3 

DECLASSIFIED 

. . ;~ 

·_·--~r 
... . 



I , 

t \ • , 

DECLASSIFIED 

Changes in Overall Bandwidth with Variations of Temperature 
Primary Supply Voltage= 24 Volts. A limiter current 

of 25 roicrorunperes was used as an output 
reference level. 

\ . . 
' / ' 

'; 

.·1 
•, !· · .·,. 

. •. 
. \ . , 

R-64 .ARW-17 Serial 23 Relative Humidity for All Casos was about 25 35%. ·. , 

Temp. R.F. Signal 
' In Deg. Input in 

Cent. Microvolts 

35 
70 

+25°c 70 
35000 
35000 

580 · 
1160 ' 

-30°c 1160 
58000 
58000 

110 
220 

-20°c 220 
11000 
11000 

290 
580 

0°c 580 
29000 
29000 

150 
300 
300 

15000 
15000 

R.F. Signal 
Input In AF 

Db. in Kc 

0 0 
6 -25 
6 + 5 

60 .. -40 
60 +41 

0 0 
6 -23 
6 +14 · 

40 -31 
40 +35 

o_ 0 
6 -22 
6 +15 

40 -31 
40 +39 

0 0 
6 -24 
6 +14 

40 -35 
40 +37 

0 0 
6 -26 
6 +13 

40 -37 
40 +35 

DECLASSIFIED 

Bandwidth 
in Kc • . 

' \ . 
~ ) 

. .... ~ 
, _: ~. ;~; ·~-

30 kc at 6 db '. . : ·:.I 
• r,.1· · 

. 81 Kc at 60 db . .. .. 

.. cf])J 
37 Kc n.t 6 db · · .,.;;.,.: 

·-\~): 
66 Kc at 40 db · , , , 

37 Kc at 6 du 

70 Kc at 40 ct:: · 

38 Kc at 6 do 

72 Kc at 40 db 

39 Kc at 6 db 

72 Kc at 40 db 

TABLE 4 
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Variation of nudio .:3clector Network Characteristics oi R-64/ ARif-17 . 
Serial23 with Changes in Temperature. Audio ;3uppliecl by 

Frequency lfodulated Carrier hn.ving a +5.5 Kc · · 
Deviation ~t the Desired Audio Freq~encies. 

Limiting Action Complete Supply Voltage= 24 V. 

Bandwidth of llid 
Frequencies Fre-

.Assigned for which relay quency 
Audio Frequencies Between closed in% of of 
Fre- which relay closed Bend 

Lower Limit U er Limit width 

1620 1347 1853 31.2 1600 
2270 1910 2616 31.1 2263 
3180 2682 < 3795 35.0 3238 
4450 3724 . 5064 30.1 4394 
6230 5388 7110 27.6 6249 

1620 1365 1852 30.0 1609 
2270 1921 2609 30.3 2265 
3180 2680 3650 30.5 3165 
4450 3747 5041 29.1 4J94 
6230 . 5180 7040 29.8 6110 

·1620 1371 1859 30.1 1615 
2270 1932 2615 30.1 2274 
3180 2711 3643 29.3 3177 
4450 '3780 5013 27.7 4397 
6230 5220 7012 28.8 6116 

1620 1378 . 1880 31.0 1629 

2270 1930 2607 29.8 2271 
3180 2730 3648 28.8 3189 
4450 3773 5003 27.6 4388 
6230 5196 7020 29.3 6108 

1620 1403 1862 28.3 1633 
2270 1951 2597 28.1 2269 
31~0 2745 3620 27.5 3183 
4450 3805 4995 26.7 4400 
6230 5250 6914 26.7 6082 

I 

DECLASSIFIED 

~viati6rt · -~f 
Mid-:-Frequenc 
from assigned 
Audio Freq. in . 
% of Assigned · ' 
Audio Fre 

-- ,,,-, 
; 

.. 
",· ., 

-1.2 
-0.3 
+1,8 
-1.3 
+0.3 

-0.7 
-0.2 
-0.6 
-1.3 
-1.9 

-0.3 
+0.2 
-0.l 
-1.2 
-1.8 

+0.5 
o.o 

+0.3 
-1.4 
-2.0 

+0.8 
o.o 

+0.9 
-1.l 
-2.4 
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Changes in Sensitivity due to Subjecting R-64/,-1.J.1.1.l-17 Jerial 23 
to High Humidity. R.F. Sensitivity Control Qt its Most 

Sensitive Position. !5.5 Kc/s Deviated Signal 
Modulated with a 3,180 Cycle Tone used in 

Measuring Relay Closing Sensitivities. 

:. , , 

-~-> _: ··> --~ .. .. , .. _ / .. 
. . -'.. · .·~.:>:, '._ 

I' . ,''%, 
3cnsi­
tivity 

Limiter Current :;:,< 
Sensitivity -:r · ' 1

.::-~: 

Temperature 
Time in De • C. 

to 50 
:ity 

er 24. 50 
• under 
"dity 

48 50 

22 

Humidity . Supply Voltage 
in Percent in Volts 

22 19 
24 
29 

95 19 
24 
29 

95 19 

38 

24 
29 

19 
24 
29 

in Hicro­
volts. 

230. 
27. 
11. 

210. 
23~ 
12. 

340 
13 
14 

· in .. , •/::/ 
llicrovolts ' __;,',}~· 

250 

570 

580 

450 

-
~c Limiter Current Sensitivity is signal input necess~ry to produce 50 

microarnpercs limiter current. 

T;J3IB 6 
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Frequency Drift of the First Oscillator Du.0 to Humidity and 
Supply Voltage Ch<'.nges in :the R-64/i..RU-17 Jori.al 23. 

i1.ssigned Crystal Frequency = 6,788.0 Kc/s. 

Difference in Kc • . Difference 
between obs(;;rved 

Temper- Humidity Supply Frequency and 
observed and sta.ri;.." 
dard Conditions ,.:L, _, 
Frequencies in % r;t;i 
of ~1.ssi ned Freo ;:Ji;~' , , 

ature in in Voltage 
De • c. Percent in Volts 

50 22 19 
·24 
29 

·r 24 50 95 19 
• under ' 24 
"dity 29 

,ftcr 48 50 95 19 
$rs. under 24 
.·umidity 29 

38 19 
Run was 24 

,pleted 29 

Total Ovcrn.11 Drift 

Frequency under 
Standard Conditions-:;-

+0.1 
-o.o _ 
-0.5 

+0.5 
o.o 

-0.5 

+0.4 
0.0 

-0.3 

+0.6 
+0.4 

- -0.3 

1.1 

+0~001 
0.000 

-0.007 

+0.007 
· 0.000 · 
-0.007 

+0.006 
0.000 

-0.004 · 

+0.009 
+0.006 
-0.004 

0.016 

1;- Standnrd Conditions for this humidity run 2.re: +50 dl-g. C., 
22% Humidity, .3.nd 24 Volts Supply Volt.:i.gc. 
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. . · 

Time 

} Prior to 
.. . Humidity 

Run 

24 

l .i",ftcr 48 
f hrs . under 
i Humidity 

;B' 
if ii ,,fter Hu-
1:: Midity Run 
'i'· 
·i w;:,.s com-

Frequency Drift of tho Second Oscillator Du.0 to Hunidity 
and Supply Voltage ChtJnges in the R-64/.ul.f-l'? 

Serial 23. ;,ssigned Crystal Fr~quency = 5,456.0 Kc 

Tempera­
ture in 
Deg. c. 

50 

50 

50 

22 

Humidity 
in 

Percent 

22 

95 

95 

38 

Total Overall Drift 

Supply 
Voltage · 
in Volts 

19 
24 
29 

19 
24 
29 

19 
24 
29 

19 
24 
29 

Difference in Kc 
between observed 
Frequency and 
Frequency under 
Standard Conditions-le 

+0.2 
o.o 

-0.5 

+0.3 
+0.1 
-0.4 

+0.3 
+O.l 
-0 . 3 

+0.6 
+0.4 
-0.2 

+0.004 
0.000 , 

, -0.009 ·. 

+0.005, 
+0.002 
-0.007 

+0-.005 
+0.002 
-0.005 

+0.011 
+0.007 . 
,:;,0.004 

0.020 , 

-le Fr equency at Stn.nd~rd Conditions is th0 obsor v0d Fre½uency at 50°C , 
22% Humidity [>11d 24 Volts Supply Volt~ge . 

T,.BLE 8 
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Variation in Overall Bandwidth of R-64/ABJ/-17 Jerial 23 With 
Changes in Humidity. Primary Supply Voltage was 

24 Volts. A Limiter Current of 25 microar.meres ' ~ 
was used as an output reference level. 

R.F. Signal R.F. Signal . 
Temperature Humidity Input in Input in 6. F Bandwidth 
in De . c. in Percent . Microvolts Db. in Kc in ·Kc. 

.. 
.--•:: 

50 22 100 0 0 · , 

200 +6 -26 35 Kc at 6db _ ,;_ 
200 +6 +9 _;.._.;· · 1 .,: 

• ~.... . • -<:' 

10,000 +40 -39 76 Kc at ·-40db,>:-:'." . .. . -·~ ~ . }. 

10,000 +40 +37 ' · . 
r ~ · • . ' ;.• 

. ;·~ . 

50 95 280 0 0 ; . { -. 
.. .' . ~ 

560 +6 -24 41 Kc at 6db '· .. 

560 +6 +17 .. 

28,000 +40 -34 74 Kc at 40db 
28,000 +40 +40 

50 95 280 0 0 

• under 560 +6 -24 38 Kc at 6db 
. dity 560 +6 +14 

28,000 +40 -35 • 75 Kc at 40d1~ 
28.000 +40 +40 

r Hu:.. 22 38 240 0 0 
· ty Run 480 +6 +23 38 Kc at 6db 
com- 480 +6 -15 

ted 24,000 +40 -35 75 Kc at 40dc 
21+,000 +40 +40 
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Variation of Audio Selector Network Characteristics of 
R-64/ARW-17 Seriul 23 with Changes in Humidity. 

Audio supplied by Frequency Modulated Carrier 
having a ~5.5 Kc. Deviation at the Desired 

Audio Frequencies. 
Limiting Action complete Supply Voltage~ 24 Volts. . ~ · 1. ':-~:." :~:-i·, i_:·1; 

_', -::·:~.i:y_ \_::., 

Assigned 
Audio 

Frequency_ 
in 

Cycles 

,-·efer­
~hce Run 
+50°C 20% 
_·11ffiidity 
\ ,. 

. s. at 
:i-50°C and 
·95% Hu­
midity 
r 

·, 

,: rd Run 
.After 48 
hrs. at 
+50°c & 
95% Hu­
m.dity 

1620 
2270 
3180 · 
4450 
6230 

1620 
2270 
3+80 
4450 
6230 

1620 
2270 
3180 
4450 
6230 

4th Run 1620 
(Reference)2270 
·.-lfter Hu- 3180 
:nudity Test4450 
'+22 cc & 6230 
r38% H.· 
~ 

f: 
~­
t 
i 
~-
1· 
( 
r 
t,. 

t 
ls 

·,\ .. . 

. 
--;, _ 

' . 

Frequ~ncies in cycles 
between which 
rele.y closed 

Lower Li.nut Upper Limit 

1392 -1862 
1944 ; 2609 
2724 3643 
3789 5007 
5220 6920 

1420 1862 
1954 2607 
2734 3642 
3793 5019 
5232 6974 

1379 1870 
1936 2628 
2711 3668 
3790 5028 
5200 6986 

1371 1867 
1934 2594 
2714 3635 
3759 5025 
5114 6998 

Bandwidth of :Mid L>eviation of ,,:/ 
Frequencies Fre- Mid~Frequency~ 
for which relay c~uency from assigned;: 
closed, in% of of Band- Audio ' Freq. 'in 
Assigned Audio ~:idth in % of Assigned.:; 
Frecmency Cycles Freguenc~ >i'; 

29.0 1627 · +0.4 
29.3 2277 +0,3 
28.9 3184 +O.l 
27.3 4398 ~1.2 
27.3 6070 -2.6 

28.4 1632 +0.7 
28.9 · 2270 o.o 
28.5 3188 +0.6 
28.6 4409 -1.0 
28.0 6103 -2.0 

30.3 1624 +0.2 
30.5 2282 +0.5 
30.1 3189 +0.3 
27.8 44'09 -0.9 
28.7 6093 -2.2 

30.6 1619 -0.1 
29.1 2264 -0.3 
29.0 3175 -0.2 
28.5 4392 -1~4 
30.2 6056 -2.8 
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Modifications lhd<::: on Receiver R-64/ Af1H-l 7 30rial No. 22 .. \_ ~--

Parts Affected 

,C12, C13, C69 
c>.nd C71 

Plate lead of V4 
. (6AK5) 

Audio potentiometer 
R

33 
and Resistor R 

· . 34 

Six volts points on 
heater system 

Plate lead of audio 
ampli fier, V8B 

(1/ 2 of 6J6) 

- ---- - -· - --- -

Modifications 

1000 ·micro-microfarad 
111futers 11 were replaced 
by 500 micromicrofarad 

Silver micas 

1000 micro-microfarad 
111.ft1ters 11 were replaced· 
by 500 micro-microfarad 

Silver micas 

Moved to center tap of 
, T-5 coil 

Replaced by Fixed divider 
containing 390,000 ohm 
e.nd 680,000 ohm resistors 

Tied together 

Returned to 800-ohm tap 
point oµ the B+ dropping 

resistor, R41 

DECLASSIFIED 

Reasons 
\ ... \-J~;; 

To reduce rogeneratior<· 
lll?der High Humi_dity_ ·' !/;, 

~'.r:t 
. : ·. :~-'~-/·~::-;,., _ 

To redu~e regel;e:ation, ··, ,:~tl~•~)J:-: 
under High Humidity ' . -, .· '';"~!.J 

: ~- . ··:. ':r.~~i \~-

To reduce ga;n and .... i'1l ·,;;\ .' ·, .' :<;~h~I' 
To ::::::i::tentio- : ~?~; 
meter which failed 
under High Humidity 

For better regulation 

Decrease audio dis­
tortion by returning 
to higher plate 

voltage 
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Variation of 3ensitivity with Changes in Supply Voltage 
Qnd Ambient Temperature for R-64/Affil-17 Serial 22 

(Lbdificd) Assigned R.F. Channel= 38.940 Mc. 

; Ter..1p. 
In Deg. 
Cent. 

Supply 
Volte>. e 

Relay Closing 
Sensitivity',{-
Microvolts 

in 
Limiter 

Current Sensi ti vi ty>-H~ ;i[ 
in Microvolts · · : ·_ ,:!~; : .. 

...... --~ . 
. '·:'~:?, 

19 43 
+20° 24 7 130 

29 

19 
-30 24 

29 
.. 

19 
-20 24 

29 

19 

20 

120.0 
5.5 

10. 5 

360.0 
10.5 
10.5 

240.0 

J,.300. '. 
120~-
165 • 

6,200 
215 
160 

8,300 
o ~o 24 15.0 

29 5.0 100 

~H~ Limiter Current Sensitivity is defined as the microvolts of unmodul2.ted 
R. F . carrier nocoss<'..ry to produce a limiter current of 2. given vtlue·, 
sel ected. as 50 )1 Vl!lps. in this cn.se. 

~~ Rel ay closing sensitivity is defined ~s the microvoits of R.F. cnrri0r 
deviated +5 Kc .'.lt one of the audio channel frequencies necessary to 
close the-corresponding relay ch<'..nnel .3 (3180 c .p.s.) w2.s used hero. 
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Frequency Drift of First Oscillator Due to Tempor~ture c.nd 
Supply Volt::-.ge Changes for R-64/.ARH-17 .::ierial 22 

(Modified). Assigned R.F. Channel = 38. 940 lie 
(Osc. Xtr.l Fr0quency = 6788 Kc.) 

D f of · Xtn.l 

.. ·,. ~- .· 

Temp. 
In Deg . 

. Cent. 

Prim['.ry 
Supply 

Volta e · 

Freq. in Kc from 
Xtal Freq. nt 
-lfStd. Conditions 

D.f in­
% 

+20 

-30 

-20 

0 

19 
24 
29 

19 
24. 
29 

19 
24 
29 

19 
24 
29 -

+.3 
0 

-.4 

-.1 
-.2 
+.l 

+.l 
+.l 
+.2 

+.3 
+.2 
+.1 

+0~004 
0~000 

-0.006 

-0.001 
-0.003 
+0.001 

+0.001 
+0.001 
+0.003 

+0.004 
+0.003 
+0.001 

Tot~l Over~ll Drift 0.010 

-le Std Conditions: 20°C, 3~; hum., 24 Volt Supply. 

Tj,Blli 13 
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Frequency Drift of Second Oscillator of R-64/ ... 1J-17 Serial 22 · : · : :\ 
. ~ . 

(Modified) due Temperature and Supply Voltngc Che.nges. . 
Xtal Frequency= 5456 Kc. 

4 f of Xtal 
PrimD.ry Freq. In Kc from 

. Supply Xtal Frt.3q. at 
Volta e 1<Std. Conditions 

19 0 
24 0 
29 -.5 

19 -.2 
24 +.l 
29 0 

19 +.l 
24 +.l 
29 -.1 

19 0 
24 . 0 
29 0 

6 f 
in% 

o~ooo · 
0.000 

-0~009 

-0.004 
+0~002 
0.000 

+.002 
+.002 
-.002 

0.000 
0.000 
0.000 

Total Overall Drift O.Oll 

-:,. Std Conditions: 20°c, 30% Humidity, 24 Volt Supply. 

T.J3lli 14 
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Changes in Overall Bnndwidth V'li th Vnriations of Tompern.turo. 

Temp. 
In Deg. 
Cent. 

20°c 

-J0°C 

-20°c 

0°C 

Prim~ry Supply V-oltn.gc = 24 Volts. Limiter Current 
Kept Constn.nt at 25 microc'.IIlps. as n ref jrci1ce level. 

R-64/i,RU-l 7 Serial 22 (Modified). 

R.F. Signal R.F. Signal 
input in input in AF 

· u Volts Db. in Kc 

80 0 0 
160 6 -18) 
160 6 +20 

8000 40 -45} 
8000 40 +52 

60 0 {) 

120 6 -19 )-
120 6 +21 ✓ 

6000 40 ,-41 \_ 
6000 40 +55 J 

105 0 0 
210 6 -l5) 
210 6 +19 

10500 40 -41} 
10500 40 +57 

140 0 0 
280 6 -19 } 
280 6 +17 

14000 40 -44 } 14000 40 +55 

DECLASSIFIED 

Bandwidth 
In Kc 

38 at 6 db 

97 at 40 db 

40 2.t 6 db 

96 at 40 db 

34 at 6 db 

98 at 40 db 

J6 Kc at 6 db 

99 Kc at 40 db 

. T.rillI.E 15 
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Vari~tion of Audio Bmdwidth of Che.nnel 3 with Tcmpcr~ture 
and Power Supply Voltage. R-64/.fuTfil-17 Serial 22 

(Modified) 

Percent 
Deviation 

Power Supply RelD.y Closing Fre- Percent of- Midpoint 
Voltclge qucncies in Cycles Audio From Assigned 
in Volts Lcwer Hi h Bandwidth Fre uenc 

24 2792 3735 29.6 +2.6 
19 2688 3734 . 32.9 ·+1.0 
24 2729 3688 32~7 +0.9 
29 2740 3677 29.4 +0.9 
19 2695 3724 32.3 +0.9 
24 · . 2726. 3692 30~4 +0.9 
29 2743 3671 29.2 +0.8 
19 2699 3719 32.1 +0.9 
24 2747 3668 28.9 +0.8 
29 2764 3653 27.9 +0.9 
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Variation of ;ludio Selector Network Charn.cteristics of 
R-64/J~H-17 Jerial · 22 (Modified) with Changes in 

Temperature ;~udio Supplied by Frequency 
Modulating ari R.F. cn.rrier ~5. 5 Kc with 

the desired 1,udio Frequencies, · 
Limiting l1ction Complete, Supply Voltage= 21.i..v. 

J\.U<L .O Roln.y Closing 
F:~3qi.;.ont;y BMdwidth Henn 

assigneci 1:letweenwllich ·in% of Frequency 
i,udio Reln.y Closed h.ssigned of 

Lower 

Devi.'.'.tion of . Mean. ' \;A 
Frequency From .. ! . ·: -·;·i: 

_. ~. i•t J,. i ; 

i,ssigned Frequency: ,;<? 
in % of lissigned ··_ '}';· 

' I ·.'. \•. 

Fre uency U 'f2'2-r Frequency Bandwidth Frequency i : >t _________ .____.. _______ li~::t 

1620 1395 18_3,3 .27.3 1617 -0.2 
;_ ./~1-

2270 1960 2,.575 
3180 2792 ·3735 
4450 3840 4958 
6230 5312 6'836 

1620 1351 1845 
2270 J.915 2596 
3180 2729 36t8 
4450 3790 52// ,. 
6230 52~8 ?U·V 

1620 l .352 ld.~::i 
2270 1915 2593 
3180 2726 3692 
4450 3786 5029 
.6230 5232 7008 

1620 1360 1844 
2270 1926 2590 
3180 2747 . 3668 
4450 3811 5003 
6230 5252 6970 

* 

27.1 2268 
29 ~6 3264 
25.l 4399 
24.5 6074 

30.5 1598 
30.0 2255 
_30.2 3209 
:,2~7 4517 
?.9.0 - 6131 

30.4 1598 
30.1 2257 
30.4 3209 
28.0 4408 
28 . 5 6120 

29 . 9 1602 
29.2 2258 
29 .0 3207 
26.8 4407 
27.6 6111 

DECLASSIFIED 

-0.1 
+2.64 
-1.15 
-2.50 

-1.4 
-0.7 . 
+0.9 
+1.5 
-1.59 

-1.4 
-0.6 
+0 .9 
'-0.94 
-1.77 

-1.1 
-0.5 
+0~8 
-1.0 
-1. 95 
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