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AUTHORiiA1ION FOR TEb~ 

1. 'Ibe tests r.erein reported. 1·1er c &uthor hed by reference (a) . 
Other ~dditional references per t inent to tlIB tests ure listed as 
references (b) to (g). 

Refci•ence: (a) BuEng. lt:::-. S67/46/ L5(12-22-¥!8) c,f .26 Dec<?r.1ber 1933 . 
( b) Memo on conference rel<'.. ti ve to Bur..'ni. Proh. R5-7 

OBJECT 9[_.JEST 

dated 30 March 1934-
(c) NRL Report No. R-1O27. 
(d) NRL Report Ko. R-1O28 . 
(e) NRL Report No . P.-1030. 
(f) NRL Repo:-t No. P.-1O63. 
(g) NRL Repor t No. R.-1O42 . 

2. This problOir. covers exhaustive test~; &.nd examination of t ee 
model P.i-J1-RAB r ecei ving ec;uip:nents , and thi s r e port cover::. the addi t ional 
work determined 1.1pon u t a confer ence in the Buret..u of Engineering on 
29 Murch 1934, ES described in r eference (b) • 

.4BSTR_.ijC'I OF TEST 

J. The foll owing tests v,ere mc;;de t o suppl ement the te0ts 
r,revic1,;.sly reported in refe1·ences (c), (d), (e) e.nd (f): 

( a) Deter ll!ine t~e t i me constant uncle:- key-click ccn<li tions 
(duplex operation) in first cscillBto:::· detector ccm~inr1-
tion of t he !Jodel RAB equipment. 

(b) lnvei,;Ugc. te the de tector &nd oscillator pl&te current, 
o sC'.illator f requency instaoili ty, and detec t or bi'""s, 
r esul t i ng from vnrious overlo~d conditions. 

(c) In·-1estigate frequency drift, Model RAB, at 8000 kcs., 
a lso higl: and lo\Y L/C r l:. t ics. 

( d) Complete scnsiti vi ty a nd selectivity mei:;.surements in 
bands B-1, B-2, C-1, C- 2 , D-1, and D-2 cf tl!e Model !t.AB . 

(e) t.lake a complete investigation of receiver response t o 
frec;.uencies other than the fundament£tl, with relE..tively 
high input , Model z Rh.ii. end RAB. 

(f) Obtfdn second detector sensitivlty for the Model P.AB. 

(g) In·1es+Ji 6a t e to detc:·mine tbe effect of us i ng a 300-ohn 
resistor in plc.ce of a r ee.cti ve dummy antenna com:>in.;.ti on 
on pre-selector charc.cteri~;tic.:s in both Model s .R.AA-?J:.B. 
Determine tbe best average dUI!ll11;r antenna c1.>.p~ci tance for 
tise d th the compensuti ng condensers supplied i n the se 
r eceivers . 
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(h) Make pre- selector oe~suren;ents for f.1ociel P.AA e c;uipment i n 
loose coupling positions. 

(i) Make compari::tive sel ectivity curves by three methods. First 
use c. oodulG.ted input a nd the to tal i.i.udio output. Second, 
use c: \',<!Ve analyzer for the me:;.surement of si gnal output. 
Third, use incr ements in second de tector plate current aS an 
i ndicator of standant output . 

(j) Deter mine individual st&ge g&.ins, i'llodel RAB. 

Band B-1 - 2460, 3128, 3956 kilocycles. 
B-2 - 3956, 5010, 6320 ki l ocycles. 
C-1 - 6320, 8000, 10130 kilocycles. 
C-2 - 10130, 12830, 16190 kilocycles. 

(k) Deter r.dne microvolt::; on any i;rid r:i th 1 rr.icrovol t cntenna 
input, 11odel EAB. 

Band A-1 - 1000, 12/J~, 1544 kilocycles. 
A-2 - 1560, 1950, 2460 kilocycles. 
B-1 - 2460, 3128, 3956 kilocycles. 
B-2 - 3956, 5010, 6320 kilocycles. 
C-1 - 6320, 8000, 10130 kilocycles. 
C-2 - 10130, 12830, 16190 kilccycl es. 

(1) Mea.sure selectivity, iwodel P..A11 , ut 100 kilocycles end sens i tivity, 
all b~nds, after co~ple te r eclignment. 
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Con_c). us ions 

{d From the exha.untive tests ~md eH:minE.tion of the Model p.1,.1,. 
end ?.AB eq!.lipmE:nts, cer·tain perfo:ct,~nce ch~n,clerlstics have been 
observed v1hich nre pointed out for the Burei:..u• s inforr.1.;; tion. 

(b) In the Model rl.AB, with input~ exceedi ng 0 . 5 volt on the 
grids of either the first or secc,nd o.etector, instability of tLe first 
c=.od second oscillators is noted, which effect increc:.ses i n proportion 
to the Yolt~ge applied. In the firo t oscillator a frequency chr,nr:e i s 
noted . Prior tc the chunee from type 38064 to type 56 tubes , spurious 
osc.i.llE..ticns occurred cuusing the detector tube to become more or l e~;s 
r egencre.t.ive, producing in effect a super-r egener ative first detector . 
Since t he change to type 56 tubes, spuri ous oscillations do not occur 
Vii th selectea tubes of this type. 

(c) In the ca::;e of the second oscilhitox·, in uddi tion t o a 
cons idere bl e frequency change, oscillations are stol)ped over u r&nge 
&bove and below the no:-l!lal se tting of the tuning vernier, the br eadth 
of this range v&rying wi th t he voltuge input to the second detector 
grid . In both c&ses , the instubi li t y appears t o r esul t f r om en 
incree.se in dampin~ of the oscillator tuned circuit wi t h i ncrea.oed 
signal levels . J..n increase in signal level 6.pparently decrec.sef; the 
plute- cathode resistance of t he detector, and since this i s coupled 
to the oscillc tor , c.;. progres sive increc.se in druuping r esults . 

(d) In the Model RAJ,, me&surecents of pre-sel ector circuit 
sel ec~i vity indic&t e no apprecis ble effect on selectivity when chf•ne ing 
f r om "close" to 11l oose" coupling po5i tions. It was noted t hut 11loor;e 11 

coupling produces &.n attenuati on of the signal of the order of five to 
one, and cl so an increase in the input impedance of the r eceiver . 
Hor.ever, the instruction book only recommends the use of 11lc,c-se 11 coupling 
i n the case of ?ar alle l oper&tion of receivers. No appr eciable change 
is noted on pre- 3elector charac teristics in ch:mging from c. 300-ohra 
res.i stor to u r ec.ct i ve dum111y an tennr. in the input circuit. 

(e) The mea surement of sel ectivity of the Model RAJ, b-y three 
methods give s pr&.ctically identictl results, inciiccti ng t hut t he use 
of l.ny one of the methods will ei ve & true r epr esen te.tion of the 
sel e c t ivlty of the receiver. 

(f) The frec.uency drift of the Model RAB i s , a ccording to 
f r equency, fro□ . 02 to . 003 per cen t during t he first forty minutes 
of operation f r orn &. cold star t , a f ter which the frequency levelr: off 
v;ith coopurativel y little change . Thin appears to be due to t he 
stabilization of voltages from the power pack c:.fter opero.tion f o:: this 
length of t irr:e. 

(g ) A compl ete realic;nmer.t cf all circuits o: the Model P.i.J.. 
s hows conddera :::le i mprovement i n sensitivity and selecti vity, indica ting 
the desir ability of r eali gnment f rom time to time during servi ce use. 
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(h) The input impedance of the Model RAB varies from 200 to 1200 
ohms, with an average of 600 ohms for the entire frec,.uency range of tt.e 
receiver. 

(i) The inpu t impedance of the Model P.AA varies from 150 ohms 
to 210,000 ohms ·;-;i t h "close11 cou9lln~, and from 2000 to 360,000 ohms for 
"loose" coupling. 

(j) Receiver response~; appear at harmonics of 60 cycles, as 
shoVJn on the tests where the receiver is tuned to 10 ki locycles. These 
responses r:.re not s erious with a.. we.Ve form no ,wrse than tho..t a. t this 
La boratory. 
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Recommendations 

(a) That the condition repo!·ted wherein the strong signal on the 
first detector react s on the oscilh.tor cir-cui t to pull the h.t ter into 
phc.se or stop oscillE- tions, be avoided in future equipments. Thir, c&n 
probably be accompli::;hed by the use of a. proper edaptc, tion of the 
electron coupljng principle. 

(b) That in order to a.ssu.re 1r.a.xlmurn efficiency from the rfodels 
RJ,h and RAB receivers, the annual report on rudio ~ateritl be ~ude t o 
i nclude a report on the sensitivity of these receivers after rec.lignment 
i n accordance with the instructions furnished with each equiprr:ent. 

- 2-c -



4- Model RJ.<_Ji.-1 recei vicg equipc;ent , Se:·i tl No. 8, consisted 
of the following units: 

1 - CRV 460J4 radio f r e~uency t uner. 
1 - CF.V 50022 inter1:1ediate and audio frequency amplifi er. 
1 - CRV 20016 power unit. 

Model RAB receiving equi pment, Serial No. 74, consisted of the following 
uni ts: 

1 - CRV 4552 r ~di o fre~uency t uner. 
l - CRV 4553 intermediate and a.udio frequency amplifier. 
1 - CF.V 4554 power unit. 

Model RAB-1 r eceiving equip.a:ent, Serial No. 30, consi s ted of the follovling 
uni ts: 

1 - CRV 46035 radio ~requency tuner. 
1 - CRV 50023 i nteruedi~te and audio frec.uency amplifier. 
1 - GRV 20016 power uni t . 

The~e equipments were t1c.illufflctur ed by t he RCA Vi ctor Company , Grunden, 
Ne,, Jer$ey . 

METHOD OF TE.:~T 

5. Time cons tan t s were de terr:ti ned by t he use of a c&t hode ray 
oscillograph. Impacts from a linear sweep circuit were applied to the 
input of t he recei ver at a frequency vibich v,as synchronized wi t h the s,1eep 
frequency used for t he output images. The t ime of r ecovery fro~ the impacts 
t o nor mal receiver out put could then be calcula t ed from the length of the 
image over which the impact voltage per sisted, 1:.s compared to t he full 
l eneth image of one cycle of the sweep freo~uency. A Radio Research CR tube, 
culihr&ted in volts per centimeter, wa s used t o measure the impact voltage. 

6. The s t ability of the f irst detector-oscillutor combination 
was tested as follons. In or~er tha t t he r espective plate currents of 
these t ubes mi ght be observed sepc..r&tely, it was found desirable to r emove 
the tv:o r adio f r equency aoplifi er- tubes , as t heir screen grids are supplied 
from the re6ulat ed 90 volt pl e te supply of the oscillat or, and t heir pl~t es 
from t he 200 vol t leud supplying the de tecto.r plate. This eliminated circuit 
changes likel y to upset per f ormance and permitted the i nsertion of meters 
nt the cabl e ter minals without muterielly affecting the operating voltuges 
of the remaining t ubes. The output of a Model LC-1 iotendard signal generator 
was amplHied O'J a specially built amplifier, and applied t o the first detec­
tor grid, using a vacuum tube voltmeter (0.5 t o 15 volts) for direct 
meosurew.ent. This input was appl i ed t hrough cupacitance, with t he grid 
l eQk, as provided in t he design. (This tube has a normal cut t ode self-bi~s 
potential of 4.1 volts.) The frequency chosen was 16,190 kilocycles 
(recei ver tuning)+ 0.8/4%, a point at which abnormal effe ct s haci been 
noted i n rou t ine measurement s . A wire was introduced into the first 
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oscilltitor tube compnrtment just enough to couple the oscilla tor to a 
second Model RAB r ecei ver, tuned for ~- beat note on the oscillator' s 
fre~uency of about 19, 580 kilocycles in order lo observe frequency chanees 
in the oscillator . 

?. Input wa s progressively increased and decreased, noting the 
cb.;nge in osciD.~tor freljuoncy, detect.or and oscillator plc:.te currents. 

8. Frec,uency drift ,Jc. S ir.ea :.;ureci by r e son[;;. ting the receiver vi th 
a har 1:"onic of the 100 kilocycl e cr y$t l.l output of the iaiodel LD-2X 
teter odyne calibr ator, and noting the out rmt frequen cy drift ·oith e. 
Gener al Radi o I n: crpol~ti on 03c~lla tor , T-ype 617A, Ser ial No. 37. 

9. Sens i t i vity ~nd selectivity meusurements and determination 
of stage gains were compl e ted in nccordsnce wi t h the procedure followed 
i n r eference (e) . 

lC. I nvestig&tion of receiver response to frequencies other than 
the fund&mental, wi th a r eh. tively high r eceiver input was mude by op_ply­
in5 the output of t.. stundurd siboc.l 6enerntor, through a l abora tory con­
struc ted wnplifier t o the input t err.uni.ls, and vt,rying the input frequency, 
the input voltage being L1e11sured \'1ith ~ va c uum tu'::>e voltmet er. 

11. Second de tector sensitivity of the Model RAB r.as obtt..ined by 
appl ying a Cl'i inpt:. t fron; a s t and&rd s i t:nal gener ator, to the grid of the 
second detector tube, .. t the four clifferent intcrmedi&te frequencies, and 
mensuri ne Lhe output vol tage acr oss the primary of the audio trnnsformer, 
v:hich is coupled to the plate circuit of the second de t ector tube. 

12. I nput impednnce::; of both Models R.AJl-1 anci R.4B-l were mec.sured 
by oppl y i ng a constt.nt s i gnal t o the receiver in!mt , no:.ini:; the ou t put 
volt&t;e , then inserting r e sista nce i n series Tri th the input sufficient to 
r educe the output vol tuge by one- half. The ini;erted r esistance 1,1ould t hen 
be the equivalen t of the i nput irr.pedance at t he particular frequency of 
measurement. 

1.3. Selectivi ty of t he pre-selector circuit of the Model RAA-1 
was mes.sured by applying a C\'i input from c. LJtunuard signal genera tor to 
t he r ecei ver input terminal s . In t he pl~t e circuit of the first detector, 
the pri mary of the f i rst internedifJ te frequency transformer was disconnected 
an<i r epfaced by a Samson choke. The high pote:ntial side of this choke wns 
coupl ed throu;h & one-hal i' mfd. condenser, and ~000 ohms r esi st1:.nce to the 
antenna i nput termlr!&l cf a Model RAJ, Type CBY 46046 receiver . This 
receiver ~-:as used simpl y to amplify tbe output carri e,r f requency cor.iponen t 
in the firt;t detect or plate circuit, and vms re-resonated each time the 
input s~gne.l was moved a,;ay fr :>m the frequency of r esonance of the Model 
RAJ,.. The gain of the amplifying receiver v;as helC: to the same level, and 
a standard output used as in other selectivi ty meKsureir,ents . 

14 . Deter mination of microvolts on Lny grid with one i:ricrovolt 
antenn.,. i nput v,as made 'by calcuh.tion f rom the curves s howing indi vidual 
:ot.:.ge ga i ns. 
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DATA RECORDED DURING TEST 

15. Complete data were r ecorded for each test conducted a.nd are 
contuined in tables l to 5, inclusive, bnd plates 1 to 50, inclusive , 
appended hereto. 

PROBABLE ERRORS IN RESULTS 

16. In estimating the overcll accurecy of the r esults obt ained, 
consider ~ti on is given to the manuf&cturer' s rcting of the probl..ble errors 
in the i nstrwncnts used, nnd ~here test c i rcuits are invol ved, to t he 
probabl e extent of inaccuracies , which :nicht develop in t he methods used . 

RESULTS OF TEST 

Time constants 
Frequency drift 
Ser.si ti vi ty 
Selectivity 
I mage r esponse 
Second detector sensitivity 
Input impedance 
Pre-selector meo.surements 
Individual st&ge gai ns 

± 10% 
.3 par t s in 106 

± 20% 
+ 20% 
+ 10% 
+ 10% 
+ 10% 
+ 25% 
± 20% 

17. Figure 1 on Plate 1 shows the r adio frequency si gnnl output 
at the terminals of the l&st intermedicte frcquer.cy t rcnsformer, together 
~~th the impact signnl, the totel image representi ng 1/5750 seconds, or one 
cycle of t he sweep frequency. The impucts are :.;hewn to persi::;t approJ:i mt1tely 
1/24, 000 second. 

18. Fi gure 2 shows t he sa me with an increased signal output and a 
6000 cycle s~·-.:eep. 

19. Figure 3 shows the i mpact voltage only , without signol, with 
a 6000 cycle sweep. 

20 . Fieure 4 shows impact only, and Figure 5 shows -the signal and 
the in:pc.ct signal r::.t the "brand" audio output t erminals, with a 60 cycle 
sweep, showin6 the i rnpo.ct to persist approx~m~( tely 1/240 second. 

21. Figure 6 shows impact only, ond Figure 7 shows the s i gnal and 
the impact signal at the "sharp" audio output t ermin&ls , with u 60 cycle 
sweep, :;howing the i mpact to persist approximately 1/90 second . 

22. It was found during stG.ge gain tests that when off resonance 
radio f r equency inputs to the firs t detector wer e progr esHively incr ea::;ed, 
that receiver output noise suddenly incr eased from a low value to & con­
s i derc.l.bly higher cne. That is, a very .small incren1ent of input, under the 
r i ght conditions, might give a noise increase of about one hundred fold.. 
It was knovm from previous tests (see paragr aph 6.14 of reference (e)) 
that the first osci llator frequency was affected by signal level. 
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230 When the second RAB receiver (#2) was tuned to beat the 
oscil.lator frequency of the test model (#74),it was found that when 
a strong input produced the excessi ve noise iliea.dy noted, the clear 
beat not e gave way t o noise in t he monitoring r eceiver, and that if t he 
latter were tuned, as many as 38 successive bea t s could be observed at 
r egular intervals of about 607 kilocycles . Such e. condition could have 
been caused by t he presence in the oscill ator of two frequencies, 
19,580 kilocycles (approximately) and 6.7 kilocycles, the latter pro­
ducing successive si de band frequencies either side of the f ormer, which 
corresponded to the progressively weakening harmonics of t he 6.7 
kilocycles oscillation, which was prob6.bly of t he relaxation type end 
rich in harmonics. 

24. On the s tage gain run at 16,190 ki l ocycles, top frequency 
of Band C-2, it was found at +o.84% from resonance that at necessary 
input for test, t he first detector oscillator combina t i on behaves 
abnormally, the oscillator plate current dropping and the mode of 
oscillation changing to a fundamental of similar frequency plus some 
JS side b&nds at regular intervals of 6.7 kilocycles, t aperi ng off in 
intensity away from fundamental. Under these conditions, output noise 
jumped from below 0.1 milliv;atts to 270-300 milliwatts, prob&bly 
because of multipl e heterodyning frequenci es opera ting on r eceiver 
noi se which might also be described as a super-regenera tive detector 
condition. Less than half a volt at the i nput causes this effect. 

250 This is probably the first detector overload pr evi ously 
reported, but manifested differently and i nvestigated more completely. 
The first oscillator may be pulled t oward signal frequency some 500 
cycles before giving up. As signal input is decreased, the behavior 
does not follow the reverse track. Pletes 2 and J are appended to show 
how pl8.te currents of detector s.nd oscillator, detector tot al grid bins, 
oscillator frequency and receiver output noi se vary wit h input signal 
direct to the first detector grido (It was necessary t o cut out the 
fir st two tubes to eliminate their overload effect s and measure only 
the two desired.) 

260 Uncertai nty remains as to the cause of the osci l lator 
frequency changeo I t IIIB.y be due to coupled ef fects from t he detector 
circuit, or unsatisfactory voltage regul8.tion in power pack, and is known 
to tie in with line voltage. If the line volts.ge be increased, the 
spurious oscillations may be produced without input signal a t these 
frequencies. They were not found at lower frequencies . Too t ight f eed­
back coupling or excessive osci l l ator grid bi as can produce such 
effectso 

27. The time of r ecovery is variable up to appreciable frect ions 
of a second at t imeso The failw·e to return over the same curve on 
r emoval of signal suggests oscill &tion eys teresis, which of ten int r oduces 
seri ous time constants. It may be tied in with the appreci able time 
constants of t he power pack voltage divider. 

28 . A study of Plates 2 and J will show tha t when the signal 
voltage e.s delivered to the firs t de tector grid r eaches 3 volts, an 
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abrupt reduction in plate current in bot h the detector cmd the first 
oscilla tor occurs and simultaneously the receiver output noise rises 
to a very high level. It is assumed th&t this is the r esult of the 
development of a spurious oscilla t i on which acts as a quenching voltage 
on the detector, this tube being made more or less regenerutive by t he 
relatively hjgh amplitude signal swing, thus producing in effect a 
super-regenerative first detector. As the high input signal changes, 
the first oscill~tor frequency and the spurious quenching frequency 
bears no useful relation to the intermediate frequency, the receiver 
no longer functions, and may be said to be blocked. 

29. This test was made v1ith a Model RAB receiver equipped with 
type 38o64 tubes for oscillators. Since changing to t ype 56 oscilla tor 
tubes, spurious oscill~tions do not occur wi th such of the type 56 
tubes as are considered good. 

30 . The frec;uency drift of the Model iliB is sho,m &t 8000 
kilocycles, and also for high and low L/C ratios in the same baou, on 
Pla.te 4. 

31. Sensitivity for all b~nds is shown on Plate 5. 

32. Selectivity for Bands B-1, B-2, C-1, C-2, D-1 and D-2 to 
complet e the measuremen ts r eported in reference (e}, is shown on 
Plates 6, 7, 8, 9, 10 and 11. 

J3. Receiver respon~e, with rela tively hieh inputs, is shown 
when r esonated for one f requency i n e~ch bs.nd. This is shovm tor the 
tlodel RAA-1 in Tables land 2, and for the Model RAB in Table 3. 

34. Second detector senniti vi ty for the Model RAB, plotted to 
s~ow the gain for various in,uts to the det ect or griu, is sho~m on Plate 
12. It r.ill be no ted by refGrence to this pl~te that with inputs 
exceeding one-ha l~ vol t the gain rapidly decreases. b taking the::,e 
rneasn::-ements, it was found thet in order to maintai n a one thousand cycle 
beat note wit~ the second oscillator ( this being the audio frequency 
used to measure the detector output, with the wave analyzer) it becrune 
necesso.ry to retune the second oscilla tor when :.nputs to the detector 
5?.·id v1er c increc::,ed above 0. 5 volt. 

35. The second oscilL:i.tor stabiljty, with high inputs to t!le 
detector 5rici., w&s than i nvestigatec.i, 'Iii ti1 the results as shown on 
Plate lJ. 

36. rii th increased inputs above 0. 5 volt and wi thJut retuning 
t he second oacillator, by means of the v,Jc'nie~ on the r ecei7er panel, 
oscillat,ions would stop . By rotating the osci llator tuning vernior in 
either dir ection, oscillations were re:Jumed but wit:1 ciecreused detector 
gc:.in. The required range over wi1ich the oscillator tunini vernier was 
v.:.r ied to s tart oscillatiJnS vas increased n.s t:ie inputs to the detector 
grid were increased. 

37. It appears that the couplini be tween tne oscilh . tor and tne 
detector C[. thode circuit i s sufficient that wi th a st~ong signnl t he 
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oscillator pulls in t o siJ :1al vol t age phase or e'ren to o scil la tor extinc­
tion. This coupling appeo.rs, ho;,ever , to be e bout optimum for b,3:,t ;;igno.l 
noise ratios at vol:.a.ge bel ow 0.5~ 

38. In practical operation, the condition of oscillator pulling 
&s descrilied above may lead to err:meous l nterpr e t a tion of frequency &s 
t&ken fr :)m a receh••a~ dial, unless p:~oper a ttenua tlo:1 of the Si5'!lal 
to be checked for frequency is mE.de prior to the second detector t~be . 
The servi ce should be w&rned t hat in checking transr.iitted f requencies 
the signal voltage being measured should be a t tenua ted t o the ext ent tha t 
the receiver output is not over a -,ery fev, milliwatts. 

39. In the Model RAB- 1 receiv8r u sed for this test, both fir s t 
and second oscillator t ubes had been chanie<l to type 56 . 

40 . Pre-sel e c tor cii·cui t se lec tl vi t y, with i nput s through '!)o th 
a standard dummy ant enna and u 300-ohm re3istor, and for both close 
coupline; and loose coupling conditions , is shown on Plates 14, 15, 16 
and 17. It •nill be noted that there is no npprecfo.ble effect on the 
sel ectivi ty measurements in cha nging to an? one of the above :nentioned 
conditi ons , t her e be int:, however, an attenuation of t ile signal due t o 
l oose coupling of appr0.id.na tely fi,,e t o one . The input impedance for 
the Model RAA i s s hown in Table 4, and for the Model RAB in Table 5. 
I ~ ~i ll be observed tha t the input i mpedance for t he ~ouel AAA is 
several t i mes ireatar f or the "loose'' t han for the "close" coupled 
condi :.ion. 

41 . Measureraen t s of selectivity of the Model ~AA-1 receiver 
at 1000 kilocycles were made by three me t hods : First , using & modulated 
input and usin5 the t otal audio output, designated a s methou (a); 
second, using a wave analyzer for the rneasureBent of signal -:)ut;mt, 
designated as method (b); third, usL'lg increments in se cond detector 
plate current a s a n i ndica to1~ of standard outimt, designated as method 
( c). The rasul ts of measnremen ts by these three :ne t hod s are shown on 
Pla t e 18. The r esults f r om tne three methods were pr actically i dentical. 

42. Indi'1idual stage gains, !.fodel RAB , supplementing t he infor ­
t1atio!l gi ven i n r ef e r ~nce (e), a r e sho\'m a s fol lo·us : 

Band Frequency lkcs.) Plate 

B-1 2460 19 
3128 20 
3956 21 

B-2 3956 22 
5010 23 
63.20 24 

C- 1 6320 25 
8000 26 

10130 27 

C-2 l0130 28 
l2830 29 
16190 30 
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Microvolts on any grid with one microvolt antenna input, Model RAB, 
a!"e sho'!m as follo· . .,s: 

Fregu~ncy (k~ Plate 

A-1 1000 31 
1244 32 
1544 33 

A-2 1560 34 
1950 35 
2460 36 

B-1 2460 37 
3128 38 
3956 .39 

B- 2 3956 40 
5010 41 
6320 42 

C-1 6320 43 
8000 44 

101.30 45 

C-2 10130 46 
12830 47 
16190 48 

43. Sel ectivity at 100 kilocycles and sensitivit"'f in all bands 
for the Model RAA-1 is shown after complete renlignment, on Plates 49 
and 50. During tne progress of tests, vari able contact was not~d in 
the audio "broad-sharp" DPDT switch, and replace:nent was ma.de . Examina­
tion of tne switch replaced showed considerable wear of the metal con­
tacts , indicating insufficient dura":>ility to \,ithstand service use . 

CONCLUSIONS 

44. From the exham;tive tests and examination of the Model ;Ui.A 
and R.!,,B equipments , certain performance characteristics have been 
observed which are pointed out for tee Bureau's i nformation. 

45. In the fllodel RAB, ~,ith inputs exceeding 0.5 volt on the 
grids of either the first or second detector, instability of tne first 
and second oscillators is noted, which effect increases i n proportion 
to the voltage applied. In the first oscillator a frequency change is 
noted. Prior to the change from type 38064 to type 56 tubes, spurious 
oscillations occurred ci.usin5 the detector tube to become more or less 
r egenerative, producin.g in effect a super-regenerative first detector. 
Since t~e chunge to type 56 tubes, spurious oscillations do not occur 
wi th selected tubes of this type. 
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/46. In the case of the second oscillator, in addition to a con-
siderable frequency change , oscillati ons are stopped over a range above 
and below the normal setting of the tuning vernier, the breadth of thi s 
r anee varying with tbe voltage input to the second detector grid. In 
both cases, the instabi l ity appears to result from an increase in 
damping of the oscillator tuned circuit witn increased s igno.l levels. 
An incr ease in s ignal l evel apparently decreases t he pl ate-cathode 
resistance of the detector, and since t nis is coupled to the oscillator 
a progressive incr ea~e in damping r esults. 

47. In t~e ~odel RAA, measurements of pre-selector circui t 
selectivity i ndicate no appreciable effect on sel ecti vity when changing 
from "close" to "loose" coupling positions. It m:i.s noted that 11loose 11 

coupli~g produces an attenuation of the signal of t he order of five to 
one, and al so an increa3e in the input impedance of t he receiver. However, 
the instruction book only recommends the use of "loose" coupling i n the 
ccse of parallel operation of receivers. No appreciabl e ch&nie is 
noted on pre- selector characteristics in ch~nging from a 300-ohm r esistor 
to a reacti ve dUllL~y antenna in the input circuit. 

48. The measurement of selectivity of the Model ;{AA by three 
methods gi ves pr actically identical r esults , indicating that the use of 
any one of the methods ,vill give a true represento.tion of the selec­
tivity of the r eceiver. 

49. The frequency drift of the Model RAB is, according to 
frequency, from .02 to . 003% during the first forty minutes of opera­
tion from a cold start, after which the frequency levels off with 
comparatively litt le change. This appears to be due to the stabiliza­
tion of voltages from t he power pack after operation for t his length 
of time . 

50. A complete r eali gnment of all circuits of tne Model RA.A 
sho,,s consideruble improvement in sensi t i vi ty and select i vity, indica t­
ing the desirability of realignment f rom time to time duri ng service 
use. 

51 . The input impedance of the Model RAB varies from 200 to 
1200 ohms, wi th un avera5e of 600 ohms for the entire frequency range 
of the r eceiver. 

52. The input impeda~ce of tbe Model 3.AA varies from 150 ohms 
to .210, 000 ohms 1·d th "cl ose" coupling , and f r om 2000 to 360,000 ohms 
for 11looue 11 coupling . 

53. Receiver responses appear at har~onics of 60 cycles , as 
shown on the tests \vhere the recei ver is tuned to 10 kilocycles. These 
r esponses are not serious with a wave form no ~orse than t~at at t his 
Laboratory. 
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MODEL RA.A 

High Input Receiver Response 

Rec8iver Resonated at 25 kcs. (Int~:irmediate 20 kcs.) 

Optimum Gain - Input 2 volts - CW 

Frequency giving 1000 Out!)Ut (Ml'il_ 
cycle beaL(J{cs~J _ Broaq_ Sharo Remarks 

20.0? 290.0 200. 0 I.F. 
65.3 2.0 0.55 Prim;;.r y i mage . 

Recelv~r..Ji~son~ted a t 63 kcs. (Int. 37.8 kcs.) 

37.8 300.0 0.5 volt input. 

Recei·,er -~~~on&ted at 158 kcs. (Int. 95.5 kcs.) 

95.5 300.0 0.5 volt inpc1t. 

Receiver Resonated at 400 kcs. ( l:!1 t. 238 kcs.) 

238.0 375.0 0.5 volt i nput. 



TABLE 3 ---~...c;..__ 

Re c!';l.b er Response . 

i\4odel RAB Receiver Ne. 74 Resonot ed a t 

2000 k~s . (In t ermed iate Frequency 600 kcs. ) Optimum Gr.iin . 

3225 

1448 
5450 

Vol t :,; I .g_p_u_t_ 

10.0 5.0 Primary image. 

Receive r Re sonn t ad :1 t 1+000 kc :., . (_I_:1 ~ • __ l .45_q __ k_cs. )_ 

13.0 
10.0 

5.0 I n t. f re~uency. 
No response. Primr,.ry lma.ge . 

Receiv·er Reson,=tted _a t 8000 kcs . J_Int. 3250 kcs..J. 

14460 0. 5 l'teak response. Prir:ia ::-y l :naee {not 
rueasurt, bll:l with 
ont,::mt ;:;e ter). 

Recei ver Re::.;ona ted at 20,0Q_Q_ tt '2_._nnt . 7200 1:cs.J. 

7137 0.183 Int. f requency. 



Frequen<?:L._(~c_ s_ ~)_ 

13 
19 
·25 

25 
.28 
30 
46 
63 

63 
100 
158 

158 
250 
400 

400 
700 

1000 

Input Impedance . 

Model RAA-l - Serial 8 . 

Ohms 
Z-Close CouoliY!R 

40,000 
26,000 
15,000 

210,000 
100,000 

65,000 
26,000 
12 , 500 

9,400 
2 , 200 

600 

9,100 
1,600 

430 

2,000 
300 
150 

Ohms 
Z- Loose C9..upli QR 

360,000 
215,000 
160,000 

250,0:::>0 
200,000 
180,000 
1.20,000 
66,ooo 

78, 000 
40,000 
181000 

33,000 
20,000 
10,100 

12,000 
5, 200 
2,000 



Input Impedance 

Model RAB-1 - Serisl 30. 

Frequency (Kc!:!_J_ 

1000 
1250 
1544 

1544 
1950 
2.470 

2470 
.3150 
.3956 

3956 
5200 
6320 

6320 
8000 

101.30 

10130 
1.3000 
16190 

16190 
20000 
24510 

2451::> 
27000 
30000 

Z - Ohms 

1200 
700 
450 

1200 
600 
400 

600 
600 
500 

600 
600 
600 

700 
950 

1200 

450 
450 
400 

300 
200 
.300 

.300 
600 
600 
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