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• ELECTRICAL NOiSe is, by definition, 
un l\ll\\"antcd disturbance, and its reduc­
tion in communication circuits is a con­
stant aim of the electronics engineer. When 
supplied by a properly controlled genera­
tor, howe\'cr, 1Ioi:,;0 becomes a rcm:\rkably 
useful signal, making po:;sible :~ nell' ap­

prOt\ch to m:lny measurement problems. T he nell" Gelleral n adia 
THE 13VO-A Ihndom-~oisc Gcncmtor, shown in Figure I, is silch !~ 

source. It. provides a high level of electrical noise at. its output. lerminals, 
and its mlllly po~ibl(' IISCS make it. an indispcll&tblc item in the equip. 
meni of the Illodern electronics laboratory. 

Typical 11.pplic1l.t iolLS arc room acoustics meusllr'(-'Illcnts, IOlldspcllkcr 
and microphone tests, psychoacoustic tests, filter tcstl>. calihration 
chCt:ks on rC<'ording systems, modub\ling signal gencnltors H.nd tcst 
ol3ciliators, l.('Sts of r·m· l3 rel>ponl3C of meters, observation:; of resonances 

Figure 1. View of rhe Type 1390 ·A Ro ndom Nol •• Genero 'o<. 
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in s)'stems, elet:tricnl averaging of rcso-
11301 responses, comparisons of clTet:tive 
band width, find crosstllik measure­
ments on multi-chanllel systems. 

I'urthcrmorc, many college labora­
tories wiU fi nd the noise generator help­
ful ill ftlmilia..rizing sLudcnts wit.h t.he 
(·haracteristics of noise and with the 
measurement problems nssoc.iated with 
Iloise. In t.he classroom it cun be used for 
demonstrating various degrees of corr&­
lution , possible errors of random sam­
pling, and 01 her cOllecpts of statistical 
theory. 

DESCRIPTION 

Ail shown in lhe elementary schematic 
tlio.gl·am of Figure 2, the TYPE 1390-A 
ltnndom-Noisc Gencrator uses l\ g:\8-
dischlugc tube u.s the noise source. A 
I runs\'crse magnetic field is applied to 
1 he tube in order to illcrcru;c the noise 
level ut. high frC<lu(,llcics (mel to eliminate 
the osci llatory nuturo of the electrical 
discharge usually obtained in a gas tube.' 
The noise output from lhis gas tube is 
amplified in a two-stagc amplifier. Be­
twccn the first and second stages tbe 
lIoise spel·trum is sbaped in three £lifTer­
(' Ill ways, depending 011 the setling of 
tilt' mnge-switch control shown just 
helow the meter in Figure I. At the 20-kc 
sctting, a low-p388 filter is inserted, 
which has II graduul rolt-ofT above 30 kc, 
with the audio mnge to 20 kc uniform 
in spectrum level. The 500-kc setti ng 
pUlA in a 101l'-pa...~ filter that rolls dT 
ubove 500 kc. At the 5-,\l c setti ng. n 

.J 0. (\,In,.. ,. .. d J II (''urt') ... Ele .... u:al !'I ...... (:en­
,·."t ... ~," "'M. IRe, PII. 87~1'Il. So",,,,,lho,:,, 11117 

, 
l>Cllking network is used that approxi­
mately compensates for the drop in 
noise output from the gas tube at high 
frequencies, so that. a reasollably good 
spectrum is obtained out to;) i\ lc. 

The oulput level is controllc<1 by a 
potentiometer ami u two-position switch, 
both these controls being located at the 
right as shown in I;' igm e I. The rectifier­
type, !wemgc meter, located in the upper 
center of the panel, is calibrated to rend 
the NIl-;; \'alue of the lIoise at the ou tput 
terminals. 

Easily portable and weighing only 1<1 
pounds, the complete generator is 
mou nted in all uluminum cabinet wit.h 
rounded corners and with rubber feet. 
The a-c powcr input to the instrument 
is about 50 waU~. 

OUTPUT VO LT AG E 

The mll.."i mulll open-circuit output 
voltage on auy of the lhree bunds is one 
volt rms. This corresponds to a relatively 
high noise level, since the ou~pu t illlJ)oo­
!loce at maximum output is only about. 
SOO ohms. To show bow high this level 
is, it can be expressed ill terms of the 
resistance lIoise corresponding to SOO 
ohms at room tcmJ,>Crature. The r-m-s 
voltage ill n one-cycle band that is due 
to thermal agitation in an SOO-ohm 
resistor at room temperature is about 
3.6 x IO-g volt.s. The level from the 
'I'\'PE 1300-A Hn-ndom Noise Generator 
is about six millivolts for none-cycle 
bnnd whcn there is a total output \'ollr­
age of olle volt 011 the 20-kc band. This 
level is then about 1,600,000 times the 
corresponding voltage for resistlmee 

Fig ..... 2. Semenlo<,/ ,chema!ic: cI,cui! diog,om 01 ,;,. Typ. 1390·" Ro"dom Noi.e G.ne.ola,. 
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fig",. 3. OJCI11ogronu of !hr •• differ..,' 'Qmpl .. of 
"'- ""'put ...01100" wove of .... nolo_ gene.olor. Only 
o .inlli •• weep and nol (3 repelitiv. one WOI ",ed in 
each co ••• The ,"' .. p .p .. d for ~ middl. !roce w'" 
about four 1;", •• 11101 01 "'"' IIppe. Iroce, and .... wave 
woo .pre.,d out even III.th •• In the lowe. Iroce by 
uling (3 ... up .p .. d 01 twenty 11r" ... thaI of the 

upper 'race. 

noise, or about. 124 db above res.istltncc 
noise i'lL the same impedance level. 

CHARACTERISTICS 
O F THE NOISE OUTPUT 

Describing or spcciryi ng f\ noise signal 
is more difficult than specifying a sinu­
soidal signal. A picture of the output 
wa.veform such as that given in Figure 3 
makes this evident. No regular pattern 
appear.; in this waveform; it is cha.racter­
ized by randomness mther tha.n regu­
larity. Because of this randomness, noise 
is usuallydescribcd by statistical means,' 
and the noise is characterized by its 
distribution of instanu.noous amplitudes 
Ilnd by its frequency spectrum. 

A random noise is frequently defined 
us one that. has a "normal" or "Gauss­
ian" distribution of nmplitudes. This 
concept. can readily be understood by 

OfCfMafR , 19.51 

illustrating it in terms of the following 
simple experiment. performed on Ihe 
noise genera.tor. The noise generator was 
set to the 2O-kc band, and a. small 
capacitor WU8 connected across it. The 
capacitor was disconnected, and the 
voltage across the capacitor was meas­
ured Oil nn electrometer. This volt.age 
is the instllntanoous amplitude of the 
liaise voltage at the timeof disconnecting 
the capacitor. This c:q>eriment. was ro­
PCI\led until 400 rcadings had been ob­
tnine<L (For convenience, only voltages 
of (jne polarity were measured .) From 
this set of dal:~ the chart of Figure 4 has 
been prcparNl . It shows the fraction of 
The observat.ions tlmt were in each in­
terval of 0.2 vall. This chart shows that. 
most of the observations were relatively 
low vnlues, but some relatively high 
vnlues \\'ere observed. These same re-
'S. o. ni~. "'''T''lb~mall ... l AnalyMl of n.."'\Qm No ... :' 
8.11 SJtOl~ ... r ..... " .... f J .......... l, Vol 23, No.3. J .. ly. 11141, 
pp. 2S~-3J~: Vol U. No. I. J .. n .. _f)', 111 1.'1. PI> ·16-1li6. 
1, I,. R~r.nel<. A.., .... ..: AI .............. I,. Ne .. York. Inh" 
W,ley. IIH9. PPo H()...'I(,. 
J L ...... 00" _M a I: Ublcn,*". Tlu-aMltJ S",,,,,j. 
(1I .. <1;'o.Ilon I .. bon.to.y fin;.... \'01 24). New York. 
... l.c ...... llil1 . 19.'.0. I'U. 3.3·1::2 
R Goldnuon. py~ A""'"N, Jtoxl"/a/;"" .. "Ii {'{"oM:. 
~ ... \·ork. MrG,.,. ... ·IJUl. I04.~. liP 2O.>;..tOO 

fillur... ,. dtnM of III" ,awil> of a Yoltoll" .o",plinll 
.~pe.imenl pa,form.d on the noI.e lIe" •• olOr. Th. 
eonll"""",. eur'1'8 10 a normal probability dMrlbutlon 
e .. rva odiusled oecordlnJl to Ihe r·",·. yol ... of Iha 
""I •• yoIloli. and Ilia .iz. of the inler\loll .. led in 

plo"inll the chart. 
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CUNUAL IIADIO EXPEItIMENHI 

L 
t 

FillY'. 5. 0. .......... at dillribuliOfl curv. af 
a moly .andam nai ••. 

!mlls arc al"o shown in (I. qllalitalin~ 
war in the oseillogrnphic picture of Fig· 
ure 3. 

The normal (Cfl ll~ian or I..nplacL:m ) 
distribution curve ilO !l Isa showil on the 
chart. of l?igure .j. It has been adj us ted 
accordi ng to the com puted r·m·s value 
of the data (the stfllldlird deviation) /lnd 
the site of the interval used in plolling 
the datu.. The experi mental data fit tbe 
normal curve very tlosely. The depu,r­
tures from the normal cun'e arc nlmost 
r>ntireiy n. ~ult of having so f('w oi};;er­
vations. If many more observations hfld 
b~ made. the result would ha\'e bl'ell 
even closer 10 the expected valuCf:. ~ 

This nOmlal curw' is more preei;;ely a 
probability density curye,and it is ;:hown 
plotted in the usual fashion in Figure 5. 
The probnbility that. a voltage bet ween 
two limits will be observed is given by 
the ar{,ll under t il(' normal curve be­
t.ween those two limits. Express<.-d ilJ 
other terms, if the voltage output is ob­
served over long I>criads of time, the 
fraction of the total time that the volt­
age is between the two voltage limits i!'. 
given hy the corresponding area under 

• 
the probabili ty curve: For example, Ihe 
instanta.neous \'oltage magnitude will be -.... 
no more th:m one-tenth of the r-m-s 
value for about eight per cent of the 
lime, and will be greater than threc 
l imps the r-ru-s value only ahout 0.26 
per cent of the lime. 

DEPARTURES OF OUTPUT 
OF NOISE GENERATOR S 

FROM TRUE RANDOMNE SS 

The norma.l curve of Figure 5 is sym· 
rnet riC:1.1 about the origin , and the out.­
put of the noise generator is also very 
closely symmetrical, with no appreciable 
d-c component being present. Because 
of the inberent amplitude limita l ions of 
vl\cuum lube amplifiers, however, there 
is some limi ting of the d istribution curve 
a l high levels. The normal distribution 
is modified on ly slightly on the 20-ke 
range, while moderate clipping occurs 
on the other ranges. These limitntions 
are of no importance for the majority 
of applicnlions. 

FREQUENC Y SPECTRUM OF NOI SE 

The meaning attuched to the phrase 
"the frequency spectrum of A. 11 0ise" is 
also readily described in terms of Iln 
experiment. If Ii wave anfl lyter, su('h as 
the Typ~; 736-.-\ Wan' Analyter, is Llsed 
to lU1ulyze the output of the noise gell­
erMor, It fluc tuating meter reading will 
be obsen'ed Ilt any setti ng of the ana­
lyzer. Lf the average value of this reading 
i8 taken ovc.r a period of t ime very long 
compared to 0.2 second (the period cor­
responding to the fivc--eyc1e effective 
band width of the analyzer), this aver­
age val ue is the le'-el in that five-cyc le­
wide bane!. The level determined in this 
way on allY of the ranges of the noise 
generator is essentia.lly independent. of 
tit.. E x"nbUfJ.nd T. F . R ..... ··.A mplltude DlM.ribu· 
Ii"" .AnoJ,...,r, Hddi ... EI"'I.j)II'" R"",~,","·"". \'01. ~6, 
No. 6, 0."."",,,,,,,, IIl~L , pp. 8-10 
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Fi\lurt 6. Ty pica' 'peclrum level cho . ,, " e t i.llu for Type 1390." Random· Noile Gene. o lor. 

the frequency setting of the 'lYI'E 730-A 
Wave Analyzer. Thus the spectrum in 
t.his region is uniform. The mlalive "pec­
trum of the noise ("an be determined by 
\Ising suitable analyzers to cover lhe full 
rlwgc of the principal energy regions of 
the noise. A typical result of such :tn 

analysis is shown in FiWI1'C 6 for the 
thr(>(! band" of the TYJ>J::; J390-A Random 
Noise Gcncnltor. When the spcctn\ll1 is 
uniform \lVC!' a hroad band, lIS shown 
there. it is f1"N"IUCIl1 Iy called "white 
noise," The <lwhilcnc!$.<!" ulw:l.Ys applies 
to [l. definite band only, For cX!lmpic, if 
thl.' Doise speclrum is uniform from 
100 kc to 500 kr , the noise is ref cITed 
to as whit.e in tlm1. band. 

I L is customar .... to adjust. the tllcas llred 
v~luc of analyzed noise to that COrl'C­
sponding to an ideal filler of oue-cycle 
band width. Since noise voltage inerc:tsCS 
n.~ the squnre 1"001. of the. band width, the 
value determincd on the T \"I>~; 736-A 
Wave Analyzer is then divided by 

Is cycles 
"] cycle 

1.0 obtain what is called hcre "speclml 
, ·olt.age donsity." This value ean be 
defined as the r-m-s voltZlge cOlTcspond­
iug to the energy conlained within a 
bnnd onc cycle per second wide. 

ANA LYS IS OF NOISE 
BY CON STA NT-PE RCENTAGE 

A NALYZER S 
If the output of the TYI'I~ 1390-A 

Random Koisc Oenel"llLOl" is :l.llnlyzcd by 
a T nE 760-B Sound Analyzcl", the re­
sulLs will bc simi lal" to that shown in 
Figtll·c 7. Here the indicated level in­
creilSCS 10 decibels for each decade ill­
crease in frequency. This result is to be 
expected fmln the f:\ct lha 1 ihis ulWlyzCl' 
has a band width tlmt is essentiully :\ 
constant, percentage of the center fre­
quency. For example, at 5 kc the effec­
tive band width for noise is about 1600.1 

and at 500 C is nbollt 1 G c. 

ANALYZE R LI MITATION S 

Some all:\lyzcrs cml1lot handle :l. noise 
sign:).l satisfactorily because of the dy­
namic mngc required. As an illusLrntiou 
of the difficulty one cun encouutel", the 
resu lts of an aunlysis of the out put of 
the noise generat.or by one of our eal'lier 
1'YPE 700-.-\ Sound Anal.\'zers is shown 

Allure 7. The ...... IIS of on onoly.;' of the outp ut 
~ol tolle of the nol.e genera to r by a Type 760·8 
Sound AnolY2er. The .tro;ght line i. dro ... n at a ,lope 

of 10 db pet decode of frequency. 

• 
~J 

1 
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Figure 8 , The ,e.ulll of on onolYlis of the output 
yoltoge 01 the .-oile generator by the earlier Type 
760·A Sound Anolyl"r. The Ilroigh t line;' drown cd a 
,lope of 10 db pu decode of fre quenq' and th e 
departure af the oblerved poin" from thi, 'lope are a 
re,ul ' of th e inodequole dynamic ronlle for .-oloe 

';gnol, of this earlier in.ltu",en ' . 

in FigHt"(' 8, This ann1rzcl' \\/"1.'5 de:-;iglH.:d 
fOI ' periooi c :;ignul inpul:;, {Ind il h:}8 
umplt· dynamic range fot' Ihnt nppli ca­
liu)l. 'Vh('11 an a ttempt is m:1.de to I1n:1-
l~'zf" noise, howc\'er. intoned r'cadin6~ 
~LI'C nbtaincd as show n. The dynamic 
fll ngc of the i n sl['umcn ~ is afTcctl-d by 
the setti ng of Ihe luning conLl'ol so t hat. 
tilt' Ic\'cls within :lilY onc baud do not. 
follow the IO-db-pet'-dc('ade :;Iopc. FUI'­
t hcnnol'c, at th e I'nd.-; of 1 \\'0 adjllccnl 
hands at t he S:lm0 fl'l.'qlICIlCY seLli ng the 
av:dlnble dYIllUlli(.: !'Illlgc is mnrkedly 
different , :\IId a discontiuuity igohl:l incd, 
while il ('hc('k wil h pcriodi(' :;lignals shows 
no sur h discontinuity. The ('xlen t. of this 
disc(lni illuit.v will nlr,V from insl rllmc-nt 
10 insll'\InWnl Hnd wi ll clt'pclI!1 on the 
c(llidiliolll)f ht\lI('fic's and wbes. III any 
C:\.~· I he noi;o;c geTleral or pl'Uvidcs fL good 
30\11'('\ ' rlJl' ,· lef'l·ki ng 0 11 1 his ('fTed of 
d,Vll:lIl1i(' I'U ll~(' .• \ ": ;:11011'11 in Figure 7, 
our newer rHorl('1 of I hi :..- tIlHlI.ncr, the 
Tn'l:: 7fiO-B ~()1I1lt1 Analyzl'r, ha " tIde­
lIUtlto d.\' llu mil' I'IlIlW' for t he noise F-ignal. 

APPLICATIONS 

Snme IIpplit'ations of a lIoi"e gC' rll'ratm 
d (,(X'lIu on it!' llm plillirie di ;; tribut. inll 
cbaml't(,L'islics, which Ill'l' :- lu;1V 1l ill Fi~­

ur'cs ·1 lind ;). Fur ~xtlmpl (>. lhc am pl iu ldc 
d ilil l'i lm tiOIl is si milar to Illftl ( I r fl l1l'l'('h , 
nlllsi(', :lnd m:lll~· uther sonnds 01' l'lcc-

• 
t riClIl dist urbances 1 ha t. occur natu!':l)[Y .' 
whi le the amplitude disLl'ihUliou of :~ 

sinc \\':lVC is clltil'ely differcnt. Thcsp 
si milmilies and differenccs ca n be seen 
hy ('omparing tlre dist.ribulions of F igure 
9. llc(; fl.lI SC of this characteristic, mndom 
noi;;e is un impol'tanL signal fol' psycho­
:lCOLIStiC tcsts. 

Other appiicat,iolls depcnd 011 tht' 
various possihle fl-equency spectrll Ii 
noisC'. 'I'll{' frequcncy spectr'urn if< inlic­
pelleleut of the am plitude distribution 
in Ihe I){'nsc that n normal distribution 
Of a mpli tudes is possi ble wilh any ffc­
q llCflCy spectrum, flaL, broad, lla1'l'01l' , 
:;;Iopiug, ~11' peaked. Systems i hn!. affeeL 
onc chnl':lcteristic, howe\'er, ma~' :l lso 
affect the other. For example, 11011-

linelLf cli pping ulfetts both t he amplitude 
dis! ri bu t ion and the f requcney SIX'C­
tru m. Lineal' fiite l' networks used Oil 

purely random noise do not affect. lhe 
randomness hut niter the frC<lueney 
dW,rf\ricristic and corrcspoudingly t hI' 
ti me sC[lle. LinenI' /iit('f networks used 
after clipped noise alter the frequency 
spectrum und :llso tend t.o make t he 
!loiso more nearly random. 

Interfe rence Tests 

Since noise is a common form of inter­
fering 01' disturbi ng sigmll or signal I hat 
limits t he thre;;IH)ld of clch.'tlt ubiiity, Ibe 
Iloi:;c generatol' ~':1 n bc used 10 cJICc·k 
I'ceeivl'rs, ('omml1llicution systems, :1nd 
detection systerHi', fo r tllcil' susceptibility 
10 intC'l'fcl'cnce. I t ('a n 1.lso he used as a 
(m ining aid fur opemtors who must 
f'om mllnic:lte through interfe1'ence. Fol' 
Ihe.'il' appliCfltions rcluli vcly low le\'els 
"f lIois(' al'C somctinH!S rcquil'cd, :wd 

Sl! , I{ Du"n ,,,,fiS. D. \\"hil~. "SUlt;sl,,,,,1 ~1"""u",mCD\o 
",. r()""~r,"'tlQnul S, ..... olo ... Jv~,~~r "I 1~. "' ~"'Ik,,' 
"''''i,1~ '" ,\","' '''.01. \"01. II . No, a, J~",,~.y, 1910.1'1), 
27$-2'>8. 
w , 13 , 1)~'·6no"'rt. Jr. , " A Study 0( 8""""'-' Prol;n>bi1;t)' 
!)i'I"L"I'"'''''' ~1 ....... clI\L ... cl$ l".li'"le n{ Ti:<:bM10C)'. 
H CfIefL.~h l""ho. Mory o( mllamn" '" r .. h"i<aI n'/H>N 
No UQ. ' \UK",1 2~. W:.o 
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, 
these can be oblaincU by using a Typ~~ 

700-PI \ "oltage Di\'ider or other suitable 
nUenuntor ns all il(:ccssory. 

Frequency Response Meo surement 

For measming the response of circuiis 
and systems, the noise generator ('nil be 
used in place of the uSllIl.l f:.i n e-w:t\'C 

oscillnLol'. fn this application the selec­
jive cilll.rntteristics of generator and de­
tector ttl'C I'cn~ I·:.:ed from those ordinarily 
I.Sro in poinL-bY-rmin/ measurement sj 
t he wide-band noise source l111d n. ;;elec­
live dct(>('/or rep1:ll'f' 1 he si ngic-freqllCI1CY 
SOUli:C :.l nr! wide-band dd{'ctor. For 
f:.pt:f'C h and rl1ll8ic "iI'Cllitf' , this tecb­
nique pl'ovidl's a much closer :l.pproxi­
mMion tu orwl':lting (,onditions thnn 
dOl'S th(· olde-]' sy!;tcm. This ~IPPI'O:ICh is 
j)al'iicuiul'ly u,;('flll in tCf;ting recording 
l'iystcms.' The Ullual sweep ing sinusoiJai 
tests an' ~oll1rti lllcs incOllVenil'llL be­
!'!l\l se of the pl'Ohl!'m "r determining lhe 
recordt-d frequency wbcn playing b:uk 
The lise of 11 I'PC! wfk·d Iloi."f' ~igllal t hat, is 
~ullllyzcd (In pl:~yba('k eliminates fhis 
I)l>oblem. 

DECEM B ER , 19 51 

Bcc:UI:;c of it,s brOfl.d frequency spec­
t rum, noise is frequently used to aVQid 
the ma rked resonance effects t hnt, rU Ii 

occu r whcn mcnsuring vibmtions in 
mecha nical structures {Ind a(>ollstief\.] 
systems, Ils use a .. 'i a source in measuri ng 
t.he "CYCI'b('rlltiOIl (,humrtcristics of 
I'ooms .Q nd the tnlll smi""ioll I'hamcteris­
lics of buildi ng stJ'uclUI'CS !'esu lts in :~ 
type of electrical :~\" eragi ng of the char­
act eristic, provided a rC'll.sonahl," bl'Oad 
noise hand is used. T his avcraging fre­
quell t.ly sim plifies the comparison IIf the 
eh:lnlctcr'i~Li t:$ of difTcl"cl lL l'l l ructurt's. 

The noise gencrnfor is useful for l:l.king 
rcspon:'>e rnelk~U ,.emen ts on loudspcaker 
;;ystell1S in I"OOm8.

7 
T he cicct.rirn ll.,' :lvcr­

aged rcspOllS(' ell1l bl! taken so as 10 
dete l'mlHC the optimum ch:\l'ncleristie 
for equalizing netwo rks. It Cl\ll he u~cd 
for setting the relative levels (If woofc-r 
and !.wecter ~lIliL'> or for adj usti ng Ir·,·cls 
of multi ple speaker unil.s mOlln\.{'{1 in 
d ilTerent lora tions in lllrge hu1ls. 

Resononce Tests 

Because of lhc broad fn .. '<llIclley spec­
t,r'U rn of noise, its Uf\C cau !i;omctimc:; 

F;g~r .. 9. n. .. ampnt~d" di.trib~tiQII c~'v". ablain .. d an variou. repre.enl a liv .. .oound. or .. .shawn in II>" t .. ft·hand 
.. I of C~rvIU, Th" curve. labeled "'p"ech" or" pa rticula r ca.e. of Ih" .aund. produced i" r"ading p. inled 
ma tle r,' and Ill .. cu've labeled "mu. i<" i. a n anaI1'" o f an arch",I.al ."I"etian mad" in a la rg e Illeat"r." n." 
right ,hand .el of curve •• ""W. for camparioon rile di.t.ibution cu. v ... of " oin91e " nuooldal Wave and a random 

noi .... 

0 
SPEECH liN 

> 
t.NEC!1OJC G,8ER 

\ , 

0 

1 SPEEGH IN 
MUS!G 
(ORCHESTRA IN 

UV( STUOIO-

.01-

SINUSOIDAL WAVE 

, - 1-- V 
, I- \ , ~ mEATREI 

l) 
o 

.c- '--, 
V j-- RANDOM NO!SE i'--. 

'2..0 - LO 0 10 
INSTANTANEOUS AMf'UTUOE 

IN TERMS Of R-M-S AMPUTlIOE 

' .0 . LO o '0 '0 
INSTANT.6NEOUS AMPLlTUOE 

IN TERMS OF R- M-S .6MPUTUOE 
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simplify the sc:m·h fol' ,~nnnt condi­
tions in a I<Yf;(em.' The 1'CSQ1l:\Il CC pro­
dUCl':>:1 Ix:ak ill the frequcncy :I»('('trum, 
which ('1111 be oh;:cn'l'(l ill osei llogrZl phic 
di~IJ ltI,\'~. 

Other Uses 

Koi:-lc Io\l' lIemlul's h:t\'c been IIs(.'t1 fol' 
sonw iul('l'csting statisticn l demonstra­
tions. The e<llLiplll(,ut. and methods fol' 
dl'fllonslmlinp: YII I'10(lS degret'S of 1.'01'­

r£'llllion ami po" sible error":> of mndom 
S:lmplillJ{ IlilY(> 1J{'C1l described by Lick­
lider ilnd f)zemlulcl." 

FUrTh('l· iJltl'l'c~tillg nppli mlion.s of 
oui -.;(1 f'OllrCl'S lire d('scl'il,)cd in Ihe refer­
(' IU'I'~ riled 31 the cud of thi", filticlc a.'> 
w('11 lUI ill lIIally iliil liCS of Th fo Journal oJ 
"En",.), (" .... 111 ·' \\ hn".S"i ... T ... ~i". " 1 ~tJ,(k":· ,1 ~JkI 
E~,,",,"i~,. \01. 31. "'0_ 3, \lar('h. 19:-.0, Pl'. , ;j_16 

• 
the. Acousfical Soddy of A mcrica (for 
which there arc IWO comprehensive in­
dices nV:lihlblc). 

CONCLUSION 

The wide frequc ilcy range und high 
Icvel OUlpUt. uf the Tn" 1390-A H an­
dom NQise Cencl"tllol" mnkc it. useful 
fo '· a widc variety of npplicalions from 
lhe :J.ud io-frequcncy into the radio­
frcqUt"'IlC:,!' (lnd vidco-frt'Cluency ranges. 
The fcn.tul'CS of comp:lctncss and !"ela­
li\-cly low price also make it. parlicuhlrly 
t1ttmdi\·c to th r ~mall laboratory, and 
il!! Ilv:lilability l'.houlri lclid 10 an expan­
sion in appliclttiona fo,· II noise source. 

- A1I1'O"0 l.0 P . G. J~ETEHSON" 
'J c. It. I.i.klitler nn,l K n .. ·,,'I~ I~I . ··o..::ill"gr> I'''i~ 
~M' ~'''!''t!' llIu"""li"lt VR'"'''' 1>'.1(''''''' of C., .. ~I,,· 
uoo:· SrlflK<", J.II". ,y 30. Hil", \.,,1. '07, :ooIn. H70, 
1'1'. 1~1·'Zt. 
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SPECIFICATIO NS 
F •• "u. ncy R"ng." 1'hl~'c I",n.l'! uf noi:o(' Il.'I ~ 
1(0('1\'<1 hv 11 ,. .... lldl ZI T(' provided · 

{:t I 2d k~·: Ttl I' "pc<'trum II"·cl is m.iform fro m 
30 {" l<, 20 kc wilhin ± I db. 

{hI 500 kc: Th!' Sllt. ... trum level is unif",m 
from 30 c '(,1 500 kl' I,ithul ±3 dl l. 

(d 5 Mr: The 51)('f'tntln It-v,,1 i~ uui/,mu 
from 30 ,. '0 500 kc \11th;" ±3 dh (III{] frulll 
liOO kr I ... ~ ~ I (' IIlthin ull()ul ±S Ill, . 

Output V"'t,,gl: The 11l11XlUlum (\ llEln ..... iN'll il OUI~ 
put '·'JII:I!l:e on II"), or Ihe t hree I}lUld~ is about 
I \'olt rm.~. 

The IlVertl/t<' >!llC<'tfum 1\lI-el wilh 1 \"olt out­
put j" Ul lproxillUltciy :IIt rC)lIoll~: 

(II ) 2O-kc blind : 6 mHIlI'olts for one-cyd(' 
UIUHj . 

(b ) 500-1. <: i)llnti: ] miltil·olt for one-eyde 
h.'\lI(t. 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



, 
«(' ) 5-~h' h(llld: 0.5 millivQIL fot OI1e-uyc!t' 

b:llld. 
~ The '1' \'1'.: 700-Pl Voltage Divider can be used 

''lith this instrument to provide low output 
Ic\'cI8. I t hll6 multiplying fnctAlrs of 0.1, 0,0] , 
0.001, !~lId 0.0001. 
O"'put Imptdonee, The source impedlllu:e for 
maximum output is uppro:dmntely SOO ohm~. 
The output ill taken from !l. 2(M)O..ohm potenti~ 
ometcr. One output terminnl is grounded. 
Wavefo.m, The noise source is :I. 8ns tube that 
hfUl n vcry good normnl, or Gll.UsailUl, d istribu­
lion of amplitudes for limited rungl.'Il of the 
frequency spectrum. For the 2Q-kc range, this 
distribution is modified only slightly by t he un­
avoidaille amplitude limitntiow;! of II. vncuum­
tube amillifier. Muderllte clipping occur.'! on the 
500-ke rnngc and Oil the S-Me range. 
Voltm .... ., A rectifier-type, average meter is used 
for mell8uring the output voltll/i:e. It is en.li­
hruted to rend the r-m-s \'llIue of the noise a~ 
Ihe output terminnls. 

T,I" 

1390-A I Rondom_ Nol .. G' ''.,ato • •..•. 

DECEMBER , 1951 

COl'lt,ol" "'requeney muge switch, po"'er swit ch. 
output potentiomel.(:r, and :l \0:1 level at,­
tenUllklr. 

h.mlnal" Jack-top binding pusts with stundard 
%'-inch spacing. The lower terminal ill groundC(\ 
to the panel. 
Acce .. o.l .. Supplied: Power cord, spare fW:!e!!. 
Oth., Acu .. a,l .. RUamm'nd,d, l1'PE iOQ-PI 
Voltage D ividor. for obt:lin ing [ow output 
levels. 
Mounting: 1\Ietul cnbinet. 
Pow., Supply: 105 to 125 (or 210 kI 250) volt.;o, 
50 to 00 cyclC5. Totnl power oousumption .::! 
about 50 wutts. 

Tub,,: The following tubet! nre used: 
I --6D4. 2 - 6AQ5 I - 3-4 

All lUbes lire supplied . 
Dl m' nllon., (Width) 12 x (height) 7 J.i x (depth) 
9,).( inches over-al l. 
Net Weight: 15 pounds 

C."=-iC'C'C,d=-, __ Price ...... ...... r lIn:LE $2-' -' -.00--

TYPE 700-Pl VOLTAGE DIVIDER 

The TYI'~; 700-1'1 Voltuge Di vidcr is 
recommcnded for usc \\'ith the T YPE 
1390-A Random-Noise Ceuerator to ob­
tain low output levels. The voltage 
di\·ider consists of a Ia.dder-type resistivc 
net work, mounted in n metal container, 
which is connec ted to the generator out­
put by means of a shielded plug and 
t [l.ble. i\lulliplying frtet.ors of 0.1 , O.OJ , 
0.001 , und 0.0001 can be selected. 

The frequency cha.ru.ctcristi(' of the 
divider is flat within 10% , for alt sett ings 
ul frequencies up to 5 megacycles. 

S PECIFICATIO N S 

"ccuracy, The n<:clIra«y of attenuation at low 
freqllendCll is ::1:3% . 
Impedonce: The inpu t. iml)C(\aJlCe is 2000 ohms ; 
the outjJuL impedance is 2Q() ohms. 

Type 

700-Pl I Volloge Divide • ........... .. . 

Dlme nllons: (Height) 41"~ ,'( (diameter) 4 J2 
in«hos. 

N" W,lght, 1.Y.z poulId.-;. 

('ode Word 
-,--

.. . .. • •.. . .. 1 lIrr. ; 1\ 

Priu 

$50.00 
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GENERAL RADIO EX PERIMENTER " 
MISCELLANY 

CANADA 
To meet the steadily increasing de­

mand for General Radio products in 
Canada, which increase has been espe­
eially rapid in recent years, our distribu· 
tors. Cnnadian Marconi Company, have 
added two technical sales engineers to 
their stafT to provide additional compe-

ERIC HICKS 

lent technical and commercial assist.­
imce to our Canadian customers. 

Mr. Eric Hicks, after serving five 
years with the Technical (Signal) 
Branch of the Royal Air Force, has 
spent about three years in Canadian 
Marconi's development and service en­
gineering departments, during which 
time he worked extensively with elec­
tronic test equipment.. 

Mr. Robert Declercq has been with 
C. M. for twelve years. The last several 
years were in the quality control and 
engineering test departments where 

,..., 
General Radio instru ments are almost 
exclusively used. 

To bring them completely up to date 
with the latest General Radio products 
and policies, both of these men recently 
completed a training course of several 
months here at the engineeri ng labora­
tories and factory in Cambridge. 

Their Canadian headquarters for in­
stru ment sales are at Moot real and 
Toronto. 

We at General Radio have always 
been gratified by the wide acceptance of 
our products in Canada, and it is our 
desire to serve our customers with con­
tinually improving efficiency. We be­
lieve the above a rrangement will furthcr 
this ambition. Communications either 
to us or to our distributors wi ll receive 
careful and prompt attention. As always, 
we welcome direct correspondence with 
our customers. 

ROBERT OEClERCQ 
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" 
L R. E. PRESIDENT 

DONALD l. SINCLAIR 

DECE M BER, 1951 

Sinclair, Chief Engineer of the General 
RadioCompany,as its president for 1952. 

Dr. Sinclair 11'&8 educated at the Uni­
versity of l\1anitoba and the Massachu­
setts Institute of Technology, receiving 
the degree of Doctor' of Science from the 
latter institution in 1935. He was II. 

Researcb Assistant and later Research 
Associate at M.I.T. from 1932 to 1935, 
and he joined the General Radio Engi­
neering Staff in 1936. He was appointCt! 
Assistant Chief Engineer ill 1944 and 
Cllief Engineer in 1950, succeeding Dr. 
!\Ielville Eastham upon his retirement. 

During World War 11 he served on the 
1\'ational Defense Research Committee 
in both the Countermeasures andCuidl"lJ 
l\ l issilCti Divisions, receiving the Presi­
dent's Certificate of l\Ierit for outsland­
ing services. 

Dr. Sinclair is 1"1. Fellow of the I.R.K, 
u Fellow of the A.I.E-E. , and a member 
of Sigma Xi. He was Treasurer of the 
LH.E. in 19 .. 19 and 1950 and has been 

The Institute of Radio Engineers has on the Board of Directors of the Insti­
lIIlIloullced the election of Dr. Donald B. tute since 11)..15. 

R. J. CALDWELL 
JOINS GENERAL RADIO SALES 

ENGINEERING STAFF 
Robert J. Caldwell, for·merly Manager 

of Sales and Application Engineering for 
Ihe High-Voltage Enginccring Corpora­
tion, has joined the Sales Engineering 
Staff of the General Radio Company. 

Mr. Caldwell received his S.B. and 
S.1\1. dcgrees in electrical cngineering 
from M.I.T. in 1936, after which he was 
employed by the General Electric Com­
pany as Student Engineer, Personnel 
Officer, Application Engineer, and Sales 

ROBUT J. CALDWEll 
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GENERAL RA010 EXPERIMENTER 

Enginl'Cr. During World War IL he 
served !lb Administ.rat.ion Officer, organ­
izing une! 8upervising enlisted specialists' 
schools, fUi Regimental ~lIId Battalion 
Hut!nr Ufticer, ns Executiv(' Offi cer of un 
AAA Bal1alion, and as i\lili tllry Gov­
ernment Officcr in J apan. 

From 1\).17 to 195 1, :\Ir. Caldwell hus 

" 
headed the com mercinJ nnd sales activi­
ties of the High-Voltage Engineering 
Corporation, lIlullufaeturers of high­
voltage electrostatic generators. 

l:I e is a f.lember of the AmeriCll1l 
Institute of Elect.ricn l Enginccrs and 
holds the commission of Lieutenant­
Colonel in t.he Signa l Corps Reserve. 

VISITORS 
RECENT VISITORS to the Genera l commullicnlioliS Hcsearch F .. s tablish-
Rudio plant tlnd laborat.ories include: ment, Mal vern . 

From Canado: 

Pilot'. E. H. GOWAlI.·, Physics Depart­
ment, University of Al berta, Belmont.oll , 
Alberta, C'anndn. 

From Swit:r.erland: 

011.. EnxsT B"LDlXG t: n , Professor, 
Physics Departmcnt, l ' ni v('rsit y of 
Basel, BIl.SCI, Switzcrland. 

From England: 

:\111 . Fln:OgltlCK S. Run'oN, Princi pl.l l 
Director of Telecommunications Il l'­
&'Iu 'l' h and Development., LOlluon ; i\ 11t. 

. 1. I~. A1'In;nTON, Dil'C'rlor of the Tele-

From New Zeland 

PnOt'. R. T. POl.l."R O, Director, In­
dustrial Dc\'eiopmell t Dcpartment,Can­
terbury U ni vC'r~it.v ('oll ege, Chrilit­
chunch. 

From Japan : 

SIIEGEZO T A I\.\o, l'residell t, Y l ' I\IO 

OGAWA, Secretary, Imd A": IT"IIO No­

GM.II, Kobe I,OK.YO Corponltion, Kobe ; 
:\ J1 XOIl.t> :\ UM01'O, Diret:lor, Foreign 
n clal ions, :,\,ippon Ell'Ctric Co., Ltd ., 
Tokyo ; DII. TAI>,\slII 8AS" KJ , ('hief 
1~ llgillecr, ElectrOn 'i'u bt' Department, 
Kobe Kogyo ('orpol'll. tion, AkO!lhi-~hi, 

Hyago- l\en . 

TilE Cellerlll Uudio EXI'eltl,u/;:,''ff :U is moiled lI' it/lOut. ciHlrge fW C/. 
111011/11 1o ellgilleers, SCiClltists , I(·chllic;U fI .Oj, III,d otllers il/teresl.l ·d 

ill com IIllIlIiell' ion-j rp(I,wllf'Y "' L'flSllrPlll e ll I 111111 COli' rol problem". 
Ir'/, e" se"di"g re.:/uesl.s jor subscriplioll .<l !llId fUldres.~ -cllflll ge I/olice!!. 
II/euse Ill/Ilply tI,(' jollow;" g illjorlllfll.;o//: lWIII C. '-'Olll/Hllly (uldres$. IJpc 
'!{ I!l/"';;IIP.~.~ "QlI//JMI,}' i..,· c lIglfged ill. llIul lille "r 1l00'ii lioll oj j'HliridulI/. 

GENERAl RADIO COMPANY 
215 MA S5 ACHUSETTS AVE HU E 

CAMBRIDGE 39 MASSACHUSETTS 
TElE PHO NE : TRlIWbrldle 6·4400 

BRANCH ENGINEERING OffiCE S 
Nrw YORI I. NEW YORK 

II WEST Hun 
TU,_ WOrl ~ l·SIII 

L05 AN&H U II. CAl l fOaMI A 
IUD NORTH SEWARD STRHT 

CHICASO S. 1lllMOIS 

TEl HDII, ... t 1·5201 
110 SOUTH M1CHIGAN AH NUE 

TEL. WAI .. ~ 1· 3121 

... ~~, . " .. , 
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