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A NEW ANALYZER 
FOR SOUND AND VIBRATION 

The T ypt; 1,j.34 M A Sound nne! Yibnl­
tiOIi Analyzer (Figure I) is n new instru­
ment designed to supersede both the 
TYN; 760-8 Sound Analyzer and the 
T nt; 762-B Yibr:ltioll Analyzer. I Is 
tUliing range (2.3 to 2;),000 cycles per 
sCI,:ond) is wider than those of tiw two 
Clu'lier tlllfllyzcrs togel her. I t pro\'ides fol' 
the first time a contitlllO\ISI.v llI11tlblc 
oIlL"-third-och\\'c puss-baud Ill> well :IS a 

narrow band (8%). Among its other 
features arc all "all-pass" mode of op­
eration for measmement of the level of 
l"('('nliminpll! sig-
11:11 , greatly ill­
C l'cll !1c d ntlCllll­

lion far from the 
center of the finaly-

r. sis band , and 10-10-
1 span on the main 
frequell cy dial. 

This new :umlyz­
cr 18 battery 
IX)\\"ercd and pot·t­
able and is, there­
fore. convenient for 
:l.03I,,'si8 of sound 
:md vibmtiOll " in 
the field." I n the 
hbom,lory, in COI1-
jUTll'liol1 \\'ilh the 
'!'YI'E 1521-A 
Graphic Lc\'1'1 Re­
eordcr, it pruvides 
continuolls rC{'orcls 
of levcl vcrsus fre­
quency" 

Revernl types of 
analyzcrs nrc used 

figure 1. I'alle l View of 
.he Typ. ISS ....... Soulld 
end Vi .... o.ion .... nolyn •• 

for the analysis of sound and "ibmiiOIl 
spectra. 'I'll(' constant-bandwidth hC1-
erod.\"Iw t~'pc , exemplified by the Gcn­
cral Uadio T n'E 73G-.\, is "cry useful 
wherc a high degree of S('\C('t i\"il,y is rc­
quil'(!(l, i.c" , ,\"h('l'c the fn'quency S<'para­
tio)! of adjacent com])Oncnb is very 
smnll. The cOll~tallt-percenlal-\(."'bnl\d­

width t,\'PC, of which the Ocncml Badio 
TYI'I': i(iO ii; tin eX:lmplc, ha:; a lmnd­
width which inCI'Cllst.'5 in proportion to 
its celltcr fr<,'<luell{,Y. 

The analysi:; of sounds with bl"oad-
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GINllt"l ""010 fXl'lltlMlNTEl • 
buud or I'ontinuous spE'drtl r£'quir~ t hc 
ml'Usurenlf'lIt of bands of lIo i»t', nul "'" 
, luw oj di"I'I'\'lt' ('OtnpOIll'n llS, find fo r 
t his PUI'I)():-(' U\'li1\'l'-hund alla IY%(,1'8, lik(' 
II\(' (l('I1Nu l Ibdio Tn'B 1550 .. A , :lI'C 
U~l.'u, This type of :H1tl l,\'siil pro\' itil'''' 
da1l1 for lilt' (·!tlculatio n of "'1)('('('11 in lel''' 
ferCIlt'l' It'\'el Illid IWfll'in,l!; .. damug{' ri!:ik, 

A lall'!' d('\'l'iopmcllt. :l.nd 011(' of ('\'('1''' 

inl'rt'ajolin~ \x>pu!:ll'ity, is m('tl:<urj'm('nt 
with a oll{'-third-()('I a vc hall!lwidtlt , 
wltil'll J(in-s more dl'tailCli sp<-,<, trum d:lla 
than IIH' O<:' :1\'(' baud, hut whidl ;JOI " till 
not 11K I inl{'-i:Hn~u mill!! US a \'l'l'y .. narI'Ow" 

Land meaSllrl'm(>Tll, \1:ltIY iSlill ldurd 

Illt'll"W'l'nH'llt pl'(wl 'f llll'l!s am[ t'Oll1(, mil­
tt:u'y :::IpI'l'ifienliolls now cull for vt1/''' 
litir(\-Ol'I11\'C a nalysis, It \I'M 10 pt'ovid(' 

l'<luipnlt'nt. f(lr :<lIch llle:tsurenlCIlI:< thaL 
till' TnI': 1:';;,,1 .. 1\ :{('l\Ild Illid \ ' ibmtio l1 
AlItll,n,l'r WU" dl~igllcd. T o ill'hi('\'(· max .. 
imum uSlofulm'AA, t ht, frNluc llCY r:w~(' 

Wllr:< l'xlt 'lI(kd to include (hoS(' 10\\ fr(' .. 
qU('twit."" uf inl('rc';l in 100S\ \' ibnlliol1 
1ll \'II"'lrt' l1It'III ~, IIml thl:' 11[11'1'0\\ lill('1' 
Citltl'H('II'l'i'; li l' WIiS 11ddl..'d for tht, idellti .. 

fkalioll :l Ilt! 1lll'll;;UI'cnWlt\ of single-fre­
qUl.'III·Y ~pf'cIl'lIm cOtnponcnt-s. 

A WIDE VARIETY OF USES 
TIt(' THE 1.)5-1 .. ,\ Ri)llnd alld \,ihm­

tioll AI1!li:,"zer h:l!i hc<>J1 df'"il1:lIro for 
fllltll~'si" of Ilu' (llitput \'Ol\[lgl';; lrom IIIl' 
T\I'~; l,jr)I .. B Rnulld-U-'\'d i\I ('t ('r llHd 
t he T, I'~ inl ... \ \'ihrution ;\h'll'r. hut 
Il ["!! Im Jol 11\1111)' other U!iC6 in Ilcousli('(l.i 
find c[et:tricul w:we umdysis, 
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1. MeCi su rement of No ise and Vibratio n. 

Fij(lIl'cs a Illld ·1 show sound ami vi .. 
bnHion sl){'{'tm tl;; 1Il('!I:;Iured \\'ilh tbe 
Ulltll~' ZC I', These rnC:l.hll r('m{'nb were oc­

dL;;ionc<i by the PI'CSi'IlCc ill II group of 
l)ffi ccl'l of 1\11 illtCIlSi..' low.frt'{luency 1I0isc, 
which was (':lsi I,\' tnl(' f!d t.o an :ti .. corn .. 
prCAAc:J I' SOil\{' dis tance [l Wlly. The mea,," 
urC(1 spectra were plol ted on Codex ~o, 
31 , IM graph p!lpl'r, which is especially 
arr:UlJ(l'1l for o nt'-third-octll vc frequcne)' 
alUl.lyflis, DOlS 011 lhe m!lilL frequency 
dial of thc 'l'YI'E l:j,j,I .. A a llow one to 
tul \'illwe it casily from OIlC pr!'fcrreu one­
Ihil'{l-o(,t;l\'(' CCllter fl'('(llIene,v to the 

11('Xt. ' I'll{' stf(ml!-IO-<'yde IH'ltk shown in 
tlll' 1l0i,,;c spc~· t rum of Figl1l'c ;J \\'!\1>1 cv i .. 
d(,lltl ,v t he anno,vitl,ll; component. A 
si mpll' t'alculation dl'lUoll8trntCtl a res­
On[lI1(,(, in tlil' Oflil'f~ al this frequency. 
1'11(' \' ihmlitlll 1Ilt'IISllrl'mcnts were m9.dc 
on t he pUIllP !'!truet Ul'l' li nd illdicated 
t hat 110 importanl vibralion :II the of .. 
f('tlding fr~IIIClll'Y \\'iHl pT(~Ilt. The pul .. 
&\I;on;; of [IiI' II I t h t· compl'(~" inlnkc 
pro\f~1 II) b<> Ill(' flO ut'!'/} of til{' noise, 
C'orn'l't i\'(' m('a :< lIn'~ werc taken, IlIIiI 
t hi' rl'Sll ltill)!; !«JIIIl(] ~ p('I' trum is showl1 in 
Figurl' J, 

Bt'ellU~ thc m('fI$Urcml'lI1 cxtl'ndcd to 
fl'(l(llIc lII'i($ 1)('1011 20 l·,n' it'S. t ite TYI'E 
ill I .. A \ 'ibml iOIl ::'I l t'I('r W!IS 1lSf'\1 fo r hoi h 
!;(l11ll. 1 and villmtinll I1W3 ~lI n'mCllt i>, For 
soti lld ml.'ll'<:U I'Cml'l1ts, I hc " ibml ion pick .. 
up \\1\8 rcphwed h,v a micropho l1c of Ihe 
ty pc lI .<:cd on til(' T n'!': ].I'''5\ .. B Hound .. 
T.A'\,el ::'II "!{,\,, lind Ih(' .. (' I"c·tM "witch all 
the \' ihrut icm meler \\'05 set to ACCE LElt .. 
A1'IO"; . 

2, Ele ctric Wave Analysis, 

OUIsir\l' t he fi t'lt! or pur{'ly a<..'oustic[l i 
mCIl. __ UremCllI S. th(' T\'I'~; 1.)51 .. 1\ Sound 
alld \ 'ibrll iion Anul)' zcr ltill! cOllsidcl'9.blc 

" " ~ IIIQ 
, , • 
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IIscflllll~:<" Ill'! an electric wave :'lnnl~' zcr, 

('''pt'cinll,\' fm tll(' dctennillfltiulI of the 
:<PN' U'UIll of eil'ctri('al noise f'iJ!;n!lis. A 
jlnfticulady di lliculL problem has Ix.'cll 
the accurate measurement. of t he low­
frt.'quc!lcy SI)('Ctrlllll of Ihe output of the 
(:el1('ral HZldio TYI'E 13!Xl H:mdom 
:\oisc O('nNA.tor. Previollsly, with a 
lIarrow-bnnd Illlfltyzcr. it has been nccC8-
~:lr.\' to IISC eXt'{'('(lillgiy long :wC'I':l,l!; ing 
t imt'S t.o prodw'c rdiablo datil . The 
mefl!llln'IlWllt. tnll he m:ldc mor(' f':1s iiy 
wilh the onf'-th ird-oc lavc bnnd\\'idlh, 
which permit:! iI e.hortcl' averaging time, 
bUl is !It;1l suffiei(,ll tly St'I('('l ivc to yicld 
reliable duta. A J!;rnph of the Ollc-third­
nttll\'e spN"trum lew'l Il~ II fUIiI'! iOIl of 
frC<lut'IU:Y for Ihe TYI'~ 1390-B i.!lshown 
;n Fi~ut·(' fl. Xotc 
I hn t, !}('('/\U;«' thc 
Imndwidth of the 
1I11:llrZN is Prol>Ol'­
l;nnrd to Ilw fre­
qUl' I1CY ttl whit' lt it is 
11111('(1, "while"noise 
it PPl'nr8 to slope 11 1>-

fig"'" 6. S ... d."", 1 .... 1 
of the Ty ... 1390-6 Ran-
dom-Nolu a.n ... alat "" 
mool",od wUh th e 0 .... 
thlrd •• cta .. . bondwldth. 

• • 
! 
I 

I 

W!l.r(hs with incrcusi tlg frequcncy at. 3 
db pCI' octavc. 

3, U,e with Graphic level Recorder, 

There :\1'C mllny tH.ivanta j!('8 to using 
the Typ~ IJ21-A Graphic l..o\'el Il L'­
corder to rC(:ord automatically the out.­
put of the BOund nnd vibration allfllyz­
cr , Data :lrc acquirro with much k'SS 
COllccnlr:ltion and stnl in on the I>ar! of 
the opcl'alor; they arc llCquil'C(1 morc 
rapidly; illld a rc in the fMm of continu­
ous CUl'VCS rntlll'r t han ns datil t:tken at 
d iscrete points Suc h n.'l the Ollo-'third-oc­
tn\'e band ccnter frC<luencies. F igure 7 is 
n pholograph of the 'l'YI'~: 155·I-A Sound 
:tnd \ ' ibmlioll Anal,\,zer l'ollpled 10 the 
'l'\'PE 1521-A Grnphic l..c\'cl n ecorder, 
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:-ipccinl chart paper, 'L'YI' t) CTP-554, for 
llH' l'CC01'ucr has a frequency scale which 
matches the dial of the anal,\"Zel". He­
causc the lower limit of the frcc!ucncy 
rall~e of the recorder is 20 cycles per 
second, this ciuu"l paper covers oll l,\' the 
lap three dial spans of the TYPl:-; J 5;J-l-,\, 
from 25 to 2a,QOO crcles pcr sceonu, 
Within this frequency range, the com­
bination of tit£' analyzpr and recorder 
can be U8M for the fn,'( I\I('IH'Y analysis of 
solLnds, vibr:llioll, or cleclriml siglluJs, 

• 

An example of this usc is the measure­
ment of the response of [l loudspeaker 
in It room inadequately treatt.'CI for good 
listening properti!'s, When such a metls­
mement is made with (\ sinc-wlwe Si!-(IW.l, 

thc response fluctuates over a wide range 
of level, dCl)I!llding strongly upon the 
position of HlP fecpiving microphone, 
The r'esulls of tll'O such measmenl('lIts 
made wit.h the TYI'E 130-1-B Bent-Frt>.. 
quency Oscillator chain-driven by the 

Fig ure 7, Vi . ..... of th . ""alyur w ith d ial drly. couplad 
la the Typ. 152 1_A Graph ic L.y., Rua,d. " 

ret-ot'der Me shown in Figul'e 8, It 1I'0ulu 
be difficult. to average n. number of stich 
cu.-vcs or to draw a l'cl:l1 i\'cly smoot.h 

.r.--.-.- • • •••••• ••••• • •••••••••••••••••••• 1 
~,--- ....;..;.,;,,;. 

• • 
I~ 
• 

o ' I "F" I 
.... Q/JtHc~ '" CYc~ .. oTI. KCO~D • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · .--.--. .................. ................ . 

40, ""'~Ut " 

, 
• · .~ 

L, 
....,.,.""~ ,Ot ""c~ .. .. ~ _>OCONO 

j I 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

a\'pragc CUI'VC 011 

cilhcr gmph, It 
has bccn custom­
ar,\' in ncousti!' 
m~'[lstlrcmcnls of 
6t]('11 s,rsh'ms to 
llSP n. warble tone 
(n sine-wave sig­
na I frcqucnc),­
modulatedo\'cra 
I'Ch11 ivel,v wide 
rallJ,!;en.ta low fre­
quent)') 10 aver­
age, ill effect, 

figure 8, Two typlcol 
loudspeak . r charae­
t. , llIles os m. a " ... d 
with a ,In .. wa~. , Ig_ 
na l from the Ty p. 
13 04 _8 a e al_ft ._ 
qu. ncy Audio G. n . r­
alor and r. cord . d 
aulomotically on Ihe 
Typ. 152 1_A G,oph l< 

L. y . 1 Ru o .de r, 
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FIgur. 9 . S.h.mo,l. of pink .... I •• fIIIt. , 

over 11 1'[\Il~C of fl'cqllcll('ics and tlH'rcby 
prodlll'(' a SllJootlwr r{'Spoll&,l'u r \'C'. From 
811Ch n curve, gross tcndCllciL'S ('tll'lt)' from 

ideal performance {,un be ells;l." d<.'U'ctoo 

und ("orr('Cti\"(~ measures dt..'SiglH.>d. A 
mOl'(' mod('rll tcchnique tlSl..'S random 
Hoise. It i~ eOIl\'cn icnt tQ corrcct. fi~t for 
the 3·dl~p('r-oct[l\'c slope of white noise 
as Vil'lI'l..'(i through n. constflllt-pl'n'cnt.­
UJ!f'-b:Uldwidth filtcl'. A filter having n 
slope of - 3 db pCI' octave fro m 10 to 
10,000 cyelN; per second is shown in 
Figure 9. White noise which has \x.'cn 
('OIwcrtcd by sueh n filter from cons l:ml 
l'llcrgy per cycle to COllstan t energy per 
Ot:l3 \'C h:\8 been c!lllcd "pink " 1I0il;C.' 
The spcelm of the \\'hite noise Olltput of 
the 'I'l'I'j,; 13!)O-A lhndom Xoisc Gcn­
('mtor und t he pink noise outpul of the 

'e (; ' IMY" H,,,I II, c . • "",<11 .. , "]':,,"'1>"'<1" I", I ,.....,,,!i~ 
~1 .. "'\U'~rn""" (i'M' 41." f.· ltd'l)"i, I>~OiMff'''O. \ '01. 2:1. 
''fO. U02 ... r~'l, 1'1<.,..-.",1>.", 1!}.",1 
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filter 3S mellsurcd with tht) one-Ihird­
octave baud,,'idth art' shown in Figurp 10. 

This pink noi.se \I'a • ., applied to tlip 
loudsl>Ctlkcr in thp sallle loeation and the 
response wus recurded afler pa:-'lling 
t hrough thc OIl('-third-ott:ll'e lilter of 
the Tyl'£ IJ5,I-A. Figurc I I is a block 

LOUO­
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FIL TER 
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f ig, .. , 1 1. II10ck dloll'o", of Ih •• y"' ''' "ud for th . 
I .... dlp ... k., "'.01 .... "' • .,' •. 

Fig .... 10. (1.Ipp.I ... "',) Whi" nol •• o .. tp .. t of th. Typ. 1190-6 Rondo ... -Nol .. G.~ .... '", ....... o ..... d by 
'h, on._lhlrd_oclO ... bondwidth ond (low .. e .. ,v,) pink nolu o"'P'" of ,h. flit ... C ....... .s w". p'o".d 0"'0-

rnoHc olly on 'h' Ty ... \$21_A Gr .. p h ic_hv,' R ..... d ... CO"P'N '0 'h' Ty ... US4-A Sound and Vibration 
AnD'yt ... 
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GENERAL RADLO EXPERIMENT!R • 
<.IiuA"ram of lhc IlW:1.o.;Ur<.'I1II'lIl "Ylitcm, 
'1'11(.' rcspOTlS(.' is :<1101\11 ill Figure 12. llnd 
til!' imj)mvemeut 0\'('1' the CUl'V~'S of 
Figure 8 il'! cvidl'ut. The rf'.spoll.sc 
H1f'U~UI'c<t with the IUlrrow fi lter of the 
TYI'~: 1;,'),)"'-.\ is s ll1)\11I (II tlw boUom. 

rCl)Ortcd ill a l't'l'l'U! issue of the HX]Jf'ri­

II/elll<": The block di:lgmm and the fl ..... 

corder chnl't, (Figlll'cs 7 and 8 of I Ita tat·! i­
clc, rcspectil"{'ly) :;11011' the meusul'eme llL 
setup and the rC~lIl1ing decay CUrI'C. 

11 ('1'(' n litth~ more of tht' fine sinu-iur(' DESCRIPTION O F THE TYPE lSS4-A 
of liw ('ur\,(' i5 nppHn'nl. 

On the;«' l'ur\'l'~ th(' flul'tu:ltiou stt'ad­
iI.v (l('t'I'('A'l-~ as llie ('eutN' fn'qu(,Hl'), 
1Lu·r("a;.es lU..'l'tlu8{' lhe pa;;;.s baml of th(' 
tHtN il> "w.'Hlil.v int·t·(,:l!;in~. This will 
bf' tl ch:lr:u·t('ri;;;tic of all slIch rC<.-ordinh"M 
of lIoi,;c siJ?;nals m:ld(' with til{' Tn·.: 
1.3.)·I-A or lUi)' Olhl'l' L'()n:;:tnnt-p<."rcent.­
tLA'(,-!J:.Jlldwidth 3111IiYZCI·. 

TIU' :th:tl.vzer m;('(t with a mndom 
noi~(' g{'llcmtor con~lillll~ a genemlor 
ot Oil£,-\ hird-oel:L v{' b:Ulds of noise. which 
[U'l' dl'l'irable for mnny t-"IX'!' of :.Jt"ollsti­
cal mt'[l....;urt'mt'ul !S. Tht' sUI)('riorit,Y of 
olu'-third-OCI!\\"(' bands of noi:;£' ov(,r 
IHlrblc toiles for mea~lIr('ml'Bls of sound 
Ilf·C:l.\' time has bt'Cll l)Oil1t('(\ out in :~ 

recl'llt lIrtie\e: An ('~~mple of thisll~(' of 
the '1''1'.; 15;,')"'-1\ Sound ttnd ribrntion 
AII:lIYZN \l'a:;; the m('~surl'mcnt of the 
~\'{'rl){'ration timc of tt lurge auditorium 

SOU ND AND VIBRA liON ANALYZER 

Figure 13 is tI blurk diagram of th (' 
TYI'E 15;)-1-1\ Sotmd nlld \"ibratioll AIl:!­
lyzer. The four main blocks are t ill' 

preamplifier. the 111'0 tlIllillP; ullits, nnd 
the melcr-UHd-output !unplilicr. Thcff' 
ure t\\'o attcnua!ors operated by coaxial 
controls. Th!' large outer dial control:; 
the input att('IIll:1tor, which is usC<.! to 
adjusL the gain of the pt'eamplifici' to 
sui t the input, siV;Il:lI; t he knob I;olltrols 
til{' main uUenuatol', which is tlSff\ dur­
ing the analysis of :l signal. The main 
utt(,lluator is ill three separate sedions, 
located at the inputs of the tuning unils 
:Uld of the tlwlrl'-and-output circuit. 
Cunsecutive 100db steps of llt.tclHmtiou 
are inserted in t he difTcreu L 8(lctiolls in 
such :l way as to yield the greatest, pos­
sible dynamic r!l.ngc and protection 
flp;ainst overloading. 

'~L C. II"Ltj~ .n,\;1\ J ~lu",,,rril. "" G"I)";~ r... .... t 
I\.,...,,.,,J,., W'lh Ilidt H.,·",!ti,·") Ihd Wid" Il.~ll""'." (;~n· 
.... ,/ Hr.d,~ P.1,_i ....... /. •. J",,~. 1\I:,g 

fL gu •• 12. Loudlp. "k.r '.Ip"nl. a l m. a l "".d wllh pLnk noL .. and (lop' on. · lhlrd_octov. bandwld lh onlh. 
onoL\,ur and (I>oIIOm} nonow bandwidth. 
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FlO'''. 13. Stoc k diagrom of th . "nalyn •. 

A simplified schcm:ltic diilp::raIH of OIlC 
of the tuning units is sholl'll in Fip;lll'C 
14, The cil'cuit is bnsicnll.v a i\\"Q-sI:)j!;c 

11Ih<'-!lnd-trfln~i~tor nmplificr. 'l'ILf'rC is 
IlCg!ltivC fc('(Junek fl'Qm the collet· tor 
ci reuit of Q-l 10 the fiJanlf'nt of \'-1 , 
which ,;tabi1i1.('s the gain of til(' am plifier 
:lIld the opcmt ing points of V-I find Q-2. 
Thcre nrc two pos~ih lc patlu; for po!O.ili\"c 
fCf'fllmck. One of thCS(' is the 8<M:illled 
\Viol} br'idgc Ilet work. which prorill {'C;; :l 

maximum foo:Jbflck at Ol\(> fl't'qllCIlC:", 

and p:iVC8 the tlllling unit its sclcctin' 
th:lt'flctcristic. The other is It I'e;;;i~tin' 

yoltap;c di\"idcr, which p;ivcs the t Ullin!! 
llnit its flat fnxwellcy 01" till-pass ch:u"­
nclI'r;~t;f'" When ei ther !1Os,il in' feeti­
imek Il('twork is used, t here is ah\"aY i:l :\1I 
t'xet':s; of IlCJtative feed hack fOl" stability 
of ~flin. 

Thc onc-third-oet1l.\'c r(>Sponsc wa:'l 
synthcRiZl.'d hy rho;('c of the Q !llld the 
frNwcncy llepnration of two tllll ing units 
in ('a;;cadc. The rf'Sultnllt respu1\!;;c is flnt 
IOpp('d. ns shown ;n J~ip:ll1'c 2. When the 
D.\"\"DWIllTII switch is in the NAnnow 
positiun, the two cin:uits arc lUlled to 
the same frc<\uellcy, pt"odurill~ the 
1I:lITOW peak Rhown also in F igut"e 2. 
The t"l',;ullill!!; bandwid tll is S%. approxi­
mately OIll'-tclIlh octavc. 

CALIBRATION 

"...... Fot" me:"isurements m:lde in t.'OIlJUllC-
tion with the Tyt'E 1531- B Sound- LC\'cl 
:\ 1('tcl", the sound aud vibration antl.-

lyz(,1" can be cnlibrated to be dircct 
rc:\dill~ !11 sollnd-prcssmc level. The 
methCHI for doing SO CUll bcst be 1..'."-: ­
plained by reference io Figure 1b, a 
photogrnph of Ih(' :ll1Clluator controls. 
The lfll"jte otlter dial mll rkcd ISI' UT ."-1'­
n;St.:'ATOH is set flct(l1'ding to the ltmpli­
tude of the iuput Rignal so Hml the ap­
)l1·oprin1.c numher is aujac(,lIt 1.0 the TS­
I'UT VO" ·I'1:> 8 110UI,1) :-':01" ~;XC}; t:D marker. 
Th(' ma;n att('nllaWr knob is usuall." 
tunllx l full.v ciockwi,.:c (as it. ;s ill Fig­
II ro l ;j) durill,lt c(llil)mt iOI1. The sipul.l 
from the sound-Ievul meter is ('4111-

n('CIOtI 10 t he input of t he (uullyzcr and, 
with the lllMI.\·Zl'l" IIA .... IJWIDTII Sl'>'il(' h set 
:It .\1.L-I'M;~, t he reading of t he :l111l1rzCI' 

metel· ('(11\ he madp the &1111(' (ill dcuibcls) 
by adjuSlrl1t'lIt of the CAL thumb l"OIl­
trol, wh ile at the Sl1me lime the mov­
ahlc TIEl"IlH;J,l) dillllllidel" the attelliTatOI" 
knob tan be 1I10\'('d so that Ihe flame 
Humber is below til(' pointN· of til(' knob 
a8 is shown nt the window of the at.­
tCllualfw on the sound-II'vel meter. 

Bot.h the sotllld-level mcler 111H1 the 
anal.vzer then read Ib(' sa me o\'('r~:lll 

level, and lite uHalr7,(.'r is lh('lIccfurth 
direc t readiuJ! in olle-thirci-oct;wt' !>Ound-

Fig" •• 14. 11 . .... nl" • .,. .. 1> .... ",1 .. "f II> . luning "nil 
uud In 11>. "n .. l.,.u •. 

.. 
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GENERAL RADIO EXPERIMENTER ,. 

prC'R:mre II'Vl'l (til(' !<11111 of tilt· meter 
rc:\diH~ on the dt'f.'ihd stale !llId the in­
dinl.tion of Ihe flllr>rlU:ltor knob against 
the [) ~:c.;IIH:I.s dhl.l). 

:\ flirnilar syRtern can I){' lIRC(1 wilh the 

amplitude. The analyzer also can be 01)­
erated dircctly from a microphoTlf', if 
thc componcul levels arc sufficient ly 
hip:h (sCC' spccific:l.tions). nnd the TYI'~; 
15b2-I3 Sound-Level CnlibmtOl" can be 
used for calibration. 

rr tllfJ ,1IHdy~('I" is to be used for C'lcc­
tricnl f:oignal fllll1 JYflis, it C:ln u(> intf'r­
null.Y calibrated b.Y Ufit' of a 1 15-\'0It at: 
line 1.0 be direct reading in voltage at thl' 
input jZlck. 

ACKNOWLEDGMENT 

As is often the case, the author has 
rceci vcd much assistance in Ihe devclol)­
meut of this iustmillent from ma.IlY col­
Icap;u('s. It is a particular plNumre, how­
evct'/ to single ouL A. P. C. Peterson for 
his helpful nnd inspiring direct ion and 
II. C. J CIISCII for aid in the 1lll't'hnui ":11 
de;ign. TYN: ilil-A Vibration l\1l'lt'1' to nlllke thc 

analyzer's meter ~llio dircct rending in 

SPECIFICATIONS 

- J.J . F .... IIAX' 

fNquency Ronge: From 2 . .5 to 25,OOOl'yclC!l in four 
t:Ul.g<.'tI. 'fb .... I"RE:QU I~NCY dial is calibrated 
from 2.5 to2bcyrl~; th,' FREQUE:NCY i\llfl ... 
TIPLIJ~n. swit<'h h:\:; fOllr pOtsitions, I, 10, HlO, 
sod 1000. 
Frequency Catlbo-ation Accuracy: ±2% of t hc frL'­
qUI'fWy dial $f'ltinga.. 
Inpu' Voltoge Ronge: 100 microvolt.e W 30 volt.3 
for uo<eful iudiclUi!ln. Most IICllsitivc mngc is I 
millivolt full ;w,lllc. 
f .. que ncy Reopon oe: "NA HRO\V" : M " .. ,dmuffi 
"~punSl! i~ flnt ±2 dh (wt"r lh" entin: l uning 
rfinK". "ONI;;"'T \-ITno OC'l'AVE": Ma.:"inllllll 
rt'!:lpon!!l: i$ nn~ ±4 ,Ib ("o\"<.'r the entire tuning 
rt\lljl;e. With T!~])<.'ct. to the "ALL- PASS" r~ 
' I){)n>;(', th~· f'fT,·,·tive hfLnd"jdth for nlliilf' i, one-
1 Jiru otlJWI! ±2 db. "A LL-PASS": Flat from 
2.5 tvdt'1l to 25 kil')c"d~ ±2 dh. 
IIond;"'idlh: "N A H.R6\\"' : (&:t., plol ) RbJlonse 
iii d"wn 3 db fit ±I<:(. of "dt..'(:t(.'(\ fn:q\ll'ury. 
At u1J()-huif lind Iwi("(' ~('I('(·tNi frcqurllCY, I'('­

spong(' is dowll mOr() th1\n 40 rill. "ONF' ... 
TJURD OCTAVE": (So:!<> plot) U,,!lu"'idth is 
1.26: J lIlthp 3 dhpoinb. At ofll'-hulf rmt! twit..'(O 
tbE' IICle<'lC(1 frl"fjll"I"';Y, th" rcspOIl.~ is down 
mON' tlmn 30 I.!b. 
Inpullmpedance: 100 ki]Qhn"l<l, \lJ\huJ'IIJCt'd. lAw 
input If'rmin,11 gmll11drJ. to ~'I.iI.\. 
Me,.r: Thrl'i.' rll1!Ki''', - 10 W +]0 decibels, 0 to 
3 vulLo, rtnt! 0 to 10 voll.i. 
"".nuotor. Arljust,.ble in t()..db stcpa. 

Ol,e ct U .. with Microphon e: 
Mlotophone Ty pe Componenl h"els MUll h .. e d 
75!).. 1'25· 50 dh re 0.0002 trli'~r'lhllr 
155I-PII.. 50 db re 0.0002 micwhrlT 
t55I-PI H t;5 dh rc 0.0002 microhar 
OutpUI: .lack on fmut pllnel pn .. lI" iuCl; uPl'fH:<i .. 
nmtely I volt, open "ir~uit, wheu nwt~r iudi­
I':lf(~ fllll 6(!:lI,'. Output ftrllM."(\:I.n':C', .5 kllohm~. 
Tub .. : Four CK512AX Ilnd tWQ CK52l)AX. 
T,o no,.'on: Six 2N16\)A, two 21'521 A, und ~''''~!I 
2N32-1. 
Balleriu; Four 1.5 volt (Evcre:,J)' No. 935 Siz(! C 
or .'qlli\cillcnt) :uld two 67.5-volt ( "~vl're:Ldy 
No. 41}7 or Nlui'·lI\cntl. Bl!.tl~'m't! are I:lIIPl'li" d 
wi th in):ltrunH:nt. Ufo:! of b>lU.Nic~ april/xi .. 
miltely 100 houm. A BATTERY CngCI\: P'''' 
sition on thl' OFF-ON swil"h conn,·ttl' thp pronl'l 
mel(!r to indicate whf'u the bl\ttcrit·~ .'Irr Mti~­
f,lctory or Iwed tf) be replacoo. 
A«enorl .. Supplied, Shi(!idl'd /·:lb].· .. and .. plulC fLS­

semh]y for ("(Inll"l"fioh to StJund .. Jevd ll11'll'r 
PIliit:' 1.0 fi t input and output jMk~. Cllhlf'-run\ .. 

IJ1ug K.S.",·mbly for c:llihr1\tion using 115-voh 
inc. I'ouf'b for fLeCl'i!SlIricS. AiI']Jlaul~I\JJ!:g,,/;:,· .. 

t vP(' clIrrvill lC cr\.<ll'. 
Dlme nolon'" 10%+ 15J.i+ ll }i in~h('~, ovcr-ali. 
Welg"': 311~ PQul\d~ without !lc'~f\sOriCf';ur Cilrry­
inp: (':<:;('; 39! ~ l)(lu"d~ wilh tlc~riC!l and c,\rry­
illl( e:\ioIC. 

.,..,. .... 1.:'liO .. I'1 \,j~Pl<>r Ptu. reQui .. "d (_ ""Iowl. 

... 

Type C"dr Word I'rice -

1554-A 

1$51).Pl 

Sound and Vib,alion "nalyn, ...........••. "' 1 IlII.UlA 
Se' el Re ploce m ent BolI • • I... ...•...••...••.... onAl>IAAOIl.l.T 
Adaptor Plug ..... .•••. ....... .......... M.l.TOIt 

$1060.00 
7.80 

' .00 
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INCREASED BIAS CURRENT RATING ON 
TYPE 1607-A TRANSFER-FUNCTION 

AND IMMITTANCE BRIDGE 
The maximum permissible continuolls 

d-e bias current ruling of the TYPE 
IGOi-A Transfcr-FUl lctioll and Immit­
lance Brid/l:c has been increased from 
100 m3. to 2,j() rna. The new rating ap­
p!leg to both old and new inSlrUIIH'1l1s, 
si nce no ('hunge has been made in the 
instrumcnts, but n rc-cxllmillntiOll of the 
tcmpcratur(' rises illvoln:d has IIho\ .... u 
the oril,\"illlli rating to be too conscrva­
tive. 

In llH'flSUrf'mcHts on transistors with 
this illslrumcllt, in some C3~ difllculty 
has bff'1l CllCOUlltt'fcd a.s a resu lt of low­
frL'qll cncy oscillations arising in the cir-

cuit consis ting of the external I>o\\'er 
supply and biag fillers in (;ornbin3tioll 
with the t r!lllsiRt or. This difficulty shows 
up as:m inability to I.mltlncc the instru­
ment to n (:omplctc lIuli . (T he omission 
of the '1'''' 1'1:: l60i-Pj()(} Damper Luil 
may nlso produce a si milal' dreel, hut 
Ul(~ rcsulting oscillation is then at. :l 

high frCt:luency. ) The prcscnce of lhis 
lo\\'-frequl'ncy oscillatioll can be de­
u .. 'CIt.'(1 b)' means of an oscilloscope and 
curNI by II r·l'arT:mgemcnl. of the power 
supplies or by tile addition of appropri­
a te by-pass C:lp:teitors and 10fldin~ I'e­
sistors. 

A 50-OHM TERMINATION FOR THE 
TYPE 805-C STANDARD-SIGNAL GENERATOR 

To facilitate mea:;urClllcnta on 5O-ohm 
devices, a new 5O-ohm termination, 
Ty P£ SOil- P'2, is now available fu r use 
with the Tnt: 805-C St:llldnrd-Signal 
Generator. This generator hus nn open-

GENERATOR 
TYPE 805-P2 

OUTPUT CABLE TERMI NATION 

circuit output imJX'<l:mcc of 75 ohms, 
and the tcrmirmt ion unit normallX su p­
plit.>d with the gcncmtor gives output 
imrK!d nnccs of 37.5, 7.5, and O.ifl ohms. 
The output voltmeter reads output 

Fig"". 1 

UNIT 

f7'~O ' ~---'t I;~'n T E-Zo~50.n 

75il. 10 E o~ E~2. METER READING 

7'" 
E, 

TYPE 805-P2 TYPE IOOO-P3 
TERMINATION VOLTAGE DIVIOER 

UN IT 
Fls"" 2 

12)5£l 

75n 
~ZO·I .n 

Eo E~~E,. • METER READING 
'100 100 
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~ GENERAL RADIO EXI'ERIMENTER " 
Fill"'" 3 TYPE e05-P2 

TERMINATION 
UNIT 

12.5.Cl 

"" 

voltage directly for thC' 37.5-0hm 
le>rminution; for t.hC' two lowe.- im­
Iwd:w('C'!I;, thC' \'oltnwtC'r 1'C'ud ing is 
divid('(i by 10 and 100. r('SIX'Clivci.,'. 
ThC' T"' I'~; 805- P 1 T(.'rminatiOIl L-lIi! 
s upplied with tht· ,l!;t'rwrator :llso ill­
cludes a dUlluny antl'nna. 

The '1' \'1'.: 805--1':! ;")O-ohm T{'I"minfl.­
tion L'nit if! shown f!ehematiea ll .,· in 
Figure I. It will be S('('n t hat tIl(' no­
load voltage is still indicated ('orr('('t ly 
by the panel meter. With a ,)(}-ohm 

T yp" 

105-'2 
1000-'3 
1000-" 
,000-,. 

SO-ohm T •• mlno!;on Un;! ...•. 
'00:' '0'011011. O;v;d •• .. 
50-ohm T ... m lno!;on •..•.•. 
Oummy Anl.nn .. ......... . 

TYPE IOOO-P1 
TERMINATION 

UNIT 

TYPE IOOO-P4 
OUMMY ANTENNA 

J,wl" r --10 

load , the load \'ollage is one-half t.he 
meter reading. 

F igures 2 and 3, resp<'"<:li vciy, sho\\' 
the 5O--ohm t{'l"minatioll nllil as used 
with the standnrd T HE lOOO- P SiJotnnl 
G('lwralor (J.eces...;ori(,f!, the Tn'.: lOOO- P3 
\'oltllgC' Di" idcr, and the TH~-: lOOO-P.J. 
Oumm~' AntC'nna. 

The maximum output \'oltage with 
either termination is 2 \'olts . With the 
termiwltion removed , the maximum 
open-circuit ouq)Ui \'oltuge is 'l volls. 

CodtIVord Priu 

A LTV-K $25.00 
AIIMOll 17.SO 
AI.oUD 25.00 

. ........ AHIIOY; 1$.00 

. , , 
SALON INTERNATIONAL DE PIECES DETACHES, TUBES, 

ELECTRONIOUES, ACCESSORIES, APPAREILS DE MESURES 
POUR LES INDUSTRIES ELECTRONIOUES 

This intt'rn:ltional exhibit will be h('ld 
at thC' Part de:-; Expositions, PO\"l(' d(' 
Versailles, Pari~, Februar.,' 19th through 
23rd, 19GO. 

Gel1eml Radio will parlieipale again 
as in 1958 and will show a group of mod-

ern C'lcctronie instrument:> for laboratory 
and production. Engineerf; from our 
repr('S('rlt:Hi\"C's in FJ":lIlcC' , ETH. HAD I­
OPII OX , \\·ill be in !lttend:ul('{' to greet 
our 0\'C'fS(':\-" fril'nds and to discuss their 
mC'!ls urement problems. 

General Radio Com p a ny 

" ':," . .. , 
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