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r NEW, COMPACT, OCTAVE-BAND ANALYZER 
OPERATES DIRECTlY FROM PIEZOELECTRIC MICROPHONE 

.\n o(-!an,·hlllld analy,.:j,. hal'< ]w('om!' 
tht- HuH widl'!Y u."('d Iluolhotl of df'tpl'­

minill!,!; 'hI' fn'qlu'lley d i,.IrillUtion (If 

a('tm~,il'al IUli.-.(', I)('(':HI~' it ,1-il·ltI",. \Ijth 
mitlimulll ('fTo!"!. ,"uttiei('ut inflwmat itllt 
10 ,..ol\"(, TlIU",t tloi."'(' pruhlf'm:'. 

.\1(1,,,1 H('I:IH'-balld filtpr :-('1:- :IN' raid," 
(,tlllllwr-.uJIlf' (I JIll Opc'r:t1C frulll th(' ,)ut­
pilI of :1 NJtllId·!('\'P!lllf'lf'l\ "hi('h ~'r\'t·~ 
a .. HII a('ou:<,i(' pil'kup :Iud hiJl:h-illlp!'d­
:1111'(' pt'p:unplifif·!". In lipId appli('atiIJIl"; 
Ihi" Ilrmllgc'H\l'lit i", !/fl('l1 ilWtl1l \'puif'lll. 

owing 10 tilt' II t'f,(,,.;,,,, j lY of handliug two 
ill"'t·un)(,lll.~. '1'llI' 11('\\' T \'l'~: 155X 
Od:l\'t'-Baml :\'oi",,' ,\uHlY1,('r, \n·ighitlg 

If' .... " d1:l11 !J pnlltld..;, illdudf')< dIP ampli­
finl1 iou :.Ind high hqllL! imp<,dllllt·(, 
11(~'dl-d fOl' (lin·(·t u,...-' \Ijlh pir>z()('I(,(·tl'i,· 
mif' l'l lph,mr>,'':. With it,.. 1I(·("(',.,:.ory 'I'''I'~. 

15(iQ.-P-I PZT :\Iil'ropholll' .\ ............ mhly, il 
illdi"11ll'l" dil'f'('Ily ,}('t:l\'('·hftlld :<ound· 
1>",,,-,,lIn' 1('\'1'1,; rnllli -1-1 10 150 dh " 
2 X 10 I J.lll:Ir. a I':Ulgt' Ih:lt j:< :ld£'­
,!lIalf' for Ill(' nlajoril.\' IIf u,,,:~,... Whell 
I h,' :111.'11.\'1':1'1' i. .. Clpl'rat('d from til(' outpu t 
of :I ,,,mlld-II,,'('I 1Il('14'I', hf1\\','\'f'l'. 10\\,('1' 

!P,'('I ,< ('llll 1)(' 1II(,:I"ur('(1. 

TIl(' H(,\\' IIlml:pA'1' j,; :I1'ailahlt' ill lin. 
mod( ,I .. , 'I'll(' T HE 1.5.58·.\ i,.. d('.~iglll'ti 

I" 1111'('1 Ihl' n~jlljn:'m('H'" Ilf t i lt' ,'urN'lI! 

Fleu" I , "iow of!ho Typ. 
155. , " OClav .· Bond 
"", I .. "noiyt" with !h, 
Typ. 1560·'" ,U Micro · 

ph,n, ",,,ml.'y, 
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GENERA l R A DI O E XP ERIMENTER 

.\;-;.\ :O:pl'eifit'atioll fo r otj(\\'{'·\)allti fil\(~r 

~'I:-I (Z21.10 195.3) ill all N'''IX't'll'. The 
TYI'~; 155S-.\P ha,~ ht.llldli l'('ntNI'd al 
Ill{' .\."'.\ pl'f'fNI't'd f 1'N[u('nl'il'" f(II' at'tllI"· 
I it'!d nlt':I,..urt·llll'nl" (:-1 l,(i·1 UtiU).I T cn 
ulI{'-Q(,llIn' halld.~ af'(' ill ('lutiNI ill ('ll(' il 

lIIudel lugt,ther with an all.pa",", (II' 

11:11, t'haml'l('Iri.~li('. In addilion, Ih(· 
\-modcl h"" a Ifl\\-pll .... ,. filtN at 75 ('p:-<. 

Th('l ('1('('11';(';111'; rrui'" nn' £I('1"igll('(1 III 
rt'lllll'I' t''il r,IIH'f)U:-> "igl lak ;\ I i('roJlh(ll1i('.~ 
al,(, Iwld :1I a 1I1;lIimum t hrough Ihf' 1I . .:c 
or I I"all .... ; ... t 0 1':<, rat 111'1" I han \ ':tf'UUtll I ulX',.:, 
:llId pit'kup fl'om f'xll'runl map;II{'lil' fii'llI" 
i~ :Ivnirled h,\' HC·a!'!i\"(· filtl' r,~, which 
(·onlllin Iitl iudlll'lOl1', 

'!'It(, 'l\l '~: 1,,)58 (kla \'(,-Hullt! \"oi."f' 
,\llai,"zt'r ha>! 11 lmilt·in. fN'd haf'k-IYP(' 
I'ulihmtioll 1".vl"ll'tn for /I l"implC' dll'ek 
l,f tlw 11\,t'I"-:l1I ('I('('II'iI':d ..-y"tPm .. \ dia l 
~'Ilillp; !'I'nd.'r'" till' ill"'II'UllU'11I dirt'l,t 
r{'uuillJ,( in db r f' 2 X 10 I ~hul' for pi('zo-
1,1"('1 ril' 1IIi"I'O\lltOIIl'" l'allKill~ ill .o('H~i­
!idt~· frnm - 52 II) - 112 db T( I)II{' 
\'lllt ~h:II' , I>, 1\\"(' 1' j ... ""'ppll('tl hy t'('{'harJ,(l'­
abll' Ilil'kl'/·I-atlmium haIINii'''. 

'1'111' :llIal,"zl'r joill" , hi' ~nlll ill~ r:ttnil~' 
(If en iIHnllll('lIl~ p:wkagl'd ill Ill(' 

lIip-t ill ('ahill('l 

USES 
Speech-In'erference level 

Th" f(':Lrtioll" of illtliddunl ... I,. 1101"1' 
([l'!:X' lld Oil 111:111,\' f{II'ttll"', _\n\llll~ 111('0.(' 
i... 1111' llmpli, IHI('I·fl't'1 11If'lIty ('h:II'fIl'II'I'-

1\1· .. _""cIIM,II" l~' 11''''',,''',,'n<luliu" m~ an,1 C",.man 
"1.""~r,1 III \ 1: .. 101 

TABLE 1. 
Speech-Interference levels (db ) 

Volu level 
Ololonce V.ry 

(Fee,1 Normal Roi.ed 100' ShOUllng 
~ 

U,J " .1 1\3 fo;!1 , I~, " 83 
2 ~'!I I;~' " i. 
3 ,j.) "' 1;-;' i3 , ,,)!l ,'\!I (j.' " 5 ;,l ,y, tla ,;:1 ., I!I :)~I t\1 Iii 

12 13 \!I ;,:, iii 

" 3i " ". ;,,) 

"' ..... __ .. < .......... -_'r··· .. '"U~,·~.'-~'""'~ .. "" ... """""OC .... C .... " .... 
~ 

i " I • , 
r , " .. ; • • ,.' , 
," 
i-
" 

""""""" .. C1Co. ............ 

Flg u. e 2, Ty p ica l octo v. ·ba nd p . ....... 1. ".10 
. ncounl.red In Ind u.I • ." 

i.~,il' of th(' 1I0il'(', [ t i", wd l kiWII'll, fur 
j''inmplf', Ihat Iligh ,.:lll lllt.l· pl'l· .... "u n · lp\'l' ls 
ill til(' Oel:LVt' b:II1US non 1200, 120()-
2100, alld 2·100- 1800 ep,.: inil' rf{'r(' wit h 
:<1X'l'l'h tOlllllll ln i(':l li rm , 'rhr 11\'Nag(' uf 

til(' hUlid I('n>!:, ill d b fij I' 1I1(':<t' I lm't' 
hand" i" (,;, lIrd i>1X'f','h·iu Lt ' r ff' n 'lIt'f' 1«"('1, 
and fut' ,"tt!i,,,faetoI'Y inll' lI igihility llf 
difli l'l1l, "pt'«l'h Inal('rinl ! hi,. It,\'{'1 :-<h'II,11I 
Uflt ('x('t'('d Ihe \'ah,l''' gi\'1'1I ill 'I'ahJt, I. 
\\'hNI' :;-p(,(,l'h call1lO! I){' Il('al'd, II flt lilt I." 
dl)('~ dfidl'll<'Y ::,ufT<'1' , hili Iht' d:lIlgl'1" nf 
;ll'l'id('nI;-. i" inrt'{':I:«'d 1)('(':111"" ",hotll('d 
wfII"lIings IIIUY IIHt II(' \1I1U,'I.,.lood, 

Heo ring·Oomoge Ri~k 

'I'll(' T \'I'E 1558 ()('\lIvI,-Haml :\"oi,;{' 
.\n:tI.\·zCl' i,:. pnrlil'ulurly ,..uitahl{' fill' 
dl 'I{,l'minin~ til(' pl'Ob:lbility of ltC':ll"illl! 
lo,:s du(' In lIoi" ... ('x pn,.lIl'e, 'I'hl' 1I0iS(' 

"1X'l'11'a PI'{Jtitl(wl by :<l,\,t>r:d iml l1,.:t rill I 
"di\'i!i('!'1 :U(, :<ho\\'11 ill FiJ,(11I'f' 2. \\'hilr 
Ihc'l'(' :1I'C 110 "I:wdnrd lIH' thflt'" fol' 
:I":«'~,,illg litl' po,.:,.:ibi li t,v of 1lC':ll'illl!; 

dnmagr in INm:; of o!'tavl'·!Jalid alml­
y:«'~. il i" g:ell l'l'~I Il ,v 11('('('1>1('([ that 111(' 
()('Ian' .. hnnd PI'Ci:l-"U I'I' len:-I ill 1111)' of tht' 
balld", f l'o l11 300 to ·ISOO I'PS ~hould nflt 
('xn'<'ti 85 dh fot' daily t'XP0:<L1I't' OWl' :\ 
Ix'riod of yl'al~. T hLls. 1':11' prntl't'tion 
\\'11" [It'('i'(' I'il)('(1 for QJl('ralol'l< of tIl(' 
Illt(,llmat i(' I'hiP1X'r nml (·ahl(,·hraidillj.!. 
mal,hint, of FibrUl't' 2, 
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OCTOBER , 1962 

~ l nllY org:lll i7':ltions c011(luct pcrifKlic 
ill':ll'iug t(>:<ls :Iud 1l1ailltaill r('(' ol'd!'\ (j f 
Iloi:<l' ('xpOi<l lre of t h!'i l' 1'1l1pIOYN'ti. Su ch 
a progl':lJlI is J"('C"lIl1m('lId ed whf'I, '\"{'" 
em l)I,)~'('('l'I :11"(' ('xl)o')"('{1 10 high-I!'\'('I 
IIlIi":(' .. \ j.,ruidf' 10 1"t' (" "11Illf'nded pr,wf'­
dnl'('~ i" 1\\·nil:lblc.' 

~rr-'~lr-Tl---------' 

Office Noise 

Di ffie'nlt)' in IWlll'ing !'\jll'l'ch l'HIi I'c,~ lIlt 
ill PO{)I' tlmec cfli "i('11{',\", . \ 11 orta"f'-b:llld 
a llaly-.is tnken in :111 oflkc alllll\'!'\ the 
noj,,{, 10 !)(' rllH'd by II~ of a 110;,.;{'­
(·rilNion (XC) mtillg. I.ikf' :<1X'('c-h­
illtt'r£cl"f'lIt·1' len' t.:l1I XC' 1{'I'cl : ltt ('IlIJlt ~ 
i'l 1'\:tlU:ltc t hl' lIoi:«.' f'lI\'irol1lll('llt hY:l 
.. i11)1;le 1ll1111ht'l .. FigUl'(' a :l1Id T nbl(' 2 

t N C CURVES 

, ,. '" \ t :"i,Ir, lor n" .. ,,.'~ t i,," \.If U~ ... in" in In,I,,, .. },," 
:<111...,. ... ,,,,,i ,,,,,, "n "'''''''' 01 ,I", C.",,,,,i,,.,., "" n,,,,,,,.,,,. 
" .. " of llearine, 'm~r"'.n , •• "IrIO,. of Oph'h.h", .. ~ .. )' 

• ro 

" I:\() XIO 600 1200 2400 4800 10000 

.n.1 I "",,"T) DOW""'l , ,h.,lab'" r ..... " , l~ n~,.I, C .. ol .... , 
"',I""""IIIIU"," ". )Ii""'" .. r II ... _\III~rit.n ' ~.rIrn'l "I 
()I,",haln'o)~,. ab<l U'",,"r,.naoIo!o-, 3:r. s. 11\· .... ,10) 
,., ...... t, t.oe ,~f,1, (· ... r .... , .. , 

flgu.o 3, Cu ...... '0. ""0 with T"blo 21n det •• ml" ln g 
tho p ..... luibl , I.u .. d , ,,,,," .... 1 ..... 1. i n ,Ight 

........ ~a .. dl . 

TABLE 2. RECOMMENDED NOISE CRITERtA FOR O FFICES 
~niS(' mc[\surf' ll1('nt 1'l m:1df' fOJ" 1111' jlllrpo,.;(' of jml~ i t1g t he sfl li:;f:u'lor'in('i'..<I of Ilw 

III)i.":(' ill :111 nflil'c h~' ('orn p:u'i :$Ott lI'il h til('."C l'l'ilf'l' i ll ~hould he ])(,I'fo rtlwd llitll 1111' 
ofli('(' ill 1I0nnnl OI)('rlIIion, but wilh nfl Olll' talk ing tit t il(' p:lI"l ieulal' de..:k or ('011-
ff'I,'ltl'f' tubl(' wilt,1'(' ~ I)l't'eh f'(1l1l11l111I it:l ti()n Ii< dc~ i n:,,<1 (i ,t", wi1('rf' till' tllf':1.<!tll'f'lllf'1I1 
i .. Ilf'itlg m:ulc). Barkgmu nd nui:«-' wit h the uffi('(> UIIOf'l'UpiN! should he luw('r. ~a.I' 
hy :1 It) 10 uniti<. 

NC C ..... e. 01 
FigUfe. 3 

Co ...... unlca tion En..-i.onment Typical Ap plication. 

\ ·I'ry.qui..,l Oml'~ li'I('I'hollf'"~l' ~:lI;~fi1f~E~'"'Ulh'I' ut1if'\'~ .Illid <'<)II~ 
-:-;::;;;C-,-",,,,;:--t--c;C'C"C'C"o":"C'·"'C"C'c'c",,,tg., .'on I't'j',1I't!>', IOTy I (.'n'w·/' roolll~ fnt 30 I",upl." 

"\"('-20 to ;\0-30 

,\('-30 lO) X~') "Qui.,, "' oni('e; il:l l i~fll<'lOr~' fM ('OOfl'IT'III"'" tit I'rinllC or l!Il'm;·IJM",I.· .If· 
a l~fI t"hl('; 1I0nuni ""if"(' 10 tl) 30 fl; 11·1.,- fif"("", t'j'f"'/'Iioll mom", :md 
pliont' Ill«' ><:'Ii~f:'/'Iory, 11111:,1] ."(In f'll'nt'i' mum.~ for 

&li~b.'lor\' for "ollfen'nt't at :t Ii- III S-f1 
t:' IJIt' ; 1l'lr·,ihC>tlf' II,",,' "lII i~f:H'tory; norm:,1 VOi"l' 
t; In 12 ft. 

20 1"'0,,1(-. 

). h'(tium-~iz,'( 1 olli.-e,~ IIIId 
i,,, III><'rial h1J.~ilt("'" oftit'es, 

-:,7.(~.C-lCO;;C,-o-:,C(C._C"':;;:~S:t1 i~f:-"C.,Co-'-" --;'"-r f,t)uf"rl'tI("'>I til :t 1_ h) [J..ft~~~rlC('I'tl J.:ilH~, titilt lUi.! drllrt­
tnlolt'; It'l"llholw u~" Of',·: .... iol1:III~· ~lilChlly ,Iif· inlC room .. , N.,. 
fi"ult; IInrm:l1 vl)i.", :I to Ii rl; mi."('il "ni,'t' 

-:C;CO;;C-,-",,,,:;;:-"';7'=o 12 fl. 
;\('.,jQ to XC'-S~ l·II~:,'i"r: ... lor\' for <'ouft'r(',,<,('!01 of mort' Ih:1II 

Iwo or ,Im,'(' 1If'OI'I,'; It'Il'I ,hotn, Ui'(' I<lightly llir­
fil'nll; normal \'oi,'" I 10 2 h; f~ i",,~l \"oi"t, 
3 10 Ii ft. 

\ ho\'C XC-.'),; ",'('rl' ""i.~\'"" "nin' t'lIl'irilU11lt'III mt,.::, ti.f:,,'~ 
tor.,';' " .I"III;",tl' U~' dim,'ult. 

Heo'n'l:trinl arc:'11 (tYjlllllC) , 
:t{'('onntiulC :'~311 (hu~illt"'lf 
m:u'hirH:>I), hln('l'rilit room", 
('h'. 

;\01 rf'f·omml'tI.h~1 for :lnY 
1 "11<.' ur (Ink", 
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tiff' Im_....:.-tJ (Ill the \Il\fk f)f Ik'l':.lll('k a :lIId 
hi:i a....:.,.(j('itltt's. :'I le'\l'urM Otla\,c-I)!\l1u 

le\'l'Ii'i 111'(' pI01!C'd 011 the Kl'Ilph, tutti the 
lIoi"t.' i,. rUled ill IC'1'lIlfj of I II(' hi"dl('.~1 
XC' I(,\"(·J 1"(':H_,h('(1 ill allY {wl:lYl.' halLd , 
The' l·hMI Kin'" rf'l'l)mnumti('(1 l'ri'Nill 
for ,·ariflu;. tyPf''' of uflil'C's. 

Loudness Level 

LoudtlP,.,.... len·1. a IUf'Wml'C of 111(' 
ioll cillP"" "f "nllud,~. (':lll ',1' dC'If'l'miHI·d 
f mill t il(' '·f' .. tllt ... of 1I It (ICta Yl.'-h:1 ud 
al1l1l)'1" i,... It i" \I ('oll\'('lIi(,111 singlf' IIUllI­

Iwr, whith tlgn'('., wilh I'ui>j<'tlivc (' .. I i­
mate ... )f l"udl1t',.,. .... 

Aircraft Noise 

Be{·ellll." a IH'\\ IIll'1ltflll of 1"1Itilli( (lil'­
"ran 1I"i"'l' ha,. (,Olll(' inlo Uf;('.' Thi .... 
1II('lhoo raIl'''' Ih,· aJlllOyalH'(' ",dul' 
";I.her .hull the loud liP" ... uf a -.(lIlIld 
TIlt' l)('I:I\'e-IInl1<1 II'w,l.:: :Irt' lI"l'igitlNJ iI' 
a Ill!lllllt'f In Ki\"1' ,l::ood ('OIT('bt illll willI 
li,.tl~lIer jlldv;nwlI1 !If Ilw " Iloi,.ill('~",";" of 
I)olh r('('ipl'O("lllillg-('llgiuf' alld jet :Iir­
f'raft al'\ the.\" pa .... o\'t'rll('ad, 

Vehicle Noise 

\'chide IIni."'('. C'"p('('ially tnwk lIoi.--<' . 
h.I" 1)('1'(1111(, n ..('rlOII'l pruhlf'llI ('II ('Ily 
"1n.'('I .. :llid ill N, ... j( I(,IIIi:t1 tl l'(':t,... ;-\flltll' 
\\"ork ha .. IJ('('H dOIH' hy 1 t'lwk m:IJIllfal'­
Iw·C'I· ... 10 allwlijll'ul(' llli.., "jll1:11ioll , ali(I 

..... ~ .. ".,. 
.. _... ot_ .. 

, 
• .. 

•. '~- .' -" 
.~. . -

~ iF""" • - i' 
• , , 

t L" , ( 

, 
j , 

1111'11' i ... JljJ\\' ill (·ITl,,·1 [III .\uuJIlI"I,ill· 
.:\ l ulI\lf:l'·' U I'1'r.~ , \ s."ilwiation tip('l'ifil':1 I ilUI 
which I'!.'quin's t haI lIoi"" knot.. II(' 
llIt'a,;u]l ·d lIith :\11 Iff't;t\'l'-h:tlld IUli"I' 
:lllUIYZN. 

Vibration 

All hOllgh 1 h(, I rpml ill \,ihl':ll iOIl 
:IIUlly:-j,; i~ 10\\,[11'(1 the \l iS(' of ("\11 :Illll­
l~' zf'r with 1I1IrroWf'1' h:wdf:o, l'Ul' " 11" 111(' 
Ct'ul'I'al ILIiJiu T rpi-: 155·1-.\ Sou lid atld 
rihr:llilJlt , \lIal .vz('t".~ Ihe Tn't: Lj5S 
(klfl\'('-Band .\"01-.(' .\unl.nl.'l' \dlh il" 
low-!f't'(IU('llI'Y O('la\'{' baud:- 11I1I,\' :11 .. " 
h(' foulld \I"/.'fu l. Th(' high iupllt itlllX'<l­
:111('(' of Ih(' (}('I:l\'('-li:wd IIfJi--{' :1II:l1yzI'1' 
1)(,l'mit" dil'l'('/ l'flllll(,(·tioll f)f a pil'zo' 
('!t·('t ric \'ibnll il)]1 p i('kllp. 

Acoustical Characteristics of Slruclures 

'I'll(' ""llUd I r:1I1...-rni..;"ioli 10 .... ..; of lI':dl ... 
parii']!)!]", :llid fj'lI.m" {':I II he d('((']'lIIilf('d 
\\ il h 'he (It'(:l \ '('-11:111<1 uoi."£' tllI:1 l,yz('f :llId 
:1 wid('-it.'1ud Ml\ttlO .... JI\ I·'·C' "'H· h :, .. (Itt· 

{;(>u(,f:ll Hadi., T n t: 1390-B HllltdttlH­
Xoi,.;c Gt'II('raI4Ir. ' 

' I, .... I.. l .... · ... "'·~ , " (";1.'''. I ... ""';'" on 1\"""",1<1':' .\""i.~ '_,r<>J. \",,1 ;1. ".,. I . PI> 1 \1.~1. J8n"8'~. 10 ... 1 . 
• " . \I. I\'y'~r, .. ,....hn .. llo" ... n H .. tl;""" 10 f'", """n.1 
.,.-." , \, ..... It ... J".,"." ~J IA. ,1 ..... .,,..,,/ .w.-.rl/l ,., 
,1 ... , ,,,·,, \ "I a t. !' ,,,,,I...,. L I. PI' I II ';' I" ( lro. !'n".",Io:-., 
10·-"1 
.J J. h,.. • . " \ ","to» .\""I ) ••• ' .... """'n,l.o\l r,I,,..,,,,n:· 
f;, ",r ,/ N."I'" oIJ~·n .. ,.,.I", 3;1. 12. t.,...,.,,,,Ix-r. I\>"J. 
'. \ P. fl. ]>' ·h·."..n .... \ ",.,..<:" ... · ... '".01 U .. n '~"" I. k .... 
,nral "u""':· (i'~" .. 1 1I·~Io .. "',,~n' ",~~I", a I. I. J.n" ••. , . 
11100. 

"" ... " '~D ... '1 ' .... ,"c • 

r*::.i~ rK2.J .• ~-~ ' I-'~.ji r _ .... _.... f " ' l' , -., . 

L ., '.1 
. '- ,., .. " •• ., J 
"'- 1 • 

...... ,. ",..." ~ ..... . -- .. . ..... -.,.-... "~ -~ .. . 

• 

~ 

I 1 

• 

,- , ........ 
-"" --
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Fig" •• l . F' . .... . n cV '''ponn .hora ... . , I.tl .. of 
th o p •• ornpliA • •• 

Non-Acoustical Uses 

Til(' TYN: 1558 O('\:ln.'- Balld ~oi .. (' 
,\lI!dyu.',. I'all I~ 1I:;;l'<i fflr pllrpo."i('" ",h,..· 
t haH ac·"u,<ri('al lIoi~ ul1al...,,,; .... [I II' 
1I ,"£' fll[ rOll' m('a_~ul'i llg I h!' clcctritllt lIoi,.(' 
"pel'lra W'l1l'1':ltcd by ampli fiN><, hq)(' 
n.'c>()n:IN", arid (,I her cicctrcIllie C!c\'it,<,,,, 
It ('all al .. () fUllel ion :l~ a tUIIC'![ "011-
1ll1'1f'r or a :«'Il'('ti,'c urn pliflcr. 

CIRCUIT 

The:- Tn>E 1558 Oelan.,- Il;lItd ~fJi~ 
,\II:.lY7.\'r ('oll .. j,.\" of 11 high-imIXxl:lIl1't' 
mi('rophl!ll1' pn'lllllplifiN,:1 11IIwlilc liltl'l" 
hU\' illg 1I IIOi."'(' 111uld widlh flf OIl(' oelun', 
all oulpul IInq)li licr . :lud tI ]r·\'(·\ ill­
dinl!"r. .\ 11 dCllwlllll ry s('hl"lIlati(' di:l­
gnull i" "lInll"lI ill Figure -L 

Preamplifier Section 

Th(' pl1':tmpliliN :<.edion ilH'l1Hk~ all 
ilipul :illr·lIl1alor. :1 high-illpul-irn l)('(l­
:liU'('. ullily-g:tiH amplifiN. :! \\"('i~l lIil1p: 
1l('I\\'ork. ;llld :l ='('('fltl(1 i lll ('III,a!nr :llld 
:lIl1 plifiN. It h:!..; a maximum mid­
frcqllC1H'y vol lagc ga in of 20 dh, 1111d 
il:-l :Ullpli! lIdt'-frl'qIlCIlf'Y dllln/l' ! (' I" i"" i,' 
\'all 1)(, "'£'t by mea n" of !I n illll'I"II:11 
,,\I'itch to 1)(· eithc-r c';'''Clilialk flut fnHII 
20 t:p.~ 10 20 kt' or (,-\\"('i'~ht('(1 (:-11''(' 

figun· 5), Both ilttcnlla l (' I".~ il l t hi "" 
,<c.·(·lillll a,'e n JIIlrnllcd by 11i(' brgc n UII'r 
di:11 of tlU' l'O:!Xi:11 IM~ I) U:"~: I . ,·ollirul. 

' I;. K u,,-... 1"'I'ru,· ... II'~rfor""' ...... PI" •• x~ ... """''' 
ror I"" r:.,,,n,I·I,,,,...t ;\I~'H:· a'M .... / N",/;" I-.·'I""'i",.",~,. 
:12.10. f)oo ' "b,,.,. 10;08. 
' . :. I::. (:r-oooo;. " TrrJ: I :;':'I·C ~uml.Lo-'· .. l ;\I~I"'," (;,."",1 
I/·~', .. 11,,... ''"'MI". 3,;.11. \ UK"". 1001. 

OCTOBER , 196"2 

Thi~ dial j,.: 1l.~('(1 III :Jdjll~I til(' gain 01 
the jlre[lmplifiN ill IO-<Ih ~tl'P'" io "lIil 
'he o\"('r-.I111 lllllpiitut\f' of the ::-igllal 
IIt'ing :1unlyz('(1. 

Filter Section 

The filtl'l' i~ ":\"111 "f'~il.('(1 :1-- all i~ola'NI 
('(l":f'udf' (If Ihn';' /"('"",11:1111 :-<'("liOlI:-. Bc·­
lW{'('1I "W -"f'('OIlU :11111 tllil"{I l'('C'l i on~ i~ n 
20·uh "'ll'jl :t11C'lIlI:Uor. '1'11(, 1"('''''11111111 

fr~III(,H(·i ...... nf lit ........ ·I·'iull:- :11l.· ~lagg('l"I'd 
:l1'f)Ulld tI ... 11'1I1N frt'(tllf·I1(·Y of tilt' 

l:('1l'('I('\1 b:l1Id III ~in':l BII11I·r\\"ol"lh . (lr 
"1ll:lximally fbi:' f'i1:lrat'h·ri~lil' . F...tteh 
lilll'l' ~1"'li"rI t1"(',~ :1 hh,:hly ~1;lhilizt .. 1 
l'lIl'n'lll :1!11plilif'I' fUll I aH He h'<'<lhal·k 
/U·t\\l,rk. g'llh n'~i~I"I"" a 111 I t':lPlH·itll/"-" 
ill tlw f('t·dhar·k 111'1111,I'k llr\' "witl ·hNI 
ill fl rl1:,hllPl' II'hidl :dloll'''; l'l ll'lI e11p[lC'itor 
~'I I" hi' ll"l'd fl'I' 11\0 l'lIHd .... FiglIN' 
ti i~ a f1lt1('Ii.)1I:d din/l:I":11lI IIf a ",illl!!t· 
F('I'Tioll. 

f1' .... 6. f .. n~ . 

Iiono l d lo" om of 
o , in"~. " d iD" 

of Ih. nil ••• 

----. .....".-. ., 
• 
, 

T 

Fil'l1l"t' .. ~Iw\\" Ihl' l,llnd,p:I,,": {"h:lr:w­
t('f'i.~til· of Ilw fih(,T'~ ill Ill!' -. \ moch·l. 
T h ... -. \ I' Ill' KI.~I h:1~ ilh'ut i":l1 dl:lr:.H'If'ri,,· 
I i\'~. hul dill,'n'1I1 ',,'1I1(1j' fll'1 l l1(,lll·it·~ 

QUlpVT Amplifier and MeTer SecTiOl'l 

Th,· nnlplll allll)liti.'I· "l'I ' Ii'lll 1·IIlI~i,.I-" 
"f:1 3(}·dlo ~\(." :LtI('IHlUlnr.:1II :ll1Iplill('r. 
a dl·lt·c·Trw. alld a 1111'1('", .\11 i .... olnlilll( 
",Tage fo/" Iht' I ,UtPUT T,·rmiIl111..; p l"l'n'1I1.~ 

all,\" Ip:1d from :dl"f'C'I illl! til(' nwh' r 
illdil':lli"II. Thl' dr'II'I'1111" l ·ha t~ll·tNi,.:tii· 
i"" tllla ... i . rm~ l ,.,0 I llat 1111' Int'l (' r ill~ 
di('Mioll i~ \1' ''.'· ,·I""l'I ... rll\~ for !l1f,,..1 
IYIX''' of ,.:iV;tLak 

Ttl(' 1H('\('r i.~ idt'ulit·:tI to 11i(' OU(, u ... ·d 
ill the Tn'.: 1.551-(" :'ioltllc!- l.t ·,·,·1 :\ 1('I«r' 
;llId I h{'r('frH1' h:l..; t h" d,\·uftllli,· I'h:T raeTf' I'­
i,.: ti (',. ":1)('(·ili('(1 h ... . \~ .\ ~1)('I' ifij·:\tiulI fHI" 

(;(,11(,1111 1 )llq)Il.~(' :-;1\11/111 1.1.",('1 :\ f (,IN~ 

7 
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GENERAL RADIO EXPERIMENTER 
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Fig",. 7 .. , f ill e, oho,ode._ 
il .ies 01 th" Typ . 1$5 ..... 
"' . ...... re d wllh liln." a,_ 
pned .. I INPUT (SlM j ' • • mi _ 
"010 . The Type 1551 _01. ' 
~h'''acl • • III;u Dr . Iden!! . .. ' , 
"".pl 1100' th. Un ' .r 1 •• _ 
qu e "ci". CI ••• h""lI e d , " " 
"oted In ,I>. Sp. d fl u . tio nl . 
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ti 

• 
fiIl U,. 710 . low' .... and ~ 

.. U,o u c h ....... . . h li u .. f '!" 
110" A" al y. e •• 

, fH1\ 
j---c 
t---'-

U)WPAS5 

~ 

, 

(. \ :-;,\ :::i1.1-1!)(i]). F:t~t or "tow meter 
..;p~('d~ e:11I he .scll,ctcd hy n p:llId 
('ollt]',,1. 

Calibra tion Circuit 

Tu dWl"k the gailll)r the HllatYZtr, iti> 
output i" ;;wif dwd \4) it" illjlllt throngh 
a fittel' limitN alld (':1 til\t'Ol 1 {'d at !{'tllL:! tor. 
\VIWll lh(' ~aiH j" adju",('d '0 ('qual thf' 
kuO\n. attClluation of Ihi:-; f('C'Cl b,)('k Ilt'l­
"-"I'k, Ih(' ",V~h' 1I1 o"l'llbtl'''_ T it!' tll­
t('111Lall<llr of Ill(' f(,t>(lb:t('k Il('llnll'k I" 
adjlltil:lhl<' hy meal!" of all iU1Nl1al 
n1111rol, II'hll'h i,~ {'alihr,lt('d in l('l'm". uf 
mil'l'ophorlC' :<f'IL"ili\'il,\', 
Chorging Circuit 

'I'll(' butlt'ry, a :-;C':rird l1il'k"l-mdl11illl11 
lmit, i" eh'lI'ged 1 hnHl)!:h :L "impl" half­
W!l\'(' r('i'lifil'l' :Iud ,,<'ri('~ 1'('"i";lor, \\'l1il,11 
1'01 11\('1'1 dil'('dty 10 111(' pOln'l" Ji ll('. 
DurillJ.; Ihl' ('hal',I!:t' IWl'iud , Ihe hath'1',\' 
final " 011 1111' lilt{', \'('illl('1' ::: id(' of l he 
lill(' i" {'(lItnC'{"If'd 10 liIe (':l&' Itt)!' to nny 
olh(,I' pltrl of the ill...;tru l11{'1l1 C'X('('pt t he 
,' l lal'l~illg {'il'cuil, 
'Ihiol . 

\ lTYPE '~~8'" 01< '" 

. . 
TYPE '560· P4 PZT MICROPHONE 

ASSEMBLY 

Th(' T YPE 15GO- P-1 PZT ;\ liC'l"ophone 
As,scmbly \\';1:< dcsigl1('d for 11,,,(, wil h I l le 
T\"I'~: 1558 Oet a \,('· 11:11 Itl :\' oi~, \ 1I :IIY1.<'r. 
T i le mil'r'oph()l1(, j" :l 1'1,'1' piczOt·I('ell'ic 
l'Namic 1,'·Ill'. id(' ll lir'al to that ;:;uppli('d 
I\'i,h Ihe T HE 155 1-C :-;01111d- I.('\·d 
:'lie-IeI' ami dC:<('t'ihed 111 dewil ill a pre· 
,"iou~ al'l il'I(',R 

. \ ,~ 1'111)\\"11 ill Fi,!!;lm.' 8, the fr('qllCIIl'Y 
n'''pOll~ (If r h i,~ l1lil'l'oplrnrle io ~()lllIUS 
of random i nl'idcHt>t' i" \'i l' l1mlly flnt to 
8 k(', l Is letn lX'l'allll'(' l'O('fl il' ierrl of 
:;;c'tl."il i\'il,r 1.~ \'(' 1')" loll' (- 0,01 dh/,'(') 

! 
" 

., 
"1- 1--

-"""~,,,:,,j. "1- tit ........ , t-- r:--''''' .... 
"1- -• -
" ~'IL-· ,- I-, 

" 

• -. . -.................... -
F I 9~,e'. lI .. po " .. oflh. Typ. 1560·P4 

PZT MI.,opho" e A . .. mbly. 
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:lull it,.; illllX'd:lHN' I,; Ill·ad ... · imlclX'lIdcl1t 
01 1,'rll lx'ral1l11.'. I)r '.~iKI t(.·d 10 be d ltt',lhlc 
:11111 dl'pcHLiahlc', I h i~ mi('mpholl~' \1 ill 
II it h "t:Uld, II it h lllil danmgl' , tC!lI Pl'nL­

\111'(\" of -30 to + 115(' ;\11d ]"(>I:\Ij,'(' 

hllmidily UJl to 1l)(}";'~ . 

OCTOBER , 1962 

'I' ll(' mierophollt· is IllOUlltC'd Oil l'IIl' 

(, Ild of a fll'xi hl" ('ullduit. .\ dr·t('ltl('d 
,;\\"i\'d CQllIwrl(1I' o n t h(' 01 hl'r "lid (If 

t he c1md uil plugli 111 10 a. reel'pl,tele (JlL 

1he panel of till' ill"tnlUl('IIL 

- W. H. Ku~ol::lIl' 

SPECifiCATIONS 

Band,: Type 1.5,* • • 

'-own eli/OJ! 
/?",/(,NU'Y' 

___ "/M 
I~S.~7a". --t---
3';.5 
,5.0 

,.-,0 
:JOO 
riOl) 

121X1 
21011 
I,,,",, 

!NiOO 
1.1' 
\ LI . 1'.\88 

Fur '1' \'1)1 I 5a&-.\ I' h'1I1 " r rro~ IIl~II<:i\'l' :m' 31.5, 
li:l, 125, 2.'i(), j{)(J, 1000, 2000, .j()()(), SOOO, 
Hi,UOU. 

flit •• Cha.a<".lotlu·, I..wd at n'nll'r fit'­
tLl1'·' ... ~- in h:,,"I~ frum 3i.5 10 \)(;(JO '-II<" i~ 
IIlIirorm wiehin I tlb, :'I 11I"ill1l1l11 ,I{'yi:leioll from 
\1.',1'_''''' h'w" ue <'('nt('. ("-"-111(""')' in allY l~u,,1 
i.~ 1 !lh. For haluls fmm 3;,:, to !1iiOO rt'l"llIm~ 
al IIvminal {'lIculT fn"'lm'm'y i~ (3 . .'1 ± I I .11, 
h.,lo\\ ro'~I"III!-1' "I ('('1111" fn'r'jIl,., ,, ,,\,, ,\q ,..uu,,­
lioll i~ al 11'".«1 :«:l ,II, III ",,,~Imlf llr,· 11i',,'r 
'''Hnill,,1 ,'ulolT rt('ql1"'m'~' amI lwi"l' tIll' \lIII)oor 
IIO)Illil",1 ,'molf ftl'(jUf'TWY for ull O<',,,v., h'lmJ~, 
,\ Itl'mwlion is at 1.,,,)<1 ,-.0 .n . ,. 1 "", .... fllllrl h Ilu' 
1",\(,. nomi",,1 ('~llolT ("'''I\ll'IIl")' :Iml fOllr lim, ,,! 
111\' 111'1"" !loTllm:,1 l'utulT r""'III('nO'y for "ll 
''''In\'(' >':\llds. T h,' ;rH',n'll' l'lll-paS!< mh'r h"'t 
' II II~jl<l 3()...(lh :oCll'IIU:olioll :II 200 qlll ,.nd III 
11',1><1 .;(kllo alt('u""Ii'JII "I 100 I'p~, 

Sound- '""u" l.~. 1 Itontl ': II I" 150 dt. 
'IIM)\'" O.OOO'l"lmr ill Ill'\' I"wd 11'1"'11 Ih,' Tn' ,: 
I:,E\{)_I'II'ZT :'I l i,'r(( . ,I(((('(' . \Nll'l1lloly il!' lL~ .. d, 

In,,,h: I ml)( ... huH"t, III MilO: h'rmin:rl ,~ 
IIPl'tn'iimall'ly rIO !If in pnr:ll1d wilh j() :'I l ll 

1$51·. aclo .... Bond Nol .. "'nolyn, 
1551_"" Odov._Bond No i .. "'nolyn. 
1560_" ,ZT Mlcrophon . ..... . mloly 

l ' ~ 1'&'("0. ~, .... 3,1112,1117: :!.!JIl6,2M: ,,,,,I nl~i,;~II, 

l ( is ill({'II,kd 1m 11.~(l wilh hij(lI-irnpt ... I"IIt'1! 
trlltl!ll.l'I(·C'tIl. 

l ml~I~ 'H'1' ;It '''·I.-or (~ I.,.\I) wttninilis i~ 
u" IJrQ:<ima,t'l.\· 100 k!l. :'I1""inmm ill/1II1 is 3 
\'u I;>. 1.o"·_in])111 Il'rlni",,1 i~ ''OTtl't«"{{'t to 1':ll'C'. 
Tlli~ input L~ illll"l\h~1 fur ',()lm'~'lltm 10 chI! 
""Ipnl uf u @I 'III1U-]"",,1 nU"1I'r. 

' •• ompll" • • F •• q".n~y Cho .o~t.,I.tlc" T W(I 
rr(~IIlt'Il('Y dl 'tt:lP\ , ·ri~l i. ,~ un' 11\·:l iluhJ,'. ThL""i' 
lin' (:_lI"eil(\ ,Ill1,1(, ,.IIi,,], i~ ~1){'I' i lit ... 1 hy IJ,,' 
,\meri t'au ~tnlltl" .. 11J .b;;o !'i"li"n (,\ !S, \ SI.I-
1001 S t. :'I]), :" Id 20 k~'. "" ''>I>'('lIliully IIn\ 
r""pOIl!<f' . 

aulpu," , 0IIl'Il-l'i"'lli, Outl'UI i~ "I lell'" 1 \"'llt 
f"r fllll-"'C:,I" 1111'\(" ill,li":l Io.)Il. OUIIII'I imp(~l­
/1((''': i~ UOCXl ohms, ' \ "Y IO/.d "lm 1)(' ronn('<'I~1 
Ul'tlJi;oi thl' tltTI'I 'T h'rmin,II,.. 

Met • • Ru po .... : y,,;T .)r "I~'" 1U1'1o'r ru.-I)(III .... • 
i~ ~"'I'"1,1<'tl hy I'" ,"'I "0111,..,1. '1'11( ..... , ,'h"rm'1<'r_ 
i~tir-~ :tn' !Ill ~11l'f'itil"1 ill t1w .\n1<" I('''11 i'itmul"r(1 
~1)(~'iIi""liml fur (1"111,.,11 1'11'1""'" ~,ulld I.l",,·1 
:'I II"!'''', Mi.\ l'iI , I-LU\\' . :'I l l'l.-r ill,li"U l iulI b 
,,],t>i('"ly rn..,. rur 1lI~' ";I\'dutln.~. 

Inl.,nol Col1lo,ollo .. , .\ hnih-in rf'f{'I'I-'Il('C 

!l1Inw!! 1111' Ki,in .. f II" , ""I1I)'?I'r ,,, I", 1·:,)iI,t:,h .... 1 
ft)r 1I>!'l' "ith l,it,too'lt>!'!ri,' mil'mphollC!\" h:T\'iujI: 
.;cn~itlviti,':'I from - .'>2 III - G2 dl! rt' I ,,' "hur. 
TIll' "I!I!!Olllll' ,"','urll"\' fOT ,U ,I, I" ... ~ iH Ih"n 
"II"'I T .. I "ilhi" 1 ,Ih' u\','r " "i,11' r,IUI(" "f 
:tlm()ij]lh~ri(' !'01IIIilillll~. 

80""i .. , '1'",., !IJ\-ulilt. re • .' h"rjl:t~,hlt, Tlit'k('l­
"!Illinium 1.o:1!(.'rit'" It :uulll T Y]lI' !I.li\" I.'.o n ) 
Itiv<' ao h(lul'I! nlK,tIIlinn, Th{'~'!l1"<' n. 'harl\f'<,1 h." 
'· ... mn .. ·lion 10:1 11.''1-\' (or 230-y) 2':>-10 (j()...,'yt'l,' 
IM""'r Ii.,... Full "11:01):" ",h.,. 11110111 I I hOIln-

"' ..... o.i •• S"ppll.d : ('lIfry'iuj{ ,,In'I', f1l)\\,'r 
"".,1, ~hi('loll'tll'flhl,' ,I_'mhly_ 

..... . 0$0.1 •• "' " ollobl., T 1'I'I:: 1.')(iO-l' I I'ZT 
:'Ili('filpl!()TII' '\~'111111 ,\'. 

Dlm. n.'on" Flil1-t ilt "ll!ol': I"nlo:lh IO't, hl'ijthl 
!IX. II('/)\h ;I~ iTlt'h, '" (200 hy 235 hy 18,; nun ), 
o\"<'r-"I , i"l'llIoIilll( hrlntt1". 

Nei W. ight : 8' 1 pouudll (-I kg). 

r"'ft Word 

" ".11": 
.1 1,,""1 
,,\, .II, 

J'riu 

$125.00 
125,00 

10.00 
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GE N ERA L RADIO EXPER I M E N T ER 

THE TYPE 121l-C, 

AN IMPROVED UNIT OSCILLATOR 

Fill u, . I , View of 'he T" p e 1l1 1-C U"II O.dU .. , .. , . 

'1'111' Tn·~: 1211 ( ·1111 O",-illutol",' 0.1') 
to liO ,\rl', whi('h mI.'! fir,.:! aIIUIlUIU,(,d in 
Si'plf'IllIM'I", 1!1;J:l. 1m,'! 1101\" "f'f'1I IH(l(li fif'd 
:1" I' fil"~t ... 11'1' III U p l"o~nltll (,f l·uIt­
r '''''illalol" n'iI.'_~i~lI whl"'l ,~ltIJIIJd ll1:tkl' 
1!11'.~' ))ltl)lllul" J'f jlIl,n'r ":'tlll·"I'.~ (>'·1'11 

!tHin' u,;i'ful III 11i(' fill 111'(-'. Tltl' ('hilr­
al'II'l'i,.:111· 1.-.... ltapNI IWHllt l lllV; )l1l11l·1 of 
til(' [. 11 il ()~I'ilill I or,; a lld t 1I('il' 01)('1\ 

'·()II.~I 1'111"1 iotl, whit'h gin' I'x('1'1I1'1l t "hil'ld­
ill~ :Ind hl':ll d i,;.-:ipatioll at II miltlmum 
pI'i,'('. h:I\'/' ''''''11 rl'tailiNI. Inll Iii .. p1l1l1·1 
of IIII' 11('11" o,.('illalor, Tn'~: 1211-(', 111I ,~ 
1)('('11 n,r/III'l'd 10 7-illeh h{'i.ll;ht ( fout' 
... Ialld:lrd 1'f'1:1.v-r:tl'k 1II1il": )_ Parw! widlh 
i,. X illl'll":-< , (''' I' f"0;I)(IlIClillg III (llll' half 
r'"b,\'-rat'" \,·idl!t. fot, mOllltti,,!,!; ,.:id(' h.'· 
... idl' ill II N,ra,\' ntc'k with oth{'l" GH. half-

\. 1:.11" ,,,,, ,"" 1," \ I '"i. <:iKil la '"r for .Io~ (I ..... 10 .;0.\1 , 
U~nO('·." II'~" .. " /(~·Ii" 1:.·,F""ri,"",,'~'. 211. I. ""ept"","'·r. 
1":':1. 

1':Itk ill"'tl·um(-,l\t.~. :'I ioH!rliug ill a I'('!u.\' 
m('k I,~ h." 111<':1.1\,. of .~im pl(', ill l'XIX'll,.: j\,(, 
ndllplot· p:UI{' r ~ (;0:('{' FigUl1' 2). 

Fn·qw'l l(·Y nlllgf'. IllPlit l}/)w('1" r"('(lui r1'~ 
mCllt5, and outpu t power remain c".. 

<>b)O • 

° 0 @'" 0 

° \COO/o' ° 0 0 

f ill"" 2 . (T.."I Vi e w o f th. o sc llh.lo. wllh oel .. p/o r 
u , h .. lolI. d '0' •• I .. " . , .. <~ "'.lInllng. (Selo ... , 
Sketc h $howln g """"lIIe ... . .. ' 01 .... III ..... ' .. nd 

.. mplitude . , eg"I"';"1I pow., .upp'" 
f .. r . e t .. y_r~ck m ounll"lI . 
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:-('lIliull.\' IIIl('h:llIgl,<i, hut di~Illrtiou hll"'; 
Ix'<'n n,<hll,'!:1 \'olhidt'11tbl.\'. '1'1)(' 100-'11-1 
fn'<IIII'IlI'.\' r:Ulg(' of Ihi,.. o"I'i1lalOr I':: 
{'o\,(,J'('d in I\\'o IU-to-I ruIlJW", U.5 10 
.j :\1(' ami 5 tu 50 :\1(,. 'I'll" r{'qllil'f'<i 
[()()-\ 0- 1 \'al'ill I [1111 in \ ht' 1.(' pnKilll'1 

011 ('uw I':ulf,!:e 11' ohluirll'd h.\' ('hanging 
I ht, [nellll'! UII('I' HI' 1"('11 HI' ! he l'lIllal'll Hilti' 

of till' lunl'd (·in'uit. TIl(' ('aplIl'jl:Illf'(' j" 

"lIrll,d from 20 1() 800 pf ( 10-11 .... 1), IlIIt! 

~ill\llltu ll(~)u.,..i.\' tilt' illdut'l:IIU,(, Vtllue j.., 

:lItNt,d by "i,'k li,-:-:haIX'd I'tln',., 111111111\('11 
011 till' I'uput,itnr "haft (;;('I' F'iglln' 3), 
(jill' ,'1)1'(' j .. mad<' of nillmlnum, I hI' OIhl'r 

of il'OJIl dU,~I, i\,.; ,h{' fl't',!lIcIH'," elial is 

fl,w,o 3, 10D. ,,'ow DI Iho U"'I OSCUlDID., with 
CD"O' , .... D".d, thDWln, tll".d drelill l"dllelD'S 

D"d Ilcklo,shDp. d CD"', 

rhtlll,'d. Ihl' 1l1'1in' ,'OJ'(' malt'l'iul II-itll ill 

'hI' illlilH" M~ nlril's "IllO'')! hl.\' from du..,t 
"01'(' I'm 1l1!l\imllltl illdu('!al1l'{' to a full 
aluminum {'on' for millimum iu(\u('llIlII'(', 
,\ 2,5-10-1 f·hallg!· III 111(1\1('1:111('(' j~ 

1~':ll i7'('(1. from 125 to 50 1-1" for III .. O,b-

III, .... n.l'~"" "I '\ ... w ~) ... "'" ("r I'"~'''n,l~ 1>11',. 
l}i,opla)'," 0,,,,,,,/ H'H/i~ 1>.r""N·"""/~r, :.I I , II, Ipril, I!I .. '" 
II' p, II) ... "" "T ... ~ 12r.:l-iI l",ph""Ie-II~.',I»'i". 
1_,.. s"In".· ... G,,,,,,,/ H,~/,,, f.'.rI","."~I", 3:,. fI, 
,"",p.e,,,'''''' IIlflI 

OCT OilER , 196~ 

II) 5-:\ 1,' nUI)!I' alit! (n,ru 1.2,,) 10 0,:, ,Ill! 
ffl r til(' i).. 10 ,')()..).I,· r.IUJ!;P, '1'11(, I'orl'~ 

1Iull tilt' f':qllll'ilor IliatC'S ar(· ~lmpNi fl!l' 
I ()~a I'i t h III If' f 1'/''1 tII'hl')' I'illlh ~(> \\'i 1 II a 1lJ!:1I­

In/' n,tHlioll, 

fi'u"., Typ , 
ICDI ou'pu' 
CII.v" D' lho 
Ty p o 1211 _C 
Unll Olcil, 

lotD., 

• 

POI\t 'r IIInplll "\N' 1111 ' fn'IIIH'lIf'Y 

1'1l1lP;" \'al'il'" ltPIII'I/\'IJlllIl('I,I> II" I'hnWII ill 

FiJ.!:llll' 1, II he'll tilt' IHf':>'PC'Il"II'f' '1', I'~; 
120:i-B [ -lIil 1'0\1" '1' Suppl.\' i,'"' W;('{1. 

\\'ilb rill' pbll'-rl'J!;ld;t!{·d Tyl'~; 120I-H 
l'lIil 1("A'ub1f,d I'I/IIN Supply, 111('0111-

pilI fn'illl1'I1('.\' a .. \\(,11 tI~ ,hr· (,UlpIII 

l>tllll'r i~ ~'ahilizl~1 Hl!alll~1 lilll'-II/lta!!:" 

,'111111).1:1',1,"1 "III pilI i.., n'fllll'NII" 111"'111 
,hn'l' /I'WI'I/'I'''' I,f lhal ,..1111\1'1. 

TI t' fn"llwlI".\' diltl of till' '1', 1'1 , 
1211-(' "lIi1 f)~(·iJlalor "UII III' ... w('pl 

lliu,k alld fl ' l'llt IIl1'!'iwIIII'aJl,\' 11,1' 1111' 
'I\' I'~: 17."111-,\ =-'\II'i')I Ih'ln',~ 111(' Tn'~; 

!JOR-\' :--i,\'lIdll'flllOII" DIIII [)rin',;, /)]' litl' 
THE !lOk-HWi I )Ial [hi,'I', fl .. d ('11111'111111 

"uqm! III'I'r 11lf' fn:'quPIU-Y railA'''''; {'all ht, 
CJhluill(ofl Ililll IllI' 'I'll'.: 12fia-B ,\III(lli -

1\1{11'-I~I·jtlllll'irljt I"IIIN :-;llppl'\',l 'I'h" 
f·umhiw.II,," /,f 1'1111 ()~f,jlb"f,r, S\I'('('II 
01' DllIl Iki ll', :1111 1 ,\l1Ip[i'lIcI, ... H(>~lIl:L t­
IIII!: 1'll\\I'r :-;uppl," i~ 1l-.t~1 fl 'r rt'f'orclill~ fir 
fflr u..,dll"A'nlphi,' cll~JlIa.,· 'If fN'tIU{'III'Y 

(' Illi ral'II'ri , .. 1 il'~ ("" ', ' 1'11\"'" 1111'lllI~l'aph ', 
'I'll(' Trr'E 121 i:~ _ H ,\ IIlpl 11 wit'-It/'K" 1:11 11IJ! 
PO\\'/'r :-ill(lpl,1' \\'i 11:1 I~o I 1/' fllllml "",'f,,1 fl,r 
III: I tll1:11 ('pN:llinll.,f lli(' I'llit 0 1'I'i ll:l101', 

- I';, 1\ 11(T'l.n< 

SPECIFICATIONS 

FREOUENCY 

10",,, 0,5 lo,j,() :\Ic ill 1'1'0 r.lu~t.,., 

CDllbrDtID" Accur .. cy, ± 2 11t' rt"l"llt III no lOAd, 
WD' ... Up O.lfI , O,l r~ ±O,2r~, 1!I'll ..... ' :\t lh(' 

hiKh-fn~I""IH''' rnd of l'lIrh r:'lnKl', 

CD"ItDI~, \ '"I"I~.~;linu fllUj[l· ~"ilrh, I' 
si:\.-il1dl di,'.1 l<ill, IIPllro'lilll8lrll' IO![flrit l,m ;,· 
/.:lIlihrll lko1l , 1'111.1 .. ~lo .... -mOl i{>n .11111 to in,li.':"" 
fn'<l'ww'y inr .. 'r11'·n'~ of 0.2 IIN'''',,1 lM"r oJi,,1 
.lil'l~i"I' 

" 
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GENER ... l R"'DI O EX PERIMENTER 

SPECIFICATIONS (Continued ) 

O UTPUT 
Sy,l.m: Output UVllilaloh.' lit a Tn'l:1 8.\ ('0-

:\'\;i:ll (\mU('('!l1T (l(wl;ill~) III rl'lIr of iU~lrllmcllt. 
\llj:WNII ground ternllrlal :I1~,) I)('rmil ~ ~on­
ul~· t iolt by Tn.: 2.-1-,\1 1)0111011· )lug.OIlIPlll 
; ~ ('()nlmll(~1 h.\· n 25(l ... ohnl r ..... isti\'{' \·nltHJ.:{' 
,!ividf'r. TIll' 11i:t1 i~ 1',llihmh~1 in 100 arhitrary 
Imil!!. 

Pow." \\ ith the Tn'.: 120:l-ll L'nit I'ower 
SIIPlllr, al ICalIl 200 milli\\'atls into OO-ohm 
10'1< a\ (.ny fr('<lUt'lh·y. O\'('r Ih(' 0.;;" 10 .:;....\1.. 
rallKe, al'emite OUI/JUI i~ uJlJlro,inl:ltcly I w:tH; 
•• I·I·r Ilw5-1u .')()...\ (. r:lll"c, OA 11'(,11. &'f' Figllrl: 
.t fCIT IYJli(':l1 oulpul I'Imr:oN(·rj~tiN!. 

GENE ..... L 

Circu it: l1:lrlley o/!('ilIalor (·OIlIIIr.1 tliTl,(,lly 10 
"lit put. ('nj):l<'il:Uln' IUl d lndni'l[L!U'l' arf' 8im!!l ... 
t:1IH'oll~I.I' ('h,'llll;t'tl for ff\.'tluCIH·Y I'llrinlioll. 

Modu lolion: 1'1.11(0 modnbtil)n of 30(;' :'It 
au,lin frl~ll1<'rH'i .. "" ('lill 1>(> I'rOdlll·('t1 I)~' l'\t('rrlul 
".nurt'l" of r,o v"ltI'. IlJjlut im\I<..~lun<.e i~ :IOOllt 
"OClO ohJ1)~. For "UlFllil1l<l ~ ' 1110< uinlioll free from 
i,widcnt:ll f11l. a Tn',: 1000-1'6 ('l'y~t,,1 Di(Hlc 

1'1I/lt ___________ _ 

12 11 _C Unll O .clllalor . 

.\](Hlullllor cn ll he 11.'>/'{] :It cn rrier frCftlleodl"S 
"boW' 10 .\It. 

Power Slipply Re qV'r. menh: 320 volt~, .'lO 
mi!1imlll)('I'C:!, dc; 6.0 I'olt.~, 0.75 "ml~re, II" (II' 

d,·. T1't,t: 1203-H L"uit POWCI' Slipply, Tl'l't~ 
l'lOI-B ( 'nit Bl'glll:ltt~1 !'owl'r Slipply, or 
'1'1'1" : 121.3-11 .\mplitIU.k .. neglilatillg Pow('r 
Sllppl.\' i~ rt ... ·OIl1ll1C'1I111."t1. 

Mounllnll: (}wilJ:llOr 011 aluminum I'''illin.: is 
.Qhit·I(.k~J II ith ,I spun aluminum <lover; lUlijem1.ly 
j", mount~~l 011 nil !rl!itnpt .... 1 Jland :1Ilt! d!HS!li~. 
,\d:I.\)\or ]mrwl", for rellly-r'l<'k mOllnlinK lIrH 
:lV:" "hie . 

"'u ... ort .. Suppll . d: Tn'~ 87·1-]( 22 I'"tdl 
Curci, Tl'I'y. g • .t-Q2 Adaptor, leh'pholw jllll". 

Olhe, "'ut no,in "'v olLobl. , TVI'I:: 1700-.\ 
SlI't-"l) Dri\'~', Tv".; !JQS Dial Dril'l~. 'I'll'" S7-t 
('o"~1IL1 Eknwnls. 1'1' 1'1: 1000-1\; C'rrSlal Diode 
.\Iodu\alur, T n'l:: 180 Belay-HllI:k .\dllp l UT 
Son'!. 

Dlm . n,lono: Width 8, height P <.!, IIl'\lth 12 
irwhl'!! (205 hy H.l2 hy 305 mill), over-HI. 

N . I W. lllhl: 1 L l :i 1)(}\ll1d.~ (5.5 kjJ; ). 

Cnd~ Word I' ri,., 
+-'----''--f-

A'fl .. ~" $JOS.oo 
410 . P40' "' Io y.,a~k Adopla . Sit (10' o Hl ttalO ' onl y) . ~;XI'AX': I..f.\r: '.0 0 
410_'4 16 R' ta y_ ra~k "'daplo . $., (fa. al~ IUalo' and Typ. 

1263_ ' ... mpl itud .... . . vlalln ll Po w .. Slipplyl 
U.s. I""u,nt -..;". !l.: ... iI •. ~57 

USING A PHOTOCEll 

~:XI'I' t:I.\' r 'f 6.00 

WHERE IT COUNTS 

For Iho~ wi:-hiug 10 lll('a:,urr tile' 
",.k'l'd of !'Olali",!!; obj('('ts and to ]J1'(';t('lli 

t h(' result,. tI.~ :\ ron!iIl\lOU,. digit:,1 di ...... 
pIny, \\.(' r('l'omt1l!'ml the {'oml,illalion 
I)f 111(' tlC'1I' 'I\'I'~; 153(; .... \ Phl)lo('/('('II'11' 
I'i('kotf alit! til(' TYI'~: 1150-.\ D igital 
FIt'qllC'IH.'Y 7\1(,tl'l'.1 

The pickoff ('ollffisl.~ of tL li~ht ~)\In'l', 
:ll t Opl inl1 sy~t 1'1ll, n plio! 0('1'11. all out put 
tllble, Ill]!] !J flt'xihll' lillkagt' ;:y;:tCIIl. 

I.ip;ht from tIl(' ~(Jul'rC' i:-: l'C'fledl'd, (' il lwr 

b.v tIll' l'otatiltg nbjN'! (II' by r('fll'di\'{' 
tape att:lI'llI'd to it, b:l('k to th(' photo­
I'cll, wili('h sends clcctl'i('tl] pul>'es to I he 

I ll. 1\. I"nLnk. J. K . ";kill;,,~. "\ f';,·>"-nt~i~ ""'1;,1'"1<0''' 
(''''mtcc rur .. ......,u~n'·) .'tl'a!" '~"'~n'" '" 220 ko." 
G~"""l Ru<i'Q /o.·"/>,ri,,,n,J ... 36. I .. \,,"1. 1002. 

It---~ ... ~ 

FIII U" I . VI'w ollhe 'halae l uI,I~ 'i ~kafl 
wit h ~Dmpan.n' pll'" ld . n, in.d. 
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, 

frequC'1)ry mC'\N, Thi" ill"r l'UnWtrt ('0\1111 ~ 

lh(' 1I\lllliwl' of ])11]:<1'" arriving ])(,1' 

,,1'('011(1 (01' 0.1 ,'«'c'onel or 10 ~(,olld,,) alit! 
displn~'i; lhat IlIlml)('J' 011 .flI1 in-liuc 
dij.::j1:1] l'c:ldollt. 

'I'll!' C':'-'Jilldc]" ('olitfLill ing Ihe pho(oc'cll 
:lnd lif,!;hl ~ur('{' mil;;! 1)(' pla('('d fnidy 
do."'£' to the objcct being nb.~N\'{'d. T he 
ntaXilllUln dist:'llt't' dI'1x'lrd " 011 ill(' C'OII-

11';,,,1 1)('\\\'('('11 th(' f('flc('tin' lmd 11011-

l'eflC'('1in' par!." of thl' rotutilLl,!; objf'f'f. 
TIll' :-;tnall :< il.(' of thl' pit'kofT hClld and 
lh(' clouhl('-join\c'd lillka~(' fls,-><'mhly, 
mounted on f'ithC'r II ('-('lump or a 
rmlgllC'\ (hoth :;.upplipd), J)('l'mit til(' 
piekofT to 1')(' Ill:lH('\J\'C'l'pd \"In";(> enough 
10 out-of-thc-\\'ay rQ!Hl illg pn rt". 

With I he l'OUtltC'I':"('t f{H':I OIlf'- f«'C'olld 

)!atC' (i.e., (,()1lI1tillg ) ]X'riod. Ill(' digital 
di'''piny I,'ill 1)(' itl )"("'olu,ion!; ]>1']" 

!«'{'olld. 1"1)1" gr('ajN !Ic('um('.,·. t h(' ('nun!­

ing JX'1'lnd f':W 1)(':-;{'1 1(, 10 :-;{'('onds, fllld 
th{' diJ.,>1lal ]"cudout didd('d b.,' 10. By 

ohlniliing morC' than 011(' pul!'!' Pl.'!" 
]"('\'l)luIIOIi (u!';. for iuslulle<'. by tlltul'i1ill,t!: 
I1)M{' th:lll OIlC' rdl{'cting sidp to the 
rotating !';urf~I('{'), one c:m incrcll.:-<t' the 

OCTOBER , 1962 ~ 

Flg"r. 2. Th. Pholo _ 
. Itc lrlc Plcko" , h"wn 
with t h Typ. 1150." 
Dilillo ) f r.qu . ncy M. ler 
(lop), 0 1 o,"onled 10 

m .... ur. lh.lp •• d of on 
.I.cffi c molo, . 

di:,plny pOi<."ibililip:,,: \\"ith ."ix n,n('(·,!\"(' 

:"Irip:, aud 1I IO->-<'<"Ilud I'ountillg TX'riod, 
1Iw c'otlnll'!' inclielltt's rplll. 1f tiO I<ll"ip." 
{"all IX' IHUlcl!t,d, Oll(, {"Ull {)hlain tI din'c'! 
rpm ~tHI('I1l('nl onc'(' a :«'('olld. A." mOl"!' 
s! rip ... al"{, ll.~cd, tIl(' pid,nfT I1HI!'-t bl' 
pl:H'('d nNII"('r to t hc ohjC'd. 

:\[0:"1 mat·hint' sp('('d .... Hl"C' 1I"{'1l lI"ithin 
lh(' r:III);I' of Iht' pi("kolT-eollIlIN C'Olll­

bina I iUll. Tht' high-fIWltI(,llt.\· limit of I ht' 

C'Otlntl'!" is 0\'(,1" ):l million rpm, !<o 1111'1'(' 

is 110 probl{,111 fl'(lIn that qU:lrt('r. Till.' 
liUlit ing f:H'1 ill' it' 11:-.11;111." 1 hc tflP:H'it:tIll"(, 
of tltl' rflble· ('OIHlI'{'linp; thc pitko/T tn 
til(' ('OUllH'I'. ( -11(\1')" f9xomhl{' ('oneiit I(J1I:-'. 

"pecds up to tOO.fXlO )"pm ('an 1)(, 
ml':\sllI'('d. I 

Two r{fll.~ of PI'(':<:;\t1'I'-:<I'Il;;:itin' lapt' 
:lrl' f':upplit'C1. 011(' )"C'Il('I'iing and 01\(' IIOtl­
l"t'fl(>(·lillg. The latlt'!' l':tll 1)(' HSf'U lI"ith 
objl'tl:" that nrc thctnS('lw's highl.\· 
I"pfl('('1 in!. 

L'f'!'S nf the T\'I·1<:15~{) .. .-\ Photo­
('ll'el)"il' Pic·knfT ('0\'('1" allllo~t nil rotating 
ll1il('hill('I"Y. hllt it I;: ('Slx'cinlly dc ... ir:II)11' 
fot· fO\\'-lnt't]UC dc\·ic·('il. 10 whi('h nlP­
chrmieal {,ontadors <":1I1110t be ut\Jwlwd. 
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GENERAL RADIO EXPERIMENTER 

SPECIFICATION S 

U.hl 5 ...... , (;1. T~"p" :12, I.ull., 2K mll><, 
III milli"lllp,:n.,., 

P.w •• 5 .. ppIV ' I'mH'r is ~IIPIlIi,~1 rur hU11i 
1'''lIp loud ',hut ..... ,·ll hy tlll'Tvl'.; 11,;0-,\ I)il(il:ll 
Fn''1U\:w',\" 'I"',,, 

A ....... I •• S"ppll . d , Io-r, roll ,,( 1,,;"" 11 
hl,wk 11IP"; IO-(t roll (I( 3~_ir ... t. ~:I""'r 1"111'; 
('arryiuJI; (',h,' 

M ..... II ... , ('-o·!tlllll' (""P""iIV 1 "1$ ilU'I ...... n,,1 

or rouud ) or II rindl m"ICJ1<.-I, IMllh ~uPIJlil ... l. 

Dim . .. I1 .... : I'kkoff Ill'ml, Iloa-iru:h di:lnlclt'r, 
2 nH'he.~ long. Li n":'Ij(I' \'on~bl~ of t wo ~Mi-illt'll­
dinnwl<.-r ~ 1"i J1le';<-."!It,,·1 r(l( I ~, r. 'Ind li~ illch ('~ 
IOIlIC, ('OIIll, ~·tl"l hy UII :\l ljn~ t a I J!(' d:unp. &>I'om[ 
dJIlII) (IU:whe-! Jli('~olT uIM.'mhly. Cable (IJ ickolT 
l) ,·ollnll:. ' i~ 1'1 (,'1'1 IOIlIC, ll'rmin,.it,d in I)hone 
11111,1:. 

N. , W.i!lht: 18 Ollll,'l'S (0.1; kK). 

______ -"Co" .. Wo"'rf __ ~/'~"~«,---_ 
•. , ..... " $6$.00 

STROBO -TRACKING GRAVITY 

'J'II(' (',,111'111111 :1I','('ll'ra li ,JlI (,f 'I ff(,\·ly 
rallilllt; ubj(,(·t i" umdwI"I ' mort· !-;ntplti­
('ally (\l'tn(lIlslm\I'd Ihal1 al I .<li'< .\l lgl'II'';' 
(kc·jdt'lIlal ('III1f'!;<', when' a 'I'\l' K 1531-.\ 
:-l\rohol:W k E I('I·\I'tJllie Stl'tli)(I:-o('olX" i ... 

'.\1. J. hu,,,,,",,, c. J. 1 .. 1 ........... 001 II. II. '1"11"",,,,,, . 
. ", .• I:) ... for \I",w.n I nd'''I'):' (;,,~,,"II1""i<> #::.IIwri­
_"' ... :11. 0, ""'pt~ml_. 1\1(1(). 

ut-!.·d ill n ela';''' ' ·()(I1H d emOlll'l nL tiOl I .. \.~ 
.~hOll'n in Figure I , II bull i,; droPI)C'd . ..;() 
that it f:\II 1' tll01l1; 11 lIuifol"lnly l'u lihml('(/ 
li("a le. Duri ng i l ~ fall Ih(' ball i" photo­
p:r;lphed hy I ll(' li~hl of t he i'<lrobo;«·op('. 
fh..;hing til u eOIl"talll !'lite. T he re:<lIh i,.. 
the multiple-image plwlflg!'llph o f Figul"I' 
2 , in w hic h the bull i ... shOlm at f-ix('ti 

(Loft) "l!1U'. 1. Vi. w .f th . clo .. , •• m d.m .... I.oU .... with ".11 ...... , to .. . d,.pp.d. 
'''isrlotJ Fig .... 2, Ph.t.!I •• phlc •• c.,d .f th. ',0".1 of th . "all. 
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time intcrval:; 0 11 the WI\)' dowu. The 
II iticuillg brap;:; betwccn imagcs tl..-; the 
ball drops prOI'C" t he n tle of ('ou~ l a Ht 
:l(',·('I('ra1ion to (1\"('11 the 11l0.~t ~kf'plif'l\1 

~phol1l()rc. 
The' :;('tup tIt ()('l· idt'nltil u~~ :--imple 

t'quipmem, and i"! e':t:<ily dupliCtUp<.i. 
TIlt" Polaroili {"limN:! Ui"{'S Polnroid 

OCT08£II , 1 9 62 

T.y pe -tG- 1. Imn ... pan·IIt'Y fihll, alit! rill' 
t r:lIl"pan·Il(·.Y i-; pmjlTII·d fo/' \·1:, ....... 
:lIlaly"is wit h in t\\O IlIiIlUI,·" nft"r 
I.'XPO"UI'('. 

Our Ihullk" \() Bf'x H. :\1'1 .... "11 , .\ ....... i ... l­
nnt Pl1Jf,·,;.',or of Phy:--i,'''' at ()(-I·itl, ·lIla l , 
for 1('lIillg II ... :11111111 Iii ... illlt 'll"., illl( 
dcmoll ... lr:lt inn . 

GENERAL RADIO AT SEAITLE WORLD'S FAIR 

'''IpJoI) G,oup of fol'II01" 1I11.n;nll olt.nlh·.ly 10 ,10. 10ltml'.I,ocklnll d .... on. l.olion. (Left) 
Clo ... up vi.w o f Ih. ". nl .. '"ck, '10 . Sy .... o .. o",et .. wltlo ito 24 . loou. dock I"c . II n.o . th . 

lop: Ih. liondo.d . 1tI<t". ncy olclUoto, ond I •• q" . ... y d lv ld .. 0 .. .. 1 Ih. bO il, 

Thc lu'('ompflllyi ng photogmph .. ... how 
Ill(' Tr:llll'it ~a l (' llilc D('monq rat inn 
T rat'king Stat ioll II!'('{I in the l',::;, 
S("i('II('(' Exhihit at the Sf'attlc WMld 'll 
Fail', Th" fr('qtl(,11CY stand ard for tl lf' 

",Ialinn il' a (;('III'r:tI Hadio T\I't~ 1113-,\ 
Standard-FI"f'(11W/I{'y (1 ... ("illalllr, ... h llW II 

al t ill' hottolll of t il(' n'II11'1' r:lc·k II' itlt 
it!'! companion. till' (:n T\, I '~: 111 1-,-\ 
Frt'<Il!('Jl('Y l)il' itiN, .-\ th ird 1llf'lHilf'r of 
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(;U's fI'<'qlL(,l1cy-Jlll'a,~llrillg lillf'up, the 
TYI'E 1 100- B :-:iYIlt'I'OIlOIl1('/I't' , i" ;o;('C1l 

highN up ill the s:.Ulle ra('k, 

:1U<lil'll('(' flild d£,llIOII':lmlorll, alit! !'O(' I'\,(',o 
as a time referencc fol' rccorded dopp\cr 
dat a, 

Thl' 5-:'. Ie outplH of 'h" Tn'E 11 J:~- , \ 
i" Illultipli('(\ up iHln the l ' lIF rf'gion foJ' 
11,.:(' a~ a 100'a\ fJ"('iliatol' for pl'l'('i"iOlI 
dopplf'r rl'{'('i\'('I':-i, .\ lllultii'll!lIl1ll'l lapl' 
I'('{'ortl('l" r('l'ord" . ..;at('llit f' " jgllal" aloug 
with a 5O-kt, T't'fl't'('u('(' :;ignal frolll II 

gCIIC I~ltor dri\'f'1I b,\' thc THE 111-1-.\ 
Fr('(lll(,u('y Di\'idl'r. TIl(' S.\·1I(,1"01l0IlletN 
provide" an tU'('lIraic lime d i"pJay for 

T he >:at('\\ite tr:leking dcmoll~t l~d ion 
iii 0111' of III<' nlO.~t j>OpUIaI' <li,:play:-; at the 
fair. 'I'll(' right-h:lIld photo~raph ,:how ...: a 
gl"OilP of fairl!;oe!'.; payiul!; (,llJ'1lI', ... , at t('l1-
li(HI 10 a Ir:l('kill!.( d"lllOlI ,:tmtioli. Thi~ 
(\"III{)II"1 rat iOIl \\,:1." d<,,,igllt'(\ and built 
by the .\ppli£'t\ 1'1I.\'"i('." La\)o r:t lory a t 
John " Il opkill >1 L·nin'r.-ity. 

NEREM 19 6 2 
NORTHEAST ElECTRONICS RESEARCH AND ENGINEERING MEETING 

Commonwealth Armory, Boston, November 5-7 

At NEREM you will see the new General Radio instruments that have been 
described in recent issues of the Experimenter, among them 

Type 1150-A Digital Frequency Meter 
Type 1130-A Digital Time and Frequency Me te r 
Type 1133-A Frequency Converter 
Type 1134-A Digital to Analog Converter 
Type 1521-A Graphic level Recorder 
Type 1536-A Photoelectric PickoR' 
Type 1551-C Sound·Level Meter 
Type 1553-A Vibration Meter 
Type 1558-A Octave·Band Noi~e Analyzer 
Type 1360·A Micrawave Oscillatar 
Type 1840-A Output Pawer Meter 
Type 1608·A Impedance Bridge 
Type 1620·A Capacitance-Measuring A5sembly 
Type 1630·AL Inductance· Measuring Assembly 

See Experimenter for 

April, 1962 
May, 1961 

• 
October, 1961 

June, 1959 
Octaber, 1962 
August, 1961 

November, 1961 
October, 1962 

January.February, 1962 
January.February, 1962 

March, 1962 
Augusl-SeptembiH,1962 

May, 1962 

Drop in at Booths 9 a nd 10 Commonwealth Armory 

General Radio Company 
"'~:'. .. ' 

1 
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