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, J UNE , 1959 ~ 

A GRAPHIC LEVEL RECORDER WITH 
HIGH SENSITIVITY AND WIDE RANGES 

A p;raphic level recorder has :l. wide 
variety of U8('S in I'I('etronies, !It:ouBiic!'. 

and other bmnch(>8 of physiCflJ se iell(,f' 
alHl ('n(!:in('('rin~. It r('('orels on a loga
ril hmir !il'ule Ihe finS m:I/-,'lli IUdc of an at 
voitap;l', ralhN than til(> illslnutallC'Otls 
value and can plot. the output of an ae 
dcvic(' all a fmwtion either of limr or of 
~ome oll1('f pammetcr that can i){' made' 
time dcpelldrll t, such as frequcilty. Ti1(' 
TYI'E 1521-A Crtlphic Level H('('ord('t,* 
llllllccurate and v(,rsllti\C' instrument for 
fc£"Ording from 20 (' to 200 kc, has all 
input sl.'nl'itivit .... of one millivolt. It h:l8 
i}C('1l d£'8ip;noo to m('('t the requirements 
(If many different appiicntions and has!l 
number of outslnndinJ,!; ('Icctril'ui, roC'
ehnniclll, alld operational features. 

In thi" rcmrdl'f, 11 hip;h-"lX'cd scrvo
m('{'hanism or non-I dc"iltn po~itions nn 
input potcntiomNf'r and a pen to pro
duee an ink trace on r('(.'tilincar papt'r, 
Potclltiomci('rs ror rnnges or 20, 40, and 
80 dh are avaibbl(' and cnn bc intl'l'
I'hlillged easily and qui{'kly, 

An additional reature is nn a('cf'ssoI'Y 
linf'ar potentiometer, whieh COllvert:. 
the inslrlllll('llt rrom a level r('{'oreler to 

a gcneral-purpose de I"(.'('ord('r with ad
justable zero le\'el and O,S-"olt rllll
/«,t!.le SCllsili\'ily, 

Tmllsislm's are used throughout thc 
('1('('lroni{' eircuiuy, which eliminates 
warm-up d£'l:IY and r('{lue('s pO\\"('r con
flumpl ion and o\'cr-all fliz('. 

Controls nre simpl!' und havc heeil re
duced to a minimum: input amplilmic, 
writing speed, and paper spced . These 
:Ire 8('pal'3t('(\ into 1\\'0 groups: input 
signal flJld writ ing speed on the leh
hand side' or the panel; chart drive on 
the'rip;ht. 

The input nnd \\ ritillA' spC'C't\ controls 
can he S('('II at the kft of Figure' I. A 
eonstant iml){'(hlll'(' ('alihrat!'tl input at
tenuatal' is uSN! 10 adjust Ill{' input 
level. The input \('l"Inil1:\1 (':111 he used 
with lhe low \('I"mil1:\1 ('illwr ti(>(1 to Iht' 
instrument cha.ssis or fio:ltinp; for r\(' , 
The writing speed I\wit{'h :;'('1;; the maxi
mum speed of the pen io (JIlC of fOil I' 

\'alll{'8 from 1 illeh pCI' ,,{'('onc\ to 20 
ill('hl'S pel" S('t'0Jl(1. \\hieh, on till' 80-<lh • 
r[lngf', ('orrt'~I}()Jld~ to 100 dh pel' S('{'ond , 

'.\ «>1U1>",,~ly ....... d .... ,~n t-e<I urn ,b~ \l<;><kl :;<1 ..... 
R"""rdcror""ur>d\"r~rK'''''{"'' 1.: "1'.t~nt:!:,s',l:l3. 
no,,' 0.,.""" by (..,.....,. ll"d,o {'oml'~ny. 

FIll'''. I. Pone l ... I.w 01 th. G,oph i~ L . .... I Ih~ord •• with 4O-db pot.ntiom. ,e. ond 
eTP,5OS Chat! Pop •• inl toU e d . 
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~ G E NER AL R A DI O E X P'ERIMENT I R 

An adjustable dfllnping control is ,dso 
pro,"idcd \.0 li lll)\\ ~lI illg of the over
shoot for step inputs. This coutrnl i:s 
HOt'mally set for:l I-dl, OI'I 'I'!ihoot at lhl' 
maximum writi ug speed, A l'ulibnltion 
cOlltrol is :lbu pl'l)\'ick ... 1 for ~tting t he 
IOlili vf til{' rt'l'urd{'r in l'onjunetioJl wilh 
:UI c,'\;h'l1ual a<: rf'ff'rcl1('(' I'ol lage,;;o thM 

Ilip rf'('w't!C'1' II ill p lot ahsohlte Icvel. 
FOlll' ch:trl sJlffils Itre uVililublc wit h 

t il£' motor stl pptil'tl II ith t he instrunlL'llt: 
2.5 ill mill, 7.,j ill m in, ~ll in/ mill , alld 
75 in min. SpC't~1 l'h:\II~1'S are cu"ily 
mnd!' while Iht' '",,1m is rmming hy 
mC:lIl.."lof two ~(,:l l'-~hift ICI'i'I'8 !ihOlIlI al 
the right e,f FiJl;un' I .\ Il t'uo':ll 1}(J:;ition 
is 1\100 pmvidt'll. Tlw i·ha rt pElper 1'1\11 

bo Lil'i l'f'n pitlll' l' fl !l'II'll n l m bnckwanl 01' 

(.'tJll trolkd m:lllualJ". lSy the uS(' of It 

tiifTt'I'Cn\ mot" ,', wh idl is I'w;ily in ler
chungeuhl!,' (:<l~' t ilt' p ri l'e lablf', Il:lgl' 
12), . hC:;(' :;p«-(Is ean lJe rC(iu('('d h.l· t1 
[actor of no. CllIlrl pnpcr i~ efisil:\' ill
st nllt'd . PUller width is 5 inches nnd hUll 
a 4-inch I'ccord ing 1'!HlI!;C. 

'1'111 ' r('Corder plot::! r illS v(JILagt: 1f'I'el 
J'B. tim£' for frequf'ut'i{'s bNI\'l'(' lI 10 and 
200,000 cyl'it.'S IX'!' set'Olld .. \c~ri('S 
llrc 1I"!lilnIJle 10 /'Ouplc tlte chltl't, dri"c 
t-o thl' dilll of thl' TYI't; J30-t-B BCI1I
Frcqllt'lity Audio Uellel'UIOI', II\{' T YI,t; 
155·I-A Sound alit! \ "i brtl t ioll Amdp:cl', 
(II' IiIP TYJ'L itiO-B Koulld Analyzer 10 
produce :l plot of 1"\'1-1 ~'d, frequcnt'.\' . 
Cha.rt. Imper wilh frcquency ~·tl.ICM I:; 
tl.Vfti lllblc for 11::11' II il h (':lch of thl'S<' in
struml·I,t ". 

Whl'fll'Ouple<1 \() thl' Beat.-li'requI' lLcy 
Audio GCIlCl"IltOI', 1 Itt' recorder prot\UC('i\ 

plo ts IUl\'ing 11 tnl(, logRrililm i(' fI't'-

~ ~mEf-::J LOG ~ ArlEN POT 

IN"" RMS 
DETECTOR 

I 
I 
I 
L __ 

• 
qucney scale and is ideal for plotting 
the freq uency responsc of analyzers, re
cording systems, oci,works, filters, und 
equnlizcl's, tiS well ns of [oudspenkers, 
micropilol u .. '8, earphones, vibrn lioll pick
ups, :lnd other Inu,S<illccl'S. 

The combi nation of the recorder l\lId 
ei thcr the '\'\'1'): 155~-:\ Sound and ' "j

brillion Analyzer' or the 'i'n'E i60-B 
Sound AlHl lyzer m:tkes po:;.:.;ible the 
lIutotnntir tum lysis of sound spct:trn twd 
romplex w:Lvt'£orll1s. \Vhcn the network 
o r dC\'1ce lludl'r test is excitl'd by t he 
TYI'E 139U-A Rtlndom Xoisc Gel1erlltor. 
a continuous >l1)('('lrlllll !'esponse of thll1 
network to white noise c:tn be plot ted. 

The high writing 8pecd 1l\'[li iablc with 
t he SO-cib potentiometer pel'lIlit s the 
I'cL'Ordcr to be lIsed for t he mcu.~u rcment 

of rc\'crbemtion time us short. liS np
proximntcly 0.5 sc<:oI\c! . 

The wide ronge of paper sJX.'Cd fl\cili
tfiles long-period st udies of the noise 
Vmduccd by traflie, office. Illachine!'},. 
indust rini ]l1'U\.:CSSCS, and potenlial henr
ing damnge environments. as well !'IS 

I hc mCflSlIrl'IllCnt. of short-duration tmll
sicnts. 

PRINCIPLES OF OPERATION 

The T YPE 1521-A Gmphic Lcvel 
Heeorcier utilizc!! I.l null-seckillJt servo 
system, which I>osilions the pcn 01\ t ho 
('hart I)''lper. 

' Ill(' b lock din~r:un of t.hc l;ervo looJl 
is shoWJl in Figure 2. The input signal 
h~ applic<i through the input :It.l<'nuat.or 
to the lognritillnic po!cnliolUf'tCJ', T he 
uu t put of tlte I>otc ntiomctcr i8 Ilmplified 
' ,'" boo d",...,.lb.· .. ' i " • forlh""""h, i .. uo of ,h.o, Ii",,,, .... 
...... 1 .... 

FlO"" 2, I I ... k diagra m ",I the 
Gnioph tc l .. , • • Re.o.d ... 

-
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nnd t.hen reclified to produce n. de ,·olt.
age prol>ortionai to the rills 1('\,('1 of the 
ae input voltage. This de \'o1t:tgc is 
compn.rcd with a I-volt. rCrCfellCl} volt 
age, and their ditTcrcllcc, whit'h is Uw 
('I'mr s)grml, is used ultimately to posi
lion t.h(l dri ..... e coil. 

Ift pII ' Clt. ujt .nd AC "'..,pJiIl • • 

Thl' illlJllt IllirllUlIwr h;~ n ()(Hlh ttlllgt' in 
IO-<Ib ,.h'pl!. I t VruviJl>iI:l jxm~lfUlt 1O,(l()(k,l\m 
input impedwu:l'. \\'hidl CUll hI.' in\·n'a.II'tI, at 
Mrt'f"_I)o~IIJiuJl; s:.crifil" III J;('n~itivity, by the 
addition of H I'f'~i~l"r in S(>rh-s "llh til!' inpul. 
Thl' 1!oMu;,tivity wiU, bow('\'('r, stdl 1M' lCrt.'nlu 
I han thllt 11.,4unl1y l'nrounl('n'(l in r'·''<''Ird.-'r~ nf 
thi" typ!'o Th ... 1O,()()()...<,hrn !'t"'i~lulll'" Ilf the 
IlOt.'nlinrn\'tl'r i~ II. ('()m(lrOll\i~' lwtwt't'n th(' 
d ..... in· for (I hi/i:h iUllut impM:mr." I hI' wiN" ~iz(> 
\,(,(\Ulrt'(i for tilt' IJOh'lItiUTlld~r, uud tl\(' IUliding 
1"R'('I·ts of thl' 1\1" JUllplifit'r. 
Th~ tiC nmplilier l'QIU!U1U! of nil ('miW'r

foll"",,..r input, four ~l:J.j/;('$ of gRin, nud n ]1hll..<;( .... 
iHVl'rtN @i:lP;<" for driving thi' dl"ti'I'tor ('ir('nit. 
The high in llul impl"dlllll'e Qf tl1f' I"mitti'r fol
Im,,(·t millimlzf:.l il.« loading eR'1'1"1 on Ihl' Ilfl
t<·nti'JIIU'wr. Thl' gnin of tht nmplifi"r i~ 
IIppro:dm:ltdy 1000. It elln bt, I.I('t 10 I'xlW'tJy 
1000 in h'rml\ o f :111 i'x tl'mnl Ill' rrf""'IIl'f' voh~ 
IIf(II "'hl'1I ills dl.'Sin'(i to mNI>lIU'(' nb.>oluH'lr·",,1. 
f.:in~ thl' inp1lt. I1ttl"lIlI<llor i~ euiiilrnll'(\, Ihe 
I'<,f"n'\u"i! VQI~ I'nn hnv(' any VIlI,"' hHw''t'n 
I mv unci 10 vl,[ltI. The gnin of Ih" flml!hfit'r 
i~ ~lllhmzl .. 1 by II sliflicit'nt Illll!Jllllt. fJf im','1'"I!C 
ft'f'dhu,,'k 10 ir"'un,' i~ ~tnhilily of r.'llihralion. 
A rt.'gulllte<1 puw"r supply j~ ul!t"d W millimi~(1 
rhl' t'ffl"'U\ nf iilll'-v!)ltf!jl;~ v"riuliulI~. Till! 
dvnamit' r,U11(C of the lUlIplifi{'r i.~ 15 dh, whirh 
nl1o"'>1 fuithful "'pl'O(iUClioll of input ~ii;lIl\l~ 
\\'Ith n f'I'"k-to-rlll'l rMIO o( 5:1 - n ft'lIlurc 
of N'ln~ldl'rllhlt, importltn~ lU Ihfl I'f't'tlf,jinll; of 
lifJll'l'. 

0-' .. 1_ 

TI\I' d"Ipc"lor hll .. Q JI. qUt ... ~i-rnt" n"'pun~.· 
whicll clo;oo>ly uppmximntl'iI (nl(' rnu for l'Om· 
munly 1'1lt'(,UIlU,rt"t! "':.In·form~. Thl' oulpu~ i~ 
within 0.25 db of trut' TIn .• lor ",illl' WUVI'II, 

multi!>!!' !lin" WIW'''', ~quu.n' "'!IV<'S, Itnd II,ll8('. 
~int"<"' th{' output of thl' IlOtl'"UUl1l1'l<'r is 

lillt'llr ill dlt rllel'l'r th:l11 in "0 UI, til\' r h llllgl' in 
in!lu~ voltnlll' 10 tht, dch.'('WT j~ ~ignifi('flntl.v 
IIIR't'n'nt for ilwr<'nsillg lind d{'('n·: ... ~i l\1( i"put 
Illgonl". Flit (')::mlple, n 100-dh j"r!'f':1I;(l Wtlultl 
JIloll1l'ntl'lrily 1lI'fkI\IC't' 3.16 VOIUl, ... I'h'lll/C" I)f 
2. III vo!t~ from its l10tllllll I-volt v:II\lI', 1'O1ll
pan'(l w,th 0,310 ,"olt, or 11 I'h:U!gr of - 0,1}84 
,'(lit. for Il IO-t.lh decre9.!!C. In Imler 10 IIl'liu
tnin romJlnrllhl{'~t .. p re~pon~'II in th .. 1\\'0 dll'Cf"
tl"n~ for t~ ,,""'tly diff('ring ~ignfll~. diodt' 
Ilnlllt'f'II lin' illN)rpf)rllu'tI. JI.t thl' nulpul o( thl' 
<ll't''I'tor. Till' I!,\,t'iuf limiting l.'llK't 10 produ('f' 

II·: E C:"- ""nl'n>y~d P .... f"rm .. n~ l 'It .......... 1"",10 
f"r I"~ Sr,LLD.!_I.tI ... ~t \!r\~r." 0 ........ 1 Ri>Ji_ f!r,wpi"'...t .. , 
\',,1. 32. ~o. 17,l)clolMr. 19.j8. 
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Fle ur. 3, Vi. w 0' Ih. ",all n.lr~ ""U~I U' . .. nd p.n 
Mar..<_ 

~imlbr trnn~il'"t I'('>;I'0n"l"8 ,.)t iut.:I'(!I"llng or 
dN:rt'n..jng I (·vt'l~, 

p . .. on ... C ;"~ uit 

Th.· oulllLlt of thl' d,·t''1·!<Ir ii ~'(llnllllrM hv 
t'nliU(,T rollo,,'I'no to) :L 1_\"ult II!- !'f'(Nf'n'"(1 (II).. 
tllin<'tl f",,1Il Ih,· 1't·I(u".I.~1 1~\'"l t "UII])!Y. All 
I,U,'uu:!tor (fI;ain ,,"will'hl whit'h ~·hlll'g.'! tIll' 
lOOI~l!:ilin nt·l."omlilllC t .. th,' 1)Oh'ntinmHr·t \I~"d 
i ... I(,,""\I'J inlllwdiat..tv "ftl'r th .. cmitu' r fol-
10wl'l'>I. A vI'luI'itY-(I'('(iiJnl·k ~il(""1 (til'" hl'll)w) 
i~ alllO inj{'('''-~I "r 'hi~ I)(.ill'- Th~ !111m of t}", 
I'l'J'Qr vOIt"IC~' «wi till' \','/wil,l" f('('1l1mt:k voltfi!{c, 
18 thl'll llm"lifit'fl II)" II JlII_h_puli d,' nmplifi"r, 
whi"h i .~ drift '''IOII){'llNltI'(l hy nW:W:i of 111'.11:'1-

Ii",' f,'(-do:II·!.;_ Two pow"r trrul"isl()~ :lrt' U.'I('(I 
10 Iln.wlul'I' l'ur",111 lhmu/l:h till" drive ("<)II or 
(V'TVO moIQr, 

TIl!' ... ·r'·" m"wr .-clll'''''ls of n Ct'nU:r+t.lIppt.'(i 
<'Oil wound on a Hp:ht wl'ip:ht IUl'itt' form, whkh 
ii ].IO~ilio", .. d I" th., uniform !llngn"tic 1i('ld 
(l1't>dLlt:~d h~' " lurlC" AI";I") \)('rmnllt'llt 1II1\g1){'t. 
Till' "Illl(ndit' ~l.tllI'tu"' IIn( I'OJ! arc shown ill 
Figll ... f' 3. Tht' int"tII,-tion lJl"tw'~'n til<' C\lr~llt 
ill U,.. (1)il lind tlw fipiJ (rom the JlCtIIllUlt'1It 
mUlfnH rt'S,u t ~ in " fun'l' , .. mnVl' th.' ooil ill 
II dlrt'(·ti"" t" "'UUI',' U ... ('rrot v"ltugt', \,,111'1\ 
th" ooil i~ I'urJ't'f' lly prn;itil)l1l'd, th('~rt!)r volt
Hll;1" :uld th.· ,'urN'nt tn Ihf' Nlil Il('O')me u'm. 
ImJ thl'l'<' i~ IIf) furtllt·r fort ... 011 till' Ct,il. Tlit' 
roil will r<'rnrun 11\ thi, po~ition t19 long tIS lIw 
input vOit:Ig.' N'main$ l"Un~t"tLt 1JI'e31l,~ of tl1I' 
('ll'etril'Hi N'Storinl( 10rt'(' prmlUl't'fl. on thl' ooil 
for lilly ~Iight mnVI'lJlI'nt IIbllllt th(' <'OrN'I't 
null l~ittOn. I~ull '"'Ilrl'l'nt 110>1'<1 through the 
<'OJ] fnr :1 di;<plll''f'III~'llt only It L.i.2 iut:h from 
till' trul" null, 1'I',.,UIIII1I1'; ill i\ high Ikgrtoe of "tntil' 
1t(;I'Ur:1t:y. lkenu",' th\' 1"')\ lind pot~ntioml'll'r 
wip"r Iltlll "n·I(J~IIU'd dirt'l·tl" on thl' l'OiI stTUI" 
tun'. Ih"n' i~ n .... \)<"".ihillty ot h:wkl,ISh, or 1II'1id 
ZOIW. h t'tw''<'n 1ll1/I'Hil""'''' .... f t il" !<I'rVh 1I1""'''r 
(Int! roTl'I'RpnndlUIC mO\'(,Ull'IlUl of th(' polN'
tiul1l1't{'r lind pi'll . f.i11lC.' tl .. , !Io'rvo m,)h,r h:U1 
Il lll raight-linr nl0vl'lIl('nt, the re:t!ulliug l'1'<:otd
i"1( i~ trllly n'l'tilinI"nr. 

Vel",,11y F...:I bo~1L 

A I!f'I'OlId winJin,!!: nn th~' dri"~' roil ,c;tnl('t~ 
1;('lll'r:J.t~ a v"lt:lgl' pnolJl'lrti"'lfal 10 Ihp l-{"I 
W'IOI'llv. Thl~ ciampinI( \'011:11(1' i~ fl'd b!U:k 
llroum{ Ih(' drivl' millhn:.l1l1;h thl' d(' Ilnll)lifil'r 
to r<'tI.UN· thl' timl" ('un~tll)\ t of th(' dril'l'-<'Oil 
('iTl'uit. As II n'~lIlt. lUI nd''quille d"gn'" of 
8t:Lbiliznli91l can 00 Oht.Ili11l'fl CtInsisWut wilh 
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OfNlkAt kAOIO EXPEklME N TEk 

" /'('Z\IIOnnble bnnd"'idlh of thf' [)I'll scrvo find 
Ih~ dl'l'!in.'ti !ltRtic BI·curney. Slowl'r writing 
~IM"f'tr~ "'"t. obt:\int .... r by incl"t'asing thc amount 
of d[lluping voltRgt'. Sim~I' tht' output from th~ 
d{"u"f'UJr i~ limit-l·tI, Jill iu('I"t':u;,o.· in drunping 
V(Jlt:lgt' "'Mlllo< In 1\ (hoer":Ll"!(' iu btlth Ih., I:M:U 
,INV" lumdwidth Ilnd t lw rn:L"timurn writin/l: 
~I M~ .... I (~ntumtion vrlo("ityof the p.'u). The 
,.}ow('r wriling ~PI,{'ti IJtJ~itlons nre ll.., flll for 
filu.'rilll!: out r:l pid v"rllitiOlliJ in the h:vd of the 
input ~i",rllli when it i~ d"Mn'ti to oiJtllill 11.11 
Jlv"mg{' VIi!U{' of thl'llt' \·nri"'io'L~. 

F,glIl"(' 4 shuw" 11 11101 of th(' fn.-quency r{~ 
~Jl.III.'W' of n public Ii( drt">lll "ystem in.st'IUt'ti in 
Illflrgt' auditorium M rt'l"Qrd"d with hllth mlui
mum lu.d minimum I!('ttiu.it.~ of th<' writiltg
~ Pi~'J t~)tltr,,1. 'I'll(' JJIludwidti. of I he pelt ~"rvo 
is "ppn)xillltlwly 0-10 ,.p~ in lhe 2()..in~h per 
~·,~mtl wrillllg "iM-t. .... I,M>~ltJOn lind dl~l"t'r""'>! in 
nppT<'Xlm:twly lb.· ~:ln1t' r"Ii" II<> tilt' "'rltin,,, 
~fM.·d~ IIIl1Tk{'(\ 011 I h(' (,(Hltrol. Iwenu.."l' of th., 
limitation in m'Ulllllllll n·lm·ily, Ihe .... ·r\·" 

• 
bnndwidlh is " fum'lion of Rmpli t ude. The 
"Titing "pt.~ .. L! indH:nt.'t1 Oil Ibe control ll", only 
I\IIIIroxil1l'lt~· and "'I'"'''''lI t l\ ooil \'elol'ity ob
lllin~'ti when t Ill' de lIlIlplificr i;{ fIlltUflll .... 1. ,\ >1 
~\leh, ~Iwy .. hould hi' u,lI .... 1 only :\8 nil indit-nU'lIl 
of lh~ upP"r limit "f Ihe en p:lhilitil'~ of till' 
n.'t.'Order to follo w dutugeil in til!' level "f lhe 
inlmt sign:i!. 

to,",,"'''''';'' POMnllo .... '.u 
The pok'ntionJ('u,ns h:we shlllK'd wind in", 

fOnllll lItid ,Ire t!lJIIJ('(i for the oon"' .... ·tl"'\ of 
p'l(lding l"\...;j"l.OfII to niltain ,UI n .... ur:\I .. · 11>.it"
rlthmic fun ction. Sinoo the SlIme SiZl' WITt· is 
IL'l('t1 throug hout till' Il'llglh of the POU'll tIOUl
elA'r, n high d.·gr.: .... · of rt!*li ution i>l rn:tint" im'tl 
fnr!lll lJO."< ilio nsof llll' ~lid er. 1'11(' ruU'd :WI'ur,u'y 
of thl' potell l iollwl"Tl! ii Il";, full ~nl(', hut th:tL 
or lhl' 2O-t1l, nnd ·IO-db pot"lllinlllet"n\ iJl IL~ll
ally h<'W'r lImn O.sCC lIr full scutt'. Lif.· I<'»f-oI 
on til .. "'!' IM.tl'll11tlulI'tcl"tl havc indi,·nu.'tl th:lt. 
with IM'Tiodie nppli"l\Iion of ProlM'T lubricnnlil, ZI. 

F1 S"". e. R."ord~ o f ,,,. "'.q ... n<y '''pon •• of 0 p .. bfl c odd, .... yOl .... . lohn with (,.,.,1 ... o .I ..... m w.lIllIg 
spud olld (below) mlllimum wrllillg spe.d . 

..... ::QUCNCY IN CYCLr..;"", ncc .. o 

•••••• ••••• •••• ••• ••••• •••• •• •••• •••••••• . . -.......... ......... ............. ... ... .. .. . . .. -~-~-

• 
I'JlI{)UEH<OY IN C~CLC ;...'" IKCO,,"D 

..1-
I • • • • • • • • • ••••••••••••••• ••••••• • •••••••• 
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" PliT + 

.,., 
, 
• 

III .... S , I loc k 
IOIl . om of ,h • 
co,d., lor d e . .. 

co,d lnll . 

+ 
- -

I,f,· vi nmll)' llIillilmll "f ry!'!I'!! ('lUI bo- esp/·f-too. 
T lw llOlt'nliomH,·r." 'IN' I IO~i tio l".J on thc 

moull l inj: ~Iwlf hy rl) ... fl lI ~ of t.wo pin~. whk h 
nUltl' wilh corr<.'>Il'uud!ult h(l lC>! in till' Mlwlf. 
Input l'OnnL'CtioM to till' po.)lcnti(>mo:\,'r ~I't' 
lUnd ... by nwan" of a ~bidd("(1 clIblc whkh {l1~ 
miG t he loll (If the pot.cntioml't<:r e,ilit', l'inll. 
I,,.:a.uxl at. the N':U of the (l!\S(', prtl\'('nt t lH' 
PQU'ntium('t.-r from being SCI\W tJ u n l' :8-'! I],'" 
g(l.i)l iI"'i lCh i~ in lh.' OOt l't'Ct. p .. ~i r JOJ ' l. T hiil 
"witrh I'll" 1)1' fil)(,l':\t.·,llhrough th~· "I,,'ninJ{ in 
til .. (n)llt vf th,' in~trunwn t. 

OC Recording 
T Ill' Tn'~: 1521· A Utnphi,· I..'vd HI"'QrII ~r 

"lin LH,' ,'HIlVt'rtf'd jnt<) " fk r.·\~,rtl(\r with ,\ 
I-kil"hrn input ltllpeu,UlC(\ >lwJ all O.S-vol t full
..,.,,,1(: 1II"'""itivity b,- wte of the liul"nr 1)0""111 ,..,111-
d .l'r (T nt: 1521- 1"011. I'\'~llre 5 is " loh'l"k diH
~rltnl of t hn I'f'{'()rtll'"r e<'rvo Illop for til- rCI'tJrdiuj1: . 
Th.. UC"!'iI>olU"Y cireui! chang"" ure nUI'om
pli~lwJ by !Iu":nna of th .. gll in ""witch llIld (lU,' 
I,Jug. :)illr(' th .. HC '''lI plifu~r CHIlllot he u:,('(i fvr 
de n't-ordil1g. thl' !lCn!lith·it~· of t llf' re..-ortkr i~ 
l-onsitll'rllloly redUCl'tJ. Th" ilipuL imlM'CllUHv i~ 
limiU'd to I kilohm OOcnu'!/' of I hfl ('OIIt't'hlr 
J,'ukn" .. ('urrent of thll input tmn"i~to..,.. T his 
lnllwdlllH.'e ('",.n be incrcl1.\ll~ 1 by II fuctor of to Jf 
lh." Clfl't'U of leHk~ current liN! indudl'(l in 
tho.' ~rro fIo.ljll.~tmenl uf the recorder. 

A tN'" ",IjUSltllt'Tlt ill prm·id ed on t h.· fNut 
flf {h(' linellr 1M)l(~tiomN('r to "lIow t il!' OI"'TU-
1M to,...., Ih.· ~('I'O IJOdilil.1n to Ilily pl.1in l on th.> 
d "l.rl, P;II,,'T. TI l(' !It'.rYO UlUldwid th til not 
IlIfl'I,tt'ci by till' changf' to II de rcoord~-r. 

"CCESSORIES ""''''lA'U 
(~Ilrir.i' Ii.qt, )lag", 12) 

'0' ... ';0"'.' ... 
Thf' 4(klh I.Il'JtcnttomC\.e r jg 8 U~JJlJ k'tl , Ilnd 

II", 2\HIh, SO-Jb, flntllino::ar pot~nhom~to'~ :l.r<' 
nvnilllbl,· M !I.C~·" ""<lTleil. 

Molon 
A('I'C<!o'«.ry (110(;)1'1'1 (O()....(oyclc= Ilml 6O-t·yd.,) nro 

u"ttill.bl" f"f !;luw-o;vcoo ehs.rt d rive. nlt:!ltl 

l11otors pmdu,:e ehMt 8~d\; uf 2.5 1.0 75 
inrhllll .. hour, II. reduction by. f\\Clor of 00 f rom 
tb" '!J)O •• ~>d •• \'nl ltlbip. with the ~tandMd motol'1'l. 

Dr; ... ... d U..lt UfliR 
Th.· 1521-1'10 Drivp. Unit is d"~i gl\oo 1.0 

\"Ou lJle thc n:'~rdcr t.o 1111 external o~lIatQn! 

JUNE . 1959 ~ 

DC DRIVE 
AMP COIL 

VELOCITY 
FEEDBACK 

COIL 

O.8~ LINEAR 
POT 

L.. -=:1::-------

lIr IlllaJy ..... ,.,.,. St'"ar:.tf' link unil>! !U"~, r''qlllH,,1 
(HI I he. v'lriOlt~ I')( ,",-n,,\1 il\~trum"l1\.i1 for f'j)Llpling 
t l)(' drive. u tl it t l) t he in.o; tr ll rm~nt dill l ~hnft 
n y nll'U1)~ of II c,un-oI,,'Tnlf'd dutch, t ill' r .... 
l"Onl"r pllI)('r po~ition and thtl oscillator o r IIB

alp:er :;('l1ing can i.M.' nmdr 1'(111)llf'tcly ind, .... 
1J("11de ll t of one nlloth(·r. Limit stop ,"1'1 1.1'111', 
nllow t he ope.rntor to .'!('t, Ih,' limit of trrlV,'1 nr 
till' d riVe u nit. A ~lip rlu lr h nlilO is provid,'(1 
t ... protl't't thf' Ulwillillor o r nllalyzer. 

The T('-('Ordf'f e:LIl lx, ll!Wd fo r tim£'-b:l.lll.' mf'1ll'-
1It(·"I.'n~ without rcmovnl ... f tbe dri ve uni1. 
T o do thill, til<' driv('" II/ut ,·Iutl"b ill df'Nlupl,'d, 
,,,,,I t il!' Iimil ""'itd ws IITt' ~horu."<I Oft t "'jth tl 

tt.lggl. , ~witt-h lJt.ohilld thl' p,.." ,.] . 
J.i llk units !If" Iw" llahle rnr driving thl' dil\J-< 

o r t Ill' !,,!In,,'inK G"u'!l"!ll Radio ill!>tfum,·nt.;: 
T H'.: 130+- H [k'llt- FT('()Ut'n('v Audi'J G~'n~r:l
tor, T ,' pf: 7C.o-n Sound AntlJ.ytCr, uu.! T"PI: 
15M-/1 Sollnd and Viurn1iol1 Annlyzl'r. 

Cllorh 
Ff)llr lyp('8 uf eh."lrt pllpcr an' ,waihdJil': 

CTP-505 lo; ~uppJiNI. an,l ia dt·"jgucU for n'('Onl
inJ( 1f'",,1 N. lime or ror de recording. 
e rr-50] i$ dL"iji)t;nt:x\ for 119l\ ~'itl( tilt· ., ..... IT 
]304·13 Iknt- Frf'q ul'llcy Audio Cent)rt&ior. 
C'T P-SUI I~ d\'lligm'1.l for 11'11' with t il<" TI I,t: 
7tJO.. B Sound Annlyxf'r. 
CTP-S54 ill dr~lgned ror It"" with the T nr. 
1554-A Sound 1111<1 Vibrlltioll AI18.IY7.('r. 

APPLICATIONS 
Level vs. Time 

The TY1'~: \,j11 -.\ Grllphic ~vel Re
I:ol"de,' CRn bt' u8(.xl II , conjunclion with 
1\ 'rYI'~: 1551-13 Sound- LI 'vd ?<. fClN 10 
yield pel"mnuclI l, rc(.'or<l8 of smmd len'l 
!Ui l\ function of t-i nl('. Hapid chanp,es ill 
t he sound I(' \'cl ~'an bc fi ltered out, when 
dcsimble, t hrough the lISC of olle of the
sklw writ.ing speeds. 

Continuous r~'Ordings can be made 
fOl' periods from 16 m inu tet; to 8 hOIll1' 
with the s ta ndard molar or from Ili 
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~ GENERAL RADIO EXPERIMENTER • 
1390 1554-A 
RANDOM ~ SOUND 8. ~ 
NOISE VIBRATION 1 &WER 

AMP 
GENERATOR ANALYSER 

SPEAKER 
SWITCH 

1551 -8 
SOUND ~ 1521-A 
LEVEL RECORDER 
METER 

FlU"'. 7. 81.c~ d'"u ... m olly.I. m 10' '.v ... b . ... tlon_lim. m. o l u,. m . nl whh norrow_bond nol •• , ou,c • . 

hours to 480 hours with the -1'20 or 
-P21 i\[otors. The recorder call be cnli
brated to read in ahflOJutc f;()und Pl"es>llll"C 
lc\'cl with the sound-1C"f'1 meter nttl'IlU

awr !iwitch in the CA L rositillll. A 
typical plot of lIoise in a caff'te,·ia with 
thc t"I..'<!w·der on botll fasL and slow writ
ing speed position!' is shown in Figure u. 

A SC'coud application as 11 timC'-base 
recorder is in tht' Ill('astlrcmcnt of re
verberation time. Reverberation time 
is dcfinoo as the time r('(luired for II 

sound level to <looay iiO db. In th is 
mCllsurcmcnt a sound source in a room 
is abnLptly shut otT :tnd the deta), of the 
::;ound levd i!i ,·cconled. The SO-db 
potentiometer often is used fo r t hcsf' 
mensurements, but, sincf' background 
noise oft.en prevcnts r('vcrb('rntiOIl re
cording over evcn a tiO-db !"!lnge, till' 

40-db potentiometer may be ('qually 
user til. 

The nat ure of 1 he SQunl.! sou rcc lLRetl 
fo r thE'SC measurcmf'nts lIlay h:H'c some 
influence 00 the :tccut"aCY of the rc;;ults. 

The usc of a fixed-frequency soU!"cc can 
result, in errors in 1 he mcasllt"cmcnt. 
owing to st:lndillj!; WU\·CS set up in t.he 
1"00m. These cn-ors en 11 be a \'oided to 
some extent if thf' Qf:cilbtor frequency 
is mriCtI !ilighli.v or warhled. A bel-lf'r 
solul-iou is the usc of a liaise sou rce and 
II narrow lmnd filter. Figure 7 Sh OII'S It 

dingram of such 1\ set up using t he Tn't~ 

J300-A Handom Noise Gencr·ator and 
the TYI'~; 1554-A Sound fUl(\ Vibration 
Analyzer 10 feed a power amplifier and 
loudspellker. The sound level iil- picked 
up by It Tnt: 155 1-B Sound- Level 
j\'letcr and appliCf[ to the rccorder. A 
wider dyuamie mngr. (am be oblailled 
if a 8('{:ond a nalyzer is used fo llowing 
the Sound- Len'l i\ lcter. The ml1xilllllm 
writing speed 111ld ch:ut. speed should 
be llsetl wilen making reverberation 
measurements. HeverbcratiOIl iime as 
small a.,; 0.5 second c:m be me:lsurcd 
ItdeqUf\.If'[y with this recorder. A typical 
reverberation llleUSU I"('menl made in an 
Iludi torinm is shown in Figure 8. 

Flgu .. 6 . Reco,ding of nof u f.".1 in II CII'.t.' ;1I with both fa ll ond f fow writing I peedl ond 40-db pot. nti"m. "r. 

~ ••••••••••••••••••••••• ••••••••••• 4 
, - '\'¥ .. 

o 10 20 30 4O ~ - '" SECQNOS •••••••••••• • • • • • • • • • • • • • • • • •••• • •• f 
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, 
Level vs. Freque ncy 

The rccorder can be used to plot. di
l'{'(:tly frequency-rcsponse datn. of net.
works or systems in conjullclion with 
the Tn')'; 130·I-B Beat-Frequency Audio 
Generator. ATYl'E 1521-1)10 Drive Cnit. 

•••••••••• •• • • •• ••• • • 
~, 

1-0----1 ~$_ 

1) 0 ~ Sf.CONO$ 3 4 

••• ••••• ••••••••••••• 
Fill"" B. Record Df <"lind decoy in on .... diIO,i ...... 

R, .... b ... ,,; .. n rlmo I. 1 . .55 ucondl . 

!l1ld TYI'~: 1521-PII Link UniL arc re
quired to couple the gellerator to the 
l'et'Ot'dcr. Sin('c the change in frequency 
of tho gcncmwr \\"ith rcspect to dial 
rotation is logru·jthmic, ch:ut-plIpcr mo
liol1 will (:O!'!'cspolld to a logarithmic 

Flgu •• 9 , Vie w of the 
Graphic le".1 heo.d ... 
coup led to d.I". the 
Seot_F.equ tncy A..,dlo 
Gen .. oto. for outomatic 
,uo<dlng5 of ompU,..,d, 

VI, frequency, 

JUNE , 19 5 9 ~ 

frequency change. Chart Paper CTP-50 1 
has the logarithmic frC<[lICIlCY calibra
tion printed along thl' lime axis over the 
three decades from 20 cps to 20 kc, The 
amplitude control of the gencrator and 
the input at.1f'tllHttor of the retorder call 
be UR{'(1 to obtain the desit'M O-db refer· 
cuce len·l. If the iUPlil to Ill(' network or 
systelll under test must be maintained 
at sonH' specified \'uluc, the O·db refer· 
ence len'l NtH then be ndjustcd by melUl:; 
of the input nttelllUlIOt' nnd "CA L" con· 
Irol 011 thc recorder, provided that the 
minimum input signullo the I'ccordcr is I 
milli\'olt or greutc!', 'l'he ('hart paper and 
oscillator (':111 be adjm;tcJ to lhe desircd 
starting frc<'lucncy by disengagement of 
tllc('iutch on theclriveunit, Figure9sholl's 
the I!;cnC't'ator·rccordcr eombbmtion, 

This cOmbillution is ideal for mel'l.sur· 
ill!!: Ihc frequency response of filters, 
aUC'mmtors, 01' other nct\\'ork!l, as well 
as loudsp('11kt,l's, micmphoncs, 01' other 
transdw:ers, :1lld complete HCOliStic sys-
tems, A typicHI response of an lldjust
uble notch filter is shoWJl in F igure to, 
The respOIlSl' of :~ eOlldellscr microphone 
mounted in :'III anC'l'huic t:hamher is 
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~ GENERAL 111>.010 EXPERIMENTER " 
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I J I , I 

1 

, c,,- en "'~ .~ .. " • • • • • • • • • • • • • • • • • • • • 
f igu. , 11. Recorded " ' pon.e, for f, . qulnei .. obove 
600 <rei .. , "f ..... "den ••• mlcrop""ne In an onuho;. 
chomb... Piol incl ud .. 110 , cha,ac,-,;,' ;" of ,h, 

s"U,c'. 

ShOWH ill Figure 11. The response of the 
public address system in all auditurium 
is shown in Figure 4. 

The OlltPlit I'olt:lp;c from the 'J'n't; 
l30-l-B Bcalr- Frequellcy Audio GOliera
tor is sufficiently comltnn! with fre
quency (± .25 db) for most. applications. 
In the calibration of a microphone where 
the sound source is :l loudspeaker or 
where the device under tcst has a vari
able input impNl:l!Icc wiih freqllcllt'y, it 
om)' be dcsimblc 10 U:'lC' Il S('cond TYPE 

1521-A Graphi(' Level Bceorder to mnill-

tain a constant sound pressure level 01' 10 

vary the reference voltage to ac("ollnt 
for changes;1I the oscillalol" ou tput \'olf
age, as expln inoo later. 

Frequen c.y Analysis 

A fr<'quency analysis of a sound sper
tnull or the output. of lUI electrieal d('
viec rail 1)(> made with t.he l·ccorder in 
conjullction with cithe r the TY I'~: 7(,JO-B 
Sollml Analyzer 01· the T nt: 155·I-A 
Sound and \ 'ibm tion A1l.'llyz('1". ConllCI'
lioll bct\l"eell the analyzer and the I·e
corder is nUl.de by the apPl"Opriate link 
unit in the same IllIHHler as lI"ith the 
audio g{'llf'mtor. The chnrt pnper for 
use \\'itl1 the :Ulalyzcr (CTP-516) has 
thrce (,[l.libmtcd Yz-dc('ade sc!!:ments 
pmpcl"ly spaced so n 27{>-clecade aHnlrsis 
can be made without. stopping the r('
(:Dreier. Thc change in range can he 
accomplis.hed during the blank pOl"tion 
of the dial. T he TYl't: l55·I-A Annl.vzt'l· 
does not 1111\'0 a continuously rotatnbJe 
dial. ami iiO the dial must be returned 
manwlll.\' to the low (,lid before the 1H.'xt 
mnge is plOl1('(1. However, the dial 
ranges nl"1"' in l-d~adc intcl" v:lIs, so tluH 
only three l"t'!;Cttings arc r('{plir{'(1 to 

co\"cr the range from 2.:J cps to 25,(0) cps. 

Figu •• 10. R.cord of Ih . !tonlmillion cho' De, • • i,lIe of an adjullobl. nolch Alt •• for fOil. diff.t. nl f •• -
qu.ncy •• hingl. 

• ·r-=·--;·i·';:·';:·~·"'·~·~·""·~·~·E:;·tf·~·==·i:·i·::·1;·~·;":·J-'~'r-'::-'~;;'i'T'':'':'':';,,:''--''--''l' •• 
1 

30 

'I I, .-+toO :.,\.~-t-'--i-++ll ++!;I I±::"-· - ",-::\' i 
FREQUENCY IN ':YCLEf; PER &ECONO 

,. 
J 
" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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" 
Fillur. 12. Block dlo _ 
1'0 .... Ihowlng how 

_ Iwo record ... can ... 
wud 10 ",alnloln con_ 
"'on' .a'md ", ... ur. 
1.".110' rio. moolu,o_ 
.... n. of mlc.opho ... 

cho,,,d .. ill;cs. 

"" '" 

OSCll..lA'lOR 

SPE AKER 

HI!lI_PII. 
CONO. "lIe SYSTEM 

"IICROF'tOONE 

JUNE , 195 9 

CONDENSER 
MICROPHONE 

MICROPI1ONE 
UNOER TEST 

'!l21-A 551.B 

l~'~'~'~"~O'~':=j"------------------~SOUNO f------' NO. 2 LEVEl,. 
METER 

Misc ellaneous 

The TYI'~; 1521-A Graphic Level He
corder 1:1111 be nfle(j to Illainiuill COIlstftnl 
wund pressure levels ill a cimrnber when 
t he fre<\HCncy responsc of microphoncs 
iii meusl1l'ed. The hlock di:lgram in Fig
urI' 12 shows t he equipment requir(!(1 fot' 
this opel':ttion. The nornml ('Ollllcction 
between the [lm1 of the potentiometer 
lIlLd the input to the ac amplifier is 
o]>cncd by relllova] of fl- jumper 011 the 
refit of tht' d ch('d circuit. The firm of 
the potcntiometer' if{ connected to the 
input. of t.he power amplifit'l" d riving the 
loudspeaker, nnd the ou tput. of the 1'011-

ril'lIS(' r microphone pl'<-..... amplificr is con
nected into the ne nmplificl' in the re
(>Order, T he recorder will nutomnticl\lIy 
p()sili()11 the potentiometf'r tum to m:lin
tain a constnn t output level f!"Om the 
('ondenser microphone, The range over' 
which this correl,t il )n ell11 he' mude is 
the S.'lme IlS ~hat of the potent iometer' 
in tlie recorder. As IOJl~ m~ th" r('I'ordl'r 
is lin scn lc, the SOllnd prt'sslire lev!'1 will 
bemailliai rH.dconFtn nt (us..ilirning 11 flat 
rrsponse for the condellSf'r mitrophonc), 
The regulating recorder will plOL the rc-

RECORO(R " I-USED TO MAINTAIN CONSTANT 
SOUN~ PRESSVRE LEVEl 

RECORDER " 2-VS[0 TO PLOT RESPONSE OF 
MICROPHONE UNO(R TEST 

sponse of the loudspeaker system, A 
second TnE 1521·A Hct'()l'dcr ill neces. 
sa!'y to plot t he frC(lliency of the mil'I'o· 
phone uncleI' lest. 

Smnll variations in the output leve l 
of flll oscilbtot· used fo r frequeuey rl ..... 

SIXlllse measurements can be cOITC.:ded 
for by the use of all external referellce 
which is a function of the oscillator Ollt.
puL lo\'el and which call br- gClleratC(1 by 
all exterll:\1 dl'tector. Th is (.':\ n be sub
stituted for t il(' internal fixed referell ee 
by the remov:d of a jumper 011 the baek 
of the f'lc hed !"ircuit" 

Aclcnowledgments 

The design of the TYI'E 1521·A Re
corder resulted from the (.'()mbined 
efforts of :l nu mber of people, l)arlicu la r 
et"(xl iL should be given to J Ullles J. 
Varall, ),'lartin Basch, P . K . McElroy, 
and George Neagle. D. n. Sintlnir und 
Amold Peterson supplied numerous sug
gestions and followed the development 
with considerable intcn.'st ttnd enlhu-
siasm , 

-l\'r. C, H OI .. Tn] 

M. J . F I1'ZMOHRIS 

SPECIFICATIONS 
Input F .... u.ney RonD.: 20 rps to 200 kr, for lrvcl 
)'('('Ording: et'rvo h(tlld,,·idth, d,' to 10 rp:3. 
Input Ron D.: 0 hI "0 dh for k\'d rt'('ording 
(2O-dl:lund 8O-dh 1""""111 iornH('N! ;"II'(> :tlso !lva[]
ul)le) ; 0,0.8 volt (tl" 1000 ohms) full SCUll', for 

de (f'rordillit \\'ith 1.1'rll illput po'Iilitioll ndjllst-
ab]p OVl't full !Wal(l. 

"«U.,,<'!' : Pot.('nt iom"kr blllullces wilhiu 0.5% 
of full St.:nk 
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GENERAL RADIO EXpERI M{NTE R " 
Moxim .. m S.noilivity , I millivolt a t 0 db fOf level 
rt"l-ordiugj 0.8 volt full ;;call" fo r d l" Il'COrding. 
Mnim .. m Inp .. t \loU"9" 100 volts ~. 
Inp .. t Impedon .. , 10,000 ohms for ,0(' lcvl'1 n"-

'~.lr(.krj 1000 ohfllll flor <.Il" reC"(Jrdl"f. 
Paper Spe.d .. 2,5 ineh(,; I)('r minUle to is inchl"ol 
pN UlLnutt' . ,\ ~Io"-~Ilft'd motor to provide 
~ I)I't'd~ ()( 2.5 10 i5 inch('~ 1)I' r hour I~ :l\' 1Ii1"lJ\1". 
W, itlnll Spe.d, 1,3, 10, or 20 illchl'~ pI,r :>('('()ud 
(!l lJlJ roximlltcly ), wilh o\'('r>;Il()ot less tha,n I dv. 
0 .... '0" QU:\::'t-rms; wil hin 0.25 db of rnl~ for 
multllJh' ~inl' wa.\'c~, "qua~ "·an';" or nOli!('. 
Ch"rt, 4-inch /'I..'('(irdlllj; width on .>.inch pnJ}<'t. 
T,on.l. t", Compl.m.nt, 12-2~IG9A , 4-2~321 , 
2-2~30], ]-2i>il if> 

Ae .... "'i .. Suppli.d: SPIlt(! fu;ws, POW(,f ('O rd , 
:? pt'ns, 'l-oz. oonit" of ink, 4O-db pot, I roll of 
CTP-005 p"lwr. IIdll]ltor l'nbl(' !L."'«!ltIbly for 
connection LO Tv .. !; ] 56] -B Sound-Level :\Iel(>r. 
A ..... o,l .. A""ilobl., 1'0 Ientiom" \ I'I";I, eh llrL~, 
mk. ~low-speed motonl, ll1,d link uni t:;!. 

1521 _AR 
1521_AM 
1521_AROI 
1521 _AMOI 

I'!ltrnl >;0 :!.r.lIl -[:j:a 

1521_Pl 
1521_P3 
1521 _P4 

eTP_SOI 

ClP_S05 

Pow .. Supply , 105 to 125 (or 210 w 250) \'ol\;~, 
00 cydes, 35 wnlt ... 5O-ryl'ie mod('l~ lit{' !wllil 
IIbl\' . 

Power input receptacle will accept eilhef 2-
wit(' (Tl'P£ C,\P-351 or 3-wlTt' (T,I'£ CAP-15) 
pOWl'f ('(l td. Twn-wire I'otd is ~uppli{>d. 
Olm.n.lon. , (Height) 9 x (width ) 19'2 l[ (d e/ l lh) 
1<1 I I inche". o\,"r-lIl1. A vlllia.ble for bene! o r 
n>lny-mek mounllng. 
N. t W.lllhl: 50 pound!!. 

hl .. .,._Ro.k Mod. l, 10' bO-.ycl •• upply .•• ••. •••. 
&.n.h Mod.l, fo, 6CH:yel •• ul'ply .•..•.•••.. .•• 
R. loy-Ro.k Mod.l, f", SO_.yel .... pply .••••.•••. 
&'n.h Mod. l, fa, 50-.y.l .... pply . •.••• • ••••••. 

('od~ Word 

Al. .;;o.;T 

A:rr t:1I 
AGE:-''TII~IIID 

A!!T.:IIII.,,""", "",--~ 

POTENTIOMETERS fOR OTHER RANGES 

2O-db POI.ntlom. ' .. ......................... . 
IO-db Pot. nllom.... . . . .••...••..•.....••.. 
lin . o, Po"nllom."r, , '" d •••• ordinll ••• , •••• _,. 

CHARTS 

C .. llbo-o"d 20 cl' •• 20 kc , 101l0rllhmr. , In 9 Inch .. , 
,.p.ollnll .~ .. y , '.I In, h .. olonll 11m. o.i.; f", 
.... WiTh Type 1304-8 &'o l_I',. q ... n.y O .. llIolor 

lIn.o. tim. bo ••• I div l. lon _ V. in.h; 10' '" 0' de 

.·AC}:T 
... :1.0;0.; 

. ' .1.1·;0.;.1. 

I.oGA 1\(' 11 .HIT 

S99S.00 
995.00 
995.00 
995.00 

$ 55.00 
155.00 

55.00 

$2.30* 

, •• ord .... "function .. ' lim. ................. LINAL('lIAIiT 2 .30· 
CTP_516 Colibr .... d 25_1500 .p. In Y,_d .... d. '.lIm.nlt, 

, poe.d '''' .on!in .. o.. . .010110n of anal.,. ... 
knob; '0' .... with Type 160--8 So .. nd Anol .,.... Wl"N(>('UAlIT 2 ,30 · 

CTP-554 C .. libo-o"d 25-25,000 ($' ... Ionll lim. o.i.; lor .... 
with Type 15S ... A Sound and \li bo- .. ' ion An .. I.,. .. , ASNAI.(,IIAIIT 2.30 ' 

C harll! are 5 inch!'!! wide lIud h:lVc S mlljor divisions 011 Ii .... inl'h \'I'rtie lll i!(·all' with 40 lot,tl di
v i .ion~ (SO 011 CTP-50I I. Holllcl1gth 100 fcel . AlI may bt> USO'(] With liny pou·nt iometer. 

1521-409 
1521-409_2 

1521_1'20 
1521 _1'22 

1521_Pl0 
1521_Pll 

1521 _1'12 

2_0 .. nn bolll •.•.•..•.•.•.•...••...•....••. ,. I 
lto-o .. ne. bolll • • " _ •• ,,, • ••• _ •• • ", ••• ", . ". 

MOTORS fOR l OWER CHART SP EED 

(60 cyd .. l 10. P"P" . p .. d . of 2 .5_15 In.h .. hour 
(SO .yel .. ) fa. pape' 5peM ... f 2.5-15 In.h., h ..... 

[SI;;AI, 

IS".:II 

I'AST" 
l'ElIlI. 

$0.15' 
3.00' 

$52.SO 
52.SO 

ORI'o'E AND liNK UNITS fOR COUPliNG TO OSCILLATOR AND ANALYZERS 

O,iv. Unit '0 "pe ... ,. all link .. nit • ...•. 

I 
tln,kssU:~ .':", ......... P.Ii.~~ .'.~ .~~~ . ~~~~ .. ~ .. ~~~: 
Link Unit , .. , co .. pllnll 10 Tyl" 160--8 ... •. ....... 

General Radio 

I'U" IL 

1'111011 
I'l' l'l'\ 

$12.00 

11.00 
11.00 

Company 

.' ",,'" -.-
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