
THE GENERAL R A D 10 

A GENERATOR OF AC TRANSIENTS 

TOIll'-hurl<t wlln·form_~ IIrc lI1'dlll 

"iglltll~ in many din'r"e fields of ('lcc
trollic~, such as p:-;yehoacou.~tic in~lrll

mentation, g('IlNlltion of eontroll('(! 
pcriodic linc tmll;ti(,llts, and s}' nthc
:-i:-; of the time "lick"," on .'ltanda rd
time radio tmll;;llIi:;:-ions. At General 
Badio, tOIl(' hu~t'" hn\"c 1JC(!1l u."cd in 
routine tel'\ts of filt('~ and a(' meters 

,.... as well a:; for stich ulHilma] purposcs as 
the alignmcnt and t('~t of an in;:;lrllmcnt 
for in ... tnnhLIll'Otl:o; frcqllclley anaiY:5is of 
the high-fr('qucl\('Y ;;ound cmh;~ions of 
i)/ltS. 

Thc,,1' wll\·dorm!l n\."o 113'\"(' many 
applications in the le!'t llnd calibration 
of l"onar trllllxlu('cr:; lind amplifiers and 
in the n1cusur("m('llt of loud"peaker dis
tortion and r('I<pOIIl'C to transient excita
tion. Rlil! other uS{'" are found ill the 
mell,.;urement of room ac'ollstic:;, auto
malie-guill-coill rol cir(,lIit.~, nnd u{' llH't('r 
re:;ponsc, 

TOlle-Butst Generotioll 

.\ tOile bur:;t ('un he. I(enerated hy a 
pube generator, 1\ t'ilHl.~oidal sigllll i 
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"our{'e, and n ,.;wit{'h or J!:ate, whkh, on 
{'ommand from the pul,.;c gellerator, 
either pa:;,~e:; or blo('k" the pns."age of 
,.;ignal frOIll the ,.;oU('e, 'I'll(' :-;witrhing 
de\'i re may be a relay, a motor-dri"CIl 
('ontaetor, a ph(Jtor(',~i:;tor-light "ourre 
('ombilUltion, a tran,.;i''1or, or a diode 
bridge, Stu,lI a romhi1llltioll J!:l'lwrally 
requires !<(1I1)C de;;ign and fahri('ation of 
('omponent,,, h~' the a",,,,('lllhler and ma~' 
often he Ie,.:,." than ,.;ati~fadory in ('011-
\'eni('11('e, r('liahility, ,~izl'. ('o:;t, uud per
formnll(,(,. Pl'rformtll\('(" rC(luin'lll{'nt.'l, 
in parlil'ulnr, are ~ometimes more de
Illanding than {'an IX' sati:;fi('() hy a 
;;imple timing s'y,~tem, (,I'pl't"illlly in 
regard to ('oll('r('11('(', 

Coherence 

:\ ('oherCllt tonf'-h1lT,~t ~igna1 i_~ one 
in whidl e:1('h hurst ."tnrh at the -"nnl(' 
point in the ;;ignal I)('illg g~l\('d or 
swit{'hed, and en('h bur,..t end" at lh(' 
s.'une point in Ilw :-:ignul ('Fit,. For ex
ample, ('a('h ton(' bun<t might -"tart at 
the po;;ilin"-",[o]>(' zero ('ro,,"'in~ of lhe 
sinusoidal :<ignal, ('()HtiHlIl' fo r two full 
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cycles, Ilnd end lLt u. positive-slopc zcro 
crossing. It is obvious that the sp:wing 
between bur~ts must he an exact whole 
number of 8igr\::d periods (ryelet!) in 
order to maintain cohcrCIlC('. This leads 
to tbe l'OllrlusiOIL that, t.o he cohcfCnt, a 
tone burst lllust be produced from a 
single autonomous signal. A switch ac· 
tu:~ted hy two indcl>cndcnt t imers (Olli} 

controlling thc un timc, and the other 
the off time) cannot in practice produce 
n coherent bur"t, since the on and ofT 
tinw8 must be exact multiples of one 
period of t be gatPd "ignal, which is a 
nearty imposr-ible stahility requirement. 
To prOOUCf' a {'oiLerent burst" the gating 
Rignals must be locked to the desired 
l'ublmrmonics of thc gat.ed Hignal. 

The influence of coherence ('Ill per· 
form!!,lH:e is demonstrated by n.niliyr-is 
of the frequell('Y f'ompollerl\'S iu a tone 
hurst, whir·h ('onsisl of the fundamelltfll 
nnd harmonics of 1 he. repetition ra to of 
the 10n~ hu rst. '1'111' {'xprc!;s iun for am
plitude of thc~ imnnOllici'. i$ givcn in 
the appeJl{iix , helow .. \ $ an e.xam pic, 
FigurcR 8 and 9 "how the I\mplitude of 
the fir"t thirty .. otll' Iiarmouirs of tOIiC 
bun.ts rlf olle ('y(, lc Oil, Ollt' cyl'ic oIT, and 
of l,ighr r'y('lt,,, on alld eight. l'y(' leH otT, 

respectively. The figures s how the spec· 
lra for two gating phases of each tone 
burst .. In one case switching occurs llt 
zero crossings, and in the other CRHO 
swit.chi ng is at the IJC!l k value of the 
siglJ:l1. The spectrum varies smooLhly 
bet,ween t he limits RhOW I! as lL fu nction 
of gating pha:;;e. The CXfUn l)les indicate 
clearly that i.hc frequency content of a 
lone burst depends upon the num ber of 
(,ycles in the burst., t he Hplwing between 
hursts, and upon the gatillg phase of the 
bur;;l. The clTeets of phnse nrc signifi
('ant for short.er bursts at ... hor l. spacings. 
T hereforc, t.u produ£'e a tunc burst wit.h 
defined characteristics, t igh t ('ontrol of 
pbase nil. well us cycle cOlltent is neces
sary. 

For example, consider t he case of a 
burst of exactly eigbt. cycles widt h , · b~l t 
of uncont.rolled ph!t;;.e. T he rCl'l ult. ill that. 
each pulse has t.:Qllstant energy, but the 
way in whi rh lhis CtlNgy is d istributed 
in the frcquency r;pc('lrum is nol. con
trolled. L'nless the lone burst is uS(,.'d in 
an extremely \\·ide·band system the 
uhserved sy>:tern respouses will he in· 
accurate and not. re producihlc. 

THE TONE·BURST GENERATOR 

Tbe T YI'E 1300-A T one- Burst Cen
er:llor provide,; UII insu'umCll tat ioll 
bridge for the gap between ('ontinllous
WI1\'C test ing and s\.ep-f und il)lI, or puis!', 
testing. A digit al method of NIIlt.roliing 
g:.lting lu:tion a llows the prQdU('t ioll of 
sigllals that casily Illeet the N'quire
mcnts of tight control of frcqll('ll{;y 
('ontcnt fwd phase. F igure I is a block 
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diagram. I n~leil.d of u.~illJ!; thetomlllOH 
sy:;tem of limers to c::;tl.lbli:sh the otT 
ami on times, with :1. com plex lo(·king 
system to tlnlintain a ,·oh('relll outpul, 
Ihis in.;:;tnuncnt U1iet' n biliary t't:J.lcr to 
cstablbh t he number of l"),tles ill the 
bll!~t alld bCt\\·CCll bur,.;l,.; and a t'imple 
lrigbrer sy:;tcm to tonlrol the pba~ing. 
The hi nary seulel· e;';,.:{'lli iallr divides the 
input frt'quellc'Y to the de:<ircd I'lIb
harmonic' frcquclI{·Y fOI" W~lillg .. \ gim
pIc rcset sy.~tcm allows the same :<('aier 
("hain to IX' u!\cd for both olT :md on 
intel·vnl;;. Tile usc of binary tirCuil"; Ims 
resulted in nn ecollomital, rug~cd, and 
eompH.(·1 instrument, whidl iii quitt, 
simple tv opt'rate, drift frcc, and re
quire" no routine Jnaintenante. 

Th(· :;cttillV;s of the tOlllro],.; ( Fi/.!:ure 2) 
detcrmine the numbcr of c·ydc,.; for 
whic·h the gate lI"il1 be opcn and. illdc
pcnd('utly, t he llllm!wr· of f"ydE'.>; for 
whidl the I,!::lte \\"illl)(., do . .;ed. The dlOir·c 
oITered hen' by Ihe binary ;o.("ul('1" i:s 2, 

.J, 8, 16, 32, ().I, or 128 tydc!S. A not her 
control :\110\\"8 the !Sf"alers to be started 
at one instNld of zero, which changes the 
elwin' vf cyt'ic tQUllt,.; to 1,3,7, 15,31, 
(;3, or 127. The Staler,.. thell control a 
!Simple tmn;;i;;tor g-uie, whi('h operates 
on the cxtcrnnlly applied ,X'riodic illput 
!ligna] tn produce tone hursts. 

.\ddi tiollal fea.ture:::. of the Tunc-Bur:;:;t 
G('tlcrator ur(' a .'iwitt"h thl~t holds the 
p;atc open for preliminary alignllH'llt 
of externn l equipment (i f nctt's5.'l.ry); 
tri~~ct· tunt rol~ , whic·h allow comp]e\.e 
f"ontrnl of thc pHu.~c of Ihe gatc and 
input :<igIl1l1; Ill(' llhility In 111<(' :;t'p:lmle 
input "ignal.~ fOJ" tht"' galt' timill/.!: and 
I!:illt'<i ,..igllal.~; and i\ timed mode for 
extremely long pel"iod :; helwecli bur,.;l s. 
In lhe linH'd mode, the (·lo>;ed gatt' in
ten·al is ~e l by a Qlle-millisc(·ond· to
lcu·,..c('olld lin1('l", and 1111 internal ).!:ate 
~'ystem maint ain.~ (·vll{'n'!H"e of .l!;ll.lcd 
alld gatill~ si.l!;n:tI. 'I'll(' 111I1('r {"in'uit 
operate;:; 1\:< a lo("kpd 0>,('i1l:l101" lind is 
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GENERAL RADIO EXPE R I M EN T ER 

used for very long intervals where exact. 
cycle count is not. required for aeeurUl}y. 
.\Ithougb sinusoid!d input signals (\.re 
assumed in most of the app1icationlS 
listed below, lhe instrument will fUllc
lion on any periodic waveform~. Jf 
pulse;; are applied lo the TYI'~; 1396-.\, 
it performs as !1 word generator, or fre
quency divider. 

APPLICATIONS 

The wide range of applications of the 
TYI'~; 1300-A Tone-Burs t. Generator is 
due to the nature of tone-burst. signnls, 
which spnn the two fields of cont i!luous
wave tCf;tilLg and of pulse or step
fUllction lc~ting. 

Eledro·Acousticol Tronsducers 

One common application for tone 
hursts is thc test ing of t ranfid!lcer:'; in nn 
ambient. not. fn .. -.: of echoes. The tone
burst jest t{'('h niqucs can be used to 
scpumtc dirc{'t and reflccted :,ignals und 
to eliminate "tandillg-wuve effc!'ts. Ex
amples of this are the tef;l ing of sonar 
Irnnsdm'{'f!! in 1\ tank that produrcs 
l-cfledions and of f;peakcrs or micro
phones in l\ chamber that. produces 

echoes. Wiih continuous-wave testing, 
crror>l in frequency and phase ('urves 
tan result. from the addi! iOll of re Hected 
"igllals to the direct responsc. Such er
rori< il11roduce familil~r stallding-wavc 
patterns in the response curves. 

With a tone-burst test signal ener
gi1.ing the transducer, one can separate 
the direct response a nd t he reflected 
response by observing the response 
us u funct ion of t.ime. As an example, 
t.WO one-inch-diamet.er speakers were 
mOUllh;d ill (lIlC end of an eight-foot 
tube with the opposit.e end closed. li'ig_ 
lIres 3a and 3b are the voltage wave
forms obscn'ed across olle speaker 
whcn the other is drivcn with t.one 
burst!'i of 2.95 kc and 3.0 kc, respec
tively. ;\otc the huge pulse at the left, 
which is lhe dircr L transm isi'ion from 
I)otl speaker to the other. Its constant 
amplitude indicates that the frequency 
response is t.he same at both frequen
cies. The middle and right-hand pulses 
arc the firi<t und second reflections from 
the far end of the tube. 

Figures 4a and 4b are the voltage 
w:l\'cforms obsen'cd across the same 

fig" ... 3" (lolf) "" .. :110 ('~"'J. W"vof".m. ,ouiv." by OMO of Iwo I' .. ... .. " .... ... .. "M" .. I .. Ih . o"d .r 
..... u .. ,,,,b., wh." th . .. th .. , ............. I. ",iv . .. by .. 10 .. . 10", .. 1 "f ( .. J 2 .9 5 k •• • " d (0 ) 3 .0 h . fro m 
I"fllo righi, Ih. p",I •• s "" Ih o dl .... , .,p.M" , 'h " fi .. ' ,.flUlioM ' ,om Ih. lu b e . "d. " .. d th ..... Md 
•• fl.d;oM from Ihel .. o ....... Nollce !he oo ... III.M • .,. I" "mpm .. d . o f !h ... i, u, p "I •• 01 Ih e .wo f,. "" , n d .. , 

.o'"p .... wilh· fig .. , .. 40 ."d 4 10 . 
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speaker when the other \I ' U~ dril'en, 
again, with It signal of 2.95 ke and 3.0 
kc, bUI with t he gale of the Tone-i3urst. 
C{,llerutor Iwld open io prodm'e co,di, .
uous wa I'CS. X ot{' that the reflect ion 
phenomena. now CilUse large dilYerellces 
(3: 1) in Ihe response of the ;;ystem ut 
th(' tll"O frcqucnrie~. It would be dim
eult to deterlllLII<' thc tru(' sp('llker re
sponl«' from th(' l'ontirrUOUS-I\'U\'e data. 

Self-Reciprocity Transducer Calibrotion 

A tranl;dueer can be eulibmted in 
terms of it;; re;;pon;::p to its own ('I·ho 
wlwl1 the lrnllsdW'{'r to be tested and it 

rigid rellee·ting surful'c lU'e pl lL("(xl in 1\. 11 
otherwiHC l\nCI'hoie spuce.' Thc T Ollc
Burst Generlltor is n eonvcni{,l1t sourl'C 
of rXI·itlt tion signu l for l$t1ch a system. 

Hormr trallR<l\wcrs IU1I'e been I'uli
hmtl.>d by It sclf-reciprot'ity system with 
tOlle-bur."t excitation of II hridge COIl
taining the tmn,.;ducer us the un
kIlOWIl.2 From iwo impcdan("c mellSllrc
ments it i. .. pO"'lible to calibrate 1 he 
tmnSUlI(·l'r. A furt her nd\·untaJ.!:c of 
WHl'-bur:<t ('xt'itation for the b ridge is 
that hi~h l>cuk powrr ("all Ue a ppli(.'d 
without (ilmg('r of t'x!· t'eding the dis:;i ~ 

Imtion limit:; of the hridge Mms. 

MAY ".4 

Amplifier Testing 

Tone-burs t signal. .. l~ re nearly idenl 
w:wrform:; for te,.;t8 of lun plifier per
formsBee. h I SOnar t"i r('uitry t lwy nrc 
1Ii;C(1 10 rnea:;ure am plifier plIlsc-clH1e
lope diRtortion, a nd rise ilnd fall t imcs. 

Music Power T e$h 

Peak-powe l' te:; ts of lllllpli fiers may 
liRe tOile-hurst signal .'3 to ltvoid over
londs on t he power supplies, with eonse
qllellt shift. in h ia ... points, and Illso to 
nvoid exre8.~i\"e power dissipation . Mu
sic power (peak) out pilL tests of power 
a mplifiers for consumer 1100 IT'quirc a 
hrief tone bur,:;!. to be :~ppli('d lind its 
a mplitude incrclIS('d until 5% difitortion 
is observed.' DistortiOI! I'arl be de
tClted by ohoorl"atioll of the amp li fier 
out put. wtweform if the distortioll lel'el 
is sharply defined. Whell an al"l'urate 
distortinu Il\C1LSlln~llIent is desi red, a 
dUlIl-cluULllcl or diffNenti:li-input o!-:('il
iOSCOI)(' can be uS('d , lind the lunplifif'r 
in put subtrudet.! from the output to 
leave only the di :-. lort ioll produl't:;. 

' lAO> I. . Beran.k. AeON.I,c •• ~l cG, .. w lI ill. I(oM. PI 382 ,. 
'GprftLd A. s"bin. ··Tr.li*dueer ("aL,b .... " " b)· I ,",>rd ...... 
MelO''''''''''em .... Jow,.,,1 01 ,~~ .~.Q"'I"ftl ''''''''''w 01 A"." " ... \'01 28. No. ~ . I'n 7(l..';·710. July 11'."011 
3 KIA .<;J~ndMd . H.'~_UA·A . Nm~'"bfo. I lIi\.~. "I',,,,.~, 
0",, >111 1I~ ' tn ... of 1'.~ ku",,1 .~udiu t:""i"'M'" r", If" ",~ 
I'~." n""t"",,< I"d".t ..... A ... "".'~)n. I I W.,.t ~~nd 
!:lor .... ,. ~ . ... \'ork 36. N~ ... York (S .25). 

,..... Fig" .... o (I.h) .... d ~b ( , ;g"'). W ...... f"r .... pr"d .. ud L .. '10 .... "'. "' .. n .... .. '10 ... . , .. Flgu .. l , ,,,up' 
,Ioal ,h. dr L .. I .. g olgnaL h ..... n,ln ....... on . .. f (a) 1.95 kc. and ( b) 3 .0 kc . Th ..... rl .. I1" .... I .. ",pm .. d. 

L .. d Lc .. ,," Ih. pr ..... ce of ol ... dL .. , w ...... . wloL.1o .. b ...... th e Ir ..... dN ... •• , .. '1 .. . ... )' .har ... " ".I1 •. 
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SMALL-SIGNAL 
SILICON DIODE 

0 - I 

lo~al 1 
-'lMr-'IMr-

c 

I 330nf 

J, 
"IU'. 5 •• Ex .... pl •• f • " ... p'. , •• lIlyl"1 <.cull 

'.II.d ... Uh • I .... bunt. 

Measurement of Room Acoustics 

The n,fll't'. iOlls pl'Oduecd ill 11 l'olWerl 

hill! :lr(' d<'lt'rm;uiIlK f:U'lors in the 
:H'ou~ti('ul (I unlit)' (If thl' "'pu{'('. In a It,:;t 

"y!'t('m, IlI'OUIllI :<t)un'(', \\ hieh mllY lx' u 
pi~tol ~hot or tl :;~'Ilkl'r .... wt{'llI, i" 011 tlw 
, ... It'J!:('. ,\ mil'rophoill'. phwl'd in tllI'lit.'at
iug 111'1'11, urivl'l< tilt' Ill't'e""itrY analyzing 
(·quipult'nt. ('l)lIlpllr;"{Itt" of pi,,1 ()t-"hut 
:l 1.d ('()lIt illuo\l:--w1I.\'(' eX('itat ;01' uf 11 hall 
hllv(> "hOWIl "igllifit'lwt differt'lIl'('l; ill 

dctt'rrnillinp; n'\'('rhcrnliOlllirnl', tl. ('Ilrdi
Iml IWl)u"tieui Ilrnpt'rly" 1"uth difft'r
f'n('c~ illdi('all' thaL t ill' dUrl:l.liolL uf the 
t'xt'itiug "ignal i.'! importullt. and, th('re
for(', Ihllt ;1 10111' hur~t of {'out roll{'(1 
prop('rl ief' i:-< df'l"irahll' . 

.\1\ (')«'('111.'111 di"I"II" ... ioli of tilt' r('
:-Pt)IL~' of four ('OIl{'NI hlll1~ (La GrandI' 
~1I11(', :\Ionl rC'lll: ('10\\"(''1 lI all. I ndiullup
oli:-<; ~ymrhony lI all, Bo,.;loll; and Phi l
hIU'n)(),ti(' Iiall, :'\{'\\' YI)I'k ('ity) to 101\('· 
hUrlSt t!'~ts is ginn hy ~t'hul! z nnd 
Wllttt'r.l'.' 

Testing of low·Speed Digital Equipment 

The T\I'~; t:3!J(l-.\' TO'H'· Bllr~t (;I'n
{'mtnr ,'UIl OI"lCral(' 011 any ]:wriutlk 

"Iu,. 510 ( .. "".). Op."_C'fCU;! yolt0l ..... ".,., ... 
• , T.ft •• Su .. ' G . .... ol ••• U.pul (32 cycl ... f 1 O·k • 
• 11 ... 1 p .. bu.n). se.r ..... 2 ... olt. p ...... 1 •• 
dlyh'." "..rlc.lly o"d 2 ...... ,. .. .... I. t dr"r.r ... 

.... i1.nl.llt. 

'11 .... 5c ( ,~"'). w ..... ,., .... f .0,.odIO' "01101. 
_h.ft Ih. "'01101. w ..... for .... f 'IIU .. 510 I •• ppll.d 
,. ,h •• Irc ull ., "IUr. 5 .. . S •• I .. D •• Ih ....... . 

•• 1ft "IU" 5 •. 

wuvdorm. If S(llIllfC or rcettlngulur 
wU\'cforms n r~ applied to the inSlru-
111('IlI, it call lo;('n('r81C Jlul,;c words at a 
hit rale dClcrmillt'd by the gM(' ~'Itillgs. 
:O;u('h words li re u!<Crlll in tp.::ting digital 
l'tIUipml'1I1. For it'sting binary de\' i('e~ 
tilt' M1Xl"!1 o:.t~ .:'t.'lIing of the l'H'U: 

('Ol'""S ~"wi"'h i,.; u::<t'ful. "ill('C it permits 
tC~ling with words containing till odd 
Iltllnber of bil~. 

Filter Testing 

The rf':;poru;e of a ba!~dpass filter 10 a 
!'mi<hmly uppli('(1 "i~nal ill its pa~o; hund 
il'o II ('ommOIl melll"UfCmcnl. 

Thi l> typt" of siglltlol ttmnol I){' "imu
l.~tcd hy the wml\l ('w b"Cl1cmtor, IUlt! 

orditillry !-Iul,,(' wa\'l'forms will prnt.hll'c 
rillgillg, whieh i" difficult to a nulyze. 
With the Tonc-BuNiL Generntor, the 
clI\'('lope of the transienL can be ol~ 
!'C'rn.'d alld mell..'luroo. 

• TIo_I"r~ J . !lc1"M .... I''''b'''''''' in !h~ )I,.... ... t'n~n! 0/ 
1I .. "er~t",n ,."' .... " JOI<r~'" o/lh A..dio Y.nvi~u.'~~ 
'~"'r. 0.-,,*,,,,, 11l(I.1. 
.Th .. "dore J. ~huLU ... 01 B. G" W.tt ....... rml __ too .. 
m !'I<><".d Aerou Aud_ SMIUut." J"~nNll .1 , ••. f ...... • 
,u"'S«"'w_1 A_." ... \ '01 :III No. 50. ){.Y. 1061 . 
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fig ..... 6 .. (b.I ..... ). T .. , I )," . '" fo r m . ....... ' ng 
d. ft . ctio n .... 11 m . fo. Dn .. c m . ' . , . 

fig ..... 6b (,,,,lit). Oe f'ec llon .. . D ' .. nCIlDn Df lime 
fo. On DC me ter e: .. lle d by .. ,on e b ..... ' . 

.. ~. ''"0-<; 
uH" 

o;.c 05CI ........ 0I0 

r'P'C '~l' .• 
SlcaouC" 

loud§peeker Distortien Meesurements 

Di::i lortiOIl rncmil1reJl1CHt~ CIUI he 
made with lonc-bur:-st excitation uf 
>ipcfLkers. I •7 A gated microphone is 
used to rc~pond to the i'ignfLl produced 
by the speakt'r c.ft cr the tOIlC burst hus 
been c'ut otT. This 'l h llllgovC C· " is jj. 

me:t~ure uf till' dil<tOl"tio n of the spea.ker. 
Such syst(,lll ti nrl' capable of uJ' ing :-sWl!CP 
tt'l'iwiqlll.':S aud bting fi t lealit semi
autumated. 

Te$ling ef Rectifying-Type Circuits 

[)l'tCl'I\.lr lHld other rt(·tifyin,l!; (·il"(·lIit:< 
lend tllt'm.~l'l ve>i dirc("tly tf) tOlll'-burst 
ttl<tin!!;. T he r('etifcc'll t ion t/fil·icllI"Y and 
tim\' l·{III:-,tltutl< uf sw·h ein·uils {'!Ul be 
!(',"il/'d ell!'!ily \\' ith tunc-burl<l ('xc'italian. 
Fill' exumple, c,o,,~j(kr thC' \l'1I\'eform~ 

of Figun."" 5h and flc', which Wf'rC tllkCI ~ 

fl"um till' l<implc rCl'tificr ei l'cuit of 
Figurf' :nt. 

AC Meter Bellislics 

TOlle-bur,;t rCspOlli<t' t el<t~ for ch nr[lc'
tcri:-;tir.'i !;uc' h a.~ rif;C time, fall lime, and 
o\'t' .. ~hoot , nrc frequen Uy required for 
r('('/ifying meter."., pal' tic'uia rly Vl' me
ters, Figure fuI ~how8 [l test :::yslclll fo r 
mCfliluring the 111I'ter dcflcd ioll II:; It 

,..... hllItiion of time. 8 The frcqucllcy Ill, 
wh ic·h the test is pcdormed must be luw 

MA Y 196 4 

e lloug}1 so that the mcter can reacb full 
-"cale in 128 (vrleK The t nne burst,'! 
cOlls i!;t of 128 cytles of test frequellcy , 
~nd the ir I<pacing is adjusted so that the 
me ter c'ctUl"1l1< tu J'CtiL at zero af tcr euch 
hHl"l't. The Tne 121 i-B l ·nit Pulse Ge n
emlOI" !H'ts ItS a deby <'in'uil, I t,.: nega
tive olLtput pulse I<tllrtl< !tS t he Tont'
Bmst (;cnemtor 'r-; ,l!;UIl' opens, and t he. 
pull'C cndl< al II lime dc 'tc l'lnincd by the 
!'f'tlillgs of the l·tII.S~; Ol' llA-TIOX con
trol,.:. The e nd of t his pulse initiates a 
mil'l'lJl:'.('cond flash of the S'rHOIlO'l'AC@ 

i:'Ierll'onit- sl rohosc'ope, The POLS}: 0(:
rt AT IO:-: COlli roli< ,.:ct the time lX!twcen 
the elll'rgizinp; of t ile meter and the 
flashinJ!: of the brigh t-light soun'c, The 
llmhiclI t light ..,hould be l'ontrolled to 
permit accurate ohservation of deflec
tion whell Ihc fl!tsh O('i'urs, t\l\d to allow 
the s<:lI lc to be .o,cjlll betwet'll flns hes. 

Figure 6b i:-s a plot of de f-leetioll 1.'8 
tilll/.' for till nc meter when energized 
by 11 bur1.'t uf 128 cycles uf 40-cyele sig
nal. The I"iHe lime from 10% t o 90% of 
full seale i1.' 0.5 i;Ccond, Ilnd the over
shoot is 6%, which correspond .. tQ a 

• ~1. (:" Kidd "To~ .... H" ... t C""e ... tot Ch .... k. A· I' T"",· 
.ient..," f.·I'~"uir •. \'01 2~, 1>'0 . • ,,1/' C32- 1ar., Juh' 11/52. 
':le. J. 1\'I.it.e",,,,..,, "T ...... iO\(l" ' " T""e B" .. , Sy . ..... , 
r~rTnU\";ent II""P<I" .. 1· ... tin~ or l~>ud_ke .. :· Jow,.nl 
9/ .h Jd'9 F..a>M<"1""p &r",'~' \'oJ 10, No.3. 1>1> 200-203, 
July 1002. 
• Th" 8)'lte'" 1I r"tl~tnod .. ft~t ... i""I~t OJ"'''''' 10. de "'"'.e ...... d_nl>t ion 01 ,,·hid, eplI""r<:o.I ill Ihe Janua,y. 
Febmaty l1j()2 i,,",,~ ,,11"e E~IH"""~"I<"f'. 
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GENE .... l .... 0 10 E X PE. I ME NT E . 

POWE~ SOOST LOAD 
~'='='~"1rr ____________________ -,'"'"ANSF~'i'='=''-______ __ 

n 
,"I'( .,0.-" 

f l ,u •• 1 . To"._bu .. ' .,.., .... , .. 
, . " .. olln, power_ U" . , .. ".I."t., 

'0101 'U~S1 
Q TvI'!. 13 ... . 

"~OIO O5CIu..tTOII . M g 
_I' .... l'Ufll. ::iVO[~"TOIIO 

,-" . 11 9 .... 
" ~T • ~, 

mcl('I' eulotT frC'lluC'llty of approx i- I.otnlload Cll tTcnt. is less Ih un 5 am peres 
mlltely 0.0 cps. rms. 

High-Power Transients 

TOII('-bur.;l t('Sling allows the average 
8i~nill power 10 he kept arbitmrily low, 
althoup;h the pul,:c, or burst, I}oWl'r level 

Illsy he vcry hi,t:;h. This low-duly I'I\ lio 

(·onditi/.Jll may lX' l\{'I'f'~"ary if 1 he de
"iec. under tL'Sl hJl~ nonlillcarili('S (i.e. , 
Ihe t{'i<t propcrtil.'~ dCJ)l'lId on power 
1('\'('1) {lud If till} tesl "lIuipmel1t t'!illnot. 
operute continuou",ly at the desirf'd 
t!iglutl or power le\"('hl, 

Tlw (:enerul Hadio TYPE 1308-A 
Audio Os('illator !llld Power Amplilicr 
cnll I~ e(Jmbin{'{1 Wilh the Tn.: 1300-,\ 
Tonc-Burst CCllcmlor to produec au
dio-frcqm'ltcy 10lle hUr811l who..."'C power 
eonll'nt may be us high as 200 waits. 

The TOlle-Bul1lt Gcnemtol' c!m be lI~d 
to (!t'jvc the powcr utnplificr portioH of 
the TYI't~ 130S-A. For higher frcqul'H
('ie~, the THE 12:.J3-,\ I'o\\er Amplifier, 
whieh delin:~fl3 lip to 15 watts, call 1)(, 
IIM->d. 

Generation of line Transients 

A method of produc'ing f'ontrollctl 
trull >o i{,l1ts in a power-line signal is 
shown in Figure 7. The s lcp-down lruns 

former isolates the instruments from 
line voltnge and drol)S t he voltll.brf! to 
the proper rungc for opcration of the 
instrumcnts (one-half vall, rill,.). Tile 
boost transformcr may be omitted if thc 

Others 

III addit ion to tho~ briefly oullillL'f.1 
IIboYc, the TOile-Hurst Cenertl.lor hilS 
many appli cu.tiolls, AI! a culibrulcd 
source of II C 1I'!l1li!liclIlS, it is invahmble 
in evalullti lig the charactcrisi its of 
I\udio find sUI)(,r1Sonie dcvi ('es, 

- J . 1\: . S KI I.L. I XG 

AP PEND IX 

Frequenty Content of Tone Bursts 

.';'onJ(' Rpplil'lItion~ nmy N."quirl' II kuu"lt ... lgl' 
of tilt' frequ(·rw~' mrnpunenli! of I hI' lorn- hUM!I. 
For II ~inu!!Oidl!.l .signal, the bun;t vult age rlUI 
tN' ellOprei!i!ed I!.~ 1\ Fourier !!eriell tuwing ouly 
sille or rosine tt'rm~ KJ< folio""' : 

~ " 1"" 1 [ , .. " ] ,(1) - k . ,.()~\ ( ~ + ~lf1' 
II _I 

t(1) - t Il!' IOlIl'-!,U""t " \l llage. 
K. _ the lITlIlllitutil' of till' nth eonll)(lIl('nl. 
n _ harmonir numlM.'r ( I, Z, 3,.t, e lt" ,). 
N _ nUTlIf.xor of c\'rle~ of ~ignlll in the hu~t 

(Ul't;, count in thl' Tu"e-UuNit Gcn .. rntur ), 
)1 _ num!Jt:.r of ('.\'cll~ ( 1M.·rioo.l~ ) IIf ~igrU\1 

IM.'\.lIeen hUr!Ot~ ("1.<»<.: 1> ('OIlTI\. in the Turu'_ 
Bunol GI'llerutur). 

.,. _ thl' period uf th(' ~iKnl!.l i>f,iug gfloll-<i, 
The ~ine lW'ri.·~ i~ UI«"t.i if the sigm.1 is ~.I.t~1 on 

lind off tit r.cro crn!l.~ingl!, Rnd till! rOIlinc lI('rll'S 
if gtlting i ~ :!.t til(' "'!Ilk puillt of the s.illu..c)idnl 
iUllut voh!lge. The equlllion indicRU'T! th!l.t R 
t,)ne burH is. eq\lin\.lent to R ~ign:11 of aml)!itUlle 
n. l.l t he n'petition r:.t., of the tonI! tlllnl , plus 
n ~iglllli of 1lT\llllitmll' Ii'! !It \'wiC(' I.he rl'p.:lition 
mIl' (th(' !Ii.'i'(lnd h!.rnwnic), pl\l~ l\ ~ignnl uf 
IIml'lilUde n. lit thl'\.'C lirneH the rellCtitiun fr('-
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qUl'llcy (the third lumlloni(», lUlU ijO Oil, in_ 
dcfinit('!y. The nlllplitlltlf' of {'arh {'(unponent 
In the lIboVl' II('til'i! i~ ltivf'1l by : 

" 11t-I"(- : 

. X [~in J ~ill IIJ 
f"X + :\1 .r: T !I 

.r: _ _ • _ I " (" ) . 
'" + :\1 2 

. (" ). y_2:\ X+M +1 2 

E _ t llf' ampli!udl' of the ~ignnl l)('i n ll; J.;!\tcd. 
The val uf'~ of X arid M are on tht, TIlIII.· .. 

BUl'i't j(l"lE'nllOr !'On! rol~. \\'hell z or 11 I'q\li!.l~ 
wro, the two rn\('liul1~ in\'ulvt'll lI""unw in
dell-Tminall' f"rll\~J but t he proper vnlll(> of the 
fmt'tion und(>r Ih"",· ronditiotlll i~ Ollt', 
A~ 11 11 ,':\;nmllll" of til" ullt, of l he!\(' ('(llmli()n~, 

{"()I1~idl'r II tOiH~lmr;ot ~iglllil h:lving ulle ('~'('11' 
on lind one ryell' ofT (:\1 _ N _ I), Till' RmpH
tude ettUl. tion iK: 

[
~in( n -2); ~in(n +2); ] 

1': 'F 
(n -2)" ( n + 2)· 

2 2 

fl"", o 9 , "mpll( .. d , .. , 
th o " .. 'l l F ..... I. ' h .. ,_ 
m .... I .... f ..... _ .... cI._ 
Dn. . _< ... <Io_off , ..... b...... Switchln" .. t 
2... c.Duln", i .. 
bl ..... ; .wltchl .. " .. , 

p. ok p .. I .... I .... d_ 

, 

!-I , 
o 

'! -t , 
~ , 
,-~ 
• 

-. " , , , , • 

MAY 1'64 

FIIIU' ••. A m plltud. 01 
th o Il ro ' 3 1 Fou.lor ha. _ 
monleo 01 "."._~y"'_ 
Oil , O" • • ~,<I._. ff 10 ... 

b".. . . Swl'~hl .. , '" 
2. ... cr .. .. I .. '. I .. 
bl ..... , .wlt.hl .. , .. , 

p . .... p .. I .. " I .. .. d. 

The t"'Q fractious in Iht' hracketed expl't'1!
~iou arf' IIuhtrnc l('(1 if thf' input l!'ignnl is gl\led 
1Il Zf'1'O (·rOlllOing>! nnd added if g!l.ling is ftl lhl' 
peak. Th., Ifthle helow giv{'s l he amplilud('3 
fur vnluC!! of n t·qunl to 1,2,3, 4, /I.Iul 5 with 
both zero CI'OSI'ings nnd )J('ak-poillt gn.ting: 

, 
I 
2 
3 
4 , 

Z tro-<r(llfsillO gallI/I) 

0.42,1 I'; 
OH,II E 
0.255 I~ 

" \1.001 E 

Pwk-potn/ go/ing 

0.212 Jo; 
o.5ooE 
0.382 E 
o 
0.lii2 to: 

Fif(Url' S i~ It 1)101 of Ihl' firllllhirly-ou(' Imr
Ulouicl' of I Ill' n1;ov(' Siglllii. Figurl' flllh(J",~, 11.8 
'lll('('(lud ('xl\mpl.·, th., fi""llh ir' ~· ... ",,' 11IIrmunirl! 
uf /111 "ill:hl-<',\'I'II'-on, l'ilChl-i'~'cl{'-Q1f 1011(' hur~1. 
Tlw '''''' "nT\"'~ "l'n' tah'll from RU RU\{>llUi\lC 
Il]ol of 110" rr"'III{'III'~' ~pt"'lnml pro.:lul'('{1 by 
u~inll: n (;"Il"n,] Hndiu T.\-J~ I!}(M)..A Wavl' 
.\na]vz,'r Hlld T yp •. , 1';21 {irnl}hic IA'VI'] 
H(-'('u ttil'r. [n th" 1"'0 l'Xllm]lI('~ t he lUIit' hUn<1 
h:.<1 X - \1, for ",hit'h I'liIM,' Ih(' nmp]itud('~ 
IHI' 1.{·fU for ('\'I'n YRlu('s of 11 (":w('l't ",-'m), 
T llt'r,.rurt', "lwlt II tone hune! is "square", 
LI'., hn.!! I'IllIlI] on lL1ld off time, tht'll' 1\1'{' Ilu 
('Y"11 Imrm{Jllir~ (·X{·I'pllh .. olle lhat may Ue at 
Ih" iJlJl\l I -~iRII!\] fn'(llli'lity. 

" " t!I 16 t1 " " " " " ~ " 
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GENEIAL .ADIO EXPE .. IMENTE .. 

SPECIFICATIONS 

SIGNAL INPU T h ienalla b. ,01,.) 

"equne.,. lanee : d.., 1tl500 k". 
Ma.l ... u ... '1olloe' la .... 1: *7 volt .. (5 volts, 
finS). 

Inpu. I ... p.dont., Approximately 10 ki!(,hnll. 

TIMING SIGNAL (olenollho. controls ,ale 11 ... ln, ) 

f' . quane.,. IIDn,,, tit' to 500 kc. 
Maxi ........ Volta,. L ..... I: ± \0 vOllS. 
Mi ni ... ..... Vollaeo L ..... I: I volt, I>t'llk-lo-)X'ok. 
In pu l I ... podont., '\ JlI.r.lximateiy 7 kilohm" 
trie,o.ln, . :-Iujlf' eeiC<'whil'l tril!,gc r level ad
jU~WlJll' fWIll -7 1(. + 7 1'011.11. 

G AU TIMING: Gt\te-open and -e!{\;I('(! int ... rv"l~ 
t'lln \)(' ill<l('I)f'llIll'lItl.\" !let to 2, -I, ~, 10, :n, 04, 
'IT I~ C.\\' r.,. ( I)f'riods ) of timin~ ~iKn:\1. By 
[lIt':'In~ "f:\ ~1I"r:o\ ",'It; i!\\'ill"h, ilLu' rvRI~ I"IUi he 
'l' l 1'1 1,;1,7, 15,:H, 63, or 127 ~rdl'~. TIl!' glttl'-
1·)""I·d intNvlll~ 1"1111 III!!') he timed in illl·n·n .... n .. 
"f ",h' II('rit111 IIf limillg ~iKllid from I lII!'!'r tl' 
If) >'I'j'. Fix ... d tirnillg (' rrono flff> 1M'" Ihnll B.,) 
}O."'-'I'. 

GAUD SIONAL OUH'UT 

Ool._Opan Oulpul , )ll!.xlmUlli li;grllll 1('''1'1 is 
:l:: 7 1',,11.8, Ttllai di81(lftinn iR leN tluul - 60 
dlo ("vmlUlrL"!1 to maximum level) !l.t 1 ke and 
10h'. 
G o •• _CIo .... O .. lpul , Lt'flS than 110 millivolt.s, 
pelik-t~I~lik. (- 40 db} "lith ,n: •. ,i"llIlIl ~ill"lil 
IILI)ut.. 

1'0., .. 101 Oulpul f. e po"nll.1 dlff.,.nc. be lw •• n 
op.n_ and d ••• d-e." oulpul) : ('lin he 111111(',1 
from front f.'llilei. 1.1.':111 than 5()..tll illivolt "hallge 
"'ith line v"ltage. 
$wlld.inl T,onll , nh , l.t'l!ll tlmu 110 millivult8, 
pellk-tu-pe(ok, (-,10 dh CIiIOlI)l!roo til nlll~i'l\Unl 
8;lInal inIJUt). 
O .. lpui I"'pa •• nt .. (iOO (lhtllH, 

GATING VOLTAGE OUTI'UT hl,nal f •• 1.,,,.,In, 
otcUlotcop.), Reehlllllular wlu'eform of approxi
lIlat"l), + 1'1 \,olt, at IO-kilohm SOUIl'I' "'hl'll the 
11"\" III elO!l('d lil\ll RI'Ptol[ltnlttdy - 12 \'ohs 
at 2t) kilohms wllf'lI llf' II"'e is olJot'I\. 

GENERAL 

Ambl. n' Opa.olh., 
to 122 F ), 

h"'p • • alu,,, 0 to 50 <.: (32 

Paw ... "q .. I •• manU: 105 to J2S (or '!tlO \0 2-10, 
/If 210 to 200) vOlt8, 50'" 60 epiI, 15 wilt Hi, Ill .... 
Jlrmdnlllll'ly. 
A<<tuo.i .. 
Cord. 

$uppll.d , CA I'-Z'l 

011 ....... 1 .. 1I000", •• d , Ex\.crlllLl !I\'.urt'i! for any 
dl'l!ired frequency rang" bel ,,'('(' II 0 lind 500 kc. 
Cobin 'I' Bench type .. ·i1h mbber fL'i!t. Front 
rt .. :~ are ("lcndilol!' ttl lilt ~lIbillct. 
Dim.n.iont: Width 8, lwight 51~, depth 
inchl'tl (20b Ill' 150 hy lOS mm ), .. "t·r-all. 
N., We ' ll>! , 6 1 2 l>Qunu@ (3 kg). 
Sh lpplnl Wellh" 10 11IJIlndB ( 1.11 kid. 

Prire 7'11~ 

1396_A Ton._8 .... 1 G,ne.alo, I $490.00 

PRICE CHANGES 
Ecol)omit'!J re('ently nC'hieved in 

manufal'lur(' hav(' mnde po~~i"le !'lIb
sllllllial pri('(' red u(·tions in l'crtuill 
models of Oll r TnE ."tOO H('liif.llor!'l, 
T\ I't. v80 DecRde Capa(·itor L"nits, 

uud T\'1' t; II ID Polystyrene De('lIde 
Capacitors. 

Type 

500_'1 
500_W 
500_X 
910- 8 
9IO- C 
9IO· D 
141 9_A 

1419_8 

t14 _QNI' 
1265_AM, ... 
t630. Al 
1630.AV 

inc rcftl'f'd mnterial costs hun' ne· 
('cssitatcd priec incre:H!('s III fI few 
items. 

1I •• i.lo<. 200,000 o hm. 
.... ' .. or • .500,000 ohm. 
11 .. 1.10'. 1 m,ooh", 
Deco • • Capo<1Ior U .. II, 0.01.,,1 .tap. 
D .. ad. Capacllor U .. II, 0.001.,,1 ".1" 
D. u,d . C .. po.Uo. Un ll , 0.0001.,,1 "ep' 
1'0IYII.,. •• n. D .. od. Capodte. , 1.110 " I in "ep. 

o f 0.001 "I 
1'.lys,.,. •• n. D ....... Cop ... lIor , t.t 110 "I in .I"p' 

010.0001 "I 
L.<kin, A.opl ... t. t,p' N Jack 
.A.lu., .. bl. DC 'ow,. Supply 

,n .. u<lonn _M .... u.lne A .. e ... b ly 
In .u<lon •• _M . o.u,ln, A ...... bl~ 

Old I'riu 

• u o 
17.00 
27.00 

5
' 
....... 00 

'7.00 
'7.00 

20',00 

262.00 

'.00 
875.00 

2UO.00 
3230,00 

Sew I'riu 

• 7.50 -' 
11 .00 " 
16.00 '" 
45.00 ,; 
45 .00 ." 
50.00 .r 

110.00 '" 

'230.00 .. 

5 .50 ... 
1050.00 ,; 

2660.00 .1 
3450.00 .J 

-

-
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DISTORTION 

OSCILLATOR -- '" 
WI:' hu\,(' re('ei\'cd II. numher of in

filli ri('~ for the THE l:iOI-_\ Low- Dis
tortion O.t'it·illator, and WI' art' gltld to 
annOUllt·t' that th iti instru m('nt i" i> lill 
IIvnilnblt' fro m stot· k. 

Tlif' Low-Difltor t iol1 OSl'illator pro· 
vidc:'! pu"h·hullon f::'plcction of 27 fixc-d 
frCtltlt'Jlc icfl bdwt'cll :20 a nd \ .-),000 
('ps. The8e are the reeommended I(';;t 

• oc-

fr('quenf'iNi fo r audio disto rtion mcas
urement..;.; in rad io-broo.dl'usting sta
t ions. 

Ttlis QRl'ilhllor and the T rp~; 

H):t!-A Distortion :\lId :'\oi"e ~ I et<'r 
t'omprisc t\ syste m for tlH' fas t und 
a('('tlriltc mC:lsur{' mt' t1t of distortion 
[Iud Iloi~ 1('\'('1 in lllLu io-frequenry 
r ir('uit ... 

SPECIFICATIONS 

fREQUENCY 
Conlfol , A frt' \lu('I)(")' of 20, 25, :m. 10, 50, liti , 
i5, 100, or 150 ('1111 ill sdl.octeJ lty II push hUlton. 
PU9h-h1l11011 multiplierB of I , 1O,lIl1d 100 tHI' 
providNt. 

Au",a.y , +( 11 ~C'~ + 0.1 I'ps ). 

$lobI1lty : Fretlul'lIcy Ch'UII-!:"8 ",·ilh Ii.ll' voituK<' 
or output 10:1(1 urr' nt·glil-!:ihlc. Drirt is not 
I;reRt('r thlm O.O'!I ( per hour after thl' lil'!lt 
10 miTlUlt'll. 

QUTPUT 
'",p. clonu , ~Il'i·tt'l.l hy \)111111 hulton; 60CI 011111$, 
h"IRlleo'tl . tiOO Of 501.10 0 111).8, I-!:roundl-d. 

Wilh 1)II1li1lt\.'t1 10.,,1. lOUO-ohm hultlOl't'tl out· 
put is Iml:UI,'t't1 for ull l!.udio f retlut"nti,,~ . Th" 
5OOO-ohm 011111111 vnri{'s ..... ith \)01""1 iOmf'lef 
gl'ltiul; oot"""n WOO and 6000 0 un •. I'ou·nti· 
onU'ti'r 111110 h:III elight efflXL on UOO-ohm 
/l;roum!ed iml)l'tinncl'. 

Vollal. (Mo.): :I() volt~, Opt'll ri~uit ~ O.n v(lh~ 
wilh /iOU-ohm lolLlI CHust .. u ,1 with rrt'lllleut·y 
.. ithiu ± I ,lb. 

ro ..... : IS milli"'uuII into GOO ohms: 100 milli. 
WIiIUl mto r..ooo oluns. 

DISTORTION AND NOISE lEVEL 

Dlt to,flon , aoooo(lhm output, not morl' thlln 
0. 1' , : ti(\(H)lurI outllUI, not mort.' Ihllil U.I I ( 

1)('\"'{'('11 50 !lnd i500 ('11lI, :oIld not more Ih:Ul 
O.:.?&' , hdow 5() I"pl!. 
AC H ..... : :\ot mOrl' th:tll 11.05' ( of outJltlt 
voltnge. 

GENERAl 
T .. ", lnol., .llLek-toIlIJindinJ(JKNlI9 with stnndrmt 
I{_inch ~pneinJ!:. II jt:roltn I<'rminn). Hnrl 11 
stlul( turd \\\-S tt.'rn Eh·(·t rir , Ifluhl(' uulput ju.ek 
on thl' front 111111('1: thlllli('al!' outlml tt"rminnls 
011 Ihe rNH 0 111(' in~lnmll'lIl. 
Pe .... , Inp .. l: 105 10 125 (or 210 tu 230) volts , 
:.?5 10 f,() CP6\,-15 walt"" :-:,)('Ciry li llt· ,·oll:\ge :lIId 
frt'<llLl' licy "" ('II onlerintt. 

Opemlion from 101)"'('),1'1,· ~uJljlly is l)08SilJl(' 
if lio,· ,"oltl1l1:f' ill ht.·I"'·I·n IIU lind 125 vOItIl: 
powl·r-fff', ,\I(·ney hum is incl't'lll!<'tI al :.>()O- :\IIt! 
IOO-{'~·elt.' o u tput. 
A.uno,iu S"ppU. d : T y!'..; CA P-?l I'o,,",-r 
('ord, llIultipoint rOfllH'Ctor. T n t: I:WI-201 
Plug ,\Melllh)y , .'!JI'ITB fll!!{'~' 
Mo"nl;ng: 1l,'I:.,·-rlt('k JIIHlr-1. End friln1('~ llrl' 
av"ilnhlc for IlIr,l~ mounting. (St.'I' priet· luhlt.· 
\.1(.·11.1"·. ) 
Pen .1 Flnloh, t'Ulndl\l'd (:I'IH'r9.1 Itrldi\) grlly 
cmekl". 
DI ... . n~ l on., Width I!J, hf'jght " dt'plh 13 12 
inches (4i5 hy ISO hy :115 mm ), ovcr-l1ll. 
N. I W.igl>!: :1 II 2 Il()\IIwlll ( 1-1 .5 kif ). 
Shipping W.l lhl: ;15\l()und, (16 kg). 

I'r ifY 7'". -h 
1301.A lo ... _DI.torllo .. o •• moto, $595.00 

15 .00 poir fRI _41:l_2 AI ..... I ....... E .. d Fro ..... 
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Th(' Tn}: 1521-A GraphiC' 1.('\"('1 Ile
rorder j..; :,howll here (Figure 1) at 
Channcl :\ Iasler Corporatioli plott ing 
H.utolllati('!lIIy thL' dir<'etivity pattern 
of Il SUI>er-C'ro."i.SfiIT' I!.nlelllltl .. -\ Xeb;yn 
trall~mitter is momlled on the shaft of 
the motor thal rottl.\C)'I tile lullcllllll. The 
Sel:-:yn reeci\'er drive::; the r('corder 
through a ehain and :<pur gcar (to do 
thi", the gf'ur l<hif' on the r('l"ord('r mu"t 
bf' in lH'utml, as "hown), By dlOi('(> of 
gNtr ratio, the ehllrl call be ralibrated 
in the desired number of dl'grccs per 

fl,II" 2 (I •• low). Typl~DI a .. lonna pall ... .. 01 
n .25 M~. 

fl ..... 3 (.I, hI). Vlow 01 110 . anltnna w llh In .. ' 
.1>0wl"l d ' ioil of On t ,lom,,,I . 

+-r 

fit"' " I. 

AUTOMATIC 

PLOTTING 

OF 

ANTENNA 

PATTERNS 

di \'j"ion. A .to-db range on the n 'rtieal 
seale is ordinarily u:,ed. The r(,(,f'ivillg 
nnh'ulltl. is Hot vi"iblt, in th(' photo
grallh. The dri\'iug o,,(·illator. whic·h (,lUI 

be partially ~en just o\'t'r the :-<houlder 
of the operator, is a ( :('n('ral Hadio 
l'nit O"t·illntol'. with Ih(' TYI't; 1263 
Amplit lIdC'- Ht'guillt i np; I'OWN ;';upply to 
t'llsure ('Olll' t llnt <'x('itatioll 1('\'C'1. Figure 
2 shows 1l1ypi(,1L1 r('('ord plot I I'd on t h i,. 
equipment for til(' Challllel :\1:1st('r 
13607 Super-Crossfire ttllll'lllitl. of Fig
ure 3. 

General Radio Company 
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