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INSTRUMENT SPECIFICATIONS 
• OWING TO GOVERNMENTAL RE STR IC T I ON S on 
the usc of cer ta in materials i t has become nc~'Cssary 10 u;;c subs ti
tlltes where \'c r possi ble . Wh ile I he pcr formaul'c s llCcifit:lll ions of our 
ins t r UlIlents arc n o t affec ted, s lIhSl i lulc mat er ials a re bein g: uscd. 
In acce pting orders during Ihe " resc ll t situa tion brou ght nuou l by 
the national defensc progra m, we rese rve the righ t to Ilwke any 
necessary substi tutions in Illc cons truct ional fCll lurcs. 

NEW TERMINALS FOR USE WITH 
CO AXIAL TR ANSMISSION LI N ES 

eAT HIGH AND ULTRA - HIGH FREQUEN CI ES the desir 
a bility of constraining clcclro- 11I1lgnc t ic fie lds "illlill "cry de fini te con
fines has led largely 10 the u(ioptioll of cousia l transmission lincs for the 
tra nsfe re llce of po," e r from one poi nt to unotl)/' r" l (lcu l tra nsmission 
lint:s of Ih is I} I)C, havi ng in lier and oult' r con(lm" tors of ilcro rcsistance 
a nd an illler VC lling med iulIl of zero PO\\ Cr flu:~ t or, llrf' !IWOre licall }' ca pable 
of transfe rr ing power with zeroc nergy loss and II ilb zero eX lt'rnal fie ll l, 
a nd t he prol)C r t ie ," of al" I1I31 lines a pproaeh those of the idea l vcr)' c1osel}'. 

(ColllillllCCI Oil lJflge 2') 

ALSO IN THIS ISSUE : 
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IET LABS, Inc in the GenRad tradition

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

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



GENERAL RADIO 2 

For measuring circu its, in particular, 
coaxial lines have been foullI l :,lmOS I in_ 
dispensable. Because of the uniform 
distribut ion of inductance lind ca paci
tance along: their leng ths and the abscncc 
of apprecillhlc losses from radiation. t hey 
generally follow the conventi onal "engi . 
neeri ng solution'· of the long line wi th 
great accu racy a l freq uencies ex tendi ng 
inlo the hundreds of megacycles. To the 
proper ties of low losses and of low ex ter
nal fie ld lllust therefore be added tbe 
further virtue of accurate predictability. 

To obtain maximum benefit from 
coaxial lincs, however, it is of great 
impor tance 1.0 use pr0j:ler terminal equip
men t. For convenience, a pl ug and jack 
system is orten high ly desirable for use in 
setting lip measuri ng sys tcms. The plugs 
and jacks usc,1 shou ld have IWo very 
definite proper ties, namely, (1) they 
shouJd be as short as possible and have 
a characteristic impedance differing 
from that of the linc as li ttle IlS possible, 
in order 10 minimizc reflections resu ltin g 
frOIll impcllance mismatch. and (2) they 
should ha\'c as conti nulJUS nil external 

shield as possible, in order to minimi7.e 
external fields. 

The Tl'1'E 7H Coaxinl Termina ls. ~ 
sho"'1) in Figure I. hll\'e been designed 
with thcse two proper ties in mind. Tn 
order to reduce impcdance mismatch in 
lines havin g different characteristic illl' 
Ix:da nees they have been made with as 
shor t internal conductors as possible and 
with as low ca pacitance liS possible. Tn 
order to pro\'ide as conti nuous au ex· 
teroal shield as possible, lugs ha" e been 
provided for fOllr connections to the 
outer shell from the cable sheath at 
points uniforml y dis tributed around the 
circumfe rence. 

T he solid dielectri c is polystyrene. 
which has both a low dielectric cons tant 
and a low power factor. These properties 
make possible the low capaci tance and 
low losscs of TYPE 774 Coaxial Termi· 
nals. 

A plu g unit and a jack unit arc avail
able for mounting on panels, and a simi· 
lar pair of units for termin ati ng coaxial 
cables. The plug connector and the jack 
connector make it possible to join two 
ca hles having: iden tical t.e rminat ions. 
Ihat is. two plugs or two jacks. 

FIGUR E I. A group of TYPE 77'~ Coa)[;"l Terll1in "I~. 
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For many appljcations the ca paci. 
tan~ of these units is the factor to I.,e 
considered in determining their suita
bilit y. The ca pacitancc for each TYI'~; 
77 1 lnit is lis ted in Table I. In addition 
to the total eapacitancc lis ted in the /irst 
column, there is b';vcn, for 1I13n), II nits, a 
figure cul led "inser tion cllpaciIIlIlL'C," 
which is the ca paci tance addell 10 a 
circuit .. dlen tbat particular unit is 
plugged in. Tbis is io ... ·cr Ihan Ibe total 
ca pacitance I.,ecause of tbe o\'erlopping 
"ben a plug unit is plugged into a jack. 

In addition 10 the COll.Q.eClors \islell ill 

3 EXPERIMENTER 

Table L another unil, for u:.e ... itb ' l'y l'~; 

68·I-A .\loolilaled OS<'iliator, is a,' ailable. 
This adapter call be installell ill place of 
the output binding posts provided on 
thc oscillator. 'fbis t) 1)£ of output lenni
lUl l is neccssary when the oscillator is 
UBell as a pon cr source for impedance 
measure men LS at frequencies above a few 
megacycles. as for ills tallCll nith the 
TYPE 821-A Tn in-To 

The importance of Illuinlaiuillg the 
cOlltinuity of the extenlui cooductOf" in 

TA llLE I 

1"owl i nsenum 
Type CGpacilance CGpociulnoo 

774-1' Pauel Jack 2.81'1' r 1.7 I'l' r 
7H_G Panel Pillf 2.' 1.3 
774-M Cable Jac 2.' 1.1 
77<1-E Cable Plll~ 2.5 1.4 
774-F '>Iuf Connector 3.6 1.3 
i74_N Jac Connector '.2 2.' 
774-X Tuminal Unit 6.' ••• i74-iU Cable l aCk} 

"d '~.I 
774-G l'aDel Plu~ 
77"~I' Cable PIli:; } , .. 'U 
174-E Panel Jack 

FICUR E 2. I'ane! view or It TYl'E 68-1.A Modulated Oscillator with Tn's 174·V Gouia! AUllplcr 
illBtalied. Tbe ~It.lupter fits one or the moullting boles for the $tandard himlin!; 1>081lerminal~ SU I" 

Illit'<i with the ill ~1rU mcnt . A melal button to co.·cr the other hol(' ;$ rurnillhed. 
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GENERAl RADIO 4 

'I'll'., 771.E Cpl,l~ I'h'g. 

'I',..'K 77 \. '\ J,,<'I. c. ... " ... · .. 'r. 

~UflN&"'''18 

'I ''''K 771.\ 1"~'·~li .. " lui •. 
(O"".lu,lf u('IU;'\ ~i1.,'.) 

T" 'R 77 1-1' " lind Jack. 

'I'H'R 71 1.( : Pa .... 1 PI,, ~ . 

o 

o 

'1',,'" 771· ' n T.-tlllinallJnil. 
(Onl'.holf "dual "i" ... ) 

10',, 1\111' ~i. ~, .. ' Iin"al ,Ira .. i"j(~ sl"".i"f; '''''''~ I ..... ,in" uf Tn''': 77 \ ( ;",,~htl T .. rnlill ll l~ . I)rn ... ing~ 
lin' f,,11 ~ i1" ":0.""1" " 'het'1' i",lk",,·,!. 

IIwa",, ~·nlt'nl:.. \Iilh Ibi.;; ill~lnllllt'nl f'un 

1)(' ;;.e;>u frOIll Ih.· rolln\\ing ('\illllpil- : 

\ l11l"asllrin~ ,,~i;-!t'!U ('umpri,.inp: a 
Tn',,: (,Ill· \ \lodulalNI (ft.-jllnlor. a 
T~ I'E R21. \ T,\ in -T Inll:wdann" \I.-a,.· 
/Iring Circui l. IIntl II rluli o r!'!'ci\t-r arc 

ronllt.'('INI as ;;; 110\\ II in figure I. 
A ;;' lII a li II m OIlIl\ of scric !1o in,luNanet' 

in the grourHl si flc .. r tll(' J,;cnerator callii' 
i,., ,Ic;;ignau'll 3;0. '-f;' 11 ",i lllilar induclarwc .......... 
in IIIl' rt:ce iHr t'1l !'le a~ LH• ami IIIe 

l'omlllon ground lend 3>i '--" . Tht: \' oltag~' 
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5 EXPERIMENTER 

TYPE 6Z .... A 
TYPE 684-A TWIN-T . RECEIVER MODULATED ,C, IMPEDANCE C,~ OSCILLATOR MEAS. CIRCUIT 

~ t c, ~ 
-t-

FI(;t liE I. BI" .. k diHgr:UII ill,,~trali"g tilt· dTc~t ur ",·ri .. ~ ;",1,,<'13'"",- ill II", j!,·,wrntH' IIn ii tll'
k"'o( leat\", 

tlrop in L,.. Iwollul-eli 11 flo\\ of ['urn'lll 
an)'!!HI IIJ(' loop (>Ollsi8ling of the ('lill ie 
sheat h, Ihe groHml leatl. L u. ami the 
ground t:apaci t:m,'c of the o!wiilalor . 
Similarly, curren I flo\\ ;; in tl.e ,-ighl-halHl 
loop Ihal indudt's Ln. 

The volt agt· applictl to Ihe rC(ll i \'Cf 

11110;. thel'crorc. 11\0 comporJ('n\s. one 
from the 'fl' in-To the other frOIll 1111' 
dn)p across Lx_ \l;I I1 CII a null point i;:. 
rcachetl , IIH'rcforc. IJII~ '1'" in-'!' i.s Oul of 
balance by an a1l101l1l1. nccc;;sar) to ,'an· 
eel till' cfTcl'l of Ihe ex traneolls \·01l1lg'1.' 
from J~H. ilulL is. 10 make lhe \cdor ;;lIm 
of tlil' 1' .... in·T uutput volu,gc an.1 til(' 
exirancous \'oltllge cel linI lu l,(' ro. 

Thc t'rror ill Illciisll rcrncnl elHlbe.1 h) 
Ihi" !\Cries iudllclallce is nne of Ihe 1lI000 I 
serious CIH'OUlllcreil ill 111111 lIleaSlln·· 
"WlllS ;ll r:ul io frc(l " e ncics, and , in order 
to ll\'oid it. { .. oa'\;ia1 Icrm illal" ~llfJlI lll he 

'/ ) 'ln! f)" .'U;ril'liQII 

71·1. 1': enltl., PI,, :;; 
771.;\1 Cable Jack 
iil-G 1~"" t:I PI"" 
iH-I' Pand her 
iil-F 1'1,,~ Con"ector 
n ·I·N Jack COl1 'WClOr 
n ,I-IU P"tei, Cord 
iH-U2 I'nlch Cord 
n4·X Insertion Unit 
iii. '\ 1.1 T crm;nul Unil 
iH·V AJarlo:r for '1" '1'" 6IH·A 

,\ (H1"In!.,,1 Oi!Ci1IlIlor 
77l-A Com;cntric Shi.·1tI.',1 

t';"lth· (3 r~ ... ·I ) 

u~11 Oil llnlh genera tor alHI re(~ iver. 

'1', I'E i71 Coaxia l T.'rlllilia ls "all also 
lx, sup plied ;lln'ad~ as'rClllhl('t1 as pat ch 
cords \\illi 3·fwl 1"lIgllls of ('oncenlric 
('ahl.'. for 1I,;t' in IlIc1I!;u ring l'ift,tl i lS, '1"1(1 

11;;.:.clllhlie~ an' 11\ l,il;\hle: T'I'E 77 t·1l 1. 
"hi .. h 1m;; II plug at "adl end; m,,1 '1', I' E 
i7,j·H2. 'I hich has one plug ami 0111.' jal'''. 

The .·llhlc i;; 1II11d., 10 ollr S!.II-'.·ifications 
b) Si mp!.'" Wire and Cable COllll'an ) 
all. I con,..i sls of a s tratl.lc.1 iJCr} lIilllll' 
copJX'r cOIl{IIIc\ol' separaled frOIl! a 
hraide.1 litillcd·coppcr l'hicld b) Allh.r · 
!In.''\; ,\ i""lIllIlioll, \\ itl. un 0\ e r·all .xl\·cr· 
iug of aJ,rll;;ion' I'c;;i~ lalll ru!Jlwr . The 
lIolllilllll d.ara.·tcriSli., i"ilJot·(I;IIlL~ of lhe 
('ahlc is i2* ohms: the uOll1jnul (·ap!1I'i. 
lan\'C is 26 IAJ.lf pe r foot: allil Ih .. l)()\\ cr 
fat·tor i~ 2(: or It'ss at JOOO 1';) de;;. 
"1'1, •• io ."1,,..:, ,,,. ~.,;. """ ,,( ,j, 10' ~. 

CIIl/(' U-'/l'il Prit'IJ 

.. cr.I>S;jOI': , ' t; 8 1.:'0 

.\' :r.w"~o "uu 1.:'0 
" CC"~>lOGUI) 1.00 
,\CCESSOI'UI' 1.00 
\ CCESSO~' I.; 1.00 
... :CES.o;QNvr 1.00 
I CI~ ,,~,;o"' .1I 1.00 

.\ CC6i!!Sf)1! IT 1.00 
,\(',c K~.'>O x IW 1.50 
..... r.,,~,;o\ \\. 3.50 

AU'. K:;!.,. .... " ," 1.7:; 

,n:E~>oO\I't; 1.00 
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GENERAL RADIO 6 

A NEW AUDIO·FREQUENCY MICROVOl TER ' 

elN MANY TYPES OF WORK. 
~uch a ll the IIIt"Ui;UrClUcnt of a rllpl ifi~'r 

gain. hum Ic,d. u\c rlOlid I>oi nis. tllnl 
lr lllJ.;;furmcr eha racler i"lics. thc T'I' f: 
5 16- B Audio· Frcquc lle) \ I icro\ 01 leT is 
Iln ex tremely u"dul accessor) for ob
lui lliJlg accurllic aus\, eN! rapidl y, for 
b} using the microvolt cr Ilith !III audio 
OI>cill ulor 11 11 accuratciy known sourc(' of 
l'Oli ti nuous ly variuhlt • ,' ollage is Ill ude 
u\uilablc o\C.r the range Crom 1.0 micro-
1' 011 to 1.0 \' 011. 

Ti le Ini ' -TOI 01 leT ('01l8 i6 1& of an IldjuSl
li llie attelluator, the input to ... hich is 
s tllllll:lrilizcJ b) ruc,IIlS o f the voltme ter 
011 lhe panel of the iu slruUlcn t. The 
ultenu ator sc u ing.;; are made b) IllCIl IlS 

of 1"0 panel t,."()1I 1rols. one a six .s lep 
decade lIIultiplier und the other 8n in· 
di,i tluall} ca libra ted dia l which gives 
continuous varia tion over each llecadt:. 
This .Iial has a sca le whiel! iSl'SSCll linll) 
logarithmic ami is ca librated il \ de(·ibcls 
as "ell as \·oll a~'t! . The voltme ter is of 
the copper-01"i(le rectifier tfl:IC anti i8 .. 0 

,Ics;igncd that it ha~ negligible. {re{lue nC~ 

crror over the range from 50 to 40,000 
c)c1es. The mcters are s tandnrdizct.l at 
770 r .. IIUlI a .. li ght correction is nCI.:essary 
if ambients differing widely (rom this 
\'alu(' are t' lIcolll1tcred. A "tin e of this 
correction is givcn in Figure 2. 

Several fea tu res of tbe nel" mi cro
\'olLer II rc oll ts tundi ug. By the el imi 
IIlltion of the input transformcr IIml by 
carefu l Ilesign oC the a llcnuator. tlK' 
leakage and e 'l((rancous pidwp are rc· 
Juced to less than O.lrnicrol·oh . There· 
fore excc lle ll t \'oltage ll(:(;tl racy is ob
tained even l it ICI'e ls as low us 1.0 
microvolt , lind so gain lind ovcrloud 
dmractcrislil.'8 of high-gain alllplificrsca n 
00 measured accu rate ly "ith on ly a few 
micro\oh.s on the input. Fur thermore, 
the (Iecibel calibration makes it possible 
to obtain gain or loss '-a llies, in decibels, ,......... 
for amplifiers, transfor mcrs, lincs, li nd 
othcr nc tworks. wi thout the neccsl>i ty of 
manipulati ng volt age ratios lind thcn 
con\crling them. 

Th .. a L.solule al'curacy or the out put 
\'ollage has bt.'t' ll made 3o/r ± O. I micro· 

FJ(; ' II~ I. Panel, i,," 
of Tn'l': 5 l6- 11 'liero
"oltf'r. 'l'hl' ou tl,,,t 
!!Cal .. iii ~1'rcIIJ ou' for 
I're"';~ rfOa.ling 111,,1 i~ 
IIl'l' r u~i rn a l e l y luga . 
rithmic. The u,,~ ilillr) 

<ir.rilwl ""ale carries ~ 
.10 1 (nr "3.·" ,!r·,·i l,,·1 

' oc l" • ..,n I "nd :!O. 

° llu. 1 )o.. I' • •• Otl' 
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\011 tlt a ll voll tlp!s ubo,-e 1.0 lIJi(' ro\' olt 
_ On' r Ih~ cntirl' fretlnene) range fro l1l 

,~O 10 10.000 c~- cl('!!. Bt~cau5e the (mlpUI 

impedallIX i .. an i) 200 ohms no"l I'orrt'(,
tion~ for till" 1000a<l illJpcJanCf' arl' lIt·l'f'~· 

sar) in most IIl t!ll~lIrcml' nl l!. \\ he r.: 
,'olt a!!"" rMins are all thllt art' imrlortalll. 
or \Ihere any ,'I'I'or in the ill I'" t 1'011 · 
me ier l·IUl 1./1 ' eliminated. !md. a" h) IISC' 
of an l'"l.lcnwl mder, lilt' 3(·cura,·) i ~ :!.r, . 
The frc(lul'llt'~ rlUlgl' may be c:l. lell4ll' ,1 
to 100,000 (·~clc .. "i th this sanll' at ·f·U · 

rae) if Ihe ou tpul 1cI'e l is gr~al{:r tlUIII 
100 mil·r(H oIL". ,\I \"TIN A. (;11. \1 \"\ 

7 EXPERIMENTER 

" j I t ,t 
-• ' u f-~ • 

I 1 I 
" • ro • • ~ 

f(OIIP£P.I\P.·O(ljIlU. ~ 

Flta ME 2. 1'",n'peralurl' du,raderi@tie of 
meier u 'W'.1 ;n T\I'v. 5 16·11 "icro .·olt .,~. 

SPECIFICATIONS 
Otlt,ul Yolta.1 Ran.l : From 0. 1 micro· Dl;e .ti,·ider i" 'ntlpI,e-nt/ent fir .... H:roron. The 

af)$).I .. I" acc"racy or the onll ,"1 ,·ol ilige cali· 
brahm. dcpend~ on Ihe ehdrncteri" lie, of the
inp"t voltmeter, which hu .. ""'1111 wa,eform 
l'r'or Ihat dCl!e"d.s in turn on bolh the J,ha8e 
~nd the n~agl1l lud~ of lu,rmoniCII pre6ellt on Ihe 
II1 I'" t. 1'11111 error II. Ihe vt"lit.lOl' ler c. n. in scn. 
eral, be " egleeted when Ihe ",i<:rO'·olle-r i~ " i!Cd 
",ith ordinary I.boralory fllCillll lorll. 
TllllllultUft Error : The .ceurHCy of Ibe 
c.libruioo i! independent or teDlIJel'll turc "" beo 
the microvolt",," I. ued .. aD . ttenu. tor or 
"oh.!:e divider. The abtolute .ccur.cy i, 
d rected Blightly lIy leDlpen lure becalDe of 
~b.nge in Ihe vollnlde!" ch.r.cleri, tie.. Tbe 
1\0C4!IIII.~ correcliorl for lemperaturea from 6.'jG 
to 95G F. are {nrni ~hetl wilh Ihe ir'l8t rllnUlnl. 
PDwer Sotlree : The dri~ing OIK;illa lor m .. ,,1 
I • ., capllhle of furnishing IIhout 2.2 voll8 acrOllft 
430 olimll, or llooul 11 milli .... IU!. 
Acc lssor ies : '1'''0 '1"",'v. 27 1. 1\1 Plugs IIrl' 
~U l'lllil'(t 

voll 10 1.0 ~ol " "11"'11 "in·"it, wllell the i"tlut 
voltage ift 'e- t 10 the ~ tllndard iz, ... 1 r,·rt r .. ncc 
vllinc. 
A teu ra cJ : I,'or open.circnit oulpul ,'olt al;e8 
Ihe ealiJ.rdl ion i, ar;euralc wilhin ± 3 % ± 0.1 
microvoll fOf' o ntlJUI IIf' Uingll.hove I m;cro,'ol l 
lind ror .11 fn:<luenciea !..elw«n 50 lind 40.000 
eyel".. Thi, .ccucaey aprlie» only where wa~e· 
form .nd lemperature erron are oe-gli/iibie (tee 
below). Below I microvolt Ihe error mere.~ 
owiog to cro",·ding of the scale. 

For ratio. CH' incrementa of volt.ge •• t. givcn 
frequency. the accur.ey of .ny reading i, 
wilhin 202 % ± 0, 1 microvolt •• t (requc nei ..,. 
ul' to tOO.ooo eyclea. At the high"'r fretl'leneiell 
this Iccuuey .ppl iea only at levelll II lxl\"e 100 
miero,·plu. 

Oulput Imp edance: TIlt' outp1l1 imp"dllnee 
i" .I'pro.<:itnllid y 200 ohmll and is conU"nl .. ilh 
IfC lting wil hin ±S~. Thi, impedon« ill ~u"i . 
eienlly low KI Ihat no con«lion on lhe On ll',,1 
volt..ge i, llroet18Dry for load impetl.neee of th" 
order or 50,000 ohms " ud gre.ter. 

I Rpul lll p,dancl: '\ ppro~imalcly l30oh", •. 
$uhst anli . llv independ.,n, of Oulrul 8Cu int: on 
all hul Ih(' flig h<:""1 m"hil,lier 11OII,l ion, 

Wavl/OI Al Error : The accurllcy (If IIH' 
mj,'rovol ter a~ • ealiltrlll ... 1 allenulilor or vol l · 

'/ )-1"' ___ _ 

5 16-n \Iicro\"olt er 

Terminals : Jack . ,oll hinding ,_III .re mo .. n lMI 
on ~ Iandllrd I ~. inc' ~I 'al'i"g. 
M 0 tI n II n I: '1'10 .. ;"~trllnll~nt i~ ,,,"nuted on 
an al .. ",i,,,,,,, 1'11" .. 1 in. ~hil'1d l ... 1 ",alnut eniltn"', 
OimluiDU : ( Le"gth) 1\1 :< (widlh) 7 .~ 
(heighl ) 6 '"8 inche<, o,·cr •• tl. 
N. , Wi ll"': (,1'; /10"",1 •. 

Codl' lrora I',.;~ 

':110"' " $80.00 
T \"1'11 5 '16·11 " I icrovol tcr i ~ 1(''''I ,o,"rily 0 111 !If II 1000 k . D,'l i vcri("~ "ill 1 .... " ''' ''''''',1 in \"g .. ~I. 19-11. 

FIGUR t,; 3. Sd'f'onatic d r,-"it dia!! ra", of 1', ... : 5 16· 1{ \fil'ro' olta. 

CONTINUOUSLY VARIABLE 
OUTPUT '-----, 

r-~I~NV~~~I~-('@ 
I I OUTPUT 
I ,-200.n. 
I I 

L _____ ~L-----.J 

STEPPED ATTENUATORS 
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SOUND· LEVEL METER JOINS POLICE FORCE 
• IN THE CURRENT PHASE of 
Ne\, York Cit~· ·s ant i'lIoise campaigu. 
nJIIC\\ CII 011 J anuary 4 b~' \'In~ ol" La
Guurdia, 10,000 taxiclIbs Url' iJ llvi ng 

their horns ,"al ed by the Gc ncn.1 B;Hl io 
Sound · I~ \·cl \I c tcr under the super· 
lision of Thomas W. Roehestcr. dlid 
cligillccr for the Poli('f' De partme nt. The 
at·compan ying photograph sho .... ;;; the 
lcst arran gement uscd in pre liminary 
measurements madc for the purpose of 

collecting basic Jata from whi ch II 

Slamlard horn ra t ing t ml be dc l,crm ilwd . 
M easu remen ts \Iere madc at ,lis tances 
of 100 feci ami 20 fee l frOIll t he sound
Itn cllllcic r. These preliminary mellsure 
menls iluliclI lcd thal the run ge of ;;01111(1 
levels c ncounl crc(1 ('X LClHlcd frOIll II 
ma xi mUIIl o f 90 <I II a l 20 fec t to a milli -
IIIUIJI of i5 db III 100 feel. For mos t ~ 
horn s, a dilTerenec of about 5 db ill leve l 
betwee n t he two distant"es wa l> not ed , 

MISCElLANY 
• COVER · TO · COYER RE AOER S 
mlls t hllve bee n Hllllcwll!lt ua nlcJ by 
tile follo"in g pHradoxil"al state mc nt ap' 
IlC nring in \lr, Gi llil an's artide in Ille 
\ 111f1,11 Expcr i fll cII/rr: " Ti lliS the ellrrl'n l 
throu gh one I:oil i" in phllsc II ilh the line 
voltage, II hilc Ihe ("urrelll is 0111 of phase 
"ilh IllI' voltllgc by 90°," This <:Olil li lioll 

is IIl1rnillclll\ ha rtlto achie ve ill prac liec , 
lIl1ll till' I:wst "a), Oll l o f the Jiffil 'u lt y is 
to inserl Ihe wortls " in Ihe oIlie r ('oil"' 
lifl.er t ile ..-orrl " "hilc ," In order to fil 
till: last piece int o tilt; p ll 1.:de, thc c(litnr 
admit s Ih;ll tjJ , in Fi gu re 3, and 0, in the 
balance o f the article, lire one IIl1d lhe 
same li ngle , 
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