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AN A-C-OPERATED POWER SUPPLY 
FOR THE SOUND·LEVEL METER 
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• MANUFACTURER S OF SOUND· 
lEV ELM E T E R S urc gcn~ rall y divided 
on II,c subject of n-e 0 IIC Tn [ion \ ' Cf SUS La ttcry 
opera tion. For portable U~, battery opera~ 
lion is a lmosless<:nlia l. For s tationary opcra~ 

lion or use only indoors, \\ here power lines 
a rc available, a-c operation has sollle advan
tages, "hile for prCMluc Lion work. "here 
continuous o pe ra t ion is required , the a-c 
power supply hus II distinc t advantage in 

that i t clirni.na lc8 the IIccd for frequellt re pluct: lllcnl of butt eries . 
1 t is appare l1 t I ha t, for rea ll y uni \'crsa! npl'l il':llion. a sou nd ·level me ter 

!lliou l{1 be clI l'ahle of opt· rat ion ci thcT fru m Ihe H-C IlO"CT linc or fro m 
ballerics. J low_ 
ever, sinee COil

ventional tube 
types do not o j) ' 
c ratcC(luall, sa l 
isfactor il y 0 11 

both alterna ting 
c urr ent an d 
s lllal1 , portable 
dry ce ll s. and 
be ca use hi g h
~ai ll amp lifiers 
repre..cn t a seri 
ous problem in 
regard to hum 
elimination" hen 
a-c opera ted , 
most sound ·level 
lIlet{'rs Ita \'c OC"C1l 
designed ror ci-

F1Gl Kg I. View or Ihe I'O"'er "'UI'ply uni l iU81alleJ in the 
I"," ery (:01II1,art men t or the lIOund ·l .. ,-d meier caliinet. 
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GENERAl RADIO 1 

th .. r lilli' or IiiI' oll)("f I~ lie I)f Im,,,'r 

,, "ppl ~. but 1101 for "niH'rim1 OIM'rtllion. 

'I hi" .... rioll ;<l) restricts the II$(' of ml) 

;uwh ill8lfllllll:II" \Ian~ e ngine!:r .. and 
1IIIIIIflllo)r;,',. hal e 1II~('d for olll} one 
';{'lIl1d · I\'v('I'Iwll'r alII I :trf' ~(l!1le\.JIUI al 

II lust>. Ih('rdorl'. as 10 "hiI'II I } , ... "ill 
I. .... il l Bui t their rccluircilwllls. 

\ logit'al answer 10 lili" prololelll i" 
pro \ illcd II} Iht' lit''" '1\ "I; 73') ·1'51) 
Pm.n SIl I'I'I ~ ,1('\,('101"0('11 h} the r:j'!wral 

n allio COlllpn u} for II~' "ilh illl '1', l't~S 
751)·" and 759·U 501l1ll1·L('H·1 'I,'tl'ft;. 

In "{'('pill~ \\i,h lilt' (,UIl1I':III~'", PQli f'~ flf 
retanling Ob50I "'IWt' n l~ 80 fllr as 1'(1;<,..;1111', 
,Ii .. pO""'r ;'111'1'1 ) ca ll IJ(' 11 ,0.-,1 'Iilll tlw 
,'arlil'st IIwt,'rs in Ihe 759 series liB \,('Illl~ 
the !atl'SI . I t is smaiL light , Knd COlli purl 
a nd fil s tlire('l1~ ill the I,all er~ ('0111 -
pUrlm('u l or Ihc !;oUIHI-\f'\('\ '''e lt' r ill 
plut'(· IIr Ihe Iwlleri .. ". 

Tht' po)lH'r !;uppl ) illt·lud .. " nil Ini,le 
!"t:t'lifit'r ami ~ \lit;Jhle flhtr cirt' uils" hit'h 
~lIpp l ) ei lher ~ or 1.5 loll" (or o l",ra ti on 
.If li lt' hlO (ilullle n ts ( .l c pf'lHli ll ~, rt'
!> 1 ~I'li,,' I )_ "POll 1IIIelhel' lin "-1)1"'1' or 

B _I~I'" ~""'HI -Ield lIIelc r i" II ~I'II ) . Tilt" 
IInit i!H·hllh's ul"n a 1:11'1111111-111111.' rc"li
lit'r ,\1111 lilln (or ;:'lI l'rl ~ ill)! t'u ilahl{' 
pllltt' ,ulw)!('. 

11 11 111 Ind in the 1./01,,·r ~1I"pl} hn,. 
1,,·,'11 k"pl .. (I lOll Ihat Ihf' Tll'~; 7;,I)- n 
SUII",I-I..f',d \It'ler ,'all 1)1' lIil1,,1 OH'r il~ 
ullirl' ~'n~i l ilil~ ran}!t" "ilh Ih ii!> ,,..,, 
p"'ln ""l'pl,l. The '1\I'g 7.W-\ \1,·lt'r 
f',111 1)0' 11,;;,,1 ,tOl'" I.) 3 1 ,It·,·ihd,,. 1\ hieh 
i~ "nlird~ utlctpWIt' fur 1110,,1 1II ;I\' hill"r ~ 

I" '"hk lll t! blWI! a" art· l' III'uIIIlI,' r. ·,j in pro. 
tllldi'!II 1t·"li,,;!;. 

I n .lj'~iJ!lIing I II(' '11'\\ l'''I\I' r "'lI pph . ; 111 

in lt' H' '''lin;:, pr\1111.-1II lI:lii l·un'lIl1 l1'r,·,1 in 
the 111'\I' I"I)lnCIiI .l( II .. "ila!.I,· filII r for 
Ih., lilalltl'lll .·irl·lIil. Bcl·:ItI .... • of II If' hif!h 
J!:ain .. f 111l' ~"IIIIII-Ie l-ci 1lI('tt'r a' lIplifi,'r 
a ll , I III{' f;1I'1 Ilml lilauWUI-I\I'" 11I1 1t'~. 

tlri~iu:tll~ iU I{·u dc.<i ulIl~ for haltcr} o/'
{" rativn. art· lI~r1. il "II'> (ulIlltl Ihal 
~ lItall linc -Ioll:t ;!t' fh..--ltIali')lh 11011 1(1 

IllU Ilt (, III:tri\~ ~ hifl Ihe ;:,a in. "a,,~ illg flu i'
IlIal;oll in IIlc n'lillill;! ur Ihe m(' l~r . 

\\ hile hi g-h"'lI pltt'i l ) df' I'lrol~ lic eon-
111·1I~'r... l'ali~fa"ltlril} t'iiminall-d all 
ripplc frc'IUI ' fll'i~'" rrulll tll~' lil3lm: nl 
IT~I lag". SOil II ' I,,,, -fr(,'ll l l' nl'~ \ ur ia I i'JlI ;\ 
"t'r(' pr(' 6e ll l, Jlarlil'ldllrl~ lIith It 

poorl~ rt' :;lI la lc.1 or l1 ois~ 11O,,(' r-."lIppl } 
line. Tht' final .".,llIlioll I\a .~ I .... II~ 1"0 

fl as hlighl ed l" ill Ihe lUSI " lage of Ihe 
fiht'r in I'la.-e of 1.1 "OmiCIl5(:r, The"'" (UIli'-
1;011 !"a ti .';fa'·lO ril~ IIi' a 1 '(l Il"(' II~er, hUI 
also 1111 \(' Ihl' adtliliollul u,hllnla:;c IIial 
1111') IIl:1 in ln il1 ;;uhs la nlinll ) I'ollsla lll 
lollHgI', Wh;'11 " I'e,1 "i lh the Tl I' E 7:i9· U 
SOIlIllI-Le"cI \lelet' Ihc cells arc \'011-
nCl'ted in parallel. alltl "hell used lI' ilh 
Ihc 0\_1 ~ 1.It' Ihl'} art' "olllle"lc(/ in !; I' rit' ~. 

Tllis Iran,,(orlllllliull is m',·ompli!;lie.1 11) 
a s; l1Il'l(' plug IIIli,'" i .. in.:.trleli inLo 11 
..ocJ...d ,-,,, III{' 10!, of Ihe l .o\\c r,sllppl~ 

unil. 
\\hell the in;<trlllll('ul i~ o j"lt'rating, the 

""11,, 1Ir1' f'liargillg "Iil-(h tl), ",,0 Ihat thl'ir 
life is I'ral ' lif'all } c,!,wl to IIlI'ir normal 
s lle lflif(·, \\ 1Il'1I111I' ill,o,lrtlt ll (" lI! iS ll1r1I1',1 
oIL II slIIu li .. ela~. hllilt 1I" pari Ilf Ollt' of 
IIII' filt,'r chukl';;, Ollt'n,. 11]l' ciretl it SII 
Ihat lI lt' ('(' II ;: "ill IIul rUII do\\ II. TIll' 

""11 .. are of lilt' .. tan,larol fla shlighl \ari · 
l'l~. rt'a,lil~ rel'l:u·(,(lbl,·. ltlltl 1'051 nlll~ 
I('u ,','III,s cad ,. I 1')\\ ('1 cr. tinder norillal 
line.lolla g.' (·(lnditi,,",.. tlll'ir lire is ;>i'l. 

1II<II1Ih". U )l'ar , ur (' 1 (' 11 Inn ger. 

'1'111' l·nlIH,.' lIi('III·' · of 11 1(' I'U" I'I' "Ilppl~ 
i" ih llllhl lt1l,lin g f('lt lllrc. 0\1 UII,\ t imc 

il i5 IHlti.~i hk 10 illlt·rl'i.u lIg'c 1'0\"'" 

"" "pl ) allfl hUIII 'ril'", illlltlt',l ia l('I ,\ \lillt-
Ollt an~ n'lI irin g or l'in'lIil dlang:c,.. This 
,mikeS t hi' ;;'11111(' :-Oll "oI -I(" ('Imcler rt'al lil ) 
adaplallll' fur prnrlUClitlll Io'''ling or lidll ..-.... 
\lork atlll is a n'lIl ;,.I, IIf1·I' uf t'I'unolll~ in 
lahoraloric~ r('(ltlirinJ; nllt} 011(' IIII'1('r. 

'\0 alt cralitJlh 10 till' ",)\IIIII·t t'lt'l 
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lIll'tcr arc IlCL-c""a r) ,,11("1 ,1.(' pov.cr 
,"uppl) is ins talled in a '1', I 'E i59- B 
SOllud - l..el cl \I cler. lInd onl} minor 
cha nges arc rC(lu ired for the Tn'E 759·A. 

Complele di n'cliolls alltl a kil of paris 

arc supl'li!!ll II illl (-[lel! I/OI' e r un it so 
th a t these ull erations CU ll 1Jt.l casi l) malic 
by Ihc lI$('r. It is nOI ncecss .. r ), 10 re

turn the instrument to lilt' faclory. 
- II. II. SeQ,"r 

SPECIFICATIONS 

o ut ~u t: I.S·volt IInJ 3'1'011 fi ln,uCllt snppli"s; 
90" '011 p!iue SUIII'I,' , 

Hum and N ol58 level : S ufficientl y low 10 
aSS nre s&tillf:lctory ollCration o,' cr ,h.: entire 
range of the T YI'K 7:;,9· 11 Sou"u·uwel 1\ \ <: ll:r 
when the lI11l'ply. line {retlueney ill 60 eydes. On 
t he TH'I( 7:;,9· " Sou nd·La,·ct Meier, sati$fac
tory operation is ol,jained on ,,11 ru"g~ (::><<:CI" 
III the GO db uUc" .. aIQr ilClling, provided I Ie 
ao(: line f requency is 60 e)'cle~. 0flCrat;oll from 
line frC<.lueueiC;! bdo" 60 e)clc!I is poSSi l,lc. bul 
is not rCC<ltlllllend~ .. 1. 

759-1 '50 A-C Power S"l' l'ly .. . 

I n put: 105 10 J25 "Olls, 40 10 GO eyelC$. TI ll' 
I'o" 'er input ;<1 leM Ihan l:I watt;! at liS volh, 
60 cycles. 

T.u be : One tn'" MIG t ubl' i ~ ~uPI,l ic.l. 

T e r mi n a Is : ,\n oUII",t i!O(:kel fits the plllg on 
the ha lter)' calole 0 the Tn' E 759-0 Sound . 
Level,\l..,ter. 

Dime ns ion s: ( I.englh) 10 x (wid th) 2 ~.i x 
(IIClllh) 5 juehCll, o",: r.all. 

Ne t Weithl :7p.ounds, Go"ut:cs. 

I'rice 

..... , "!"TV s;i5.00 

PRIORITIES 
Beca use practi t"1I11y a ll of our manufacturing faciliti es are devote,l 10 Natiollal 

Defe nS(' projcc ls, 11 prefere nce n llill g certifica te or olher a pproved priori ty ra ting 
wi ll be ne("c ssary to secure deli\·c ry. At the presen t Ii 111(' a r ating of A- IO or higher 
is rerluirc(l for ddi ver y of ;111 ins trume nts and pans, Lut for cert ai n items in 

.......... cspeciu lly hea"r dc nt aud a taling of '\-2 or higher Hi lly be 11I' ~~ssary to insure 
reasonable delivery. 

I 

3 EXPERIMENTER 
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GENERAL RADIO 4 

IMPEDANCE BRIDGES ASSEMBLED 
FROM LABORATORY PARTS 

PART VII-MEASUREMENT OF DIRECT CAPACITANC E" 

FLt!l1 l1l11 J. HCI,raCll lllliQn Qf u ""1'8V;101 
.... hich hail. in addition IQ iii di rect " II I,"dl uncc 
(ex ). CIII'lIcitullce (rom each termin.lto a lhir.1 
termiU D . The thi .... 1 terminal call repr_"t .. 
t hieM. which itiIClf ba~. cal'lIcitanco 10 ground . 

• ANY CAPACITOR v.hicbrloes llol 
ha,'e one of iii! Lerminals grounderl i~ 

effectivel), a tbree or four·terminal illl· 
IICliluw4'. III 1Illtlil ;un to the llcsi red ca 
pueitu!lce uclwccn termina ls, .here exist 
slnl } ('apaci tan ccs from !lUI'I1 terminal 
{" ill,er to groulHJ or to a shield , "hich liAS 

11 1';ll'atliUlllt:e 10 ground. The s itunl;on 
i8 illus trated in F'igu~ I. Sill\'(' measur
ing c ir!'u;l >! ur the tYPI' under Ili ~('UIi .. iulI 
are grounded a t some point . cOII.6.i<l"r· 
al;oll lUust Ltc gi,'cn to these 1!lIpaci. 
tance8 "hell it is dcsired to measure the 
dirt'ct ('a l'acit,lInl'C be t.llee ll t~' rlllinili s I 
aud 2. In IIlnllY pract ieal C3I!C8, of course, 
the ~').I ralleous ca pacitalH:" s IIrC negli. 
gible comparefl to the desired direct 
ca l)l!.t' itanct!, a nll at:curate IUt'ai'urelllcu l.s 
l:a ll be maJe simply ll) t"Ollllccling tcr. 
lIIillals l alld 2 to tllc IIwas llriug CircuiL. 
Whcn C .. C2, :tnd C. arc uf the sa me order 
of magniltllil' as Cx, ho" cl~ ' r. II direc t 

ItWnSllrf' IIII '1i1 ClI lt 0 111' inIl81) 1101 ~ 

tlHlJC, If, 11(""'I<'r, Ilw h!rminal i UI ' 

l'e,l am'cs are I;lrgl' ('ompnrl 'tJ 10 ti lt' 
ilri(l gc arms, it is 1.KI6!'; ble to con nect the 
thirJ leflni ual 10 IIII' brill g!' in sud I a 
manner thai Ihe l erminal i1llp..-:dam'I'" 
anJ Ihe tlir!'t'I illl[ Jt.'tla n~' arc :.('pa rate.1. 
and Ihe lalll'r CIIIi be lIIeas ured 6ubjt·(, t 
onl~ to IIII' e rrors eilu!!Cd Ii}' Ihe e ffeet of 
the Icrminll l illll,",dlllleC8 plat'cd IIer0;;8 

tll(" hrillgc arllls. A fc" I} pi clIlmcasllre' 
Iilenl s of Ihis ,.orl lire illu strated in Fig:. 
II rc 2, Figure 2 (a) alloll s a three· 
tefillillal COlldenser conlweled to a ca pac· 
itall{:C bridge, the jUriclioli of l\hOSe 
Cal)acitallcc arm s i .. grounded . A s SIIOI\'I, 
the third terminul is t:()nnc(' teJ to the ~ 
junc tion of the ra lio arms, placiu g (4 
across the arlll IJ, aJld placing C1 in pur-
allel "itt. C, :1I:r088 OIJllOSi te corners of 
the bri.lgc. lIhue the} llo not infiuc llre 
the halam;e. '1'11(' prf'iOC liCc of C~ al'ross 
the arlll 1) ea uacs Ille dissipation factor 
rculling of the hrid gc to lie high hy all 
all10Ulit Rowe,.. The bridge reads o:.'Or · 
rectly rur Cx unles.. is suiJiciently larg ... 
to hring ill lhe lCflllS " hich lire normally 
neglected in the .. illlplifi .. ,\ balalU,:e equa
tions, or ullle .. " tlll~ Io;;ses and leakagc in 
l4 arc aufJieicnt to redu,-e apl'rcciabl} 
the c ffcc tile [larllll{'1 rcsiSlanct! of the 
IJ nrm, 

III l~ igul'c ::! (b) tin! Ihi r(1 tcrminul i" 
conllcctCll to the jUllction of the A and 
IV arms, tl ere C1 is crfectively rC!Ilu\'ctl 
rrom circui t, "hilc Cl nnd C. paralic i Ihe 
slamlunl I'olldellsc r. callsi llg a direc t 

. M ..... or lbe .... orial do..:..-d i .. ,'';'' ...... 11_ .. ' b..o.o 
.p",,~ in pru;"'" K._~ """,Ioeo ud "1oe,,Mo-... 
bWl ;" itK:!gded ber. for ,10. .. h ", """,pk,,,_ or ,10. 
c ....... ,,--.. 
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5 EXPERIMENTER 
e rror in the capaci t 'lI1cc balanl'c. the 
mngnihllic of" hieh de pc nd" 011 the rillio 
C.+ 

The tliclcctric los-e" ue..oci. 

a led" i til (;. 111111 C, increase the effC-CLi\'c 
dis5ipalioll fllclor of the s tallll llrJ ar lll . 
COII~c(lIl1:ntl) the liissiplitioll fll(;tor 
rell.ling of Illc bridge is 10\1 , :IIHI mit)' 
('usi!) UcCOIIW ncgati l·e. 

If the tllird terminal is b'TUlilid <c, in · 
!illite ill Figure 1), II ,Iired IIIca.;:urc llleu t 
of C ("11111101 be Illade "illl a hrillgc that 
iii groUiu lcd al til(' junctioll of Ihe l'IIPlIC' 
illtlll'" IIfllIS, l'i ll l'c tlJ/" dirc"l clI l'Dl"i. 
IUlleC iii p:lrllllclcd "ith onc of the ler . 
111;11111 "n IHlljtll llccs "hen it is OOllllet:lell 
10 the brill ge. 11) making three 8/.' 18 uf 
IlleaSUft'llI("llts, llOllcver, Ilith ''' lc'-'c;;;lIi,(,' 
pllir .. of the three capat:itant ..... t;Ollllec led 
in I'arall,'I, "nln can be obtllineJ frum 
Ilhidl the conS lanLs of the terminal cn. 
paeilum'es as "'ell as the djreet ca pac. 
ilances call 00 computed. ' 

\\ itl! a IJridge grounded at any poi nt 
uther lhan one side of the unkno\In . the 
dif\!l,t measure ment call be made CI ell 
I,hen the third terminal is itself 
grounded. This is illustrated hy Figurt.: 
2(c), IIherein the junction uf the ralio 
arms is grounded. With thi;; t.:o lUlo.::l'lion 
Ihe cn puci ta nce C, is placetl :I{'r~ IIrlll 
H, illlrO(I.H'iug an error of RBc.JC, in the 
di;:;;:;ipalion (actor bala ncc. Figure 2 (d ) 
;:;ho", " a f\Jurt ll arrangement, '" h{'rein the 
bridgt' is grountlcd at the jllncl,ion o( di .;: . 
"i lUilar arlll". \\'ith Ihe third Icrminlll 
eon llec lcd Uctl\ceu the ratio UfllIS, C2 

l'aratlcls the H arm and Ihe grou nd eU· 
I,ucita n(,'t' C, pllrallcls Ille A arm , \, hile Cl 
(Ioes 1101 aITect the lIIeasure ment. Cnder 
these eOll(lilions Ihe error ill the dissi· 
(laliun fac tor t'n llscli b~ the prC5ClIlC1! of 
the ex ll':II1COll8 1'1Iplll'i lall(:Cs is (R lJwC~ 

U"w4t), \Ihi le the ea pm:itllncc balance is 
6ubs lalilillll ) t.:orrel'l. 

"-s i" Lhe casc \I ith mus t impcdnnce 
Ilicasurelile n ts. "Ollle", hat beller acell· 
rac) ca n generall } he olJtaineJ b) the u :>!! 

of a SUbSlilulioli method , as indicated in 
Figure 3. If, as is cus lomaf} . thc discun· 
neetion is mllde at the hi gh side of lhe N 
arm, an error c(lual to.A WCI is intrOtl ueNI 
ill the dissi patio n fae Lur rendillg by the 
clipacilallCt: CI being pitl t'C tl aeross theA 
arm ",hen the .'Olillel· tiQII is made. If,OIl 
tbe olher hand . the tlisconneclion is 
made at tile ground liide, the capaci lanee 
C, is across the A arm for bOlh balances, 
aDd the cha.nge in the eal'lIt:ilance shunt. 

, R ' e,G, 1'1 I mg A IS C
Z 
+ G' tu" l Ie error e n-

cou ntcn'd i.11 tile dissipation factor meas· 
UfI!JlIent is different for the 1110 lIIe thoJs 
of (Iis(;o lllle(' lion. Tile best lIIethod ea n 
be determined on I) b) a eOIl:!idNUl.ion o f 
the rcl a ti I'e mugnit utles of Cx. C .. alill Ct. 

GUARD CIRCUITS 

If direct IIU:aSllrellleIiLS. illd4'pendclil 
of lbe teflllinul 4'upaei lall(;c, lire desired. 
Lhe measuriug (·in::uit.s allli pr(»-'CJu re 
lIIus t ncccssnrily be U1udc more eOIll' 
I,lex. This is collliluml) (lone II) II/cans of 
Wagner grounds. gun l'll circuits, and 

SI,o\<l·jng "lIriou~ mcthotiM or ool1l1 oot i" .. the C<lpaci lli llt.-e IIelw()f'k or Fi"ure I ;11(0 a 
bridge. to obl.ain • me:! urement or ex. " 

' ;.0' "', "I • / ",,: , 
J""._ . ';7- "-

/ '\ .. ','\, t· 
') /' 

/ 
",,", 

" / ::'Y" "'::.. /.. "ft 

~ r: 4' • 
Y r 

" " 
"' i< 1 '" " 
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GENERAL RADIO 6 

silllilar a rrollgt' lIIcnts "hid. "fll\ i.ll' an 
auxilinr) circuit to .... hich the third tcr
minal ca rl h.: (;ounce/ed. The terminal 
illl lH!( lunCCii then l.Ieoomc a pnr t of the 

auxiliar) {' ircuit and are " .. Iulln'" oul. 
Although II nurnlx:r of IlilTcrcn l IIrrallgo

men ls are possible, Ihl'} all sent' C!lSCII 

Li ltll) t he SII UlC I'lIrp')S4.' - !la lllel}. to 

brin g the th in l tcnniuul nf the 11111-11\)'''' 
inq.ICdancc to !lit; Sa lli e potential liS one 
.. ;orner of the bridge 10 II hieh it i ~ 11<11 

nonn all} conllcd~d . ~ 

Figure " iitus lrat t'il an illqJt'dancl' 
brid ge .... illl ull four OO!'llt'tS coupled to a 
001111110 11 (if,h po int. In s pil l' o f IIlI" 
prcscl!cc of the four addiliollul im-
1)Cllu lI l'CS, II true hlllulICl' of lhe main 

bridgl.' ci tf.'uil can be ol)laillcd, pro\ jlll',1 
lhal a certain rdlttioll~hip is maintai ned 
he tlH)cn Ille illlpe~lanecii o( the ullxi liar) 
ne l\\ork a nd those of lhe bri~l gc, The~ 

relationships arc: 
Z.I Z.v Z s 

(1) 
ZII Zl' Z, 

0 ' 

7. .1 ZB Z" (2) 
Zv It" ... Z1/ 

F, ... , HI;; 3. Connec l;on~ r~ " 8,,1>51;lul;01l 
"' ~II~ urC"'C !l1 or ex. 

Rs 

Cp 

For ei llll'r t} 1'Ie uf halall("', four ellua
tiow; of 1/,II a nel' IIIlIs l be fI !lli~fied. "illl'c 
al l illllJol'. latu'cs ill \ol,(.'(1 an' (:ompk~, 

I~ ) ('oll tlc(, t ing Ihe ,hir.1 tcrminal of 
the 11111..11011 11 l O Ih,' fifth , or guard , Icr · 
I"inal the 1"0 II n\\anlc~1 i'''I)(,ll alll '''1I nre 
nHidc pu n o f Ih l" 1I1l\iliur) ('ircui t und 
ca n lit' blli:IIIl .. -e ,1 ou t. 

,\n C'CC IlI'III III1! thod u f mak ing: the 
a ll \. ili ar) bala nce' is to COllncet the g" II' 
t'ra lor allli ~I etcc tor to the brillJ!c in the 
W;llal IOU). 11111 1 lu provide U !!IIit t' h HI 

"~mllc<-l thc gU:lrd It' rmimi l io olle of th,' 
f'Orilers of the hrillgc. Thi~ plaL"~ "it her 
Z", an d 7.1/ or Zs 1111, 1 7.T a'TONIU pai r of 
hridge a nns, 'l"O\\ . tlte rcl:lt iolls of 1':(!lHl

lions I or 2 ca n I)C sa tisfied hy flNit blll
a nei ng l ll .. bridge 1I101lt:. tHl d the n hlll 
II l1cing tI,,:; bridge a ll.l ulI :dlinr) ei ... ·uit in 
parallel Ly adju .. t illg the allxiliar) eir
euit , Lsi rlg this III t' lhOlI, eitbcr of the 
1\\0 ,lU xili ary:,circ li it s ('u n he LlIlllllccd 
" ilho llt cllIHigi lig the ge neralor ami de
tec tor cOll nection"-. ami IIi t11 reilltivc!, 
simple sl,itch ing arrangemc n ts. 

Le l li S cOllsi,lcl' thc arrllngCUlc llt of 
Figure 2 (d). As rc~lra\, 11 i ll Figure 5 thc 

' II.. F. 1"",1.1, "" G" . .. I Cin;ui, r"" c.. ... c;,''''''' lI<IJ ... 
M ••• u<cn .. " ..... (;.,," .. , u. ";,, I!dp.-r;"' ... ..,... \ .,,1. ..\ .\ . 
No. 10, M .",I1, 191t1. 

F'GLMK I. \ fi\'e· l ~rrn;n al hriol,e:c lIet .. orL . 
! I"' .. ;n~ li n ;rnpeil llno,:e ""1 .... ~11 11101 firth It'r· 

",,,,:.1 nn,1 C:H:h ,:Qrner or t he. Ior;.l ge, 

Zs 
z, 
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i'imilaril) 10 lIu' g{" lwrllli1.cd 6rcuil of 
,-- Figure I if> llppart' lIl al OllO'C. ~i ll lPl) II) 

I,roliding all a.hlilional laria"1.· ron
rll'lIscr anos,," G or ~_ il I. ill I ~' IH)~ .. ihl.· 
10 halll!l("(' p!lrliall~ lIlt' au:\iliar} eir
{"Ilil (R" Rn G- C.,l_ \ s llOinl('ll Hill 

pr(,l-illu"I). holh rCIt('li,(' an.1 r('"i~lilc 

balance of thl' all'\:iliar~ ('irl'lIit 1Il\l!_1 I'l' 
pn)\idi',1 for {"ompll'lC ba1:lIIl't". 10 !'a t
i::,f~ tIll' l':'(prl's..~ioll n, + Q I "'" 0 " + 
Q8 = Q" + QII. It ,.ill fr('(I"cn l l~ I:.... 
u.lequate. hm.e.er. to prol i,I" onl_, for 
balanein~ the ,lrinr·ip:II.·ompone nt t,fthe 
auxilillr) (·ir,· lIit ' _ TI\U~, in the simple 
(·a..e illus trale.' abo,(', ;r C1 111111 ~ 1m: 

prol'c rl~ I,alann'.' . 1I1l~ unLIIIIIIl\:c of 
their n'si"t I, C l'om I "menl !; II ill 1111 '"C nul) 
II Ilf'gligi hlc erre," 011 tl lc "ri. lw' IIal
ance, prol i. lcil C, is !'lII all cOll ll mrcd 
to C.v. 

The gllan' eirl'1 lit IIIU~ llIso l./t· uJ:.Cu to 
eliminale sl rll } iIllI'Nlltrl l'C,," 11880('iate<i 
... ill. lhe bri.lgf' t crlllillal~ ullll urms_ as 
"I'll as Ihoae a..soc.:iatel' \\ i,II the un
I..no\\n, b) mal..ing grouml the fifth or 
I;lIl1rll ler minal. The Nltli.·"" lind !,erita l}!! 
the I>c!;l kllo"n of Ihis t) pc of ('ircuil i!' 
111(' W'agner "round. 1I<;('d tl) re mol e 
from ('in'uit the s tra~ (·lIplieitall.·('S to 

' Ha ..... u.b, II<, ... U ••• ". 1)0' ....... -G~_alo ... d Dhd.e 
~."." .. " for I)i< .... "... \I.a.,,"'-.... ~ .... ·r....... \1 t: l:.:. 
lq.lO. PI .... 9JO.9.';6. h .. . I"'''-n ,lia •• ;( ,..., ."a,d .... 1 ,-,;up· 
lin, n..c..;" an "'" i" •• "" Ii.IIo...,.. 'M ........ i"',, .... ..,...1 
;ft ..... "', .... ....,.,( bolon('OO .. r ,..., 1,..,.1 ... lo ,_.~m .. '0 
, .... ,.,...1_ .,( , .... '""" •• """" of ,._ .u~llia'J circt .. ". 

7 EXPERIMENTER 

Cp 

C, 

F .... URH 5. The "rra",,:cmcnL ,,{ Figure 2 (;I ), 
retlra,,'" to ~how ill! s;",illlrily 10 111fO. geller_ 

UIiZNI circu;t of Figurtl ·l. 

ground or the gc ncrnlor Icnninnls. ,\8 
commonl, used, "alanec is IIdliel'ed by 
alternate adjustments of the bridge and 
the guard cirellit, the d.'tef'lor bcing 
,," itehcd rrom one 10 the o ther . The de
le('tor lila} be leJt collllel· lcfl. hOl. eH'r, 
and Ihe halnnre marie as sugges tt'fl 
IIbcJ\c_ b) adjusting the guanl c'rn it 
"i II, tl,c brirlgf' grollll.lf'd a t tile jlllwt ion 
or tile ralio linn,., IInti adju!>ting till' 
bri,I;!t' .. jlh this poinl IIngrounded . 

A 500,OOO·OHM RHEOSTAT PO TE NTIOMETER 
• THE L ATE ST ADDITI ON TO 
O UR II N E I)f rhCI,,.ta t potl'n lioUle tl'rs 
is a lurgl'-;;ize. high-N.'si"tllnt"e I1nil
"\ I'E I:B- \ , hal ill l! a lot ll' r" ~ii' t ulli'" 

of .;00.000 ulllll". 
T"i,. \\ iN"'HIIIIIII \ aria hi,· re!-idlor i" 

_ "" milar in l'.l n~trul'lion \I) other Gt'lIl'rll l 
Halli" rhl'II~IIlI.pOll'lItiollll·tt'rl!o. Figu re I 

Fit .... !!. I. \ie .... f '1".· •. 133.\ I\h."".I,1I 
I'Q' .. II' ;"",el ,·r. 
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FIGIJIIII 2. Dimen~ionll of TYr'!': '133·A IIho:o· 
filal POleolioll1eler. 

SilO\\ 8 the gf'lleral appcllnmee of the 
IInit ; complete dimcllsions are given in 
"Figur" 2. The winrl ing is diSLribut eu 
linellrly over lin arc of 315 degrees lind is 
protected from mechanica l damage by a 

1'Y/>C 

433-A 

linen bllkclilc ('over s trip. COIlli nuous 
contlle t wit h the windin g is maintainell 
br a pl,osphor.hron ze blade mOlill ted on 
a %. i1lf' h bakelite sha fl. The cOTl trol 
knob is a '1'\'1''' 637.Q. Conllcc tiolls to 
the ends of the "i ll<li ng and to the COII

tllC!. arm arc brollgh t out to serew te r
minals "i llt 3-lingcred tinned w Ider· 
illg lugs. 

T n'!;: 433-A Hllcos tat Potentiometer 
is avai lable from s tock in the 500,000· 
ol11n sir.e onl y. The power dissipation for 
the whole wiIHli ng is 25 watts, fo r a te ll1 -
perature rise of 50° to 60° Centigrade. 
Tbis corresponds to a maximum current 
of 7 lila. The nc t weigh t of the unit is 
1 pound , 2 ounces. 

Price 

1)181)£ $13.50 

MISCELLANY 
• THE CURRENT INSTALLMENT 
of " Impedance Bridges Assembled from 
Laboratory Parts" concludes the series. 
Owing to the interest e,;pressed in thcse 
articles, pllrticularl y hy rellrlers in ("n
gilleering schools. \\'e plan to reprint t he 
ent.ire series in a sin gle booklet. Copies 
will be furuished free of charge to readers 
\\ho request them and, if the de mand 
warrants. ther will he made avai lahle 

in reasonable quantities to teachers for 
s tudent use. 

eTHE SERVICE AND MAINTE · 
NAN C END T E S, origi nally scheduled 
for mailing in Sept ember, 194 1, have 
been Ilrl avoi(labl y delayed. Puhl ication 
is near ly COinple l.cd. ho" e\er, and \\'C 

hope 10 mail them during Janu ary to 
Lho6C who ha\'e re{IUes tell them. 

GENERAl RADIO COMPANY 

30 STATE STREET CAMBRIDGE A, MA SSACHUSETTS 

BRANCH ENGtNEERtNG OfFICES 

90 WEST STREET, NEW YO RK cln 

1000 NORTH SEWAR D STREET, LOS ANGElES, CALtFORNt_ 
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