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]!.wir a lwl:: 3(1 i!'h(l" " " 11 rhe ":/11 . Jilll j;; 

'!..6 i !I f. h ...... ·a u:-e rll o! IH) ITJllhipli<:t 
5"itdlI1as l l+!t: I1 ~1 UII I ; for the m.ea ­
$UrCII1CIII oj ('RPIH' jlIt IWC. I , n l ~o s h'I \\ ~ 

t ha t , 11<.:1)(J dia l i" \11 ue rca d (" ... Iiu i. 

I'at ioll fa" I~)f" ]) "illl 11 IllUhil'l .~ ill t; 
(actor of 0 .1 "i"ldiu!; 0.26. 

J f Ih t' CO rlll (' ll ~c r Iln,1 iL ~m:\llo:r ili ",,,, j· 
p;nio ll fa ":l"r. ,h i~ I) • • ) IUulripli" r 
"witch " "tll,1 ha ' ,' 1",'("11 ~: t (or 1110' U 
.I ial " j Ill :t IHIII[il'l ~ill~ fllel<>r 'If lUlL 
Tllu$ rite l.I Jill !. a6 "hOI\l1 ill Fie llr/: 1. 
illdic81t"!' a c/j» ip(l ti"l1 (al' IOf' of (I.IH9ti 
o r I ' po" c r (a\' I')1" •• f J .9/. ' ; . 

F(.r the lIu;a$urcn'CIlI or pure n;: .. i~ ,. 

.lIwe t he n -Q IIlII llil'l icl" »"i.,.1. ', 0111. 1 
I~ ".-:1 al n M> IhAt rh l' CRt . ,Iill l i". li­

";ll c.!> a r~i" to l1t·c nf ~.6i u. 
Fo r lhe mt:a ~ lIr<" IIlI'nl of imluc\ llll('(' 

.I IC J)-!,,' 11I111.iplier ,""i ... h II QulJ I~ IoC t 

II.t Land tl1l' Cltl,. (litjl ill,liC;! Ic" ::!.6:- I1Ih. 

l ~ill ).! the I)Q d ia I II U~ 111 1111 i pli ,~r i ~ I 
{In,] the <.:nl'rl! ~ · (11<,lor Q u,. " h(l\nl ill 

I· 'i ;;tlr!' I i" 2.(, . H!ld ti lt I',)i l ,moltr 

11I ;,,, ,. llro·out nl I'C\'n a Il.l rg" iron~:orc 

rilv J... ;: t~oil . II I" C:UI., 111I1lIi"l ie r ~"il"h 

IlIighl kin' bel' II ~ I at tl w 10 II II<,inl. 

tllII.., i lld l" ll lill ):! 26,1 II. '1'1 1(' 11 Ihe 1,)'9 

mllhil'Jif r ~" itch wOIII\1 ha ve I"'('n o:t t 
to i'I\l i\·a, lt.: II ,,: V dial II il l1 II IIllIlti l' l ic r 

o r 100 amI !I [I Clwr):!.1 r(ldor Q 1'( ..j l ll ~ 

rCill 1 ,," tIle ~, d iul. 

The (, 11"e o( IJH1a 'lf"ill ~ Ihl' I,rid ;':l' 

d "'I~II,b 0 11 II I+" U ~( ' or til" )" i!!lr ichilli. 

":) 11.\' 1(lI Htn)(1 d w" " t(ll ;i all,1 tlw ''''J 
mUlli]!li" r "" ih·I",,, . '1'" illll ,. Irll lf' th ill , 

I ~k(' li~ 1 till' {lw<t su ntl nt' 111 of di rt: rI· 
,· llr rC)llr(".!i,: tll ll ("C, 

\\ illl II IC ("lk'IO" II rc~ i~1 or I"IJII' H~(· I .., 1 

1(1 Ih,' 1\ \(:Tlll ill !l l ~ . II II' U·Q ul u 1ti ~.di ~ r 

~"ih'h i .~ .... · t 11 \ II, I ve t.: ,,\ t: IC .\TQU 

~ "ildl a l Ix.:. :111,1 ti le 1)I;...,. t :(..IQII ij l.itt;h 

a l 1'Hl:> nm (;1 1.1 . The ~:Ih:tllonlcl rr 
i lll l1le"i llld~ ,l efl~<: I ... , in, lkll li .. ); ,,~. I),t: 

,Ii ree l ion of ; h- fld le r lion .. llid. " lt~ 

Ille (:III. 1(1t)It;l'lit r $- " itdl ~llulild I,e 

turned 10 obt;l;" ilppro ... iuliIl i: 1.abnet:. 
T Il<' Cltl. (li,,1 i_ 1I,,"u Illrll<'d fOr .~ .. a(t 
1.111(1 11<'(', 1.<11 in~ I),rowli II,.. 1l~: rt:: I,;TOII 

Il " il<:h 10 !l1f' (", .Il .I· . p'·"': ili,,,,. 

I! t(' (lII~ tilt' l"ulil,r,ui,)n ,Jf II ... '; IIL 

,li :.1 t:"t:Il<I ~ tn (C, rill: I'ri,l ~i: 1'f1ll b,' 
ba la lwee! (qr " 11111111>('r of ,Iirr .. r,·nl ~.: I· 
rings of Ill<" ' ·UI . 11111llil'li"r .~I,i,,' h, TI.i~ 

j" ' ~r)" hdl'flll ill i1~.':"l"rt Jl il"li"g Ihl' 1'1" 
rro, illl a t~ \'alll t: n ( u .... : .. i$ lor. 01 ,\ iou,> I ~' 

;;reatest acrurl1c~ o f n : llflill :;: I,. olllaine, 1 
,,' I1(:n Ihe h;;I:lIl1"c po illl on Ille CHI. <1;<1 1 

i ... ,,111.in Ihe mainl.iCl'a.jc "hit;h ,)C'-", 

pie ll IIlrt:c "'lulirler~ of il" i'Cu le kng th. 
.\" i", I, ... tor Or c"'Il,l c ll5Cri~ IlIf:"Slln:'.l 

,, ~. ("OIlIlO ... lille ;1 10 Ille CL lerm inllk 

Tile r;f:'t:l!tT OU ~"iI Ch iS ~ 1 al I "' c: . 
aod ,IU' In:T~:I:Tl)fl ,;,,";11"1. 1.11 t: .'\T. I"';I.! 

Idcp l,,:>l l/:;< h O!. ill;! cnnt't:/·t .. ,1 I" cl,,· 

l·:X Tt:I" II. U !:."TE':TOR ("rmillal_. TIll" 

'N.' .11,,11 ll'llcr 8" il("h i .~ ~t: 1 VII l 'II" ,~ n_ 
II,e ";! i«:: ,1(' 111 11 11(1 ... , poilltin g (0 tlw I~.l 

,h il I. TI".! (;UI. ,Iial i ~;:" e l'l r,~p id l l u l " 1 

iu rUIIl!C 10 inJie:l( c tilt· .linT,i,,,, of 
11II11111" !::', The Crtl, Illltitiplier ,."il.-l. i_ 

thl'll mUI,t,1 ill I),t ,lirct: l;olt ;,ulicat'·.! 

flllJ kl l;II1j·t: oht:.i"c,1 Oil Iht: OI L ,I i:l l. 
TIle I.X)dia.1 is ,h("lItllrl1t:,1 (nr I.'NI ;wn'. 

Frvill il (i. ~ [till ):! [lie dc,o ir!l"ili[ .I·O(,) ~ ill:": 

(he 11 Ililll or cll .. 1ll""\'C,,~ il .l· o( \I,_in g til," 

~, .. Ii !l l \I ill be. illdicOIh:J. 

The rcll l" I~I\ (.:e Slaudan is a n.: mic" 
('o llll"Il!<c I"l> IUlI' jllg a ll Ihe "" ;,,Iklll 

l"h arll. ·to:ri .~Ii<: s I")f Ihe 'J\N; 50,:i (.:vll. 

,l t ll ~T"Ii <1 ;:';u il,e,1 ill II", r~\'I}(',illl"'II'" 

Cor JUlll lll r.\". 
'1'11 ;- h ri , lge ~'irf" llit 1I..e,1 fur 1l"'H~lIrill ~ 

I ·"n'kn~ r~ i$ th tl H'g-Illar d< fJl.I(·itlllll"," 

I.riJ ;:" 11;" in;; I'llr~ ro:~ i .",Il"h-': ~ fOJr it ,. 
r.trio arlll". \l a ..... ell",; )'fi ,\;;o: i(i. Il${:1.i for 

induct(lr~ , I. hose O:': lu:: rgy (:lI'l or~ Q lin' 

leN! Ih a n 10. \ 1.001(' II ,i~ -alue. Ib ~'~ 

I,rillel' i .. u..cJ. The ;lIlcrdcp.:ndc licc of 
til<' I"',) ),111:111(""0> .)r 11,,:~c In;; 1 1"'0 
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IJri<ige circuil ~ can nol , of OO ll r;;.:, I.e 
pre vented, IH II 1111': 11M: of th.: j(.lgll ri rJ.. 

", i,' rhcOiltll l .~ (Qt Io1l13.1I (, ;u,; IUll l c_ it 
\"Cr~' C.1Sy to (vl1()W the drift ul rIl l:: 

h.,I.,nce po ill u . 
T he :'Cfllruc ~ of ('ll lil,rll lioo of th e 

ClII. d ial is 1'1 UI cr iLo lII a.in (Ic, · ~dc . 1 L 

ma." be ;!CI \0 O.2 <;"{, or II si ngle I. ire {vr 

1110:.1 "c l(;npt "f II II~ CHI. ... "ih.: l1. The 
nccur:.c~· o f r ClIJillg$ for rt:si~lan,""(: Imrl 

c; l p <'I c il[lIlCt il!- I t:;~ . (or illlhu;.ra I I<.-'ti! 2,;{;, 
for the lIli,I'] le decades, The IlCCur;H: ~' 

fll ll,. orr II I ",ult ll va.t uu J..cCHU~C die 
8U1aUcst mClltlu ru l,lc '1";mlil jc ~ ar,:: 

I mg , I 1'1' (' lIn~t l .. h, regpc<:ti, d r. Zero 
rcadingll an.: Ill'proxiwa u·J.,' 10 m!1. 4 
}iJ' (, 1IIJd 0.1 ,Ill!. fC$[l<'<:lin:lr. Tile ill" 

curacy fall tl uIT /U Ihe Jurge ,'a In.:.>, 
l>Cl,olll ing 5~~ for rcais llI lI (,C und c,, · 
l'aCihllCc lI ud 1O<ii> for il1 (/ lI('lilll (:<: . Tile 
8OCllr1lC), of cal i),ra lio ll or II,,! OQ dia lli 
i!l IO( ~ . 'n~ 11('(' ll raer of reHdi llg~ for 
diseij)ll i io ll [lI t'lor IIt,,1 ell;:r~y (nc lOr iii 
ci lb~ r 20% or 0.005, whidlC\'U i!l Ill e. 
Iar;:;er . 

Tile p<'.l\\·c r for the bridge iii. <1m" 11 
frofU ("'Ht No. 6 Jrv cell.>: l\1nlllll ed al 
the h.1d. of IIle f: a ll i;lc !. The Iit..cral ~i,..e 
o f rl II':SC hnll crics II$$Ure$ a \' er~' )ollg 
life. F.xlenllli ull u cne. nfh isllcr voh'lge 

11I,[J~' he lIee,) 10 increase Ihe 6(:1I.';; ilil ily 
of Ihe bri.!.;e for the IlWlllluft ll H:nl {.f 
tilt:: I l i Shc~ 1 re~ i"' I :lIl r..e .. . Ti m i.,irmal 
h:lII~'rit>lI op"rn lt.: I, lIIicropl101H; 11I1I 1I­

'\1(:r lor Ihe pruo.luclioll "f the I·)"', ' cur­
rent. Tile tn pllc ilrl1lt~ of this 11I11II1I1I.: r 

to groulIJ ij; ~"wll .111(1 h" s l""'f\ al. 
lo \\ cll for )1I tI,,~ bri(l~c c:;l ihr:lli"l1. 

All c '(( crulll generiltor JUlly ve ,,· <:(1, 
tlluu;;h il8 "a pa(' illllll;(; t n ~rn" I,,1 111.1.1 

ililrOOlltCcOIl j; idcral,)c error. S uhjl,.,,\·1 10 

Ihi ~ lil1lil.1lioll , Illc fn!'Jlle m.:,' IIl H.I· L)O! 
,ari.,,1 (wer a wide rn o;:e frolll .• r,·" 

c~' clu 10 lO /.:c. The rea(lillg of Ihe Cit!. 

dia l is inuel ).(!I1lI ... IIl Hf fr~ I Ue /.ll"', Th,: 
rea,ling" o f Ih~ 0 JIII,1 0(\ Ji:lts. mlllS l he 
JUlihiplicd by Ihe r.llio o r Ihe (rC' I"CIlCY 
uscd 10 I ke to ;; il'e !lIe rorret'! \'/lluC$ 

or .lih iplltiOIl :mJ c. lI l! rgr rl"'IQr~, "hile 
Ihe n:a.li.ng of tbc Q .li.,1 HIIISI J...e di, 
"ide,j IJ~ ' Ihig rn l;o. For frO:'IUl! lIci ll8 
oilier th atl I k~ tI,,~ range& of the "'Q 

.li:.);1 are II h (:reu 80 Ih.11 d,c.,· will no 
lOl1 ;;:er o\'erillp. ;\,ldilioIl31 re~iS lallce 

ilia), he il1 ;,o1! r leJ I,,~. open;ll:; t he ,ll ~: ICI~:~ 

R E.~ . I c rUlillill ~ . The Tn'". 516 IIheo­
.s 11l.1~, ne~.-riJ, ... .J 0 11 pilSI:l i , IIrc 'l',il e 
s ... t is f:, el or~' {"r tlli ,. ,,~. 

- ROlJt:IIT F. Fu,:1.1l 

SPECIFKA TlONS 

Dhllc l\ ~ lo" s: 1'"",·1. (,,;<1111 ) I::! ~ (, I ~l'lh) 11.0 
i.,,,he.. ":rl1 irc i"' I .. """"I. ("iJ tlr ) I ::! .~ (d ~l)1h) 
23" 9 ;roch ..... <l>"C r.a ll. 

Nt- I Wdlthr: 22 I",, " ,d~. Ran ..... ;.,.. . ay. 
f'<>",,01~ .,I,J it i"". 1. 

OJde Word : UI;.. ,;-r. 
Price: $17:'.00. " ·i,I.o,, , I""" .... k·. 

THE SKELETON-TYPE IMPEDANCE BRIDGE 

Tn~:RI" nrc 111:111." ilt(lil·i.h,:d hrid;:c 
,,,easure-meIlI S (ur "I,iell II ,e \\ j,le 

ran~e of Ihe Tn·t; 650-, \ l"'pcdallcc 
Llr i, lgc is 11Il1 1 "'CC$..,.,~r~'. ',hile i l /l case 

and ~ 1>ce,1 of making readings ar~' ' ·."$ell-

li:lI. lX iul1rlcs or Ihese U~ u re II".~ 
["I1,_", ill1; ' 

Limit I,rirlges (or n~ ~i3(lItlcl.:, Iliduc-
1 :rIl C.~ . ; .... ,J cap:wil':llItt; , ,,110.," f.'ng .... 
.j,.,! h<.: ,·I,.III a:cll l' u ~il~-. Iholl;;:" 001 in-
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511l1l1:1I1e< l u " lr. UI·id;;e;;. (ur Ihe iudi­

\idlla J cS I~rilllt'lll er who i" "illlll;; 
10 foregn the ('01)\'1: 11;0;1\(:;; of "llIltiJ,lc 
",\, il c\liu;; Iw,1 to m;lIlunll," in lt' rt'on­
n e (: 1 Illc'lI rivli lSA r lll!> of tllc hrid;.:e (ur 
II .. : su l.c of a cOllsiJn~I, 1e reJ llt'l ioll in 
price. 

IJri(i ;.:e..; (or ;;c hool.-s and l't\lIc~t.'" \, ill. 
\,hico Ihe fl lllllenl lII a ~' III tlL. e "l' the 
\ lI r;uUi; Lrid ;;e I·;r('uil ". 

Thc ,[" r l': 6:1j ·.-\ Bridge iii cudllcutly 
ada pt en to Ihi~ I .~ ' pe o( lU ea"urclIlelll. 
" con l' i ~ l :i of /I skd c hm britl J;c l· in' lIit. 
ill wh id l Olle s r lll ('Olli ai li s II dirCt.: t­
n :lIdill g: logll rilillu k r ll ('oiHII I a nd Ihe 
olher l ll feC a rms arc bro" gh l 01 11 I .. 
pairs o f Ic rmimd;;. . \ I -ke IIIk ro /,holle 
hUltlmer, I Jn ttc ri~, ant] II ... i" 11._;:0 _ 
c ial ell 51' itdu~ arc ol /><) COflllcc tCJ ill 
(·in;ui!. T n t; 500 Hes i,; lofS llIay be 
lI~d AS ro lio unliS. Tn't; ,')O,j COil ' 

d t' lI :;ec", I\S read:1I1I'c !O IHndal',h" Illid 
Tyl' ''; 526 nbco~ l lti S a~ a ddc,! rc_ i~ t un; 

10 imliell1 c cucrg.'· (nclor Q and ,'i~i"a­

t;Qu (lu:l..,r D. Tllt' lie resis t..,,.,; Il11d COli· 
J enscrs a re phl gged tlirtt tl," iulO the 
bri41 gc ICrnlilllll s. Til e r11CO$ I1\ 18 (,lUI he 

l'Ollllo;t.: tCt! Ihrough T n'l;; :1 74 !,Iugs a n,1 
ca bles. 

The panel ' Irnll\ge IlU:n1 is s llo\\ 11 ill 
F ig ure L Tile I, iring diagra lll L ell­

graved jtl the lower lefl corner, The 

,; Ij,]c 011 "lli, '1! Ille "Il il) a rmS lIn.] 

li ts.ndard " 1Ilily IJI~ Slore,1 I,. opt-lied for 
inspc{"tion. Apprupriltlc l"a llle'; o f th .. ~ 

llui lS tire 1O.000f!. 1000 P.. 100 n. I il L 

Dud 0.01 .. (, With th.c~ lIuih.' rC;1i"llu1I'e 

mar he Jrl clI Sllred ovcr G QCI:;"{CS (r"ll! 

1 n to 1 i\JP.. ill(luc l .t(1('e Ol'er 6 dc.·­

ade" (rom 100 /-t h to 100 Ii. cill'ild­
t:lllce ow:r (i decades from 100 ",,,, f tf) 

100 ",r, U~· the adrlition of II (c" o lher 
units dJl..'je r:m gcli JUnr be cs leno.leU 

to Ihe ia rne ~-allle8 liS arc ('Ol'cred 

I,~- Ille T\'I'~; 1i30- \ !lIIl lCoIarlct" Uridgc, 
(~c 1>Hg.e3, ) 

Ta ble I d lOI' 6 the l'rol'f'r {"Clml,illa­
liul~ of Ihe..c 1']1t~ -ili II nilS (or the \:: 1\­

lin~ ra nge of " nllle:! IlIcn.io lted. T his 
tllLle j ", {or:t ll ~clt iog..-n f Ihe ''''gn ri lh lllie 
r l1 00s lll l l"'I\\ cctl 10 !:! a nn 10.000 f!. 

\noIlJl'r talolc gi\,jl\g Ille \II II1C5 o f 

the at/J ed rc:- i" tIl W"(' to be (,III ;li l\" tl 
(rO tH 111C '1\ I'E .):16 HII "I)" I!lt ~, f" r 
\',dlle" uf .liSl; ipa tiou flwl or n "I' tv I 

~:~~:rK j~I~~':,~~~~~~~.'7~e ~::: f;..:t!~b~,~~ 
i,~ 8' .. ",t .... d ~OIi ' lorj Ind ooudeo.-..:r .. " heu 

n OI iu uK 

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



THE GENERAL RADIO EXPERIMENTER 

1111111-(.1" .. .. (I f ';I';-TI,!." (a d"r Q "I' [0 

10(10. i." ~ho"o in Ih .· ;.,s' rU("lio" j,f)ok 
[" ·'"( II I1 j)lI ll .' i l1 ~ ,h,.. I,rid;". 

Tlw " ir ing dill en,,,,,. "r ti,,, 11Iri"",, 

IJ ri. l se~ ... bidl ,holllJ u..,u "c(! Bre .. I""'1I 
il\ Figure 3. C a. p'lri1.3Ilre i-;; H' CQ~lIre(1 
on 11 sil"pl~ l,ri.lge 1.,11' ;11:; '''-0 rc~ i S I-

1111,'0: ~rllI B {l I,n '''' 0 (,lI p lI{' il ance ['rl ll ~. 

I nd1l<' I:m cc it'. Inca~ lIrc, 1 i ll term,; of (I 

~ t"l1dMJ ,;t)IUJ el1~r . Ti,e rc~ i S I <) r ".I.k.' 
(or n",l..i n~ tllr r(' 8 i~ 1I11 ,.:e IH,IIII1('C i ~ 

I'l lh"C. 1 c itl,c r ill par;t llel or in ~riu 

.. j[h the ~U"I(l ll nl "O(1,il-n!<Cr. Til ", 
I'Jlrl d lf'i" 'IIU IL"e tj"lI is \1,a,q'II"& I,rid ge 
;.Il1d 111 11 .' h(" II~J (nr 1111 \' .. ,]1«: ,. "f ctlcr~ .\ 

fll (' IOf' 0, c.\('('p ' t ha t for Ll rge \" !l IIJ" ~ 

Ihe.- 1I.ldt'J n::~ i ~ IIII1 Co: j . 100 1;ITgo: ." he 
(l lot ninn b1e on a \" Il r ill blc rc~ i';: lor. The 

"cri l'.~ " OI1l ICCI;O Il i ~ II rtr ' ~ hrid;;e ,'l lul 

"hil.:: i ( n18)' :ll ~o I.e u><eJ for 11 11 \· ~. hH'" 

... f ellng ~' f :u: l .... r Q, die co"'plic:)t e'] 
('orrl;{"\ion tt'"rnl "l>lIl rt inin;; (r ... t1"t'" I1 I'.' · 

L...-..:omcJ lI<:); li ;; iLlc onl~' ,,11t'1i () i ~ 
~"rr ,lIcr tll:1II 10. - - Hnlll':RT F. I;'LI_I) 

\ ~I """,, u ( C. Ii. ~ I"t I. l h ~ , "'~ n Ix- m ..... . ''',O "'il h ,,·, ..... """r"t/o' &1~O,J '''.t. l "Ln.,,",,, 
't" '"'' i ,i .... ill I"·,~ t (~ tc '~I'<:. 
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APRll·MAY, 1933-VOL VII-No,. 11 4nd 12 

SPfctflCA liONS 

Accuracy: T he 1>("111 .. .. { Ih" ~.rirl" ,, " 

rh .~' ~ ' i~ rorr..-c t tn • « . Th" rn:q"en ,,~· n( 
t. , .. i" lt",.nu. ",k .. "!,!!",,,' ... """'er ;. HltlO 
"'·d ..... ' " ... il •• in S' ( . 

' l'o "I' r Sum .. l)": P""" "r f. ,.. dri ,;,,;; ,It .. 
h "",,"~ r :on.1 f . .... .-I .• ' m .. It~"N:n".n'" i. ,lr ri, ,..1 
{r' " '' h ..,. 1.5., 011 I" .t 1(''';'''' (R uq: t""<> ;:\v. 2:\70 
",. E ,· ,·N: ..... · 7',.'" . Ti l ). 
A Ct:l'lISo~les: Ib l lln( .. · .t.-l re' ...... ~ ,, ;;;ro' ~I: 

1, .-.. <1 ,(" I ..... "", .... (Qt' ~ ." " , .. " · ,, ... ·""· ,II~ ; ., ........ 
" .. ", .. ,.. 200.,. .. {"II "';.lo- .;"I> :.n"" ... ·' .... {or ,I,e 

S r a n,J~ r ,J. : '1'1 .... ( ... 11" "';"1: ""il ~ 
",.,1. ... ",18 1,1 ,. ~ t ~",l a r<h . " ,1 rl l"~ ,'M Il, f" .. 

.. "n "' '' ;c,, ~..,. I ... { .... ,l ~r ... l ,, ' Ih" .... ,",. ,i",," .~ 
'1 ... l>ridj; .. i(,J,· .i r .. ,j . 

.'>00,,\1-' 
5(4)·UI' 
;>0(1.1))' 

500· 111' 
:.oo.JJ' 

Tn'O: 500 Ih:~ ,,"T<)K ~ 

(S""f"' !;" ) ~. (:aurin;; 1.;) 
I II 

[(I ~! 

100 II 
1000 !I 

10.000 !"! 

(S.-.: J "'"I" r~" 193.1. J;;.'f!J#"ri",."fJl.· .. ) 

.5.2.00 
1.00 
2.00 
2.00 

;.0.;. 1""1-' tU H.lI p f $ .1. 5<1 
505· I.P U.u l pC ~.OO 

505·1,.11' 0.0':; "' ( 4.50 ."~·I \\'d J:ht: '.11 "-' '''' '1.· . 1I.'I , .. ri.- . :! I ~m" " ~ 
... ... ili,.""I. 

\ I. ,, { ", .". I"n~,. i" III,...., ",·"iI3M,·: '1'\"1 ' 0: Cod e \"'ort.!: IIo,: , n •. 

1)25·1' 1. c ...... · \\ ,."..~I II \l 7. ... I'ric,' S2.QfI. Price: SOS.OO "il hQll t I"' " t',.; .... " r l ilt' 

Dlnll'!Ull olI$: 1'." .. 1. ( ... ;,.,11) ",. (.I"I"h ) I~ ol,,,,, lftnl. ~ ,,;;:<; , ... ,~,j ;11 110" .·I~",,,'i(", I'ar., . 
iud, .... ( ;~ L, i , ,.. I . (l ... i;; !llj: jUi · .. ..... " " '1'.,,11. j:n'ph ~I JQ "'·' 

MOUNTED RHEOSTAT-POTENTIOMETERS 

T~;~~ :1 ~ ;I~b II,l~h'·:,~: :;,~~; ; ~ ' i :: () '('I';l: :r,~ 
';: h:d 1.:Il~e. 1I 'I! ,.,a m e ,. i;o:e .'lS u,,(',1 (or IiiI' 
'1'\1',,; 2 17·( ; \ ' ur ia IJl(' . .\i r Con.lt>nse-r . 
. ~~~\'j'i ,l jl~\:)f:I~~ ~;~~(·:JtI :~i~lr~:i~~I~ :~~: l lh~~ 
III..'CII adj u :Sh:d 10 "i lllill 2 1:/;: o f II,~ 
ra ll ... 1 \ filIII'. 

~I 
;~:~~ 1 
'26- 8 
.526-C 

U""i.",,,,,,, 

(l.IOO !! 

0- 1000 !! 
1) · /fl.OOO I! 
1) ·1011 .(100 \l 

/t"'IT ..... , ... 
(;;.so 
IUO 
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THE GENERAL RADIO EXPERIMENTER 

PITCH AND INTENSITY MEASUREMENTS WITH A 
VACUUM·TUBE OSCILLATOR 

TJ:~'I ~;,;~ :~~~~ ~~~ i:~1 n~~l~~ I'~,~~:~~ji'~:~ 
illdll,liug Bro",] , Oreg ... " , ] 'ri lll ·c.ou, 
II wl Yale. arc )lInking u...c 'If l)J()(!ern 
cleo.; lri('H I vlWV UrlI-11l11t'; Qsc ill l1 10 ra nwl 
,,~illl<:',1 IlIc fl~uri l1 t: l"llli prncni Iv ill' 
C l"('fj~C .111' f'llCeJ n",1 prc(" i:, ion of 1l11dio­
~1I1~<1 ,1 l' l1\un ;; l r:lliOIl ~ an. 1 r,--.cnrchd. 

Dr. Boll\'r l U. SCfl~ ll nre of III" L "i· 
I t'r .. i! ., () { Oregoll , ,,110 h:lt! lJ S~.' J rhi ;; 
o:<J UiJ.-'lllcn l (r,r l'OlIle lilll(', " r il e.,; . "\\~c 

liud fhe o)«"illator ll!o,,1 woeful for a 
lIlIlIll.cr of ol .. mon .. t rsn io/l.S I1 llil c"I >I!r i. 

JlH:nl l' i ll ti ll" YI-~' ("uoJoei"III 11 1ll1 IIIIU" i ( .11 

\''' 'I ~", It lld $lJ'CCinl rt'SO!an;h pmjn"I! . 
So (ar. " C I,w\"(: 11 ;;(:,1 il II" (ol1, ,,. ~ : 

" (0 To dCJlloll " lra h~ Ill>' rllJ1 ~'U of 
.be 111 0>- ' ,,~{ul " orlioll of Ihr II l1dil>lo:: 
~"II'1f1 ~ rill1111i 

" (2) T o ~ lIoh tl te irl.I '-' jIC ud cI11 \ arill' 

Ito ll o f i UI O::II~.il r lit 1111.'- pitrll 

" (3) To ~ho'" rite lo"t' ~ t ,'1I 1.lil ,lt, 
lunc !'. ( ill 11 "'kphl)lI t1 tcte·in' r ) 

"(-') T o .1,·rn"lI1> rr.lle U~ : II "- .JII .-i ,Ii f. 
ferCIH"(; 10 lles ,,11;' 11 ;'(>IIIj,I,'u "itll I, 

IIlIli ng for\... or ulher ill"I(lI111 " 1I1 

" (':; ) T o J~'lILOII.' 1r ;l I C the 1'1Iw il \ uri· 
iillioll'; ill pj!(·IJ "I,i.-l, lend 10 -'-: 01150· 

n81ll' or 'd i~II :II1I ' !'o uud ,""mU illn · 
lion.!' ("illl 11 IUlltllg (',rl..) 

" (6) Tl,e "" )51 iml..--.rlll II 1 flllH: tio ll 
fl'J r nur pu r l'Oll<..'l!, to bo.: ."l.ule 10 mcaliurc I,ild, . Ii"o: ri lilillalioll II~ rite IIIc ll,OI.I of 
l'ai r ... J f'OUl pnrjl;OUIl :11 an)" pkH't in the 
IIl1 t .. icni l!lCa lc: · 

'r!H' /'Cllt r:,l jll~tr l' lII c nr {"r luis. ,.ork. 
i", (. ,-ac llIllll· lU l.c ol>(: illalor "I,id" 

;: '~:::e ':~~~i \"~:S. O:~~:~HOI::~~:I:-a~:~: 
produces $<l llnd \ ilor:u iulIS or' d ie so rt 
ohl :. iuc.-i fro lll 1'"lillg fork.$ II IHI vil.)c r 
n.wellludclIl dbrll l0rt-, T he electrica l os· 
ci lla tor 11 :1<1 Il l(: gWll l O<:h',1o lagc o"cr 
" lwh 1Ilc<:lta lli("n l O$Cill lttoni IIml II ... 
.. ilJra fiou f rcqllc rI(·.\' ca n he ndjll ~ lell 

npidl.' Itt llJ :If:cu r1ltd," (}\ ~r It, "idc 
rntt gc 1I 1I<J lital lite ::amplitude ~'n ' l he 

,\ n.y I ,i~ o--h be'w~o') ~n,1 ]0.000 ,·jbr" tiQI.I> 1" " ~nd i~ Qbl. i"aW" from Ibe '1',.,.>( (0 [.1. 0 Il"a t· 
rr"'l It~tI")' O..,ilI ......... I ner" fII ~fl Htl "~";~ I ioo~ un ('i ll,,:,r ... de .,f a ~ ;" ~n fI'elT"enc.,' ~r" uhla j""J 

"r 'U<:IIt'" uf Ih~ rond"n~ ;,1 the Id. 
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APRIL.MAY, 1913 - VOL. Vil - Nol. 11 .nd 12 

adjuslcll frO Ill 'lrr(.l to ntllxilnurn J.,~. onc 
turrr of a 6hit,·11. 

I\n~' lone in Ihc r/l oge (ron) .) 10 
J.O,OOO e~ d es per S('(;ond 0'1111 I.e >'Clcd .:d 
in"l~n,r.\· b.\" 8Clling III~ Llr:;!! ~'C ill rar 
(Ii"l 0 11 " 'llidl lire fn;querr cy i ~ c n· 
g r 'I\' ell. TIle (HerIOt I>;: or Ila rlllfmi,' ,',,11_ 
1" 111 vf tl IC~ \, clt.dc"igrrc,1 d" (;Il"i"ul u,..­
"illlll"~ is IIcgligilolc. 
L~ pcrill1rnl ers IIitH! round 111M il is 

de"ir:l!;lc 10 I.e a Llc 10 \· ar~' Ihe. pil ..,h 
<)\'T:' ~m:llI r:ln:;" {r'Jln "" "'I" bihf" {rr-
411"1I (' ~- For Ihi~ ,Ill: T'I'L j :YJ ·p JII' 
<'Te mt. lllal-Pih· h Conriru';;N i ... pro,' iucri. 
It is a JirccI .rctrJitig \'crllier 1I,ljll~l. 

Illent f') r dlc c]cclric:IJ oscilJ:I 'lOr foc 
... Iian;!ill;! il s pil ch r, ~· iI lOl al of 100 \·i· 
],r ; lli,;rI~ )'c r 6oe1;ond {or a rOlilliOlI of n 
full ualf Iqru o r n Jar,!!",' Jial. Tlli ,;: dial ;>5 
'·alibrat .. d (,)r 100 .li\i ~ iIHl~ . .. ad. one 
,-rr"nill; fl "II:lng" in pildl o( r,TI1"'{YO{IC 

\ihr;lIio ll pcr c'·';<>lId. 

Till': Ir aw (requency of Ihe ol$Cilllllor 
C:lll be IUI.\ Ihing {riJ I~1 1.00 c.ycles per 
secQnd (il l'Qllt IHI OC (;I\'C J.u:klw mid,.!lc 
C) 10 10.000 cycles (on'r fi~'c OClfl~' rt~ 
"I.o,'c). Tile i"o;r c Uletilal Vilch I.·ill r ead 

correclly {or IUI,- 8Clling in (hi e. range. 

Sulli cieut pow er ou tput (aholll 10 milli· 
Willi .. ) i ~ II"aiJuhlc 10 cause II s tron g 

10lle in hCII\1 Idcphoru:i'. For daS$roolti 

rI,·m<"l. I .... t r:I'ion ~ lui ~ "Oulld \"ul')l)lt <',1n 
he '·lI"nllUII .~l., j 'l crea~,1 11.1 Ille u.·e of a 
"WUUIlI ·llrI, (· <iiIIJtli frcr. 

.\ Illi!·.1 Jjl{h ( 1I~{u l a IJXilj;.r~ lIl1 i l i:oo iI 

":rl ihru le,1 ('0111 .... ] o{ lilt: \ Ol l11l1i' of 
~ rtluld. The T\l't: .i2(j·J3 \1I (" 11IIf(liol1 

13",.; ill ctr liGra lc'] Irr " l"p~ vI 2 d'·e ihel .;. , 
I],e ~ tlH1d ard twil ofn·la';,·e ,ouod \ 01 . 
1111,.' ,10 co ,'cr:1 range ( ..... 1I1 () 10 (:of) dec;· 
I ... ,,," . TII; ~ rC l'r" i'(! I1I~ :I II .1ltcnU:ll iOll 
eOlnT'!1 rall;'- (rul)( 0 to 1,000,000 in 

\1) ilHcre81illg ('I n $$ d CIlIOtI._ITUlioll i~ 

cOlldll<!h...J by Dr. Hll rll ld S,'hl(,>; b .. r~ nf 
BrOI'I.1 L lli\'cr::: i1r 10 Ilelcrnline. \I ~ iJl g 

fhe " 'ho u: cla .,.s li nd \' <>. ill O:; I,y (' .Ii ' play 
O( hands. Ihe jU ~ 1 rr()llt"CHLk difTc.:re ll("(· 
of )!it ch III ge "eral frt"qlll-"Iwi.· •. TIIt'Ii. 
,,·i,l. jll(li~' iJIIHJ!I; ISCICd cd {rOil I 'he 
1'1,1 "';:. u ~ irr g :l IU':lld plrollc, tlw 1oI"I'r 
Ihre;;hold of he;lrin g ;,l " flr i"u ~ (r,· · 

qucuclc" is del ermined. 
- . \WI"U!"i1 L TJt Il~ "I;X 

PRICES 
'T\I '\: 1>13 ·U U"h l.Fr'·'t" '·"' ·Y o~· 

ciUa">r... . . . .. . . . 5-210.00 
T n 'l<! 53<) ·1' Jncremc"lll l"';lrh Co,,· 

,I" ,u, .. r .. . . .'i0.00 
1'n 'Y, 5Z')· 1j AH e",, ~ liQ" H ,, ~ .H.OI.I 

'Thla ;n.' ..... -.o' .. ",' ~ .. ",11(",1 .I •• h,l ... , . b~, ..... 
1 ........ _.'~I .p.'h ....... k" ... , ... n J...o-.l .. "h;., -n..,~,,,~ 
do"", fa< 01, .. "<JO~ u~ (. '" , I", "';,,~k>1 , . .,." .... ,.,.. .. ;". 
,1 ...... I, .. ' '''''''~ '''II .. ....... okn ... '. 

5 !<"Jid i«"uh' i«:; in'en~i .y eu:",;:;« II", .. ·tll .., pil ch cha"~et elln be ,,~ .de by .Jdin~ 10 ".Iiltr:,,"" 
II I1 ..,u " .:r lur 10 Ih~ :;r [>p .... I .. ~ "hu .... , ()U l ue "VIIOO-II" I' a ~e 
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10 THE GENERAL RADIO EXPERIMENTER 

LARGE SIZE PLUGS AND JACKS 

DIA L PLATES 

l)i,,1 [lI ll ie ,; 111 :1 .1 0: o f c t" hed I1k"d ~ ih"r a re 11 0 " ;J' aitablt; fur 115(: " jlh C"I1(~TlII 
Hlldil, rht· IJ!' t ill ' P'..Ih: lll i()l lIel Cn: . '1\ " 1:; .')2:1 ·\ i", fo r TV I' E~ :ti l. :i LI. :lIlJ 47 1: 

"1'\ 1' 1;: :11 8· \ i" f.-.r ' ,", lie ::! I·I : <ln d Tn')'; ,;22· \ i ~ fo r Tn' !; :m l. 
Prin:: SO.:\.1 , "" .-I , 

A TWO - SECTION BAND. 
SPREAD CONDENSER 

'1'11(: ne ... Tn' F. 1.16 - \ C"J1de l l ~," r 
~ IH'" nat rl lf' left i ~ <I,III ]-, [e.1 for 1.!Oe i ll 

C .... ll'i tt ~ o !K'jll ll l Qr;ll i n [ra ll~ lI1ill cr~ ;1il, 1 
(rcqll (' tl j ' ~ 1I '..cH'r1< /t lld ill Tlllllt i'(, in" lIir 
n -I",j , en: . 'rite 1I1 )1\j ' OIl III 1'ltpat ilill ""C 

is :12S .. J.tf aut l till: illiJl illll ll 1l i", ad . 
j ,lI" ralolc 1",,1" ('(' 11 lOOp", r fwd 180 PIl f. 
I' ri .- (, $6.00. 
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APRIL-MAY, 19l1 - VOL. VII-Nos. n "d 12 11 

AN A-C POWER SUPPLY FOR BROADCAST FREQUENCY 
MONITORS 

T':':~ II\\~:~I:;;~ :~~(~~~ ~:~~ '~~~'~I~~ b;:~ 1 ~C.~ 
"owf"r Suppl) (.n llSC wilh the T Yf' t·; 
.'7.' -1J [>i..::(o-l<lr·,'o·il" 0 8.(: ill;nor. 11.\' 
mC;tll'" or Ihi~ V"" 1'" pa ck, Il ~c r.~ o r 
Ce m' ral It il rli" Fr('qu cllf'.\· \lon;'or8 
(';IIJ "i ~ IW I1-..c "j,ll h:HI''ric,:: Itllel npcrate 

rbe cr.n.,tal o;:.,-·illlllo(' (rorn Ihe alter ­
lI :tti ' \ g '( 'Urrc llt line. 

The T YI'E .').11· ,\ Pnwer Supplr ill­
duties Iwo rccli fin ,. \.;11, tbeir Il~ ' 

ci ll t<..',J filli'r" . A ropl'f·r·v.-: i..t e r" o.: l il1. 'r 
j,;; used ill th e 6-\'olr rin'ui! \, hi ch ~up· 
pli,'~ curn'llt rnr Ih<' "II,.. fihi HU'n l ;1111) 

the t(1)l]wratLlrf'-rontrol H."b y. The 

plal e .511l'pl ~· rf'T l ifier i!l a n 83 t.nUl'ury-

1'3 1'nr lui"" Hf.r!! circu it s ilrc ade­
'lw)lcly fJil clwL and \'oltu ,!!"c adjus t -
111 <: 111 1' a rc 1'1'0\ id e.! wh ere\'t~ r nC (,CWl r~' , 

Sa l i~ f;H' lor ~' Olwrillio ll CIl II lu:: ,)b ­
lair .... ,r fin linf'. \'()llage~ het'H'o;ll 105 
;11111 120 \ 01 11 >'1 . 60 O: "o;IC8 , 

The " 111) le Il lI.\'c mbl ," ;;;. 111 0 11111<:..! Oil <.I 

1:III.b rol 19-; I1, 'h r('lo ,' -ral'k I"trw!. 7 
ilJdw~ Iligh, The pand i!< liJli,.ht~d ill 

blRck l:faeklc IIIcq1l{'f 1£) mUlch 111<) n~, 
,-ill;,lol" ],;1110":1. 

The price (If IIt(, TYI'~: $11- ·\ POI, er 
~ 1I1']'I,,' i$ $ 100.00 ..... :dlJ~i,'r; or til(: ret:­
lill, ... I l II,e, 

VOLTAGE REGULA TOR TRANSFORMER 

TI, l;; T\l' t.: rIO- It Tran"rvrmcr i s R ,olla;.:c -reg ulo lillg (!c, lee l'avav!t: or h(lu dlille 
a 1",,,1 fl f IIIU \' "I1-"IlII)en~s_ II . "III I 'lIt H,I I Rgc rClIlaiU$ (" VII& t:1II1 il l II \'ol lll l!e 
r.,0.: 11' ('(" 1I 11 2 ;Hld 11 5 \'olt s fijI' input volt age 13rial iOIl "; 1'101" .... 11 9:) an d L ~W \ol(,~. 

60 l'.\"l' ll'~' 11 110.:1"11 0 1 ill ;; '·UIT nH. II." p rice i" 10.0 0 o.:.) tUl'l l'l c " i th ronI 
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12 THE GENERAL RADIO EXPERIMENTER 

PRECISION RESISTORS WITH A HIGH POWER RATING 

T J: ~~.~ ~r~~:~ln ,: ::~~ '~::~l~::: ~ l',:',~:; ~~I;:: 
Ill llk;: II. dlOicc ix l" C~' n the ri ~" .., f}m rll. 
ing on l II pN:(·i.,iofl n ,,, j,,, ' nr <\II<I" ,.i llg a 
te ~·Jtccurulc glflmlar..l . In(' \' il(lbl ,. in 

('. \I *=r iUl f:Ol al work, l ite n:qlLirI: IU~UH of 

"H11I~ prollk llls lic jlJl!1 bcroll,ilile " ,fe 
lilllil il or precisiun uni ts. 

T he (; ellcra l H(lolio (:nUlp,on y hils 
rece llt] ," t l l' ~ i:; lled u 1Jr<·c i~ol1-I.']'Ie re­
s is tor ,-ulwblc of . Iissil'ating Infg;: 
IUJ,ounl ii nf I")" cr. TI,i .~ rc::i", '<>f. ",ho,q\ 
in Figure I , e()lI ~i ~u of a Il)ic ,~ (:~ rol 

" 'OlllJd "illl re ~ i " l n l l{"o win.'. cI"lll/.>el] 
l,e\" I"(' 11 ' 1;0 11 111111;1 111111 c a s liJlgii ami 

i"" ulut cd from 111itlll b.," '''0 ,I,ill ~ 1,eeU 
of mic.1. lhc II hoi.' Ilnil being suppor le,] 

o n pOfl.:eilli n ill ~ lIll1h>N. Til l': ahll llilllllO 

clIs l iu l)l' lin: IH'-lI \iI~' rib ll(:<l 10 oi,'': :J 

1.1rgc he'II'fltt1ia. lin; 5urfaf"c. 
The T nI': ';25 R es.haor i" ("Ollscn · (j · 

r;,-el.\· f .. le .. l al 50 '''I II ~ di~i l-'.1Ii o l1 , nl· 
though ("olls ii lcrl'l hly nlOrc power r n n 
Le , Ii~ipat~[ for long pcri<:KI il \.illio ul 

"'0." tl anllll;,l: II) Ilu: re~Elur. lS inu: il is 
hu ilt 10 "ill ll~ l a n d high Icm pcr!llurcs. 

-\ plol of ll' l1lpo.' ra lurl! riM: 'cn~ ll " po\\'t:'r 

, 
rH-+-H-++--+-+-H 
~-~~-+-+~~~~~ 
i 
!-rT~T-rT~+-~~ 
i 

°0 
• ~~o:...=T1OIo""",-:TT:-"'" 

F,Clltl\:t 2. T CulP'C ..... l urc ri,.., in ~ Tnt: $23 

~lr;r:f r.: :':Il:i~'ir.~io~.;( ~::'\:i;.t:~:.: 

di~il-' n lio ll i ~ ~ l lown i., Fi gure ~ . TI,cse 
da lB .. "re l ilkc li ill ~ lill ilir. :111'.1 if u fa n 

i" ll -':Cd 10 keep tl iO <lir ill UIOlioli. Ihe 
lem]lCr li1l1rc ri~ i~ nHlrl. "mallcr. The 
ill ('rea~ in re~ i ~ t:llwl! .. ·illl tc m pera· 

lure is s.rwl'. sill"" tl", I cllll lt:'.r.a 1 li re roo 
.. nicir nl i$ olll~' 0.0021(. per ,'cgn:c :11 
Icmpcrll lureS !,dow 100" CCllligr:,.lc. 

HCII" y-d llly ri':EisIOr~ :lre c .~ leu"i ... dy 
II .~I I in Ihl: .. IClcrruilllllion of the I"","' <: r 
OUlput of (: .. Iio Irlmsmillcrs . . ·\11 "",,dl 
n..'8iS lonJ. h :I\'~ apprccill),lc l!eric& ill' 

, IUc l:JIICe Il IlJ Fltuul capaci"",,:c. ;J"d 
Il u~ rerl i!olrl occ u;;: ually tCljJ,. 1.0 ri ,;c wilh 

frC<l ,u'-llC.\· 1\>1. ~ lllllll rc~>tI:lllt"t:\ i.;; ap· 

, - f--+-++++H-H---I-f-+j 

~:f--+-++++H-H---I-HI1 
I-f--t-+++ttltt--t---H-l 
j-t-+++++ttft--l---b'H 
S"f--+-f-+j-tffl+--hHA1 
! -f--+-f-++++Ill-+I'+4-I 

-.. r ....... lI'lJ<c~ ... "" ...... ¥CU.. 
F J\;l;IIII: 3, !-'rNI" Cl IC,' N,:r racl .. riol H:. ,,( 10. 
o>I:rru (.,f ~"J 8 ) ~ o·1 of <l1).oI"u (C .,.d D) 
Tl"I'~ 52.5 It,,,l&l<ln. [)" I~ f { >f" A . ".j {: .. 'c~~ 
l~h~h;'~::c: ~; ~':::~~I~~~':!';c ~~~ :::!,,~ .. ith 
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pro:lchl'rl. SlIperirnp<)8Cd 011 this f:ffcc t 

i1; rhe i"crcase ill re!' i ;; I~"ec due to s~ i" 

dT':d iu I he resistance " iI'" it self. 
Thai ),orliol) of th e res is lA II C(: 1,'hir!J 

iR dll" In reac tance llcpe lliis upon Ille 
l'~lui'illcOI imhu:I;II.lCe l - /.. - R2C.* 
F .:or po;;ili,'c \' ;lluci of L Ih e resis ta nce 
(disrcgfl rJiJJg ~kill effecl) hlt'rca~s wjlh 

(r"qucue)'1 ami for 1I('010il'C I'lduc~ of 
t II decrca~~. 

The Tn'E 52:; Hc~i.~ r"r ~11U1. ~ ex­
trl: l.ild~- g.'XtJ '·;Hli (> .frl'C]lIel1(,Y dwrllc-

reri"Ii<.:s. partll'lIlarly in Ille sma ller 
s izes. f igure 3 sho\\' ~ the nna liou of 
resist !!n, ·,· with frc'111cuc), for Iwo of 
Ih e"e IIni[ ~. 

Cun'ca A :10,1 n are {or the 10-011111 
reSi6. lor a nJ cur\'CS C !Iud 0 for Ihe ·10-
ohlll s i1.C. A ;nul c reprel"o€1I 1 [h,: r~ i~f­

anec wilb Ibe alUJllinlllT1 sh ielJ I1Qalillt; 
a lld Clln'~ nand /} "jib the 6l1 io.: l<1 cou· 
ucc.tca to Olle (wUli''''M Oil pqg " H) 

· ·· ~·'<<f1OCl>tr Cl ... ~~ , «;.,;c.,. ·· R"boon F. n .. I~. G.n".1 
}I •• I "'~'f>#'I ... ~"..t·<IH""CJ·.19:l2 . 

SALE OF DISCONTINUED RESISTANCE DEVICES 

w ~r " ~:I~I"':I:t:~;'I(:~~II~r:;t~~~:JI'~ ~1:ll~: ing la l.I;: :trc aVililablc <It i'o llh ~ llIlIlial 

rcu lIel i{)11 ~ in price ;\0 I<H I{;: as I '-It· ~ 1Ii'f'I,. 
I;l"~. ;\dllil;oolll spcI'ifj":uillr", "ill he 
fQUllil in Ca lalog F. 

(IroplW.d ill {,I \"tW o{ 1.IHlrC 111'-10-01111 0: 

Jesigns. II is scl.hull po$sih lc to a,'oil] 
h;"' ill;; ;;. rllall !!-Iocks of Ihe tliM:fl ntitlllt·,1 
ileOl;;' I,'hell Ih is dJltug<: is flilldc. ,1I~d 1.1 
1I111111" :r ",f ;tl1d l ill~lnlll1,·tll~ fJro: nuw 
a'· i1ililbl .. ~. At lei!..H olle of C>1rh of Ihe 
re,.i" rancc J CI- i o.:\· ~ li ~ l r.d iu Ihe. fo lk)\\'-

E""ry il c tH j& (lClo- :111,1 ca r rico ,,·jlll 
it dlt': same prol}li~ o( satis(uclOry 
')i'.:r ,l l ioll ;I~ Tholl~h Ihe .-.:gulnr price 
were Jluid. 

OE<"OE-REStSTANCE BOXES r""m"r ..... ArE 
T,'pf: " ,il"(' I'IUU~ 

IOl-J I 1 t.1JOobltl';in "V:I''''(,f l o",,,- ' ./ial..: .. .. ...... . t 350.00 I $30.(10 

"rrENUAnON BOXES I-'o.r",<,,. "";' .·'U: 
-.2~IH' I~ricc I'R/ CI': 

:JlIJ-1I 55 ,\I, ill . Itl'~ ",f 0 .. ; «L - II - 600 01>"'$ .. SI·W. OO $ 5{I .O(l 

Jl?-K :;S ,Ih in 8 1t~ of 0.5 d.h- Il- 0000 01 ,,,,· 185.00 50 .00 
.!l'l- L 5S ,II. in ;;'I"t", 01 0.5 .1[,- lht"" c:,..,j - II ---6OO() ,)11"" .. 190.00 50.00 
n'J-1' 22 oJl. '" ~("I'" of 0.2 db - 1l 31,,0.· ..... I- U-ttOOO 0[,0". 200.00 ,. ... 
419-K 55 .It, '" , 1"1'" of 0.5 JI,- T - (oQ()O ol""~ .. l iS .OO 'so.GO 
419-1{ :!2 ,\I. tlJ ~ I'T'~ o( 0.2 d"- 'I'- 6000 oh",,, . 200.00 50.00 

VOLUME CONTROLS 
(C~" 0 ;' 1J ... ·" h ,\tl ~, ... ,a li,)t , Uo.~<:-<) ';orm", .... A I.' ·; 

1\ - p,.;,-" l'IIfC/~ 

551- L ,\ 30 ,11, ill ' I tp~ ... ( 1.5 <11. - 1.- 50 oI"n~ .... 

I 
$::!n.OO $ 15.00 

55l- LR 3() ,11, in ' ((OJ""' Qof 1.5 "l;.- L·- 200 "tunf . ... . ;~8.00 15.00 
552-LC 30 JL '0 "1"1>8 of I.:' dh- ' .- 500 oU",~ . . 2H.OO 15.00 

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



THE GENERAL RADIO EXPERIMENTER 

PRECISION RESISTORS WITH A HIGH POWER RATING 
(Condud,d) 

lerrlli rl(l l. Til the IlI lI er CIIk-. ti lt' s.l lItill 

clt l'aCillUw;: j., greater. re8.ult in;; ill n 
lo"er r~!O()f>!Hlt {rcq lleot~·. 

T he dlllrlt<: l cTi~ r i"J!\ or the ' .o!.n, lII,il 
li re siJll ilor 10 11m$(: o f dIe 10·0Iml. Till' 
1)I)()-oh.u l IIW! li n, all erTel- ti n' i{lriuc-

' ~ I1 Ct: \, I,; ... " i" il l"' 1. },. ne~" li,· " . Tlli" (:1 (;.­

' "r i ~ mlJ(;h brgl:r 11,"'1\ ,Ill' o"in d Ted. 
anJ the rc ~i"talw,' will, II " -",·(')r<:. til" 
n"c:a~ ... ·ith {re'tll'·n.",'·' 

T,"pp. 515 Ii .. ·j .. ,ors 111'"\' (Hail:.loI,· in 

li'T fillinwin; , ,, Ino": 

SPECIFICATIONS 

57~~';'C_--,--'-.c'-.,:-" ___ " ._;--"AC:-;"I ~,,,.M ___ ' ---.--=OoJ=-'-'''-'·~-=-' --,,--___ ,,=.:.c,,,--_ 
~~- I) 10 01"" ,. 0.1'(, 

1ft oh",~ 0.1' " 
100 oI,,, , ~ 0." " 

O.I <;~ 

SPECIAL PRICE ON 
CATHODE·RAY OSCILLOGRAPH TUBES 

W~2'~~ ;I('~~'I~I~\I:'~llt:; :~:~III~:;r~~; 
r ltl " '~ ; n 'HIT la t. .. r a lor\, ';'101' 10.. 111:.1 a rc 

11'1" Il ' lli lalJlc Jvr ~ .. lc 11'1.1 prj .. " " c lll ot:· 
I .. " ti l'" li" l lll"l'· .. . Th<:~ "cn' 1'11ro:l wk \J 
f ... r 11* h.' <1111" 0"'0 ~n ;; i11l"' ri n l! ~ 1 :lrr 
I ,t f, .~ ,1" ,,,,101'''11"111 ,, ~ ~ ""tIIl,le1cd ou 
II ... t;cllt r lll lh ,jill Cll lhoJc. ll a ., (j,,{· ill · 
,.;;r1l1111 11 11.1 \, r 110 " 11<1'C 11 01 1 ..... • (or l l\e'I', 

Thi~ i" an ew .... lknl ol'I .orll111il.' f"r 
i l1u: rl·,~ le.1 11100":lIori(,,,, 10 r'-'j,I,·111.1t 
their ~ Iod .... o f 11,,:,"<: lubo.·~. No. 221·11 
i~ "illllll1r II) alit! illt c r.-l l : l n gf::l"'l~ " i ll, 
No. 2.2 1 •. -1.: the f"rlllt r [akin!,! n ~m :llII; r 

fil :llllelll('llrrc llt. 

/:: .. .-1, luk i ~ i n ih or;:; ;11 11 1 "(';1 1. ,,1 
<" (HI"u. Pr; .. ':: $30.00. "at' ll . 

AN OUTPUT TRANSFORMER FOR THE NEW 2AJ TUBES 

Til t; I1C I\' 2 \ 3 1U111'1;f,er ,"I,\: ~ l l()uJ,l 

he of cxce plinllul i nlrr"~L 10 HII "'h,) 
arc in lertll eo ill hi;:II -I IU:. li l y r" l' roo iJH> 
lio ll . ~ ill "e [,,'0 "f Ilw"'C 1t1h.'~ iU II p\ I~ II' 
pu ll output lOl;1 ;!C Ili" e :1 ;:n'a h ' r l!fl,,,:r 
I Ultllllin~ 111 ,ilil .' · than rIle II~III\I f'" ",h. 

pull penh" lc o11lpnl ~ l.l O:C and rOUl I);"r 
\'er~' fa ' or:lhl~' in 111 ;; rc~pe<' [ " itll C"'~ 
tI "y.;le.n". 10 :ulrlilioll . II Cl Il."'~ .'\ out · 

put ,<t oge. " ,,;ng Ih.· .2 \ r~. "ill "en ' 
cra Ie ron.-iJerul..l., I ~ .. hurnnl1i r . Ii,, · 

Ion ion 1111111 eitlwr ,.r t lu~ I)11'l:r '"' ' 
COIUIIVJll I ~' -\l~,j 01111-'111 ~.'._t~m ,. . 

TI,,·t;l: lIc rll l Ho,lioCnIT1 J>llI1.1 loa ... ",-· 
\' el<> j.JC':d a lh~" OUlp1l1 Imll"fnrmt'r (. ,r 

11 M': " ilh 11",-,<, lui,, '" 11..:.' :' '' '''' oriu un · 
u"lIl1 l1~ Iti;.:" ,.j'i ri' ·IJI"~. 1> .. arl~ :1 11 o( rlu' 
ou tplll Jl'U"~r i. ;L"lll, dl~' J..Ji, ... ro~J III 
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I lle ~ r>ca kcr , l 'hi ~ Irol ll ,. (ortllcr. " llidl i,. 
hllO" II <I ,. Il le T~' I' ~; ,'i 11 , 0, 11<1$ a prill: , 

lin l.ll y fl u l "ha ritl: lr ri s lic fr OIll 20 10 
:l1;0<~ 10,000 l',\df: ~ I}(!r second , Ti le 
_,,:,'ollli lir y is l oll'l}(!,1 10 lIIald , i"' pe d . 

;1I 1I"C~ (r(l 111 1.5 to 12 <) 11111 ';; , T il i .. allo " " 

Ol~r"t ion into a ll ~· o f the nlO~ u~" l1 l 

I ~ 1.Ie$ of d .1 nll lHi ~· ~pul.. c ....... o r sc I'e.ra l 
"pca [. cr~ ill p.arlllk i or in scr~~ . 

The aL"('vlII l!:u ly illg diagra lll !!. ;;110"· 
,"Ill Ilr'\'pJi fif'r (II nJ 1I.",,~· i ar ~d rec t ifi er ) 

dc;;igncd [l lirti l'lIl11 rl ." (or dl~ 2.\:\ tu lM- ,. , 

The Il.-t llal qUiI lil.,· d(: li vl: rc.J hy a ll 
1II1I1' Ii fic r .,f Ih i.~ tYI>C j ~ c \" l rc llld~- good. 

The maxim um 1)Q"c r Ou ll'"1 is ;' ppro, · 
imlt ld., 10 10 12 " a ll _. "hid . "ill o, 'cr· 
" ~II(I two or t! ln 'C d ,l (1.1I:'I1i(" " jJell l..(·n< of 

ell(: lI ~"ul 1.1 pc u,,;:.1 ill recc.ivt'r ~ t ~ . 

W II(: II 0l'er:II ;;.1 at nOrtl181 room ,(>1· 
IlIllC. 1I,,:re i" II') fll Uillc~ (II '" i;; O(t >: 11 

c lU"(l ulI lCn:d in C b ",,, Il IW.lplihe l'$) lt ll<l 

I,,,'n:r I'e l'[.s 1m:: ;;; I " i l ~' t:tl.e n care o f. 
rl!;> ulti n g ill II Lrill ill ll (')" (l IH I rC:l.li" ll1 ill 

111<: n·pl"od UditJll "I, idl nrc '1'I i k 11 11111%' 
iug f(.r <111 <llIIplifier of Ihc~ projlo r . 

I !<ms. - H. II. ~";<I1T 

PRICE UST I'ri<T 
'r",,,, V,·~rif"i"" k .. rh ) 

34 1-0 · run~{' ... m rr $7,50 
5-6 1·J I·u".r ..... "' ... r 1.50 

"9 1_l'r" ,,;; Sur l.:.. , (1 ...... (.1) .J5 

'" 5· I'ron;: Soc~" l (:! ........ 1) 
( ; ,- ~'~r"n' ~ i :" ndrn. 

a('r,1 " (: I ... " l ,,,It ,.o:,· 
19W) . ..,. 

' ,\\) 1:> "1' , :UO 
' ,\I>lt T. 5. 05 
'A Ole I. . " ,55 
'AO~ O I.: 'us 

..n....,....,. ... ".1 .... -.4 I .. ,,,," I HI .. " .... 1...-, ..... , 
{"_ .... , .... I ... ~, ... ' ...... ""',..' .. ' :r ..... I " ...Iioo .. ',1w 
.... ~I.o • ..." I ........ ... .......... . . 

~
~~ ",~:~ ..... ~ 

! . ;" " . -::." ~! 
" -- -.-. ~ , . 

~:~t~ ~~~?;;i',:, ~~:; ~I:~ 
~I~"' t .. r d inpul I n .,,.· 
(, ... "' ....... ~ r .. , , ~ila hlr, r .... r 

un !>QO·vlo nl li n' ·a. r,-,r 
i" ~ l ance 

,. A:~:~~ ,,,_OJ 
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16 THE GENERAL RADIO EXPERIMENTER 

USING THE EDGERTON STROBOSCOPE IN AUTOMOTIVE 
RESEARCH 

Cllr~"kr cngil1O:er& ru~a!u re cran kshaft "l1ip a nti "iurlilioll I,irh 1110: Ed gcnull 
Slroi.QSCo[)C . For an illl eres ting descriptiun o( the lI)el"oJ, sec page 75 of 
11I.(/rlJ IJICIIIS (or 1\ l'ri ), 19:n. Hc pri ll l .l!l .;a u be IJ nd frOIll GCllcr a.i ~iI (lio C'.mI JlA n~ 

" ' illl 0UI ch arge 

THE CE,"ER .. U RADIO CO.IIPAfIo'Y mnU.t Ilia Experinllmlcr, u;ilhou' clt4rge, 
':acl. mont/. to ~lIgineer$, 8cie.n,i.t., and others ;nlef"Csl.ed in t:omnnm· 

ication·frequetlcy ml'OAU rcmenl aruJ control problem •. Ph-ole .end re'luR./Ih' 

for ,wb,wriptiOllll UTIli addrc'~-l:I!(lIlge nolicu 10 tlie 

GENERAL RADIO COMPANY 

:\0 Stil t. Sh~O;l t - Clmbridge A, Mauolc hu,.th ~.:-
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