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A N ACCURATE VOLTAGE DIVIDER FOR 
D C AND AUDIO FREQUENCIES 
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XE\\ COAXIAl. ELEm;~T~,., ... t.i 

.\11 :l/'(,U1"ate det'ade voltage divider 
j,.; olle of the basi(' tool,.; of the cleeui('nl 
laborntory, .\mollp: its many u,.;es urI' 
tht' ('alihrulioll of yoltmctcr,.;, linearity 
m('l.:mrCIllCllts on eontilluou,.;ly adjusI­
ablt, t ran;.:fol'lllt']"" nnd I'C:si,.;tOl''';, tllc 
men.~llrf'mcnl, of gain and attt'lluation, 
and 1 hI.' prcei,~c mca.~urCl11I.'JH of thc 
frl.'qucll('Y respOllSC ('hJU"al·lcri.<;ti('s of 
aUlI io-f 1'('(lliCIlC'.v llct,works. 

Th(' Cl.'llcrul Ibdio Company ha;;; 
brell munufacLuri ng 1 hi~ t ,"PI.' of wlltagc 
divider fOl' 0\'C1' 25 yeal's. The lutest 

modt'l is thc THK 1454-A DC{:ade 
Yoltagc Dividcr, which has a higher 
accuracy thaH it>; predeccssors and since 
it use>; four dC{:udes of voltage d ivision, 
mihcr Ih!~n th ree, it a Lso has a h igher 
resolution. Al dr', il.~ at'('ul'acy is ade­
quate for mall,\' measll rements fOl' \d lich 
the slide-wire potcntiotnctf'1" is COl11-
monly ui<Cd, whilc it" equnl1.y good u-c 
pcrfonnan("c exlcnd>; its field of applica­
tinn to thc euti I'e fl.lIdio-fl'cf[lICIWY range. 

Thc IlCW \ 'o]tnge lJ i\-it!cr. shown in 
Figlll'e I , h:l.~ n con,, \Rnt input l'e.~i;;tRIl('e 

of 10,000 oh m:.<. The method of vollage 
divi:-:ion. whidl is attrihutf'd to Kcl\'in 
and r~lI"ley, is shown in the "'chem3.lie 
dia)l;mm of Fiv;urc 2. ThCl'e al'c C1C\'C11 
('quul rCi'lisiors comprisinf,!; the fir.'!t 

fliJ'''. 1. Panel "rew af rh e Type 1454_'A Du .. d. VolhiJe Di .. ide •• 
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G ENER AL RA DI O E X P E RI MENTER 2 

drcadc. The next decadc has resistors 
vile-fifth the resistance of the first and 
bridges any pair of rcsist ors of Lhe nr::; t 
dN:adc. }\ero::;s the :;e,,:olld dOl'ado is 
phwcU, thcrefore , one-ten t h Llu.' poton­
rinl of Lhe input.. and thi" il)el"CmCll L may 
hc r h Osen as any OIiC of tell eQual in­
{' rt"'mcnts be t wec ll zero :~Ild f(111 volta~1' 
0 11 the first dceatl t'. 11111 :-;imilar mfUlIlt'r, 
t he third uC(":ldc h:ls units oll('-lifth the 
1'1l111(' of I he se("orld alld is bridged l\(,' ro1i-':l 
two I'csistors of t he elcven ill thc s('''{'olld 
dl '! 'nd t'. Thc f ourl II del'ado is j r UIi vell­
tion nl 1cu-s l.cp voltaj.!;c dil·icler. 

The eqll :<tlul"tion of the Tn'to: 1-1 54-:\ 
I" I'(-I"Y similar to t.bat of! he TYI'~: 1432 1 
I)N."uclc Hc" i lO t () r:> except thtu thl' swit.cli­
i ll~ operat ioll rcquin' ... 111'0 s wi teh arms 
ill liulntcd f]'om ca ('h othcl'. BOlh input 
IIn ll 1)IIIPllt t{'l"milwl :-; nre in,"lllilt(ld from 
groll ll d , nlld a l;epal"ll.tf' groull d bindillg 
r)(mt is J)!"O\'i rlcd, Tlw flil·ider rna~' t1l\1S 

h~ ' u~1I in I' ithc r a grounded 01' an 
1 111~I't"llldl'd cin:uil. wit.h I Ill' mnl al ('n,se 
U"flhll' u.s a gl"Ou1I(IcJ shield for either 
11/('IIIOd of ("OIlI ICe li (JlI, 

Acc urocy Considerotion s 

With fixed p1"~isioll r(':s i ~lurs in t,h i ~ 

vIJ!tagc-di v idl' l" ci n'uit , extremely high 
:WCIlr3<'Y o f I'oltagc ciivisil!lI is o bt:\ined. 
Con:; iciCl" a sillglo del'ado. At mrrximum 
() llqm1. $('Iting the errOl" in voltage di­
{'is/on i:-;, Uy definition , z("ro. The po:!.;i-
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DECADE SETTING 

i'--. 
1.0 

fi ll u r. 3 . Mo xi mum t "or o s 0 lund ion of uol .. 
u lli n ll . 

hie errol" ill divi:;ioll fOI" a given SCI I illP:, 
expres.'l&1 :\.8 n pCl'l.'cntagc of th:tI ::;c>tting, 
ill (, refu';es as Lhc iiQloting is dCerCtl.-i!ed. 
I; igw'c 3 :;:how$ t he> lil)('tlr nt~ture of thc 
\'al"i:11ion of maximum er l"or as a fUIl..:­
lion of S(' t t illg. ~in("(~ t hc rcsis tors rrre 
a('ctlm1f' to O.IFiG}, Ihe rna .. x-irnum crrOI" 
is .OUNo it t 0.1 S(-'aillg. In terms of 
fllll-sefilc set.tin~. \\'hidl is a com mon 
I11cLhod of cxpl"l.!ssi ll~ illS! rument errors 
and , 'olw.gc-divirieJ" el"l"or;). t.he max­
imum error that. ('an OI'('Hr is "".02,51t~ . 

This en Ol" l'fln Ol'ClLr at mid-poi lI t.. aud 
the \'n.l"iaticlIl wit.h set ling is ::;howu 
in Fig;n1"c 4. 

The v[Ilues of Figure 3 aut! I"igtll"e 4 , 
nil hough iudecd gmtifyiugly 10\\" , :1r(' 
wl y cOlIscrvil.til'c. \Vh ethcr the errOl"':; 

in adjust.ment (If the v:IIIIC5 of the iuJi­
v idufl.1 I"esi.o;tol·s are I"tllldom 01' systc­
n1fl ti(' . the e rror in voltage division will 
r: l1"dy approach the maximum fi~lll·e:l. 

cited . T he f:wt thrrt the d ivision mtio 
dcpends on a. hrge number of resistor/!. 
rc(ll1ces t he ef/'or, 011 !l sULtisticnl b!l.ilis, 
when random errors of :ldjus tment arl1 
l ' Il/1~idered, If rsYIi/e/l/atic CITOI'S (){" C ~lr, 

I hrlr rtrett,s are greatly rcd\l(;ed in tllk­
illg lll(' ratio of two sets of resist.auce 
vllluc:;:. c.:Orl,*qllcll t ly, actwd Cl"rOI"S will 
rami"" eXt'ced ol1c-ll:llf thc val ues illdi­
ca t(.'(1 by r igurc;) 3 flll d 4. 

f lllu" 2 . 5.h. moli. dioll.am 5ho wln ll Ih t m t thod 
of ~oltoll" d i~ I .;on . 
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Fig" •• 4. Mo lt " .... m ' .. or In p e r U n' of full _Hale 
ma"imum selli n g . 

Effect of Zero Resistance 

With all dCt.::ldc!; set to zen). the out­
put \'oltagc of the dividpr "hCHlld idc:llly 
be zero. ACI,wdly there \\";11 I){) .;om(.l 
Olltput I'all:;cd h,Y ('\lrrCHI Howing 
through lll<' rcsislall(;c of the wirinl!; and 
tilt' ,'oZll:l.ct n::8isw,nc(:~ at till' switches, 
which :UC' in serie!; in the ()ut,PUt circuit. 
Analr$i.~ I)f the ('in'uit !;how.~ that the 
lot:11 ",!lta!,!:c dl'Vl'lopcd in t.he olitpliL 
circuit, fur tI f()llr~dial divider, set at 

. I' (7) R, 1 E' tl . zero, IS ~ - - W lure IS 10 Inl-
8 H. 

prc8SCd input volt,(lgc, n~ the input 
rcsi:;talll'C or the di\"idcr and N. the 
COllla~'1 lllld wiring rcsi:;tancl' thaL 1t1:~y 
c"i~t lx" w('en the Z{'ro IJOint fl of (III' 
SIH"i'Csl"iv/' !';witdH.'ti. WiLh the ill put, 1'U-
5is t:~llcl' at 10,000 Clhms uud ~hc zerO 
rcsh;tanc(~ of the order of II few mi1ti­
ohm:::. it i:3 (·leM tlmt t h(' resiuual out­
put \'oJtngc, 111 though leSS th;\IJ a micro­
volt Ix:r volt of illput, imp:lirs the abso­
lute aCl'lIr:wy of the smallest output 
step. 

When the divider is tlsed for d-c 
voltl\~e division, potentials ('aulled by 
fhcrm~I(JctTic ~ forces, contact pote!!­
tinls, electroly t ic action, and t he like 
('[l.n e:\usc additional s mall errors, Con­
servntive allowance fD r all t hese effects 

..-. • All ""',.,,, .. a", wound .. ·"h l'elliot.anre allo~" ha"in, 
h,," thermal emf lO ""pr"", 

f ill"" . S. O""P"" , .. i. la"ce characl.ri . li c .. f .. 
sl mpl ...... 1' .. ' . di ... ld. , . 
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is rnadf' hy hH'IHdillp; in the ac\: ul'lIry 
stfllCIllf'nt 11 fixf,J error nf ±,OOOOUI in 
ra.tio whidt is ('quivalellL to :c I micro­
volL pc r "olt of input. 

Output Resistance 

The J(~t'imal voltllge di\·isioll is the 
mtio of tht, opcll-circui~ output vnlt:\ge 
to the voltajt;e impn'13::icd 011 illput ter­
miJ)al~, ami tile voltage divi(lf'r ill pri­
marily inl.f'm!f'd fOr lJ:<{' with hi~h im­
lX'uancc IQati..;, u.s, for e..xn mplc. in null 
ti rt'uif.s where no C;ll rrl'llt is d l':l\\,ll. 
For loadl'i of tinite im~dal1cl', il. i" l1('e05-

slIr), l.O know :ll'c'Hl'alely the c1fcdivc 
(Ullplll impcdall{'c of the di,'idcr in 
order to taklll:t!c tl)(' :ldual volta),!;e on 
111(' InlHI. CIT to kilO\\' tIll' impe<ian('e ap­
pr()xim:1I.(·ly ill orciN tu e,,;tim:.lll' Ihe 
r{'cilwt iOIl ill voltage. Tn determine the 
Ollput rc:;i"hlll('{' of the resi:st!I'(' di­
vider. it i~ hclpfnl tu I'on,~idl' r first the 

output rt;:;ls!ancc Olf II sim ple divider 
t:i,r:sl ,·tn , as ~ hf)\\,11 ill Figure 5, 

,\ n:11.,,";;1 (,f t.llc nlult.ipll'-dccadc cir­
('II;t .)f Figll1'(, 2 :;hm\':; tha.t the output, 
rc:<is taJl{,{, b thl' "11m of thf' cquil'nlcl1t 
()IIIPIII rcsit:ital1l'c:; (,f Ih(' illdividllal 
d{'cadc,;. For tlw purpo:;(' of Lt]{' Ntui\,fI­
lcnl ('i rcui! uf Fih"III'l' 6 , tll(' POlt'lttial 
of endl d(>(,nde III liSt Iw takcli n.. .. tht' l'illm 

of it<li f;(:ttillg pIllS I hat of the :i1 1l't'PNling 
dl'cadt,s, Thl:; 1.5 bel't illustra.ted by a 
sp('('ifie IHlmcril'fll exam pIc, "'IIPPOl"C' tIle 
'!'Yf'E 145-1-.\ in 10.000-011111 divider ) is 
sct [\.t .2373. Thl' fir""! rcsistor ill tllc 
eqllil'alclll ('il'('llit is the output resistor 
of :I simpJ{' 1(l.()()O-ohm dil' ider SCi. at 
,23n, I he H't'Ond res i.o;t llllcC is that of 11 
IUOO-o)llITI divider set al. ,373, the t.hird 
that of a 2UO-ohm divider set nt ,73 
aud fillally u 40-ohm divide r set a t . . 3. 

R. .. 
~1 
0 

" 0 
0 , , '.0 
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G!N!RAl RADIO !X'ERIMENTER • 
2O"n 
MAX. '''" MAX. 

FI\lu,. 6 . Equ!vala n' cI.cul, 01 ° 'ou •• d acada 
d lvld • •• 

' I'bn cnrrcf'lpondillg resistances arc. 
1809.t), 233.0, 39.4., and 8.4 or 11. t.otal of 
2001.{i uhms. T he out put vottage. of 
COll~, IS .2373 t imes the input. voltage. 
T hjs calculat ion is C' umbersome iUld, for 
estimating the approx imate impcdtlllcc, 
linear intf'rpolation beLwccn poi l\t~ in 
Table I iH usually adcfj uatc. 

T ABLE I 

Frequency Response 

, , , 

Xo inder)"ndcn( absollllf' method of 
dH~('king the [l.+{' rCllJ)Ullse of a bighly 
Ul'r urale di\·idN such m< til(' Tyl'~; 

14 ~H-.\ I'; :~\'aih~blc. T he' ).INff)rtnltI1C(, 

call Ii(' lltd!l!' , ·d, 11I)1I'(\I'f'I , frum (·all'ula.­
.,ions b:L""i"ti 01\ 1 ht' knowZl parameter,; of 
the Sy .sj.(,m find dL('t'ked by me:1."m.::-
111Cnl-a at f rt'qll(,llci('s "uriicicntiy high 
to mllj.wify tJ\l' error" that ocellr. 

The r('"istors hnv(' ill tlll.~rnS('h'e:; cx­
trelll('l.y 1'1\1' residual illdul·.:tn(·(' alld 
cnpaeitzulCc, and it call hI) show!! Uwt 
the 8ignifi callt fado r in ;'H' perfc)rm:~ lLce 

i e the shunt. capacitallce of wi r'ing :lml 

FlO"'. 7. Voltooa dlvida . in null (ircu ll for lin.o';I., 
' a$l$ . 

~, 

INOOCATCl'I 

switch fra mes as it :l.fTcels the first 
de(·ade. The ma.x.imliITI error fro m Lhis 
sOlln:c OCC li rs at half setting wilerc the 
output resistance is 2500 ohms. If t he 
cxlc.l"lIal cu[)acitll ll cc acrru;.s l he output 
termi nal is It'lss t hnll 50 ~lJ f, the frc­
q ll t'IlCy c rror is less than 0. 1 % up to 20 
ke :II, allY set.ting. 

AL scLting~ :lpproaching zcro, Lhe in­
ductance of the wiring iIl Lroow.:cs a n 
e rror of the Sl1lTIe nature a8 prcx iollsiy 
described for zero resisLance. The lot.a l 
output loop i!!ductancc is approxi­
mate:!,\' 0. 7 IJh. At. 10 kilocycles, this 
prooullcs a n out pu t volt age at zero 
setting equal to one mi crovolt pcr vl)l t 
of in put. This error ill creases d irectly 
with frequency. 

USES 

T he hiJ!:h accuracy w; d ctnilcu a bove 
makt,:; t he T YPE 1454-A Decade V(,l l:lge 
Diyider useful fo r a wi de variety of ~ 
lahoratory me:L'"'u rements .• \ 1I1Lm bcr 
of e:u~gestcd app licaLiolls a rc outlined 
hel"Cwith . 

Calibration of Vac uum -Tube Voltmeters 

T Il(' "i m plf' c ircuit shown in Fi~lll"(, 8 
!La .. ..; h(l('11 adopu'cl in .he l~ngiJl('C ril\g 
Lahs a t (:olternl Had in for the p('riodi e 
ch(·('kill~ of :)11 :\-t' :}Jlcl d-(' \,:ll'UlIm­

tube \·oltmctc]":~. T he stall(hrd met.er 
is rl'licd UpOIl for on ly a ctdibmtion 
vnlilc ncur it..; fllll-.'lI,:\ I I' n:nuli llg, where 
best. :lcc.:ll ra~·y is ohtained. 

D·C Nu ll Method for Lin ea rity Che cking 

:\ I'olt:tge comparison method is 
widely u:;cd for ch('ck ing the li nearit,y of 
wire-wound poteILt,iomctcrs. A si mple 

FiIlU. a I. Clt~ " il '0. ~ a' jb.al jon ond 1 .. 1 of va~"U m­
,,, be v oU m. ' a . s. 

( ~rA"DA.1!D ..-
I.(EHR I 

()(CA[)(J! 
~Ot. r AGE 
DIVIO£II 4l ME TE R 

IJNOEII 
rEST 
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, 
,.... bthcmalic diagram of tho method is 

shown in Figure 7. With the \"oltag;c 
diviucr adjll~tcd for null indimtioll. 110 
current is drnwll from the diddcr, unci 
the open-ci rcuit calibmtiOll is correct, 

A-C Null Method 

Tho null method of Figure 7 is equally 
applicable at power and audio fre<lucn­
('i08 although capacitiYC loodinK mUiR 
be wMchcd as a pOilSiblc source of errur. 
Evou when t he system is balanced to II 

null, curront is s till drawn by the groulI(J 
capacittlnc(' of th e nu ll detector. By lho 
U.5e of shielding (for exam ple, by using 
a TYI' ~ 578 I mnsformN), the location of 
thl' ~round ea pacilaneo can he {:fm­
Lrollc-o and plat-'cd where it will Ix- least 
hnnnfui. In gf'lIcral, if the device under 
te;lt hlU! an impl!dtllH.'(' greater than 2500 
ohm~ (the maxim um Output impcdann" 

"... of t h l' voltage d ivide r ), thl' shieldllll!: 
sh(l(lltl be nrranj.!;{)(llo pl:I('e tilt' grollud 
c:l.pac'lt:Ult'C :wross the di\';ci(!! output. 
On I hu uther hand, if till' dC\'ic\, (UlliN 
test is low c'omparcd t.o 2500 ohms. less 

AUGUST. 1955 

error will be im roUUccU II)' shunting 
t he C'tl plwil:lnCC ncrOs:; the ompul of the 
devlcc. 

Ungrounded Measure me nts 

Greatest immu ni t.y from the effects 
of stray capact l:l.nce. both external t.o 
and within lhe divider, is obtaillcd hy 
operati ng ungrounded . This f1Xluircs 
thl' usc of shicldoo transformers both at 
input. and at the null detector. 

Genemlly speaking, at. t he vcry im­
portant fr<'qllencic:,; of 400 and 1000 cy­
cle.';!, no d ifllculty should 1)(' cncounWrcd 
from stray CIlpacil3.lICf! if rCili;unahlc 
pn..'Cautions are takt'lI, ami t hc accll niry 
of measuremen t be UtkCII us lilt' d-c 
at·(·uracy. 

Gain -Lass Measurements 

Other im lll)rwnt \I:;C.~ inrludc the 
nw:\:";un'lIll'lI l IIi p:nill o r lns.-s in nmrli­
Iit·I"'. all{,lttlutnrs, filLer ... and tl L!tc r 

1If't\\'\lrkl<; ami Ill(' dt' l('rm iu:t1 ioll of 
l urus ralio il1l rall "f()rmN~. 

- h'A~ G . EMiTO;O;-

SPECIFICATIONS 

Voll0ge Rolio : .OOCH to 1.(l(It)O in "Iell!! of .t.N'IOWtJ. 
Acc ..... cy: "" (Il. , ";- + .(Jlroli l. ,\11 ",~i,>tol'l!ul'l' 

.'ldju!!I·J to wilhin .. (I.OS": "f lIumlnal vsl­
Uf'll. Thl' \'011 ago' ratio ,'rml' .. ill 1'11",1.\' .·'(, ...... 00 
thi~ ligurt', II ll huulo:h "t 1 .. " !(·ttiu.I;l! uf ,·.;,,·h 
dl~·uJl.'. too ('I'mI' C:UI thlour"ti""lly 1I1'" .... III,·h 
'" \J.I r;,. 

Frequency Cllo.oderltll .. , If 111(' " .'(INllul l"'I"lflr-i­
tnJ\~ IJiI.N ... 1 !\(,I\)6;! \h.· Olllpul h'nnin"l! I~ 
Il'~~ l imn 51) 1'1'1, thl' rn'tl u{"I<'~' ('rrM I" It'SII 
thau 0.1 '0 to 21') kr (tor ILlly lI ... ti,,!:. 

Inpu! Impe dance , to.tllltJ ohms. Thi" v,II\I" i~ {'II­
gr:lvl.od 011 the 1):'Uw1. 

O"tput I",pedanee, Vt.ri, ,! with O\llpUI ""llill~. 
dl'l'l.'ndin" primarily "'1 III" lIl·uing or thl' 
hlg.hm~t dl~ade in UIIl·. 

Ma,.I", ,,," fllpul Voll a'll e : 2atJ \'l.Illa rm~ (or uel 
ror ·IO~ OontilUudll ri",· of 1"I·"i1l11)1"\I in tlu· 
illllUt ul.'<:!lde. 'rhi~ \'uhw iii cngr:lved un l~ 
III1IIei. 

T,,, 

Rultlo .. u Uni," : f.:illlllur t.) Tyrl: 511) l -mGI"r 
on mi,'" (,It 1"'0 cI , ... ·:uJ ..... T hird 111101 fourtl. 
1 1'-1'llcI,·~ un,' Ayrloll-I ','rr\ lit) pl"·'io.l", ,·:.rd.'l . 

Tempe.otu.e Coefllcl e ll! : II! Ih,· ilu!(vichml n:~ 
"1~IIlI"". I,,,,,,, 1111111 + O.t)lrl~ P"'" \1,.,11;"' ... C.'III;­
grml,·. :-iuo'" Ih ... volta ..... • mlill il! d,·tl'frnill\~1 
"> IIII' mil') ur n·~i~IOI'l! or ~"Ili lu.r ""Il~I"r r­
tlllll , th .. t"ILIIIf'r:tlnn' t'f\('I!i"i"n! or It", ,·"It~ 
/11/:" Illli" ill. fur ])r:U'liral ])Url"~·II. \"''','' ,warty 
~, .I'l) ill IIlIrll'lal r"orn lun!)i""1 11'ml .... ,.:1.1 un:'~ 
lIud within till' ])0""1' ra'luI' "f IIw ",'( 

r , .mlllol ., J ,It'k \.01' hilu!in):: I-"",tll with all" "lan.! 
~I_irrl'h l!tlat'irrg lit input<llmJ "\111'111_ \ ""p:.­
mh' ltrtlund P'I@I ill l)rovid,'(1. !Ill Ihut tilt· 
dlVi\l"r ri n 'uit rllll 1)(· uS{'(1 gr"ulld.~J \lr UII­
ground,·d, "ilh I Ill' ehi,·ld gn'.undNI. 

1o\0ullli"l : AlulIlinUlIlllfUlri nmi (·II/)i r",l . 
0; ....... 10 ... ' (I,oI'ngth l ISI( l( (width) 51, x 

(h.·i!(b t I 5 inl'l'{'ij. ovt'r-1l11. 
Ne' Wellhl: 71 ~ p,,\mUiI. 

Oecade VolI .. 'II ' Dj vlde. '" ••.••••• _ ••••• '\BM' K $135.00 
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GENERAL RADIO EXPERIMENTER o 

NEW COAXIAL ELEMENTS 

The widespread use of u-h-f instru­
ments and componcnts hused 011 the 
(;1{ 1'''1'.: 8i I Conxift.! ('OIlIlN·tor is 
cOllSlantly bringing to lil;ht the nerd for 
additional com pollcnt-s tv extend the 

S('UI)C of mcrumrelTIent.s. A continuous 
dr\,c)opment. program already h:\.,> pro­
dut:<.,d mallY ncw items. and scvNaJ 
morr a re under de,·elopmcn t. Latest 
additions to the JiBe :lrc described hero. 

COAXIAL STA NDARDS 

TERMINATING 
RESISTOR 

e m ELECTRI CAL LENGTH 
em PHYSICAL LENGTH 

Figy •• I. e.o .. netionol ¥Iew 0 ' Typn 87.·WI00 
ond W200 Coa"lal Standa.d • • The o ff octi"o pOli­
tion of Ihe pu ... nlttanee lo.mlnal;on Is at C. 
Typo 87 ... WN ond WO Sho.1 and Opon.Clnul l 
h.minallon Unit, o"o. li"oly 10.",lnal' a lino ot A 
ond Typ. 17 .. ·WN3 o nd W03 3.", Sho. 1 and 
Ope n·Cire"i l h''''ina tion Unilt e"edi"oly 'e.ml_ 

t 
• • 

Io£GACYCLES 

TIlt' 111'\0\' T rI'.: g, \-W H)(I nnd Tn.; 874-W201l 
T "rrninalions prodU!'fl known n 'Sistiv{' wrmi­
IHllirms til ~,~ ·l'ifi(· 1(1(':01;0 11 6 011 ,·o:,,:i:.1 lillCli. 
Thi'Y !IT!' \'t'r.I' \ls:'Iul ill t"lIlill!; I hI" o ,,...nl­
tion of nwn;mnllg ('i r(,lIil ~. M, lor iIlSl:H"~' . in 
r l ""'kill~ Ih,· lillcanty of Ih,· d('IP<'i<>r iu a 
sIOIL{'d lillt' ulld Ihe :H"'uraCI' oj m""RlIl'I'~ 
10,,/1111 made wilh (lirN'l.ional '·' ;llpl('l'lO. l,ritlg,,~. 
:,nd ",I",iu: .. "·,,, "wI .... ". Figul't!s 211 'lIId 2h 
~ho\\' Ih" VS I\,\! 01 (':".h nnil :\!!:I fun('l;r!1l ",f 
fl'('quC'wy. ,\!! wdl as 1 h,· 101'111 ion vI 1 hp n'sisl;lI(l 
"'rrnilmli,)n , ... tl h 1'f;I'~"-' 1 10:\ kno"'" I",in~ in 
t bl' ("Qnnt~·I .. r. TI lt, bOI"1I ]()('"lioll 01 Ih,· pure 
l'l'~I~tiv,' Icrmiu:l lioll 11lllkl'S p.)!'sil,]" Ih" pro­
d'I('I;(,n of m'\II.I· k nowlI r"mp]"'\: i1r11Jl>{lHuc('s 
t1ln"uJ,:h t h,· "ddili"" of &.'CI;olls ,,( '1'1 I'r,: ~,I-L 
Air Lilli!. 

note a li n . 3 em ' .om th e I<o n' faco 0' 11,. fns u . 
' 010. 01 B. The di tlo n.e be tween 8 and C, labe led 
d. i. plo"ed in Figu ... 2a and 2b a . ° fundion 

of freque ncy. 

Flgu" 20. 1'101 of the VSWIt and po.ition of 'he ,hlon" I ... ", ln o llon o . Indlcole d In Figu . e I . The 
pu .. , .. hlonco ta.mlnalion. fo, a Type 8 7 •• W 100 Cfo .. ·li ne d a .ea ind ico ta, th o lo le .onc .. o n th' 
100_0hm Caa"'al Slondo,d . The dlllan .. , d, I, chOrO, le . iul •• . 
Ihe dillOnCe "0'" Ihe pOI' lion of Ihe t horl Or 
open circuit p.adu .. d by a Type WN3 0. W03 
Terminollon Unit 10 110 0 pO'ilian of th o pu ra .e. 

' , '",£ 87-1 -Wloo IOO-Ohm Co~".i;il SIIIII(l:ml 
D.C Reol,'"n": 100 "hm~ '"' 1 '1. 
Mo.i",um Powe" I, \\'lIlt 
N at Woight: :5 <l1)J1I '<'B 

Flgy'o 2b. Plot 01 !he . haracle.i, ti .. of a Type 
87._W200 200_0h", Coo,, ;ol Slondord . 

T r l'.: Sil- I\'2OI.12fJ()-Olun CoI\.~ iI1J SI"" dllrd 
O.C Reoi, Ion": 200 ohms "" 1 er;, 
MaKlm um Power: ~~ walt 
Ne ' WeIgh! , a OUIl CC9 

P rirl' 

174.W100 
874-W200 

100.Ohm CoaKI .. 1 Sla"da,d •• •••.•• •• • ••• 
200_0hm CoaKlal Slonda,d , •••••• . •••• . , 

cf>"x t; t:" 'l'I·;n 
CO"X1'It:rE n 

$1 2.50 
12.50 

BALUN ACCESSORIES 

200.010", fe.minal Un il 
Thl' TYI'~: S7·I-U U B:lhm is 1J!j(..:J I" ('01llIN't 

hatrU1('l..:J I'i rl'u iU! to unlmlaJl('NI eo.\x;al rircuit.s 

find vi('e Vf'Il\ll. It opl'ralCll I'll! n 4:1 impP.(I :UH'C 
Lruu~rorll1cr ; (l 51l-ohll1 .xmx;,;J s,!- sl"m Hppeartl 
ll.I! 2tJO..o11I1l~ tr.~ !..Ii" balallced tcrmiu,.ls. The 
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, 
l~d!"l('f'(1 If'rminlltit)1I supplied wil h ,h .. bnh.lll 
'\1I~ d!'giitn(<(1 r"r 11,,· l'(lrnmQn l ~' ust.'<l :~~1-<)1.1n 
1",1:111\-, .. 1 Il'lin~lIIi ..... i(>n Iilw. lIu\\j>"I'T. in (." .... 1" 

iI, \lhi ... h lh,' h~lllln i~ ul""(i willi ,\ t .. ~ui,,1 IIJ(>,1lI-­
unn" d,·vir" for rnCl!.t<un.:III<'JlIg (,' , I,,· 1I1'111.11 
('I)m])I.·\': imp,'danr" of u b:.olwu'I'l1 m·,\\,otk 
nlth.· t l1illn Ib, ' Y8\\'1( on n 300-ullln liu,'. tll\' 
u~,· of n 2I)Il-ohm Imlll lll,{,d Jilll' nnd , I h:llun 
h'rrnin,,1 unit tlUl gn.·atly simplify Llu' pm­
I~·d ll n.·. T b,· 1:1 imJ"'(bntO(' lruul!forrnutiull 
prodll("'~ II .')U.ullru j.:N,UIllIf'd illlp('( lnn('(', ,tIld 
th\.J'j·r ... ... · lh,· 2IJU-ohm IJlllau('('(1 liM ('nn h6 
In'IIH~1 ILl' nn '·:>: ll·,,~ion of til« 50-"hm litll- in 
lIl(' nW:l.!lurinlC d"vl('l'. A Buit:l.hle line fflr lluB 
IlUqw: ... · is !hf' Tn' .; J!G-86/ l ', and The Ih'W 

TfI'~ fl71-U H- P2 Hnlull Termimd ( ' n it (200 
ohmsi Jill.!! he_ .... 11 d.:!!ign,,·t! to «»m,·,· t to iL. 

Chorocte,itli, ''''p.d,,"c.: 200 ohms. 
f,. q .... llcy • .,1111. ' I) to 1000 il.k. 
R.umm.lld.d ',ant ml .. I.,1I u ... : BG-M/U. 
N .. W./ghl : One ount:e. 

lOO-Ohm lo,,,,I .. .,1 Pad 

It ill oft ('11 II'-'t''-~Iry Iv OIlI"il1 ~ :~M)..ohrn 
b"Ia'H'{·, 1 ",,111\ ' " w lwllllv,l il"I ,I, · jo(l·IJ(·'al' .... " hll\'" 
,It)-Ohlll "o",i:Li "utl,uI8. Th,· '1'\,1 ' 1-: 67 ,1· I IU· 
i ':1 :«Ml-o}uII Un}un l \'rmin"i p,I,} "unVl'rll! to 
:«JO ohm ... 'hI' 2OIk,hm l,ai,III,· .... 1 .,IIII}UI im­
I~'tlnlll't' WOI.lu ... «1 fmm ,\ 5tl-ohm ullh;,lall"'''] 
~UI"M' loy Ih,· Tn.: SH- I ' U I~.hlll . T IIill lll lil 
1'Qlltain~ a huill-ill 5tJ-<,lun nlli~l( .. r in IOrri.·! 
"'ilh "uI'II bal,mff(II,·rod. TIlf' !!lUll" "rrnng.'f1It·lI! 
('l1I! hi- uoIl,,1 to ,.·trninnl.· ,\ JOO..ulun hllllllll'l.,,1 
li llO" in :IUI I-.,hnl! if I h.· ,"(I:.~ i,,1 "OIIIU't'lor on I h(' 
1."luII I~ ,'01111.,'\0·,1 II, Ii lIltw·hPd T\ ,'r. 8il- \\",\1 
.'ill-Ohm T(,tu.inaliflll rnll or 1o II mnl rhl..J 
,IOII,o("ftf. Filotll'" 1 ~liU" :l" Ih,' " SW]{ of Sill'll a 
1' >1111 ov.·" , " ide frl-'(IUI'II(T mugu. 

AUGUST . 19S5 

Fill"". l. 'yp • • 7'1- UII , '2 Bal ..... '-,,,,inal U",t 
(200 ohm.) a .. d .h. 'yp. "4. VII , 'l lOO-Oh .... 

B.,I ... " T •• ", I .. ol , .. d . 

• 

, 
:/ 

, 

, -' --.... _ ... :--, 
"" '00 "'" .00 , 

f REQUENCY- Me 

FilII.' 4. PI ..... , 110. V$WR 01 ,"- 300'010", , .. ",I. 
na" .. f .. ty p jul 'yp. B7'1- VB-'l h'mlnal , .. d 
., . a I,,"u;o .. of , .... " . ... r wh ... ,h. pad I .... .."Iod 
i .... p, .. p.,l y adj .. . t.d .... Iun wh .... c .. a.ial ... <"il 

i. to.", lno,.d I .. SO 010 .... . 

F, • .,,, . .. cy R .... II.: II to 1(J(~) .\1('. 
'liP"'''' Olllpllt V$WR , Wlwll ("(>I,\ iRlliul" ill tl'nni­

n"\1'<1 ill :.0 ohms. V:-i \\' 11 til :~llIn bal­
uured l~ronin:.ls i~ II"" I"fl lI 1.2 1/11 to 300 ['\10. 
'lIId Il'R! 111,\11 1.:\ up I.) IUI~J :\10::. 

N • • Weight: 2 OUIlI'C!!. 

Prire 

114_UB.'2 
114. UII . " 

80h," ' . ,minal u .. " (200 .. hm .) •••••••• • • 
300-0h", Balu .. " , ,,,l lIal 'ad , •••••••••. 

CoJ.x·n;II\I ~. 1I 

OO.\XTI:'Gll t:1I 
u.oo .. "" 

3OO_0HM BALANUD TERMINATION 

nil!' Vl'fy u"dul f'I('lTK'llt for lm1anN'(I - l in~ 
JI1eallur!'Illf'1I111 jl' Ii ~i lll lll(' aO(l"(Jilm l('rmin:.l iol1. 
Th., 1'\1'1; Si-l- U:\I ;{(lIkllim 1I ... 1111,,,'J T l'rmin:o­
l inn ~h()""" HI FiIlU'" 5 i!' 5,,,·10 fI /leviet' wh ll' h 
1.:1.1' " \ ':;WIl of I" I!!< tlUIIJ 1.2 ut fl"(J(IU('llI'i''.8 up 
tollOU 1\!t .. The V8\\ II of II ~ypil!ul ullil i~ahO"'n 
in Figurl' O. 

Type 

F •• qu o .. cy Rani" I) 10 II IIIU :'1 1('. 
D-C Ruitl .. n •• : :~O() o h ms *' [jli. 
N., W.illh', 1' .... OUIll"'!!. 
VSWIt : IAJII!! Ihml 1.2 frum d ·e to flOU I\ l e. 

174.IIM loo-Ohm Bala ..... d T' .ml .... II .. " •• • ••••••••• OO"XI.(JAlJ t: n U.OO 

fIll"" S. Typ. 114·BM lOO· Oh", 1I010llud 
_ , • • ", Inal; .. " Unit. 

fillU, . 6 . A p t .. 1 .. , 'h ..... SW . ... " ' .. 110. _ 
1;0" .. f " . " .. . .. C1 .. f a lypic,,1 'yp. '74_BM 

300_0hm B,,' .. "nd ".mi .... I1 .... UIIII . 

~:':WJRHft-j 
o ~ 000 000 100 oDOO 

FREQUENCY-Me 
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GENERAL RADIO EXPERIME N TER • 
174_ A3 COAXIAL CA BLE 

A aml1l1-dinmN(>r. douht\' 6hil>l(k .. 1. 511-(.1110 C. ", •• Co"d",dor: HI Slr.mm of O.(l)ti(i ilwh. 
(·nhh •• 11 ,,11 8tmndNI "(-nlo'r "unuuClOr fo r I/;QtKI tLum ..... 1 ilOft l·ul'/.M· r will'. 
n""il,i!il., unJ IOllg lift·. U",.d !II Tn' l; 87 1- Jt22 0"" . , Conductor: Jouhl,· hnlid. 
I'ul .. h C()l~J. Jock. l: 1'01.\'\·[nyl ,·hl.,rilir-, ,Iilllnelc.r .206". 

Noml"o l AII. "uotio .. : a.:t dh 1(1) f~~'1 ul WO ;\1.·. 

Char .. c' .rllli. Imp.do"c. , ;jU.O ohms 
Dlom.'., 0 .... OI.I •• trl. : .116". 
DI.ho<l,I.: Polyt·t hyk>ue. 

"" Sf'J-.. 
22.0 dh/ IOl) f,.,·, III 1000 
:>'1<'. 

15.0 (\1./ 100 {\I(>t :it :3OOU 
;\ Ie. 

Code Word I'rir#! 

174·A3 Coo.lol Co bl •••.•••.••••.•..•• 0 ••••••• , •• $O.U/loOI 
0.20/ fool 
fo, :U I." 

NEW SMAll PATCH CORD_TYPE 174_1122 

,\ !!lIltill-tli7.(' douhl('-shieldMI put('h I"QIlI ror 
mnldnk I'(rIllH .... lioul< in whid, minimum IPllk:lgj' 
is dr-I<i,..-<I Rt hi"h fl'l't IU{!nril>8. COIl~i~l~ (If :t 
{'~I of 5U-ohm Tyl' ¥. 871-A:{ P(,I\l·thylt-l1l" 
Cll lol" Wilh It TrI' ~; B7 1·CSS Cllhh' ('01111<'\'\01' 
on Cfll"h cud. Net WI-i,.&;ht : 1 0UI1 ,.,"8. 

Figur. 7 . Ty,.. 174_R22 Patch Co,d .. 

/'n"rt 

174.R22 I Pol.h Cord, .• " .••.•••••• ..•. • ' , ... , ...... . $6.00 

Two \I("W riKid· litll' !ldl\plor~. pfI!I£'1 
('I)ILt1e('lQr~, nlld {'abl(' £'/)IlIJei'tM!'I will 
be de."l.'rilx.>J. ill tht' Ht'pt(.·mhcr H.r1'cr i­
IIINlil'T , 

CORRfCTtO N_ J",ly , 1955 iuu., page 14 . 
Th. mo.lmum put .. du,o.io .. . 1I.,.d I .. 

... lio .. (4) 0' Ih' oU'pu' pul •• lp.cili .... 
11o". I h .. uld .. U b. In mUII .. co .. d ..... d "0' 
"'lttI· ... i .. o ... o .. ds . 

GE N ERAL RADIO COMPAN Y 
275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 M ASSACHUSf:TtS 

BRANCH ENGINEERIN G OFFICES 
NEW YOIIC 1> , NEW VOIIIC 

liD WUl STIUT 
lEl. _ WO,'h ( · 2722 

lOS ANGElfl 3' , CAll~OI"'IA 
1000 ", OI'H SE WAlD nln, 

TH _ HO lly ....... " 11 _1>201 

CNICAGO 5. 'lll"'OIS 
1120 S OUTH MICHIGA'" AVENUE 

Sl l vel SPIING , MAIVlA"'O 
lOSS l 'fN Sf.EEl 
Tn ._J U~lp .. 5_101' 

P HIlAonp,.,IA Off iCE 
Il S0 YOIIC lOAD 

AIlNGlO"' , P( "'''' S''lVA '''IA 
TU , _HAR . .. d 4 . 14 111 

R EPA I R SE RVI C ES 
WEST COAST CA NADA 

WISHIN l",nIUME"'T CO . .AYlV ! H GINIU IN G , LTD 
126 "'OIT'" VICTOIY 10ULEVAIO fliIT HUff 

IUIIANIC , CAlIf"OIN'A AJAX . ONTAIIO 
Ill ._VIe'.d.II . 3013 TIL_f.,oR" IIA~I .. 1_6166 

" 

I 
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