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A BRIDGE TO TERAOHM TERRITORY 
Thirty-one )'('ars is a long time' for 

an inf!trumcnt to 1)(' 011 the ITU\rkct. 
Imagiu<, introdu(>ing an instrument IIOW 

thaL will stintX' ill n catalog dat('d I!}!),")! 
Although the TYI:M' ;"\ ·1 ~lrgohm Bridge 
has I){'('n modified o(-'casiollully, it l.'1 sti ll 
basimlly th€' same instrument that it 
was in lD3!~,t·, und it is still n popular 
item. The longr\'ity of this "ein'uit. 
c1assie" mny IX' some sort of r('cord, 
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and is n trihute to itll de8ign and its 
dCiligner. 

This instrument j" a self-('Ont.'.incd 
Whea tstone bridge ~Yllt('m, "'hkh tI!!('S a 
vnclium-WiX' det('Nor to a('hiev(' the 
sensitivity Ill'ees.-;ary for the measuf'C­
ment. of high I1!sh;tll necs. While t here 

f lgw,. I. , .... . ......... tho T",o 
1644- " M OI,h", 8<ld • •• Tho '11, ­
Tilt ca • • , ..... 1' 0 tho p .... 1 ,. ", 
p •• I,; .... . 0' an y .. , oI" d 0 .. ,10. 
I .... ' th.w. t ho 01 .... Typ. 544. 8 . 
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hasn't been milch (·hlmge ill the Wheat· 
stone bridgl' in over :l hund red years, 
except for improvements in t be resis tors 
used, there have certainly been ad· 
vancca in elec tronic circuits, whieh nre 
used ill thl' detector and voll:.agesou rrfl. 

] n the n(\\V T H E 1644-A i\'1 cgoh m 
Bridge (Figure 1) these advall ces have 
made pm.(·tical these major improve­
ments over tht' ('urlil'r Tnt: 544.: 

1. Wider rl'RistallCl' range, ex tended 
thr<,c df'('adc~ higher und two dec'ades 
lowcr to give' II lotal of iO m ngcs, which 
cover 103 Ulld IO'~ obm.~. 

2. Het.!pt acclIfaey; now 1% to JOI:, 
2% to lO'~,llnd 10% to lO"ohms. Toget 
this aCClirney II I high N-'l:ii s1,.aIH'CS would 
have been difficult with the single­
tube detector of the older instrument. 

:3, Sen'C'n internal Icst voltages, 10 
volts to 1000 volts in I -~-;J steps. Any 
other voltagf' ill this m ngc C:\II be 
obt3infld wil h j u~t OUI' external resistor. 
)' lell1!urements nl 1 he&' lower t.est volt­
nges arc mnde possible by the more 
S<' llsitive d('tcctor. 

4. A .lR% dial fo r measuremen ts of 
differenccs as small as 0. 1 %. fo r vollr­
age- a nd temperat ure-coefficient il\ves­
tigntions, and for precise comparisons 
against external resistance standards. 
T hese IISCS also «'quire the high sensi­
tivity of the new detector ('ircuit. 

5. A 100:1 minimum mtio between 
the ratio-arm resistor and tbe unknown 
as compared with 10 :1 in the older in­
stru m(, ll t. T his resu lts in scvcral ad­
vuntagl'S: T he voltage 011 the unknow n 
chung('s by oll ly 1 % over the dial ra nge 

instead of by 10% ; the rat io-arm resis­
tor has a maxim um of ouly 10 volts 
applied , so tha.t it s cha.nge with voltage 
is oegligible; n lowcr-resistallce ratio 
arm CUll be used on a ny gi vcn range, 
which, in scvcral cases, permi ts usc of a 
more stable resistor ; and the lower rc­
~ istance result s in a shorter t ime con­
stant when capacit.or leakage rcsist:tnce 
is measured . This extra factor of to in 
el bridge ratio " resul k; in a 10-1.0- 1 loss 
in bridge sensitivity. bllt is morc than 
made up for by the improved detector. 

6. A new internal self-calibration 
cirCllit pe rmits checking of the resist.­
unte of the wire-wound and metal-fil m 
ratio-arm resis tors and :ld jllstment of 
tbe curbon-film types used on the three 
highest ranges. 

As is apparent from the photographs, 
the styling is chu uged . The ncw Flip­
TilL case :lllows t he panel to be tilted 
ut a ny angle for the maximum COll­

venience 3nd co mfor t of the operator 
[lnd provides a. protcctive covcr d uring 
t ransportatioll or storagc. 

CIRCUITS 
The Bridge 

T he basic bridge circuit, Figure 2, 
is fa miliar to ~myonc who has taken 
fresh ma n physics. I t differs from the 
simple Wheak;tone bridge circuit in 
I,wo ways: T-networks arc used ill the 
ra t io a rm , I?s, 011 the top m nges, IJ1ld 
~\ .o..R70 adjustment enn be iuscrt.ed in 
the fi xed arm, RI •• One should also note 
that the main adjustment arm RN is 
the arm opposite the unk nown, so tha i, 
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Fig" ,. 2. B ... I. brid ge dt . .. It . 

itl> vallie is invcrsely proporlion!\1 to the 
rc!!islancc mf'u"urcd. As a rL'Suit, the 
If diul ex tends to infinity as 17.\ goes 
10 zero. 

Ten rutio-llrm resistors ute uflt'd to 
ubtain the tell rcsist:lIlcc r3Ilgt'f' . The 
fiv£' lowest-valued resistors :Ire wire­
wound und l\)(' next. two Me 1.1 % metal­
fi lm ullils. The top t.hrl'C ranges use 
high-n·si!ltIl IICC el\rbon-film types, which 
lire ncith(>T so predsc nor so st~thl(' and. 
rhcn>fore, have trimming udjustments, 
whh·h {':til be set prcf'isciy by mealls of 
the intern::.1 i'C tf-culihmtion cireu it. 

The T-nct\\orks that make lip ihe 
rn.tio arms on the 1,11'0 highest. mnges 
ulluw th(' Ui:iC of relatively !o\\'-n,lucd 
resistors to "btain "{'ry high drc(,ti\"c 
~;;; i " I:lll{·('. For those who have forgot­
!PIl Ilw Y-J. transformation , Figure :{ 
will iodim1.c holl' thif; is aeco mplishcd, 
If HI and H, urI' large and !It is SOlD.!\' 
the ctjui\'lllent. ntlue of U" ('till be " Ny 
large. The other rc!';if; UWCt'5 of the 
equ ivftit:-nt. u. nctwork fall U('ross ('it her 
1h(' :ldj u"tn ble arm, Ii." where the rc­
~ulting (' rror is lLegligihl(' if \'flIIiCS ure 
properly ('lWSCIl , or a\'t(,,~:; the dct<~(;tor, 

wh it'll r('su\ls only ill :1 loss in sensiti\'­
ily , 00(' advantage of this nct,work O\'C f 

~inglc N'!'istors is Ihat tllf' iow-rt'Sishlllcc 
IInits urc mlJN,l stllulc; th('jr II !'£! al!'o 
keeps the bridge output impcdunco 

JUL Y \96'1 ~ 

reasonably low to reduce capacitancc­
pic'kup and lim(:-consll1nt cff('ctl). 

T he ma il! n adjustment, N,,', is 
the familillr cnm-adjuf"t('d , wire-wounu 
rhoostut lllscd in :Ill Ollr I"D bridges, 
The winding mtwdrt'l or this unit. is 
Shflpcd to give It logtlfitilmie dial scale 
over a 10:1 rUlige f(lr Collsw,nt perccnt­
uge :lccum{'y . 

The HI' arm is fixed ull le:>:> lh(' 6.H% 
switch is plI",h('d, in which c:\sc :i rhco­
s lut is inserted to give u ± rJ(~ adjust­
ment for thr measurement of s mall 
resi;;;.ta ncc difff'fenccs. This switch hus a 
spring rcturu 80 th:l" til{' rhcnSHlL Cflll­

not. be unilltculionnlly ldt. ill the ('il'l'u il, 
whe re il could ('nu.se an e rroneolls read­
ing on lhe m:tin dial. 

The jUllclillu of the- R,\' aud If l • afms 
is urought out to t.he front panel :\s a 
gWlrd I>oint for meas uring thrre-tc r­
mina l system!!, This is pa rticula rly USl'­

ftll fm m('ll!mrcml'lIts on very high 
resistn lw('!!, whel'f' glllll'dl'd shicldtc urc 
Ilct'css.Ilry to :l\'oid hoth ]etlkuge U('ross 
the unknown lind t/lPIlCi tuIlCe-pickup 
l'ffec ls. Hesistancc frl)lll thQ,, + n .· 
K~O\\'~ lcrmill:ll to the at: \1(1) termiual 
shun ts the dC\('l'tM and causes 110 direct 
('rror III though it. will, if low cnough , 
reduce the dL'tl'ttor scllsitivity , i{e,o;i;<'l_ 
IIII CC from tlw - l''''''NOII' N lcrmirml to 
the GC\1I0 tel'minal "hun ts RI , Ilnd will 
Clllli"C all ('rror if it. L'l below:1ll megohms, 
whir'h is rt'lati,'cly 10 ..... l'ompared with 
the VtlJuc,o; m('u':;url'd 0 11 t his bridge. 
The guurd will a lway!> I.oi(,ntll' t he 
leakage resis lntl('(' of !'hirldcd wires or of 

Fill"'. 3, O. lta .wy. !fanda,mal i . .. . 
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,----r--...,-----, 1I'1EG 6+ -
fig .... 4. E'.m."to, ... u h . ... otlc 

of tho d., ..... . 

u.nylhing th:lt!'lm be legitimat.e ly ca lled 
insulation . 

The Oetector 

The key to high-rc8ista l1 ee measure­
ments is high dc tcc'lur 8CnlS-itiviLy and 
high detector inJlu t resisttlnee. As noted 
above, other features clin be tra.ded for 
sensitivity but only if til(' sensitivity is 
adequate. The delf'Clor circuit used is 
shown (.simplified) in Figure 4 for cir­
(·lIit. ('nthmliasls. The inpu t stage is a 
suhminitt t.ure ele('tromcler t.ube; this 
puts the inJlut resist1l.llce up in the 
1016-ohm mngp a nd kN'ps the grid eur­
t'Cnt III.'gl igible. The subminiature tuhe 
that follows the electrometer rednt'es 
t he impedan ce level !)o that two 
tran~istors can be lIscd to complete the 
reedbuck loop. The feed buck is rc­
tll l'lled 10 the sr-reen grid of the elec­
trometer, and the z('ro controls are aliSO 
con nected to this l)Oint. 

, 

'Ig" .. j. Sch .... o tlc 01 th. hlgh_yoltog . ... ppl ... . 

The input lube is preceded by an IIC 
filter to redu(:e the nmplilude of EtC 
signals, purtieularly hum, that. might. be 
picked up 011 the leads to thc unknown 
rcsisl:luce. A neon t.ube and the follow­
ing lOO-megoh m ref'istor limit the grid 
current. that could be drawn if high 
voltage were illudvertanlly lIpplied to 
the detector. The amplifier output 
drives a lIull-deteclor-ty~ meter. 

The scnsitivity of the detector of the 
Tni': ](;-14 Megohm B ridge is over 200 -
times thut of the TnE 544. Wilh well­
aged lubes it call bold 100 microvolts 
for long periods, and voltage differences 
down to \0 microvolts can be detected 
with care. 

The High.Voltage Supply 

While the high-voltage supply rL'­

quires Et vacuum tube as a scries regu­
lator, the usc of trl1llsislors Ilnd ZCller 
diodes makes practicul the flexible cir­
cuit outlined in Figure 5. Here o lle 
resistor, n, controls t.he output. voltage 
because t.he controlling bridge is bu l ~ 

tllH:ed only fo r t\. given fixed current. 
Tlli.s nutkcs udjus tment easy both ill ~ 

terllally and by exlcrual resista nce. 
This regulator has a typical regula­

tion factor of 1000, ca n be shunted 
wit.hout damage, and is cu rrent-limited 
to approximutcly 8 milliamperes on the -
higher voltage rftngcs. A current of 

I 
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this magn itude can be painful, but is 
not generally COllsidered dangerous. ' 

APPLICATIONS 
Re sislcnce 

The most obvious a pplication i.s the 
measurement. of high-va lued resistors, 
but the pro('edure fo r this measuremenL 
is so simple and stnlightforward it 
ha rdly requires mt' ll t ioll . Ilowever, the 
usc of the ~H% d inl for measurements 
of small differences in resistll.nce is of 
interest to those making \·oltage or 
te mpern tu rc-coefficiell t measurcmen!.S. 
T hc bridge is close to ideal fo r the 
former becau8C of its wide volt/ige 
range, detector sensit.i \'ity, a nd tC!!Olu­
tion of better thun 0.1% 011 the ~H% 
dial. Examples of ~ R% tiS voltage for 
several resistors are showlI in Figure 6. 
TemperatufC-coefficient measurements, 
of course, req uire il. test cha mber, 
and here the OliA ltO terminal is most 
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uscful to permit the usc of sh iel ded 
leuds. 

. \ 11 interesting usc of the AH% dial 
is ill precision substitution measure­
ments with externnl wire-wound sland­
a rds. Ont' may well ask where to fi nd 
wire-wound standards in the gigo..ohm 
mngc. We make and !!ell two-termina l 
wire-wound resistors up to 10 megohms 
(T \"I'~: :IOO-ZZ) , li nd, with the aid of the 
y - 6. tnlll8formUlion (Figure 3), one 
CUll easily make 0.1% , wire-wound, 
thrce-t.('fminal resista nces up to high 
teraohm ranges. A hundy adjustable 
tCsistau('{' standttrd, shown in Figure 7, 
covers the range from 100 megohms to 
I temoh m quite nil.'Cly. Unfortunntely, 
lhNe are limi wtions. T he eq uivn lcllt 
resistatH'e to guard on onc side shunts 
the HI' nrm of the bridge, effectively 
cha nging its mlue, but lhif:\, error can 
casily be account.ed for in t he cnl ibra­
tion relationship between the deende­
box setting a nd the eq uivnlent resist­
ance. The other resist.n. nce to guard 
shunt!; the detector, cuusing fl reduction 
in scnsit ivity at "cry high vnlues of 
equivnlcnt resistllnee~. T hus, it takes 
1000 volts llpplif'd for easy bala nce to 
0.1 %, whell the T-nctwork of Figure 7 
is adjusted to give un equivalent 100 
gigaobms. 

Insulation Measurements 

T he extended ru nge of the new bridge 
is lleCt!ssury for stud ie!! of many of the 
newer insulating mat.erials. The guard 
• Ed""D S.h..,\et" . •• P"""eDUOD 01 ~;IecIrW: Sbork 1Iaz&ld 
.... a....;c o.;.D. c.,"';deraIIOD." K!l<I,i~ .. I.IIu~/"cI~T_ 
.~~,J.DU'I)", 11KoO. 
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G E NE If Al I: ADIO E X I'EIfIMENT E If 

", .. ,e I . l.e". ,. , .. I.' o " .e ., .e .... o l .. ",I •• " eI .. <I., eI ... I . .. 0. ",e o . .. ,.eI ell Ih . ", . ,ohm b,l eI , •• 
IC., : 
(1) 2 N"4150_w O. "0,,01.,., (o lel " Iype), l e l O (5 ) UU .. 93 51 , .. ,111" (20 0 .. " book , .. 10 '0"" 
(2) 2N U"0 90·w O. " 0 11 .1"0., I CiO (6) lN3256 51 , e •• 1I1 .. (.00 .. ), boo. , .. h'oll " 
(3) 2N 130" Smoll O. "0".1. ' 0', (0 ) 'Cl O, (b ) I cU, (7J '2"1'271" SI"D." llIo •• (0 ) IIClO, (b ) lIelO 

lelllCio (I ) lN1291 51 el loel., book , •• Iololl ce 
('" IN1 11 O. elloel., bock ... 1.'0110. (9) '2"1221 151 "OllotIlO', (o I I CEO. (b ) IIClO 

(10) 1"1300 51 ell.eI . h.I •• , . eI ), bDck ... I"D"" 

is rt'qui red for tht' stAndard ART'" ('\('t­
lroU(, nrr:lng('m('nhl for both su rfn('f'­
fi nd volum('-rcsisth'ity m('lIsu reml'n L~ 

on in!<uintion sa mpl{'s, tOld Hkt'wiS(' it is 
Oftl'l1 n(,I'(' .. ,;ary to "guard Ollt" aller­
nnte \(,flkng(' path:; in order to mes:;uf{' 
II pnrtitulnr pie<'C' of insulation ill rom­
plC'x switch g('nr or mll('h incry. Th{' 
IIbility to mnkt' m{"lsurement5 with lhe 
unknown ground('{i !Ul well as UII­

grounded finds nppii('ntion when metk'+­
lIn'm('nts mUlSt Ix- iUlldt' to a grounded 
CIIS(" or ffllmf'. Tht' widl'r choi('e of \·ol t..­
ngf'S ~hould p<'rmit men8ure menls undt'r 
('ouditions clo&'ly IIpproxitntt.ting thOS(' 
of lIormlll operution, lind the 1000-volt 
t<'st voltage probably will find some 
uS{' ill hi-pot testing, 

011(' should 1I0t(' I hat, while 11 bridge 
m('aSlirement ill (,Olltrtu!t. to n megohm­
m('tC'r ml'usuremt'nt • r('lIuin's Il b!llnnc­
ing 'ldju"tment, 011(' ('a IL use th~ bridge 
for limit t('sting hy &'t.ling the dial to 

'II. I', Ball, "Rt<lM.c-l ~1~lrn"'~I"" ;;,mphr ... lB_ 
..u.hoa-R ..... Ian ... )I ..... _t,'· G"'~rol Holl •• Nr­
/Nr ... n'rr, 37, 7. J"I,. 11163. 

the test. limit. nlLd noting on ly thl' dir('c­
tion of the unhfllflnce 0 11 the meter. 

teakage Resistance Measuremenh on 
Capacilors 

.\n important applicalion for II nl£'g­
ohm bridgt' is the metu!urcm('nt of the 
leakage rcsiSUIn('c of cnpflti lO1'8, und 
~v('r3 i f('nt.ures arc included in the new 
d('s ign for Ih is npplictltion, 'I' ll(' ehurg­
ing circu it. ('n il d13rg(' I mic-rofnrud to 
1000 volts ill le;;.~ thun a S('{'ond, ind('­
pendent of the I'('Si.sUUlt'C tnngt' !l<'Uing ; 
the discharge cirellit is mllr h fn.!ller, 
The high-\'ohng(' su pply is well r('gu· 
luted to minimize til(' cou pling of IinC' 
transicnts to t il(' d('tedor, nnd the high 
bridge ratio nnd use of T-n('tworks 
l'C8ult. in shortcr lime constan t:! for the 
('ombililltioll of the unknown (,flpncitor 
Il lld the bridge output. resis tnIH,(,. III 
('xlrcme caSl'S, wilen \'ery-low-Icllkage, 
high-capacittl. ll('e units are mensured or 
wheLl lnrgt' dielec tric absorption is pre*" 
('ilL Ihis t.yp<' of men.surcmcut becomes 
tedious to muke with a bridge, but 
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thoS(' who have made s lich measure­
ments realize thut it is t(,(/ ious with any 
t.ype of test circu it. 

Semiconductor Meosurements 

A relatively TU'W npplicatioTl fo r Il 

megohm bridge is in the measurement 
of the leakage char:l tU'ristics of semi­
conductor devices. The lower tcst volt.­
lIges of the new bridge permit. measure­
ment on INlllsistors rlllt! diodl'S that 
would not tolerzlte the 100 volts sup-­
plied by the older bridge. :Xote lhat the 
runge of the bridgt' t'nsily rovcrs the 
buck r('i<istance of low-Ieakagc .!!ilicon 
tYlll's as w("11 as germanium units whose 
re(listant'(' is many orders of magnitudc 
lower (Figure 8). The m('ssure ment of 
theS(' dev ie('s is straigiltforwzm l and 
simple, hut the int.crprelation of the 
shape of the t urvcs is more ""bile nnd 
is left to t he reader. :\ote, howc\'er, 
that th~ devices hu\'c a posit iw 
voltuge cO<'fficicnt, wh ile rt'i!is tors havc 
n IIl'gut ivc Olle. 

Fl.",. 9 . Th. fUp . TIII ...... mpl .. " ., .p, n ".,Iot) .. nd d . .. cI ,., c .. ",.,'n. U."). 

Generol 

Th is Il ('W bridge with its many fell­

tures is d(,l<igned to m(>(>t present.-dzlY 
re'quireml'nls for higb·resistallec mcns­
urrmellt. Its rang!' , llt'curuty, ('hoice of 
test voltage:>, and ClU;(' or operation 
mflkc it. su itabl(' for Il widc range of 
applications ill th(' dl'Sign, production, 
t('st, a nd mainl(,llancc of clc<:trical and 
clcdroni{' products. 

IIEXRY P . 1-1 ,,,-,1. 

SPECIFICATIONS 

lubl .... ce I ..... . , 1 kiluhm 10 10110 temohl1l~ 
(1()J to 101> ohms) in len d('f'RIi(l rl!.ngl'~. 

"u" ... c." 10' t(l 10" ohm~, ± 1'70-
Aft('r ~lf~librAtion : 10" to W" ()hm~, 

± I %j 10", ± :!%. 
101< ohm .. , ± 10%. 
101> 01111111, ± (lIIe _Ie divU!ioll. 

Tu ' V .. lla • ., 
Fi..ttd l 'o/lagu 

Millimlint n~mmll.C~ 
IlIr ['nhWWII 

F'Ufil' o/III~. 

M i'lll/UIIII U~nlltlJtlce 
lor Uotklllnl'lI 

' ''1 ~l l "'I 'OOI .ol~ 
.1 a 7 20 kilolllll.ll 

2OO 1 ~lOl 'OOO I voll4 
50 150 500 kilohm.ll 

' "o!tage lIoI'l'UTIiCY ill ± a% ± 0.5 volt. 

Sh.rI·CI .. ,,11 C",nnl: < 15 miI1iJlml)('rt~ at to 10 
50 volllJ j < IU nlillill.nlpeTell at 100 to 1000 volllJ. 

.ll % Dial, ± 5% nUl~; lu'('urale to ± 0.2% 
liT, for IImllll dUIUKe~, to ± U.I %. 

MlnI"'''m h .1 ... .. h .... 'CIt 1'i. 1t .... I"II .. n, (for 
!I"pro);imatel~' I·mm IDetl'T defll'('tLon). 

.lI uihp/iu 
Srll,,'9 .\faI U. 1'0/1. 

100 (j or It'NI iO" iO 
100G I~' 100 
IT I~' 2tlO 

p.w., h .... I, . ... . n'- ' 105 to 125 (or 210 to t,j.(1) 
volllJ, 50 to Gil cp.', 13 lIattli. 

Cabl .. ,,: «'lilt-Tilt. 
Dlm,u; .. n" , Width I:!I .. , h"jghL 1 1.1~. depth 71 ~ 
in('he~ (:J2S hy 3:.'0 h~ 200 nllnl, U"l'r-all, "'Ith 
cu~· eI",.'(! II. n.1 iUl'luding hll.ndlt'. 

N. , W ei . hi : I S poulLd~ (~.b kg). 

Shlppln. W,I,hl : '!'! pounda (IU kg ). 

7'/lpt I 
1644. " M , •• h ... Brld •• I

/rtrt 

$625 .00 
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GENEIAL IADIO EXPEIIMINTEI 

AC POWER SUPPLY FOR 
THE VIBRATION METER 

The 1'\I'};S 1.1.'):1-.·\ alld -A I": \'ibra­
lion -' Ielcrs, which [lr(' normlilly hat­
tery olX'ratetl, tan lX' {'onvf'rtC'd to 
power-linc operation with the II('W TYPE 
1202-C Pow('r Supply. 

This cOIl\'('nient tiC power prwk ('an 1 
lX' attachl"d to the Flip-Tilt Cll..;(' of 
the yibrntion meter, as shown in the 
photograph . Price : $135.00 

SPECIFICATIONS 

f'1/Oml'nl 

Vo/tl 
"'rt~~ S"Pplll 
~ lI'otu t'O/q nl(l 

10S-125 50--400 3 'I 1.3 " 
1 n. .. 2.so .so 6 

" L3 " 

P/(lk 
S"Pplll 

t'O/I~ rna 

••• " 
U " 

7* " 9Vi 
• J~ ind>e. 

2YJ Ib lib 

(700.235. 0.2 kg) [3J kg) 

'3 1.3 11 U " 
13 ",no) 

COAXIAL U-lINE SECTION 
The V-Line Section is, ns its name implicSl, n S<'l'tion 

of coaxial Ijuc ill lhe shape of the IcttN 1I. It. is supplied as 
an accessory "'lith our Tnt; 1607-A Transfer Function and 
1 mmittance Bridg{', but is also a useful eoml>oncllt ill many 
coaxinl line sct-ups. In resl>Ollse to many r('fjtlcsts, we 
are now making it generally availllble. Price : $25.00 

RELAY-RACK MOUNT FOR THE TONE-BURST GENERA TOR 
The TnE 13!)6...A TOile-Burst Geller­

II.tor, described in the May, 1004, issue 
of the Erperimenin', can be adapted for 
relay-rack mounting through the usc of 
panel extensions, a.~ shown in the ac­
companying photograph. Pa nel height 
is 51{ inches. 

Order Tnt: 480-1:':$08 Adaptor Plate 
Set. Price:$7.00 

ERRATA -
JUNE ISSUE 

The fo llowing errors have ~Il noted in our JUlie i::"lll' : 
Page II , line II : H, should be Qj . 
Page 11, Figure 13: transistor should be 1a1)('llcd Q •. 
Pages 3 a nd 14: Figures 2 and 20 are transposed. 

General Radio Company 
,. ;:'''D ... 
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