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A WIDE· RANGE CAPACITANCE 
TEST BRIDGE 

• TH E OUTSTANDING fEATURES 
of the new 1'YI'1': 7J.0·1] Cllpacilance Test 
Bridge arc it s accuracy. po rtabilit y, sim
plici ty of operation, and wide range of ca
p:u;itant:e ami (Iissipat ion factor - fea tures 

which make the bridge suitable for industri a l IISC. The brid ge is int en ded 
for use (l ) by the condenser ma nufac turer or lIser (or checkin g puper, 
electrolytic. an d mica condensers : (2) by ca ble al1ll insulat ed·1O ire manu
facturers for measu ring specific inductive ca paf'it~" direc t and mutual 
ca paci tance between cOlHluc lors, a nd capacitance between conductors 
and shicltls; (3) by transformer manufacturers (or measuring winding 
capacitances and capacitances bch\ccn win ding and ('asc; ( ~) by spark
plug manufact urers for checkin g sp:t rk-plu g c:tpacitan ce in t he pro
duction linc; and (5) in general capacitance tes ting. 
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GENERAL RADIO 2 

III this n CII bridge a \;suul ind icator 
replaces Ille l'111'phonc me thod of null in 
dication. In juJu;;!r), earphones arc pro
hibilClllJccause they are too fa t iguing 10 
the operator lind hecause they arc li n· 
sui lahle in I he prc6t!lwc of I he high noise 
IClds existing in most fal,tories. The 
TYPE 740·8 Ca pu\-i tuncc T c,,1 Uridge 
\\ ilh it s 1' ;6I1U 1 indicator OI'creOllle!> I hese 
difficulties and ofTers in addition the ut
most ill sim plicity of operation. 

SIMPLICITY 
E,er), effort has IJCCIl "lade to mill

irnizc the numher of controls and to keep 
IIHmipulalioll as si lllpic as possible. He· 
ferring to the panel phot ograph, Figure 
I. the only dili is arc the capaci\;ln ce ,Iiul 
and "Hlltiplier S\\i l('h, "hid) read di. 
rec tly in ccqlllci lancc; tlU' direc l-reu(ling 
~Ii ssipation fac tor Ilia I: ami a sellsi til,i ty 
Ililll \Ihiclt allows the operator to adjust 
the sensitiv il y of the visual indicator to 
any desire,1 lailic. DaIl e-r ic;; and ex ter
nlll or intcrnal osci llators arc avoide~l, 

Hml. he ing designed fur 6O-e) d e 01)Cru
lion , thc bridge can he sel up ami op
erated atllny location where .. liS-volt , 
GO-cycle line is al'lIilable. 

To make the hri(lge e ntirely sUltllblt;: 
for l}()rtalJle use. it is mounted ill a li gh t 
c .. rrying ' ·IISC. of airplane-luggage eon
s truction. with o;ol-cr und handle_ so that 
it l:an be ("arried an) II her,· lI"ithout tlam
llbe to knobs. diu Is. or other irnl}()rtILlit 

BRIDGE 

part s. The cons truc tion is so ruggcllthat 
there is li tt le Janger of damage, evcn in 
inex perience, I hands. 

I~i\· e !I]icrom icro fa.·acl s \ 0 1100 micro· 
furads for ca paci tance and 0 to 50% for 
dissipation factor arc the rangcs of thc 
hrid ge - ranges II hieh makc it sll ilUblc 
for almost "I'ery indust.r ial or laboratory 
application. 1\ 1 olle end of this range is 
the ca hle ami II ire manufac turer, \\ho is 
generally interes ted in mensurclllcnt s he
low l{}()O micrornicrofarad s. and at the 
other end is the elec trolytie condcnser 
manufac t urer. who is interes ted only in 
capacilullees of tht;: order uf 10, 100, ami 
1000 microfarads. 

Tllc loss ha lanec con lrol of thc IJridge 
is ea libratcd in l)Cr eent dissipation fat;. 
tor (RwC). li nd all refere nces to this los" 
fac tor lIilll)C made in !CrlllS of dissipll' 
lioll fad,or rather than 1)OIIer factor. 
This is i:.ecause dissipation factor ;lIltl 
pOll er factor equal each other only fol' 
I'a lues less than 10% . T herdore, in I iew 
of the 0-10-50% ran ge of the bri.l ge. it 
lIQuid he a miSllomer 10 refer to the loss 
factor aSHn yt hing but tli8-sipa I ion factor.· 

THE BRIDGE CIRCUIT 
The bri(lge ci rcuit is shown in Fi g. 

ure 2. The standard Hrlll eOllsis ts of a 
fi_xell condenser in series lI'i\h a va riahle 
rcsistor . Onc nHio llrlll is vllriablc in 
dec!lfle steps lind the other is con t inu
ously variable and ca librat etl (Iirerl.l) in 
capa('itancc. 

The roller for opcrllting the bridge 

' See T.Me l. " •• e 7. 

fiMPJ..IFlE.R 
VISUflL 

INO/eRTOR 

UNKNOWN 

STANDA~"O'~--~ 
DISSIP,qTIOf.j 

FACTOR 

Fila II r. 2. ::ii",· 
"Iit;,·,r "iri"J:: ,Iia
grl .. " or Ih.· 
Tn!! NO·II C,,· 
p",· i ~ lIIl t· .· TI'~l 

Bridge. 
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circuit is obtained from the 60-cycle line 
through 11 sh icilled isolating transformer. 

.-.. Care II as taken in the design lind con
struct ion of tliis po"er transformcr to 
insure eomplet.e isolation of the bridge 
"ircuiL from any \'ariations thaI might 
oceur in the su pply line and to ill8urc 11 

minimuill o f ca paci tance hetweell ge n
erator terminals and grOlJluL These pre
caut ions are lIeeessar) in order to 
mai n tai u the high degrec of al'curaC) 
olf whil'h the lIridgc it self is eHpahle, 

The \ohage impressed (,cross the 
LNKNOWN terminals varies "011 lin 
tlously II itl! the brillge setting. For vcry 
slll all capacitaJl(:es lIlellsurcd on the 
_000 1 capacitance range. the \ollage 
across the unknov.n condenS(!r is ap
proximate!) 351'011 8, Hnd Ilit h increas
ing ea pacitance the vol tage decreases, so 
IIUI! at 100 microfa rads the voltage is 
a pprox imately one voil, 

- THE AMPLIFIER 
AND NUll INDICATOR 

The problem s invoh'ed in obtaining a 
sa I isfac tory I isuaJ null illdieli lor are con
si derably morc exacting tha n thO!'e in 
ob tai n ing a suitable acoustica l indica tor. 
For the acoustical melhod of balance, 
the ear can tolera te the prese nce of con
siderable harmonic llistortion <11111 ex
traneous electrical noise II ithout mil
tt'riall) reduci ng Ille accu racy to lI'hidl 
t ile La lum'c call be obtaini~.L In th is 
br idge, an electron-ray tube (the so
"lIlied rnu gic e~e) is lIsed as n delcl"Ior , 
Wi th this t) 1:Ie of visual Indica lor, hO\I' 
"\cr. til l' presence of harmonics or elec
trical noil'e .. auses the -'e),e" a t balan,'c 
to appear fuzz), llllt! unless tlll'se nuise .. 
a nd IHlrmon ie,j, are fil tefl,d ou t, a !'harp_ 
a.'cura tc lmlam'e is impossible. 

B)' using a high-gain amplifier 111111 a 
- sharpJ) tuned filter I'i rl:uil. a lisuul 

lIuli illiJicator Ila vi ng the s('lIs iti\ il) of 
the a lll plifi('r~'lIrphone .'0I11hiIl1ltion Il a;; 

3 EXPERIMENTER 

been obtained, The sdlCJualic diagruHI , 
Fi gu re 2, 8ho\I S 1I,e I"onnections of the 
,Ielector circuit. The SCllsillvit) po tCI! · 
liolllc tcr cOli lrols Ihe gai n of the ampli_ 
fier and hellee cont rols the sensi!i "il,1 of 
the " isuul indi ca tor, T his sensi ti\·il } 
control is cx trc l11c1 } useful 11111'11 the filII 
sensiti vi t), of the brid ge is 1101 desired 
or whim the Lri,l g.' Ii' IWIIII! lI;;cd i.I !' a 
limit illdil:ator. 

RANGE AND ACCURACY 
The capac illl ilce readi ngs of the briJgl' 

are ta ken from the settings of a sc \ en 
,)Oi llt decade 1I ... 1tiplier sll itcll a nd n s ix
inch d ial hU\' illg a ilea lI.' "il i,-It is approx· 
imately logarithm ic OH~r one decade. 
For ea paf'i tanl'c the bril lge is dirt'c t 
rCil ll ing frOIll 5 rn ilTolll i'Tofanuls 10 

J 100 microfa rads. and it s ne\:u racy over 
1I10S1 of this Il ille ra nge is " ith ill ± l o/t , 

Dissiplll ion fac tor rcallings lire takell 
froll1 a Ilialllhich is li near in d issi palion 
factor over lwo ranges, one of 0 to 5% 
I!larked ill di l' i8iolls of 0, 1% and t he 
o ther o f 0 to 50% marked ill div isions of 

FIGURF. 3, l \ S shown. the capacitance l c-& t briJge 
is aOll wll , light in weight. am1 Caiy to carry. 
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GENERAl RADIO 

I('c_ The dissipation faclor ra nge chose n 
is selected h) II toggle IS " it ch. The IIC

Clime} of di 'lsil'ulion factor readings 
O\l'r pracliclI li} the entire ran ge of the 
bridge is "ilitin ±3_1 of one of the smull · 
"iil ..ca le di\ iii-iOIli;. This mealLS that on 
the O .to.5~ Ilissipalioll factor range the 
error in dissil}U lion factor reading is 
± O.075%. and on the 0.10·50% range 
the ItCj'urney iS lo "'i lh in ±O.75% . 

GO·CYCLE MEASUREMENTS 

Intended (or industrial use, the lIe\\ 

TYI'!;; 740·0 Capaci tance Tes t Ilridge 
was of ncccuilY designed for 60·c)I:.lc 
operation. To tllc ca ble, transformer, 
and electroly tic t.'Ondcnser manufact urer 
IOOO-c)cle IlIC1I8Urc m ents hs\ c been of 
little "alue. since much of the clillip. 
Itlenl manulaclufed ill these industries 
is intended (or low.(retluellcy opera tioll , 

Neither of the UNKNOWN terlllinuis 
i1l actually (."O l1l1cctecl 10 ground , Ill· 
though a l ha la nL"~ the low terminal of 
Ihe bridge is effectively at ground 
pOlelllial, Il aving both lerminals "", 
grolllu led mak,·s it l}tJ:,5jblc to u:ot! Ihe 

IJritige for ( I) direct t'1I 1)aeiI4nce meas· 
ure'"enl;; hctl\CC" tr ll. lIsformcr "iudiugs 
lI 11d !Jell\ Ce ll l'ollcluctors in lI1ulti,\ ·OIl . 
,1t1\'11>1' , 'alit ..... lI11d (2) for dirc," IUCIIS' 

UP·UH'IlI ,. of Iht' dircc l aIHI ,..u I 11111 

1' ..... 1 liK I. Th .. (1I,,_cil,,"("( 1" 1 IJrid~" 11<:1 "I' 
r .. r Ihe rll"iu 1~l ing of mica e(",uen~n. 

capacitance be l" een conduc tors a nd 
sbields a nd !Jc t\\ cen Iralls.former "ind· 
ings and cascs. 

Sperific induc ti" e capacity a nd its 
chunge with moisture absorption are 
other measurement s which ca n be made. 
a nd becuuse of Ihe extremely wide ran ge 
of the hridge it can e ,'en be tlsed for m ak· 
ing these measurements on &land aI'd 
IO·foot test samples of insulated ,~ire. 

POLARI ZING VOLTAGE FOR 
ELECTROLYTIC CONDENSER 

MEASUREMENTS 

In the s tandard TYPE i 'IO· O Capaci· 
tance T est Bridge no prol' ision has beell 
lIlade for the connection of (I d-c polar. 
izin g ,'ohng". Termin als for the I!ouuec· 
tion of a polarizin g ,'o ltage ItOI'C heen 
purposely left ofT. 80 ;IS to keep tl.e bridge 
(ree (rolll term ina ls " hicll are lIot al· 
...·o,-s requircli a nd " hich lIla y be confus
ing to Ihe ine'l}('rienced 01)Crator. The 
bridge eircuil, hOI. e ver, is so arranged 
that a (I·e po larizing vollage up to 500 
voll s call be applied, a n.1. for Ihose who 
are interested ill tlsing tlte IJridge for 
checkin g d ec trol},tic condclIscr~, sl)Ccial 
bridges ca n he supplied "illt terminals 
for introducing a IJOlarizing ,oltll.ge. Fig. 
tire 5 sho"s lhe mau ncr in ,d.icll lite .I·e 
po larizin g loltnge ca n \)c inlrOflul'ed in 
Ihe circ uil . 

USE AS A LIMIT BRI~GE 

The ,islla i indiclltor makes it possible 
10 usc Ihe bri,lge for prOdudion COli · 
.11·nscr le,,;1 in g . • \ h er a single prcliminnr~· 

;11 1;11511111:111 . Oti C eOl.lllcnscr nfl cr another 
CU ll Iw piu l'I' ,1 II CI"OSS the U ' KNOWN 
tcrminui ... !lmi tlte ciec lric l')e ... ill in.ti. 
('ate imme.iin ld)" ... ht!lher or nOl cach 
("(lIHII'Il!'f'r is ... i lhin fhe a II O\~"11 toler· 
ance. \\ h e ll Illc hril lge is 80 llsed. CII I18C
ilnJlI"l' dle. ·Ls ;Ire llIutte IIl m()S 1 inst;lIItl) 
nnd \\i lllUIII rt"luirin;:: all}" careful meier 
rt:allillg or diuludjllStlllCIiI. 
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UNKNOWN 

P 

STANDARD 

DISSIPATION 
'ACTOR 

F'CL KIi 5. Cire,," ~hu .. iug ,,, .. lho(1 of '''IW_ 
{h,cing Imlariz;ng volt age. 

740.1j I 

5 EXPERIMENTER 

This cap."lCit8ncc te.-; t bridge sets 8 
nc ..... s tandard for accurac} . ruggedtless. 
porlahilit}, allli sim pli,·i1f_ a nd makes 
comUlcn·iall} a,aiI3I.o1 .. a ca pacitance 
mcasuring instrument suitable for pro
duet ion IISC. li B "ell lII! routine laborll
tory mcasurements. L. E. PACKARD 

SPECIFICATIOHS 

POWIf Supplr : II SIt,l liI.60'·ydeti. 

POWfr Input : 15""11;<. 

Ylcuum Tubl l: 0,,(' ...... h of Irr~ 6XS. 
6J 7, 6E5: all are BUI",I , ... I .. -ith the hri,lge. 

M 0 u n I r n I : Por taM,. Cll rr} ,ng Cllse. 

1'111 Wel,hl : 19 ,"""I<IB. 
OlmlniiG n s:(Length) lil i! " ( .. ;dlb) 15 J: 

(he;llht) 9! .. i,,~I ,e~_ on~r -.. lI . inclnd;llg 00"« 
..nd hundles. 

Price 

f:~l r. lern,;" .. I" i,,&talletl for IlOllIr;z;"3" 0111lge . I 1140.00 
. 10.00 

"Th .. '''''''''nen' .. l""".oed und.,.. p.'en'. Dr,~ A ...... ;",u Te"',~ .nd 1·d .... ,'" C,.",.,,}. """" r r ..... UIlI ... ,iop ;" 
._ • ...,h, In~""I"""'. _ ... urc .... ,,'. 'eo""I. '''''''''''''''' .• IId de.~IoI"...,n' ... , ... ~ in r."'~ .,,,1 "'I~"'" ..... na. 

A SO-CYCLE SCHERING BRIDGE 
.MEASUREMENTS Of THE 
DIELECTRIC PROPERTIES of 
insulaling materials arc acquiring II 1'011-

lIuntl ), increasing im l)()rtancc 10 in_ 
dustry. Thc..e measuremcnts inc1l1llt· no t 
only the tes tin g: of lIIaterials used as <li
c1eetries ill ca pllcit ors_ and as insulution 
in trllils formcrs , cables, ant! electric;!1 
llIuehillt·r} . but IIlso a multilude of le"IS 
0 11 ceramic. fabric, IItHl pllpe r prolitwi s 10 

lle termine their compos ition . rnoiSlurt' 
conte nt _ and the effec ts of ICn'l.leralu rc, 
huntidity. IIlId \'oltage b'Tstiicll t uf,on 
them. For sut'h measurements, il. is lle 
s irablc that the IIcccssaq Lridgc elluip
ment he ;;i mple and ca pable of ra pi,1 
routine nWII"urenwot s. Siuec much of the 

mat eri ll l so tcstctl is for u~ at commer
cial pO\lcr frc{l"cncics. il is c..'OIl\'e nienl 
to use the a-e lin ... as a sourcc of bridge 
1}O\\cr. ,dlieh elimi na tes the III-oed for a 
i!4!purate QS(: ill utor. 

The '!'WE 67 L- \ Schering Bridge is 
rlesigned for Ihis sort of ,ucasurcntent. 
Tile p(mer SOlln·e IIIl1y be onr 115-volt, 
60-i,},·le line_* The vll lta gl~ across the 
IllIl..lIOIIn cI!paCilOr ca ll he va ried con
linlluusl, frrull :I.,·ru lO ten tillles line 
,oltagc h} meu m; of:t pote nt iome lcr and 
input Iram, forlller. '\ meier is pro'itled, 
rCllding in kiln, oils the nns l)()tentiai 
IIpplic(lto the bri(l g" alllL c;;scnlially_ to 

"Th. Ioo-M'.~ .. . n "' .... ,~. , . 11)· r'''I, .. n'r I ... ....... " 10 . "d 
60 ~rc..,., 
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GENERAL RADIO 6 

the unknO\\J1 ca paci tor. Both the in put 
Ilnd output tra nsformers are astu tica l! ) 
\\ouml. anti the bridge is clec lrOSt/ll i· 
('all) shie lded, 60 tllII! ex ternal GO.cycle 
licilis do not affcct the measurement s. 
(..:erwin sources of error. Jillicuilio dim 
illlltc ill a direct.reading type ofSchcrin g 
bridge. a rc avoided in lhie Lridge b) II ~' 
iu g a suiJslilution method of measure_ 
mellt. 

Thc bridge 1I('I\\vri.. consists of '\\0 

fi'Cfl C(lua l re~is l a llcc arms, IU lind 1( 4 
(.I!oe(: Figure 2), sh unted b) til l' CIl I)li Cilors. 

(;3 and Ct. and '\\ 0 capacilalll.:e armlt, 
one l"ontaining a fi\(·J capacitor. Cl , and 
the ot her a stllndard .-apacitor, C2 1, and 
it s trimlller, C22. The Unknm\ll ex ternal 
l'R l'ueilor is con nected in parallel \.ilh 
the s tandard , C21. A suitably shielded 
anti resonated transforrller joins the 
bridge neh\orl,. to some form of lIull
lJa lunce detector not included in the 
hrid ge. The junctio n of the ca paci ta lH.:c 
urlll S, the IIlc ta ll ic housing cabinet, a nd 
olle terlllinal of the IInkno\\ n capaci tor 
arc b'Tounded in operlltion. The input 
transformer isol:ll es the bridge frolll 
gro Lllllls in the IJO\l cr supply. 

In thc '1', I'~: 67 1· \ Schering llrillge 
the e(IfmciwlIf.:e IXlhlflcc is millie b) 

means of a '1', I'E 722 Precision Con
denser. C2 1. the I!cale of .. dlich reads 
direct I)' the cll pacilance. C~, of the un
known ca pacitor. This seale is Clilibrated 
in s te ps of 0.2 j.lj.l f . The maximum ClI pllC
ilnnet is 1020 j.lj.I f. UnknO\\11 capncit ol'$ 
of larger \al lle , llllll 1020 j.lj.I f m a), I.K! 
measu red inllircctl y 1;)' a series suLs ti
tlllion me thod. The precision of abso· 
Iul e Cz ,,'a ILlel lIIeasured on Ihis brid ge is 
better !lUIlI 0.1 % o f full scale valuc, or 
± I j.lj.l f. Small differences hel\\cen two 
cllpacilors. 0 1' Slllall changes in II given 
cll pacitor \Iith lillie, temperature. hu
mid ity, \o\tage gradient , e IC .. 1118) be 
llelermined "ilh an accurac} of fro m 
± O.I 10 ± O.3 j.lj.I f. 

The n'Sislirc 1m/mIce of Ihis bridge is 
lI cf'omp lislw(1 hy a separal e \tlrinble 
ca paci tor, C l. the scale o f "hith is cllli
brated . at 60 f')cles, in terms of the 
fUII Clioll :· 

S - D.C 
in ,,\lich Cz is Ihe cllpacitance in micro
microfllrads ami D~ II Ie dissipa lion fac lor 
of the IIHkHf .... n capacitor. The S scale 
is. tI,ercfore, calibrated in micromicro· 
farad unil s. The llissipation fa ctor, Je
fined as the ra tio o r resist ance 10 react
ance a nd helll..-e a pure number. is nu· 
rnericall) clllJa l LO; 

t) "" U.,wCz 

"A """"",",kot, (""t .... 

m".' "" o,."I>e.1 ("" 
oohe< (r .......... ~. 

Fua "K I. Pond 
.. i,· ... or \t'e (,(). ~ 
(""),.-1e S I·ln·ring 
loridg". i\\" •. II ... 
coll,(""uj" nl ~h .. lr 
for , ,,,, I ~Io.-("in ... n~ 
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FJ('I II K 2. C:ircui l. diugru ,,, or ,h .. '1',-"" 67 1. \ 
Sclwring Br'd!;" "iti, It", p" ""r ract .... r multi · 

p li .. .. ~ .. il" h ill th .. \ I 10000; I;on, 

\dll'rc Hz i" the cqu; vuli' lI l 8eric~ res is t
IInce i'l ollllIs lind Cr lhe Ctlui, alcllt 8Crics 

capaci tant'c in farads of Illc unknO"11 
cap1l(' ilor. 

The rliss ipa I iOit faclor I /)" out II inc,l 011 

the Srl,cring hriclgc is the cotangent of 
the phase angle or the langent of the 10S:i 
111lglc ()r the IInk.IOII'n capacitor. Ilhile 
the I)()\\cr fa c lur is the ('05illc of the 
pha.;;e angle or the sine of Ihe I05S angle . 
POIH!r (;u'lor and dissipltl iOIl fu e tor ure 
essentiall y C(luul for 10\1 lObS dielectrici' . 
The relations hip among: IIWI;C fOllr 'Iuan
lilies is indicalCll in Table 1 be lo, .. 

The maximum S scale value is abuul 
1:10/,101(' C apacilnr!! having larger l'alues 
o f D"C1 may. ho \\ c n ' r, be measurell b) 
II "eries substitution mctllo(1. For till' 
llIeasurement o f vllluei! of S less than 
8 #J#J f , the range o f the ,>o\\ er (aetor dial 
can be redU(:ed by II fu<:tor of len, 

the re b y in cre as in g Ihl.' preci s ioll of 
measurement. This is acc.'o mpli l'hed L) 
thro\\ing a 8\\itcil \.hkh councet s the 
1>Ol. er factor .'apa.:itor, C I, as 8ho\\' 11 in 
Figure 3, The (:QIIIIJC Il!lllling cupul'itors, 

TA BL E 

7 EXPERIMENTER 

FU';l HI; 3. Cirelli. diut:n .. " or ,I ... hridg:t' "i,t. 
1,0" .'. (ncwr 8"i.d, in .10 ., \. . 1 I .. . ~iti '.n . 

(:7 a'HI CH, arc 11 1'0 <:onnl'e ted in Ihi .. 
,."itch 1}()", itilJll 10 re lain tlU' ~umc initi ll l 
cllpac: ilalH'c lind resis til c bnlum;es. 

The fir~ t M:a le dili .. ion on the 1'<11. (' r 
fndor dilll i" IInit } in Ihe norllIal po
sitioll , 01' 0.1 in the low-runge l>O$itioll . 
The Il1l1ximlllll error ill the de tcnnina
lion of lhe l a luc o f S (or the 1.0 multi · 
plier is ± 2f1 o( the tl ial reuding u r 
± O. 2 #Jp f, Illliche l cr i .. Ihe lurger. Till' 
maximum error in Ihe de l.' rllIinution o f 
S "ilh tht' 0. 1 IIl11hiplier ito ±2~ or 
± O.05 /J/J f \lhicluHer is the larger. The 
ldll'olule error of til t: I..:QItIjJu ... ·t! di ;;6ipa _ 
lio l1 faelor ;l1\ oIH'~ Ihis ligur(' in addi 
tion 10 Ihe error (I f C .. nll'3surClllc ni 
~ I.lCcifie{1 a lJove. 

The Irimming ca pacit or. C22. lUhl the 
cllpacil or, C3, arc u~d in es ta blishing 
the inl11111 hldance of Ihe bridge be fore 
lhe unknO\\11 ("apaci lor is allacil('d . 

The brillge is prol ided " ilh 11 "ord (or 
I'onneclin g it to the 11O'\t' r 1l' lI ill . a lO pe · 
ciall} siliclde.l lead fllr joinin g it 10 the 

1 
,.hu$<! f~, OJ .•.• ; 1'(11 hili / ',," ... r IW- I 'V 

--riP 111/1.1<' (" 1-11' """::1,,,- ""<,,or 

'" 0' .""'~ .0000 0 
l\.; "' , .0875 .OS?:! 0.3 (1 , 
",,' 10' . 1763 . 1736 1.5:1' , 
75 15' .2679 .::!i>I-tIl 3.1 , • 
'0 20 . 36-10 .31.20 6. 1 • , 
65' 25° . 1663 . 1226 I).~ 

, , 
"" 30 .577,t .5(1{Ii1 13. 1 , 

" I)wer Fa<: ' ()f - {'flO! .'<)tan-' 1)1 
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n ull de leclof . 81111 a horiZOlil a l "heir 
for Ilu p por ting i'1Il 11 11 ex l.erna i ca pm,itors 
" he ll noed ill a rcll1).rack mounti ng. 

For a ll of the contemplated IISCII of 
th i~ bridge. it has !'ccn fou lld Ihill. 110 

guard circuils a rc require/I. In the in
terests of si mplicity of o l>cralioll and 
m iuirn ulli t'xpc n5e, no pro\ i/l ion fo r silch 
guard eircuits has heen Illude. a ll/I , IHls 
the br idge is capa hle of meas uring o lll} 
! \\o- Icrmill ll i ca pncilors. 

Some form of lLull -ba la ll\;e tlc lcc10r i6, 
o f (:O UTse, req uired fo r IISC wilh Ihis 
Iwidgc. The customary hcul lpholiCIl arc 
not satisfactory a t corulllercial frclplcII
ciea. T he best detector is some form 
of visua l lIull indica tor hal ing t he re-

{lui re,1 S1! IlSili" il} and a sufficient fl egrec 
of select;,'il)' to clim illill c a ll hllrmonies 
of the appl ied frequency" hieh arc un · 
avoida bly preselll in the OUlpu t of 1\ 

Scher ing brid ge lJuluul'ed al the fu nd a· 
mcnta l of the uppliell fre{l"cllq. The 
!I .e OltCrlI te(1 '1', 1' 1;; 707 CU lhodc. l{a} 
N ull DClector,· COlllplf'le in olle unil , i .. 
illeal for IISC " il ll t his bridge, or a suit · 
nblc sell:cti,'c IIlII pl ifier follo\\crl by 11 

rectifier I} pc of meter lila y be (' I ll plo) cil . 
For e\"lI lIIple. t he T YPE 8 11·:\ Amplifier, 
the TYI'E 8 14·P3 GO ·C) cle Fil ler , l' IIiI the 
T YPE 188· 0 1 l{cl' lifier \l e ter lII a l..e a 
sa tis fu l· tor} 
eral Il lHlio 
1938). 

combina tion (see Ihe Gen . 
E.t:pcrimen/cr for J ll llulIry, 

- 110 11 \1'10 W, L" II SO'" 

·"hi •• "'''' ""n ,~d",. , .... "ill I", .k..,,,I,,,d i". ( ..... 1 .... "",,,. 
i .. , .. or ,I", j ';" ·I,..,.,·~ .. n'''. 

SPECifiCATIO NS 

P owe r S up p J~: 115.oIUl,60C)c1t'!!. 
Po wer I npMI:30wallll. 
Mou nllnl: 11).; .. d. rela,.raci..I,anei. 

Type 
671-A 

Ne l Welt ht :3IP:Z I" .. mds. 

Di mens ion s: Pa .. el. II) ~ 12', ;nch",,; dCl'lh 
hehind I .. ",d, 9~ inches. 

i 'rj(V' 

REGIlT 8-12:..00 

MISCELLANY 
.M R. H. W. LA M SON r ea d a 
pa l)Cr a t the sprin g Illeet ing of the Acous · 
t ical Socie t} of \lIIerica in Washington 
0 11 "'" \l e t hod of Ohscning Sound De· 
en} lind \ I ea su rin g He\'c r bertll io n 
T ime."' 
• R E C EN T S PE A K E R S a t Gc ncra l 

n a di o nCte rn OO Il colloquia i n cl u de 
I\l cssrs. lI il \. YOHllg, Sa,\i lJ , Pace, li nd 
Cr iles of Wes tinghouse Elcct ri (" and 
\l anu fac turing Compan}; \ Ieasra. Hiley 
a nd Cut la of General Elcc tric Com pany; 
and \l eaHs. Ehlc and \I arstcu of tlte 
Interna tiona l Heaialance Compu lI). 
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