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PEBIMENTEB 
VOLUME XII NUMBE R 2 J ULY, 1937 

THE MEGOHM BRIOGE 
• I TIS BEe 0 MIN G of increasing importance 10 be able 10 measure 
accllrlllciy and rapidl ) hi gh rcsiSlllrl (''C8 in the r!ln~c from I megohm to 
1.000,000 megohm s. The volulUe resis ti vity of in5ul1lling Illlllcriais is a 
fundamental prOper l) in predicting their e lec tr ica l dmrac leris lics . I, 
iif pa rticularl y scnsil i\c to s mal l traces of mois ture and so becomes II 
,a lli ab le mea sure of lIloi,. lure conte nt. Whe n Ihis properl y is used in 

."onjunc tion "illl dielectric F'GLIIK I . TH'KSII.B \l cgohm Bridge 
cons tant and ro"cr (lid or. II 

Il(mcrful IIlCIl IIS is o lTered of 
s tud, ing Ihe molecular slrut"­
lUre of complex dielc(' lrics. 

The bar to the s lIcf!essful 
lISC of the Whea ts tone hrid ge 
in this high.resis l3Iu.'C range 
is t he relati vely 10" resis tanre 
or the com cntional glt ha. 
nOllleter llsed to indicate 
hridge balance. The a mount 
or poI,cr demanded b) c\ en a 
sensiti' e "all glt ll'!UlOIIIClCr 
is slich as to make it diffi(,ult 
10 measure res-iS- lances grclli cr 
than 10 megohm s. The usc or 
a vacuuilJ· tube \,oltrnCler liS 
tile bridge detector com· 
pletel}' resolves the difficult) . 
II is quite possi blc 10 oblu in 
a tube "hich pre8enlS to the 
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GENERAL RADIO 
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FrCUR£ 2. Panel view of rhe bridge, iden rifying 
rhe ae"I',"1 co lll rol ~ 

bridge It r~8 is l a nt.:C grea ter lhun 10,000 
megoh lUs a nd 8till a llow8 the bridge 10 l.e 
balunl.'cd to 0. 1%. using an ordinar) 
l)(}illlCr ga lvullometer in ils platc cire'uil. 

AN IMPROVED MEGOHM 
BRIDGE 

Just suo.:" a comhinatioll of Wheatstone 
bridge and vacuum·lube voltme ter was 
designed in 1933· ll nr! has becl! in usc ever 
since. '1'\\0 1..; lId8 of measurements have 
grown in imporlance since then - the 
Ical-age resista nce of la rge condensers and 
t he use of guard cleclrOOe!! and three· 
terminul condcn;;ers- for " hi,, 11 Iha l 
bridge W!IS not "ell adapted. In t ile 1'\1>£ 

5 l4-0 \I egohm Oridge, which is no" an­
nounced , a ll the desi rable features of the 
earl ier model nrc re lained (see Figure 1) . 
'R. ~'. ) ";"M. " Dr;d l~ + V • .,uum Tub. _ M~lul'm Me' .. ,'· 
1;~...,r.llh,110 t...·_im ... ..,r. j''' ... .]ul,. 1'133. I'll. 1·'1. 

In addition. condenscrs cu n be meas ured 
for resistance because the \'oh age applied 
to t he unknown varies only slightly during 
balance. ami a ll sorts of I hree- Ierlllillal re­
sis tors can be connecled becau;;e of the 
fl exibility of Ihe guard lerminals and 
groundin~ syslem. 

ACCURACY AND RANGE 

The resis tance rending of the bridge is 
taken from the sellings of II five-point 
decade multiplier s"ilch and a four-inell 
dial. ha\'ing a sca te whieh is approJ( ima Leiy 
logarithmic O\'er one Ilecade. These appear 
at the boUom of Lhe panel in Figure 2. 
The M U;OIl\I i; dial is sho" 1I {ult size in 
Figure 3. The main decade is 7 inches long. 
Uence the sca le length for the resistance 
range from 0.1 ,to 10 10,000 MIl, over 
which the accuracy of scale readin g is 2% . 
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is 35 inches. Taking into accounl the I;!r­
rON! in the other bridge arms. Ihe accu· 

-. racies of lhe resislance lueasuremenla are: 
Range Error 

.1 \10 - 100 AiD ± 3% 
100 \10 - J ,000 .MQ ± 6% 

1.000 \ 10 - lO,OOO MO ± J 0% 
Beyond 10,000 \'10 Ihe error is essentia lly 
Ihal wilh" hich Ihe sca le on lIle 1\1 ECO IDI S 

dial can be read. A resis lance of 1,000,000 
\10 can be delected. 

THE BRIDGE CIRCUIT 

The bridge is composed of the four arms 
A, 8. N. P as shown for the OI'EII.\Tf.; po· 
si tion in Figure 4. with the 1:IO'ler applied 
across lhe arms A and Band lhe vacuUIII_ 
tube vol tmeter connected across Ihe (.'011· 

jugate pai ra A-N and IJ-P. For checki ng 
Ihe gnl "llIlolUeter zero, Ihe tube is isolated 

FICI.R" 3. Full­
~ize reproouction 
of the MEG· 
QUMS dial •• how. 
ing .1110 the eche· 
tuatie wiring dia . 

gram 

3 EXPERIMENTER 

frolll tbe bridge "ohage as shown in the 
CUECK posi lion, \lith Ihe high resistors 
Nand P cOllnected to the grid exactly as 
ill t he O P E IUTE position, The effects of 
any voltages. al ternatin g or direct. in Ihe 
IJll known resistor P and of any grid cu r· 
rcn t of the tube \Ii ll not 1I1'1>car in the 
britlge balanl'C beca use they are balanced 
Ollt in the zero adjustlllcnt. There is also a 
C llARCE l)OsitiolJ. in "hieh the unkllo" II 
re iOis lor P is placed across the arill B. This 
is ,'alliable in measuring I he resistance of 
large condenscrs, 

The exac t connections or Ihe \"ariolls 
arlllS are shm\ II i II the schema I ic wiring 
diagram in the cent er of Figllre 3. NOllI1l 
the s tandllrd resistors wh ich lIluke up the 
lV·arm arc \I'ire \\'oll lld. The IWO hi ghcst 
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GENERAl RADIO 4 
The high l>Ptelll ia l termin a l ami a ll 

Icads cOlUlectc.1 to it 8 rc insuhl1 ed wil h 
arc of Ihe le"B s lable IIl cla lliZCll-fila lllc n t lo,, -Ioss bakelit e, XN .262, which e ' en 
lYI~' \ l l'an8 a re p ro\ ;ded for t.'O llIl ccti ll~ 

Ihest' rt',I i S I Or~ in the ' -'·a rm a nd mCllsur ­
ing thclIl ill ((' rillS of the "in"' \\OUlul 
s l ll n ~l arrl s. 

TERMINAl CONNECTIONS 
\ 11 Ihe term inal,. o f IIIe br idge M e 

grollp,·.1 tO~"lhcr in the uPI ~r parlor IIle 
pa ud (Figure 2) to a llo \\ the COIH Cllic nl 

eormec lioll of a ll l) pCS o f re~is l ors. For 
mcal"urin g: a ll grou nded r CdiSI I)f"S a nd In QS t 

t wo- termi na l resis tors, the ground post C 
is cOllnt'c lc .1 10 t he LOI\ termi na l h} tin! 
spring d ip pro\ ided. T his grollp includes 
the ins ui:uio ll r('sis l a ncc of electr ica l 11111-

I'h illcry s lich ;UI gcncrlllorl!, III I)Ior8, Illlil 
t rttnsforlllers. c lec trica l e{1 UipU 1C1l t sud, a8 
rhcos tats und hOllsehold a ppli nnccs, @i ng ll' 
conductorll. ca Llcs. a ud oolldellscrs. I~or a II 
resistors ha\' ing II thin l lerm ina l, .... hii·1! 
lil a} lie hrough t out 6t'pa ra tcly or ma} be 
grou nd it self, this th ird termina l is con­
lIet:ted to tbe GL\ KU termiua l us sho" 11 in 
f igure 6. T he gmund post G is connec ted 
to wl, iehcvcr of Ihe two LC rll1 inllls. Lo\\ 
or C UA IW. I!' grounded, 'I'lli' bridge I hell 
mcasllres the dircct res istllllce Ull a rlll 
rejc(· ts tl lc tl'rmina l resist a nces 1l , lIl1d U!. 
\11 IIIull i- .... ire I'ables. multi -circuit tra llS_ 
formers. a nd mul ti p le tenuim,1 condelll>Crs 
a nd nct .... orks a re incl uded in this t} IIC o f 
measu rement. G uard eleel rodcs a re fre· 
quelltl} al lded Iu ~i lll ple I\\o- lcrmilla l dc ­
lices to elimi na te ho th su d uce leakage 
li nd the e ffec t o f frin ging in discs o f insu­
lu ting "rute ri:l!. A good e_>.;a mple o r this 
usi ng rn"r+'ur} dee trOiles is s ho \\ n ill 
F igur(· S. 

.... it h the exis ting lII ull iple pull'3 to ground 
has a resis ta nce to groUl'tl o f o\'cr I \1 \1 0. 
The black cruckle-fini sh on the pand is 
st ripped rrom a roulltl the pund ins ulat or 
so thut , wllell till ' G L ,\lCU lerminnl is 
groumled. tl,cre \\ ill he no lenk age o ver it 
10 the Lo" terminlli. 

RESISTANCE OF CONOENSERS 
The leakage resistance of oondcn5ers is 

mcasured in tile sallie IIHIIIIlcr as o ther re­
I! is tallces exccpt .... he ll tire clI l'aei la nce is 
large. a lenth microfa n,d or greater. Suf­
fi cien t timc III lis t Ihen be a llowed to 
charge Ihe eondenscr , til rough the 6t1l0d­

ani resistnlwr' in the iV-urm, tv the \' O ll_ 

agc it .... ilt IUI\'e when the bridge is bal ­
a m·ed . The timc cons lllnl o f this circ uit, 
which is the prod uc l o f the ea pucitance in 
microfarads a nd the resis ta nec ill meg­
OllillS, is a corll c nicnt IIWlIsurc of th is 
l imc intCrI'al. " ' he n this is more lhun a 
fcw seconds, time is Sln 'Ctl Ly turning the 
control knob to the ell ~n C I;: position, 8S 
"JlOw" ill rigurc 4. This applies to til(' 
{'ond <.' nser approxirrlll lcly the same volt ­
age as it will have Ilt bridge hnlailce. 

Thi ,;; s \\itcl, POSiliuli is ldsu userul " he n 
II condenser sho \\I! considcrllhle dieleetric 
II bsorptioil and therefore aClluires a 1'01-
trllle charge. /Ht er the initia l adjus tme nt . 
tilt: ga h 'anoille tcr zero ca n no longer be 
c hecked in Ihe C rn:o. position hecuuse of 
this volume churgc. In some t) I}('S o r in ­
sulution. SIII'Ii us long eahles "ith bo th 
rubber and pUI)Cr instllu tion aud lami ­
nated llIuteriuls like the pastell miell used 
in high I'oltnge ge nerators. Ihis volume 

Fua 11K I. S..t 'c lllalie Lri olge oIilll:: r am~ for che Cur« posi cio rlll of Ihe eon lrol kllol, 
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-
charge rcacllCli huge propor.lions. II lin! ) 
require hourI! and sollle times da}s 10 ~I ' . 

la ill Nfu ili brium . This effect has fostered 
the rule of thllmb of obscn illg ,llc rChiSL­
a nce oue minute afler the application of 
t he loltage. \n y measuremellt wkcII 
" I, ile Ihis VO IIlIlH' c harge i,.lIo\1 iug is not a 
Uh:asurctllcIli of leakage rcsistull cc. but o f 
charging .0Ilrr1: 1I1. T here is no ddinitc re· 
latiollship be t\\ccli the rcsislam.:c lucas · 
tired Itl un arbitrary lime all(1 111l' fin al 
s l,ead, !'l lale resis tance. The rate of 
Ch l.l ll gl~ of ,llc iuSla nlaneOus rcsis l;ill cl' Ii! 
probnbly of more .. igllificancc· thall the 
resis lllllC't' itself because it suggest ... b, il.s 
magn itude 11o" IIIl1ch grclIlcr 111C final in . 
sulation rcsiSlUncc "ill he. II is I'cr, CBS} 
10 liSe tl1f' hrill gc for s uch mClIsurc mclll s. 
Oula llce is 1lI11iniained by aJju8 tlll~ 1l1 of 
Ihl' ,\I .,colI\l s tlial up 10 a gi' eu limc ,11111 
thc 6("l lin g Ihcn rcad a l leisure. The cur· 
rent f1 0v. iug can I1e easily ca kullil erl frolll 
Ihe ohf'en cd resistant,,. allt l the I olta~e 

appli('d to the bridge. I L is also pr~ihlc 10 
dischurgt: the condenser tlJrough tile 
s tand ard resis tatll'e allli ca lt:ulli te the 
dis~hargl' curre nt . 

EXTERNAl DECADE RESISTOR 

II is l)Ossi hie to re plaee I he 100gari tillu ic 
rcsislllr \,i li l a fil c·dia l TYI'E 602 Oet'ude 
Hesis tulH:c Box "hen the IllIl\;imulI1 1'010, 
sihle accuracy of balance is dc!'in ·t l. Bc· 
sis lances from I() kiloLulis 10 10 kiloll1c~. 

Oh lll8 CU ll then be measured \Iilh un at,;. 
eurac~ of ahout 34%, Se ts of high resis t· 
ance Sl lI l1tlnrds can IJC eom pilrerl ()\ er that 
Slime ran ge 10 an aceuruC}' o f 0. It;; pro · 
\·jlle.1 sueh sLll1l1lards hn ve III·gligihlc 
vul Lage cotllIcienl s. 

POWER SUPPLIES 
Thc \oltab'e normall) applied to Ihe 

bridge is tJO volt s. o bl ai ned Crolll o ne o f 
Iv.O pov. er supplies mounted in bud. of 
lhe bridgc I)a nci . onc for a ·c, Ihe o lher fur 

·R. ". ,",_000 ... " Iruoul~,ion R"" .. ,o.- "f ,\ru ....... 
" ... ,1,,, ..... ", ..... j(q/ t·V"_r'n •. J"' .... Ifill. I'P, 10111 to 1021 

5 EXPERIMENTER 

d--coreration. Eililcr 1.IO\,cr:>uppl) II ill be 
furn.ished \Iil h Iht' britlgt.· as li51cli helml, 
v.hile the Oilier UriC ili a) be obtai ned as 
ex tra C(luiplJlt'nt. I II Ihe !I-C s tl ppl) the 
"ridge and Illbe hillS \oli ages arc s ta· 
bilized nga ins t liut." "Olla I,!C /Il1l"ill a l ion.;; h} 
hullas t tubes. OilTl'rclI! lubes for Illc 
brid gc deteclor II rc u~l ·tl for ,H' amI t.1·e 
o pe ra tion and IIrt' fllrn ished as pari of 
their respet.·t ilt." 1)OIIer suppl ies. ' I'hese 

GUARD 

f"ll.t HS S. Cc-U ror ~tiJ dif'If'ClriC8 ... ~i"g mp...,,,') 
d«lro.tCo! 

tubes arc leslNI fur 10'\ grid current and a 
s lock is lIlainl lt iuet.1 on hund . The ae lunl 
vollage applit,tl 10 liuo bridge etlll be 
measuretl HI the UIIII)GE Ic.rlllill a is on Ihe 
left of Ihc plltwl. Tllt'se tt..'r ill ina ls lila} 
.. Iso be used for e\. lcrnll l supply up to 500 
101t S. This IIl1lkt·S itl)oSIli hl ... 105111(.1) the 
effcN of \'(lltll~C o n Ihe rl'si" taTlce of 
illsllialioll. - H. F. FII~ u) 

FH;tKe 6. Hrid~~ po""t'Cli ... ," ror 1111: mu~"re· 
menl of dirrcl re.! i~UlIH:e 

o 
G 

UNKNOWN 
RESISTOR 

LOW 

GUARD 
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TYPE 544 · B MEGO HM BRIDGE 

SPECIFICATIONS 

Range and Accuracy : Sec table 011 

page 3. 

T e r m f n a I 5: The terminals for con.nec t· 
ing the unkno\\ n resistor inc/ude con nee­
tiolls for guard electrodes so that either 
two- or three-terminal resis tors call be 
meas ured. 

P()wer Supply : T wo t)'pes of l}Ower 

s upply a re ll\·uilablc. one using hallerics, 
the o ther opera ting fro lll a 11 5.volt , 40· 
to 60-cyclc a-c line. 

Vacuum Tubes: With hatter ) 

Bau ery ul,cruleo 
A·C tlllCf"lltc,1 

s upply, a LOSG detector tnbc is used ; the 
a-c power suppl y uses a 6 K7C de tector, 
1\\0 6X5G rec tifiers. ano an 874 ballast 
lube. All lu bes arc supplied will, the 
ins trument. 

Mounting : Shielded oak cabinet. 

Dim ens Ion s : Ca bine t with cover closed, 
(width) 8Y2 x (length) 227':2 x (height) 8 
inches. over-a ll. 

Net Weight: Wit h battery power sup· 
ply. 30}.( pounds; with a·c powcr suppl y, 
25>-4' pounds. 

Co<ie Word 

. ·1 .. 

PriC(' 

175.00 
225.00 

REPAIRS VS . OBSO LESC ENCE 

eOUR SERVICE OEPARTMENT , 
through ""hich arc handled all customer 
eomplaill1 s. repairs. exchunges, and ad· 
justment s, is oft en ca lled upon to repai r 
and rebu ild obsole te equipmen t . Expe. 
rience ha s show n tllat misunderstand ings 
between manufacturer and cus tomer lIrise 
more oft.en wi t h obsolc te ins tnlOlen ts than 
\\li th current models. The. two major 
po int s of llisag-recUlent arc (I ) cost of re · 
pairs and (2) ills trUlnent rlCrforma nee 
after repairs arc made. 

COST 

Si n l't~ each ins trument re turned for re­
eondjtioni ng mllst receive indi vidual at· 
tell tioll, t he work mus t be hand led in 
lIl uch the sa llie WU} as a speci:.1 man ufac_ 
turing job. Consequently, the a lllount of 
sllpervision re(lu ired per ins trument iscol1 -
sidcrab ly more th all that necessary in reg-

ularly scheduled prod uction. An analysis 
of the perrormance characteris tics IlIUSt be 
made as " 'ell as a schedule of mecbanical 
repairs. ,\11 bad ly worn or (Iefecti \'c parts 
mus t be replaced, resislullce clements re­
adjusted, and lhe remainder of the as­
se mbl y thoroughl y cleaned and tigh tened 
mechan ica lly. This in volves an operating 
('heck 01' ncarl y all t'olllponent parts, and 
when these ure fo und defecti ve it is often 
di ffi cult to find replacement s, particu­
larly if the instrument hilS been obsolet e 
Cor any cOllsiderab le pcriod. 

Pari s .... hich nrc of General Rndio lIl all­
ufact ure ma y 110 t be in s tock. While these 
ca n lJe lIlade, tlJe operation is necessaril y 
costly beca use they were ori ginally Ill ade 
in large quantit.ies. Par!.s and materi a ls """"'""' 
suppl ied by ot her mu nu[actu rers may no 
longer be available, which nccessita tes 
fiuding satisfactory subs titutes or making 
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minor (' IUl II~es in Ihe design or Ihe inslru· 
men lo 

'\fler nU repair opera liolls hale heen 
,)errorlned. II complete opera tin lJ lest a nd 
cnl ibratioll mUSI be lII ade in o llr tes ting 
laLoralOr). lI ere again it is uneconom ica l 
10 handlc the ins trUllIcnt s i'Hli \' itiua lly 
since 1111 norlll a l produc lion work is dOlle 
in quu lllit } lo ts. 

F: lcc lril'lI lllcsign lind prod uct ion lIIelh· 
(l(ls are ('(Ins ta n II)' ;111 pro ' ing. As a rl:.;ult . 
lIlan) labor opera tion;; l.lCrforlned 0 11 ob · 
solete ins trulnt'nl s are IcSll efficient!) pe r · 
formell than Ihooe on newer pro<luc ta. 
Tll is is parti('ularly truc of sllch ite ms as 
Ihe T l' I'E 102 Occadc·Bcsistll nce Ilo\' in 
\\ hich certain of the cards wert' wound 
wilh rCll is ta m.:c \\ ire having a high Icm· 
IlCra lure coefficient . Heatlju;iling rcsislors 
in Ihese ea nls con8umes a cOlIsiJera hle 
a mount of li me beca use the wi re is ra iSCll 
in rempera lure whene\'er a soldering iron 
is applied to il. The repa ir o f these re­
sis t a n~ boxes is often no t merel) a ma l · 
ter of readjusting a few resistors, but one 
of replaci ng mos t o f the resis ta nce cards in 
the hox. Sim:e the resis tance cards repre · 
senl Iht' grell ier pari of Ihe ori gi na l" os l o f 
t he ins lrumcnf, repa ir cost s lire oorrc­
spo llcli ngly high. 

1\ cost a na lysis o f recondi t ioning 0 llCra· 
tions 0 11 a num ber of obsoletc inSlrUlllelll S 
!:l llows t !Jat Il\erage re pair prices a rc ap· 
proxiOlalely HIO follo\\s: 

Ori&inai 
CDs' .. } I " .flrrmum, 

Leu. d llm '50.00 
Between $50.00 lind $ 100 
Between $/00 ami ~200 
.\IH)\·" $200 

M axjmum 
Rf'JHlir Chorr 

i5% of li@1 priC<' 
65% or lil t pdee 
5Q% {Jr li~ 1 price 
33% of lis t priet' 

Thcse a rc onl y a pproxima te prices a nd the 
e).aet charge is. of course. depe ndent upon 
t he age ami the condition of Ihe instr u· 
mell t. From Ihese figures, hOI,e\'er. i t "d ll 
be realized Iha l ill many insta lll..'es tile re­
pai r (:os1.8 approach the list price of a lien 
inslrument wbich has replaced the model 
s ubmiu ed for repair. Because of this it. is 

7 EXPERIMENTER 

often leSll e\' l)Cnsjn~. or al least ,·ery litt le 
morc so. if 11.(' UI.~ lr ll "'C Il I i,. r(' pl ace() b)' a 
newer moOd. 

PERFORMANCE OF RECONOI · 

TIONEO INSTRUMENTS 

III adtl il ion 10 Ihe c08t. lhe pe rforma nce 
to be o)uai ned frOIll Ihe repa;re(1 ins tr u. 
l1Ient should Ilf' carefull} f'olls iciereJ. It 
should be obvious Iha t t ile III Il'(i Ill IlUl per· 
fo rma m·e to be e'(peeled from a recolI­
di LionCfl in;;lrnlllCll t is on I) Iha t obla;lI · 
a blt:: when t he illstrllllleni was origi na lly 
sold . Usually Ih i;, is I.:olls iclera bl y infer ior 
10 Ill at obt ai nable (ron, instr ullIen ts of 
more recen t dcsign. In o lher words. a 
eolllplele recondi l iouiu g of Ihe TVI' !': 
5 13· 0 Heal.Frequeucy Oscillalor will b) 
no means ma ke il equa l ill per for ma nce 10 

the newer TVPE 713-;\ Bea l .Frequenc} 
Osci lla tor . As an element of t he lo ta l COSI 

of repairs. there fore, the l)Crforllla ncc to 
Ltc ex pec ted from tile repaired ins trume nt 
is importa nt. 

If we offered for sa le. III ils ori gill ul 
price of SIOO, a bra nd' lIe" Tn>!': 102.1\1 
Oeeade. Rcsista nce Box \_ h iel1 was m au· 
ufaclllrell be l\\('en 1920 aod 1931, ilg 
purc hase could nOI lie j l1s l ified l)Cca usc II 
Typt: 602 ·~J J)ecade · ne.s~ t anec Dox. 
" 'h ieh has far Oc lrer characteristics and 
genera l performance. can he purchased 
uew fo r $70. Y,' t IIlC '-'08 1 o f re pairing a 
T \ I' E l02-:M [Jo'{ 1Il1I) be well in execss 
o f $50. 

Our Ser vin' I)"purlrnent "i ll he glad 1.0 
ad vise Ihe USN of C;~ nera l Had io ius lr u· 
ments regar{ling hOlh t he proba hle COSI 

a nd t hc desirabi lil) of reconditioning old 
inst ru mcnts. If. a ft er an ins trument is reo 
cci\cll for repai r, t he cos ts are eviden ll) 
11luch higher thau the origilla l estimate. a 
forlllal (1lIOlaLioll \\i ll be su b",ill,'d hdore 
\\ ork iSS lll r ted. - II. II. 0,,1\ 1::5 
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MISCElLANY 
• AMONG rcccnt ,isiiors to our la bora­
tories "crc Profcssor William It. Work, 
!lead of the Elet'lrical Engineering Oe­
partmcnt lit Carncgie Inst itute of Tech­
lIolog) _ lind Laurence E. Jcrm) , Ed itor of 
\IACII/ ,\E OEStG'\, 

elF YOU are going 8"3y for several 

months this summer be sure to IClUC )Ollr 
forwarding addrcss A'\' o POSl'\GE with 
) 0 '" r ",1 Officc, 0 1 hc,";", 1 he Ex. 
perimellters ,,; 11 be returned to liS " ith 
the nOla lion ,Ogone a\\a) - address UIl­

known ." This ca USC8 much lIIHlcCC8Sar) 
correspondence and delay. 

TilE Ce:If'm i NIH!io ~XI'Ef('MI:.',':T~U is mailed u;il.l,_out clwrge. enc" mOTU!, 
to ell gll, C('rs . SCICIit/sts, t cC"'UCltIl18, unel ol.lters Interes ted III ('011111111111-

('(I I iOTI-l r(''IflNIC), III eflSIl re lll(!II t nllc/ CO" 'roi problems, 117/'e" se"dillg rCl/uesLs 
lor s llbsl'riptiolis fwd fUldress-cllfl/lge "oticeso plea se sIIppiy the jollou'i"lJ 
illjor lllolio ,, ; '1fIIII C, co mlM"'y IIa,ne, comptllly tldelre8s , type oj I"' si"css 
co mpo"), is e fl gflgcd ill , olld l.itJe or p08ition oj itldit;idll(li, 
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