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MICROFLASH 
DEFECTS IN 

SHOWS FLIGHT 
PROJECTILES 

IN T HIS ISS U E 
I'''h~' 

" .... ISL1HI"· C 0.003 
1II)II S~;I' O" I(H " . TII 

Till( STHOlIOT": 

I'II OTOTUHI( el l'l f:l_ 

T'''t:~ ' 1 1"~l"R"""T 
"'Til Tilt<: Tl 1' 1( (51)- \ 
[11I'1(!)I .... e" liMJI>C" . 6 

• THE M Ie R 0 F LAS H , it high -~IM"'lL 
hi gh-inlcn "i t) light SQlIree for photog­
ra phy, was OI'iginall y (lcscriLcd in the 
1:':l p('rilll(,lIf(,I" in 1911,* wi t h the state ­
lIIen t thaL it "liS designed for usc 0 11 

IIrgClll de ft' lI 5C projects and was Ilot 
a vailahle fo r gc nc ral sa il'. Si lll'C thal ti lllc. 
a conside ra"'e nil III be l' of unit s hnvc heell 
built alill hll\c pl'olc(1 cx tl'e lllcl) vai llahic 
in re",,-· ar .. li eon lH~o.:ted "i lh Ihc "arcfforl. 

TI lt' fl ash of light prO(hwcll Ly Ihe 
\ I i, ... "flash is of ex l rc i llcl~' short liliral iOIl (aho1l1 2 to 3 lII inosecond s). 
anI I ils intensily is suflit·ient to prod un:: "elll ightcli phologra phs" il h 
the hi gh-spcc(1 lill11 Clllll lsiollS now availahle. The hi gh specrl of t ile 
Ila .~ h permil s photograph s of ohjet"s 11i')\ iug 111 eX II'cllIeI) high sl:"·"'·118. 
.\11 Inll're81 in g (' .... alllple of t hc use of I he \ 1 inoflash is Ilw Ilork llHlt hnl' 
IX-" n nlrril'll " II at .JdTersoll Pro,ing Grou nll on 1111" flight of projet'lilcs 

'"T I"'"i.-mA.... • I.i~'" s...U'L~ r ..... UIt<a_ lIi,h.,..,.,,,.1 I'h"."" ~,,h,-:· G.m.,ai Roo/;u f; q'<!r'''''.''''L''' 
>. \ I. I Sr" ••• "I"" 1\>11. 

F,.;lUK I. ";<.:r" f1""h pho ltogra l,lI .. f ;, 155.,,,ill;,,,I"I.'r I'r .. j~-.; I il,· 100 feel fN)ml he 
n"M~, I,' "f I I", gu ... 

LINE OF FLIGHT 
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GENERAl RADIO EXPERIMENTER 2 

Fr(:UKK 2. Anangcmcnl "f l:< \uipIIlenr for l,hOl,,:;ral,hiug I'rojeo: lilC$ 100 f.:et fro,," r.he sn" . • \ ttl", 
lefl is tlw /!un, II I tile right lie 1.10:>: throu)::11 whkh tI .. , prujeclile 1"' $1!e$ to he l,irolograp!JCtI. 0" 
(I", 1",;;1 1,.'I",'cn Ilu- '"'' i~ tl .. , I'rei!<'nr,' ~",i l ch " hid, "I'<!n~ the ~1 "'lter ",he" Ihe l'rojecl,le l'a !II!C~, 

al! part cof Ih~ pmvf al'\1::pWlln· le " l in g' 

o f HlJllllllnilion. 

'1'\1 0 impo rtant fador;. aIT"I, t ill/; Ihe 
lIi ght of a et'rlaiu I) pe of projeclile III'!! 
tile Hugle ' lf p !11 awl Ille bc ha\' iOI·of the 
II jl1,l~hielll, II II a" klH)\\ 11 t hal SVll1t" IIf 
the \,iIHI"hieil ls \\ere fu ll ing oIT Ihe pm. 
jecliles just after they left the IIlIIu .le 

of tire glln. IJII l rro IIHta were a \'ai lable 
OIl lire IJClral ior of lhose rClIJuin i,r lg on 
tllc projceli les, 

Preliminary experimenls indicat ed 
thal photognlph s takcll at rright wi th 
Ille \lie.-ollash showed di stine lly Ihe 
comlilion of the Ilillllshield as Ihe pl·O· 

jccli le passcd in froni o( tire ca mera. 
Follo\\i rr g· tlH' adl' i"e of Dr, Ilarol.1 Eo 
I::d ge l'ton of \1. I. '1' .. un ex pe rimental 

pilol 1u< .. lcl. and luter ;r 11]0re finii'hell 
Illodd, of a sc t ·up for taking phuto . 
gnlph s ill lluy liglrt I'ere IJi li1 1. 

Fi gure 2 sho\\8 the se t·up IIsc,1 for 
tilck' tests. I:oll sis ti ng: of a bnx c<ll1laill' 
iug' the J\li'· I·" fla sh , alltl elllllcnl, alit! 
asSOt;ial c.1 ClluiplllCUt : a Ili;r "III'll ~ 111 

presslIl'e ,." itt:h mounted 011 ;1 post a ud 
tlte gUll . In Figlll'e 3 ilO 81101111 tire iu· 
terior of Ihe box. lie n: Ihe cquiplJll,tlt ~ 
eonsis t. s of t.he ellliler:! OInt! i\ l i(;l'Ofla sh 
in pcnnlltlcnt llloullting'lO, a lIIicrophone. 
al1ll n ('a ni holder lIcl:cs8iblc throu gh a 
slilliu g' door in tire sille of Ihe box. 

Fi gure 2 8ho\\ 8 lire box sc t approxi. 
1I1alcly lOO feet in fronl of tile gUI! 111111 
Lhe diaphragm pressu I'C 5"il('\1 is about 
15 fect from lhe box. Tire cameI'll 
slluller is se l al -I 100 sceolHI lind 
cocked. As lire I'mjel'lile passes h y thl' 
pr~'5sure 5\\ ikll, Ihe pressure fro1l1 tlte 
sound \\a\e clnScs Ille s\\il<"ll, "di valil1 g 
Ihe s) lIcilrol1i zill g' llel,icc, "l lich in lurn 
ope rutes tire lIl agne tie tl'ipl)(; 1' 10 Open 
the shutler. During tire 1/ 100 scl'otlll 
ill ltJ l' v;tl "hile , hI' 8111111 er is ()IJoI·n , t he 

pmjel'lile "a s",-'s through lilt Iwx, tltl' 
mic rol'hollc picks lip the so:m lld lillI e 
from tilt' I'I'<>jec l ik an,1 trips Ihe \ l i .... ,,· 
fla s lr, 

Fu: u'l:: 3. I"r.,"jur "r II", 1"_-,,, ~ I"",i"g "'ti,'r". 
/I ,,,,h. ",kn11""""" ~) ,,,,Ior,,nizcr, "",I oti,,'r 

C'I"il'lUcnl. 

(;.,,,)·., _1 .. , )\1.1;;. Genu. 1 H. d" .. c.,,,,,,.nr 
(",... ", b,;Jse, M ...... U S, A. 
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\n.ile thc f1hf)IO~rllpll ,,11f) \\ !' II crp l:d 
minoplu)llI' . IIli s t} Ill' \\111' {oUlu l I. (I 

rrug;I.· 10 1'1:11111 Ille lerrific concu!lsioll 

f""iIl 11u > 11111 '1::,",(' hlas\ of lite gun un;1 
\\111' lalt'r rq. lai ·,·,I. A """,.j " ... u"it rrnr ll 

an o nlinar) h' I('phonc haml8Ct ha s 
proH·,1 10 he qui I,' sl1 l is{a"toq. 

In order 10 det' r('Il!OC Ihe amollnt of 

li ).\"hl il1;o.i,lc the ho~. II dark I'urlain is 
hun g in the back , 1111,1 Ihl' in side sur­
fllt 'l"!1 of 1110' ;;1 , n8IuHI,·~ on llw sid,'s an" 
PUilll, ' ,1 flul hlad" Wjlh 8UrICr 0 .. 11,0 
I,n'ss film , a diaphrllgm ol't' ning of f:6. :1 
is 1Ill('d. 

Ih'slIll s obtained ,.ill! Ihi s technique 
an' !Olio., II in Figu re I lind in Figurt->i 6 
and 7. In Figure J is shoun II 155 mm 
projec lilc 100 fecI. from the IlIl1 nlt' o f 

c--:->t 
FU;11Ki! 4. Phulogrnl'h of " ,I .. fecli,'e 1"<)"",1 

~howiog .. i",l~I,i"ld in front. 

the gUll. Figurt' I " Iu)"" a 3-im·h pro. 
jectile 50 f« 1 from thc muzzlc of the 
gu n. lI ere Ihe Ililul~hicld I\ilh the uOS!' 
cap attache.1 ha s IJmJ...en :11\l1} frolll the 
p rojet'lile a lHI ill apprn\:illlalcl} 5 illdu'll 
ill fronl of it. 

In Fi1!lm.: G, tllT'('c vi.,\\ s sho\\ill!!, 
e rrali, ' 1.N·lull ior of "il1 ,l shlc 1.l s an' 

IIltO" n . Figure 7 ill II grollp of ph.)lo. 

APRIL , 1945 

FU:\ II H 5. \ ie .. of l he \Iicrolh" h Unit . f'OlI_ 
~i~ .ing 'lr light "')U ........ 11O .... r ~"..,,'t). mi,·m. 

pho"". u,,,1 ""nllecting ca!.I ..... 

graph ll of :\·i.wh I'l'Ojc('\ilc !l silo\\in ,.; 
(·\:I·e5;1.lll' ) ;11\' . 

\\fork Hf !limilar IInllln' IIII S I}CI' n 
"U rriell 'till II ~ Ihl' (;"IIIIIille ,1 III .'I p;,, ·liOl' 

B"urd of III/' l nih',1 Kingdom 11111 1 
Cnnatla al \ ' ukarli('r, I'. Q, Ofpartinllllr 
intere st is Ilwir uS!' of the ~IHldo" grll pll 

ledllliqlle for Ih,' 1'IIOIography of ~hock 
walCs ill air, \ di"Arum of Ihe syl!lem 

is! gi\(' n in Fig llrt, 8, The \li .. rofl u"h 
lallip is cOlllerl",1 10 a poin t I';OIII'('C 

( lII ' llInll} aholll I !o,·ind. diamcIt'r) tmd 
plal:ell 8(lmc 6 fet'! from a grollnd ~11I i'1I 

:<t;1't!t'II, 'I'll., ,'aml'rn i ll fOt;II SSt'11 on Ihe 
lI ide of the 5(TI'C II a'\lI) from I III' lalliI" 
Tlw projl"'lill' i.'l fi,·,·,1 hc t\H~C n tile IUIIII' 
lIIill the .;;crt'j' lI al ,, !.ou t 12 iIlI'IIl'.'I fr"m 

FIGI Hii (j (abo, .. ), Phot"l;rlll'h~ of thre<' ro"'hl~ in ,,'hieh till.' "in.l,hid,l~ hll'-" l....;:ome di ~r,Iac .. ,' 
r ...... m their IIM'nal loo.-:;Iio"", 

FICCKK 7 (bel ..... ) , Th~ Ihree ro"".I~ ~ho ... e.u:~i'-e va .... Thl' line 1, .. 10'" Ihem indi('Mro! Ih.· 
line fir ni~hi. 
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GENERAL RADIO EXPERIMENTER 4 

the laller, ami iu sha~ low is t'("corfl~'~1 

on the film alou g "ith the mark s made 
by 00\\ "a\e a nd o the r pressure wa\'es 
in the lIir. DefinitiOIl is limited to the 
!'i:.r.c of the grlli nofthc grounfl glu sssur­
fll ce. Fine r dc finit,ion ('an be obl ai ned 
substituting II sheet o f film for ground 
gla;;;;, but this me thod IIIUSl he uSNl in 
tlarkIlC,r;s. The grou nd glass tcdm;que 
makes it possihle 1,0 luke shadowgrnphs 
of proje ~ ·ti les by firing th rough the box 
in daylight. 

FI<.~ 11K B. Iliagr:un .. r the Nluipment " """I to 
1"10..,, hh,ul""J:,r"l'ha or 1"'" ... .iI an,1 projectil e!!. 

MEASURING 0.003 HORSEPOWER WITH 
THE STROBOTAC 

• MEASUREMENT OF THE VERY Lurers of Heliance tachome te rs. Their 
SMAll AMOUNT of I>o\\ c r consumed 
in the b'Cars of a tU( 'homc ter atiliplor 
unit ft:l:e ntly presen tell a problcm lit the 
Barbour_Stockwe ll Compan y, manufllC-

e ngineeringdepa rtlllc nt 8Oh-etl thi s proh- ~ 
le lll by rneans of an in geniou s fl c \' ;ec uscil 
in conj unc tion wi th the General !l aflin 
Strobotac. 

The measuring s) ste m l'()nsists hll si · 
cally of a torsion me te r which il1,I;('IIIo ',r; 
the torque rc{luired to Ilrive Ihe 1'111'1 to 
which it is (·oup1cd. Tlli e torsion lI1l't e r 
lIIust be ca pable of rotation a l f:t;rl~ 

high speed !!. ali(I means fol' reading tl w 
me ter jlllliClitions ami for mcasurin j.: the 
speed must be provillcri. Thc '1', I'E 

63 1.8 Sirohotlic pcrfo rm s 111('sc irilin 
('lIIelions. 

The pho tograph sho\\ ", a brass lu[,(', 

IIbouL L5 inl' ilcs long. I'ouplcd 10 the 
motor shaCt III one en,1 " ll ile the ol her 
cnd rUIl S in a bearing a n, I ,' arrie ll a flrllln ­
typc- dial. Wit hin Ihi s 1,,1)(' is a !'tr:ligllt 

FIClJttE L Mr. Frank" itkinl\ of the Ihrhour. ."'""\ 
S tockwell Co"'\>lII1Y re~,li,, !!; Ihe rf'l a li "ll 1"");Ii-
linn~ of the' rurn tli,,'!! loy nH'M'!! nf d.e 
5IfO)l ... ,I"". 
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length .)f o.o:ri'·;rH'h !Heel piano " IN', 

,... rigi. 11 } II lt aclie,1 a l ,h{' Illo to r clui Hll tl 
fi"e/ I li t tilt· o lhe r end to a !'llIuli shllfl 
,hal turll l'! fN'd} in a beuring: \\ithi n the 

,· n.' of tilt' lui"" Thi s shaft eunie s a 
;< 111 11 11 (Irllll! \\ illl a ll index IIHlrk 011 it s 
I"'ri phny whil' lI indieute s the augula l' 
di "plu("I,ItIt'1I 1 1igu ill SI Ihe Iwu le 0 11 tht' 

a.l jIH'I' 111 d iu! attad rc,'lo the iJra !!s lul)(', 
The short 61.afl thcn paS&'i! through tbe 
ouler bearing ami II couplin g t o till! 

n)lnt;n!;, II l{'mhe r on "hid. the 1./0\\ .' 1' 
loss is 10 ,.' measured . Thus i l is see n 
thai \" 't'll the m O l o r is Sia l ionar), 
lIIanual rota tion o f the 01l lpul couplin g 
shaft result ! in rOLation of the index diul 
li S the pinno " ire ;s twi sted agai nst it s 
restoring tor<luc, 

When the 1110101' is slarted, the aced· 
!'ra lio n [lut s a high tOf(IUC on the "ire. 
"II i('h mi gh t be hroken e:'(cept thai the 
index dial has il S II10lioll "jlh respect 10 

,........ tile other lli al limited to 1800 lIy mca ns 
of SIOI) pin s. The 10a.1 is driven dirert l)" 
thcrcfoN", "hen slarling or Slopping. 
Undt'r runnin g' (.'oudition s, ho\'c\'e r. tile 
S l rQl,o tne is IIllj ll81ClI to gi \'e II s lnl ioll ­
nry iHlu ge of the ,Iiuli., and the POSi l ioll 
of t loe iudex \\i th respec i 10 Ihe llinl 
mark.,.1 in deJ!;rt"es o f uri' is rcurlily 
ol,Sf"nl" 1. If the 1II01.0r "I~'cd ,ari('s 
c nough tn mnl. l' it ,Iillieult to nhl ain I I 

s tell.I , im<lgl'. t he cont :lt'lor I!OCl.e t o f 
tilt' S lm lJO la,' !lill y be ennrH!l' lc ,1 10 II 
l'a m arrunA",'lIIl' nt on the II1Olt or slll.ft 
"hid. "i ll in ;jul'" a s teatl ) imll ~c of lin' 
rIllllliu g: ,Iinhi, Si nn: CUi'll fl ash o f the 
5 l rul,n lHt' ,KTUr;j nl II.c 'no melll Ihn l 
III(' I'm'tll l'tn,' h'utls lire sl.nrl.(' il't,.,il l'.I , 
i t is IICIII 10 arr:lIl b>e the ,'onlat: lor ca lli 
so the ('ifeu it ,'a n lie shorted li t all) 

"hOBen poi n t in the rolalion of the cam , 
The lonion me ier is easily ea lihratul 

in n !ltalionar) eondilion h) "orn paring 

AP Ril , 1945 

F'Gl.K~ 2, Close."" of the to r'lI'C melcr, The 
1"-0 tlrum di al~, nn" rarrying an iudex, Ihe 
olhu. ""ale, are ~h"'''' n Ix- t .. -et'" Ih .. 1"'0 "erl; ' 
ea l ''''1'1,.-.1'1", 

appl ic, j 10 l"qlle.o; o n .11t' ou lpu l sita r. 10 
",'slli l ilig llial r(,lIll;ngs, TIlt' result !' 
should giw: a l;n('lIr ,'un'e, I'o\\('r IOwa .. · 
II n' me l1l S aN' thl' n lIu .. l .. b~ oh~'n ing. 
\\i ll, Ihe S lro llOllll'. tlw ... 'n.l;ng: of II II' 
torsio n tlilll an,1 .IM' !'-1H.,,'d of rulal;on , 
Cu it-lIlalion of 1)I'\\4'r fro m II I(' I'rll(hwi 
o f to"',tlC anll .[01)(", ,1 ;<1 tli .. 11 :1 si mple 
matt er. 

The I'(IIIil'IIIel11 illust rate d haii Iwe ll 
IIst, .1 10 Illt:asun' 1)0\\1' 1" IO!'-"t'1! a s smal l us 
0,00:1 horsc l-")\\ c r l it ~ 1 1i." ' II i! of 60() rplll 

wilh UII at:..:urat:~ of ±:;c-;, \Vith ~ rna lll'l" 

equipme nt using: ;I filll' r \\ ire. the n_' 
8(,'e11l S 10 be no rt'l' 50n " h) tbi s arrange· 
me nt ('anno l IJC llsed for measu rin g \'1:1') 

IIllich "lIlall..: r a mOnl1l 11 of 1)O\\\'r, 
-KII'L.I,r; \ II-\\IS 
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GENERAl RADIO EXPER IMENTER G 

PHOTOTUB,E CAPACITANC E MEASUREMENT WITH 
THE TYPE 650 -A IMPEOANCE BRIDGE " 

• SIN eEl N T ERE lEe T ROD E the connec tio n bCI\H~('1I Ih(' 1In11 tof ti ll' 
/'aplu' itnnr-e ha s 11 lllark (' ~1 clTe .. t upOln 
Ihe fl"t:l(lIe nry ~ ' haraclf>ri ll li ('s of a photo. 
llihe. it is illll)()rlant ill Ul tm~ apl'licll' 
tions Ihal Ihe ca paeitlllll,."e be accurately 
known. 

The '('''PI': 650· \ IlIIl'l' ,lanec Brill g/' 
ha ll h('clI found (1IIil" !l3l isfaclOry for 
Ihi s 1lI1't15Urelll(' llt IIIICII an ex lc rnlii 
Tll'~ 602 De(' a~I;' - HC8i s taIlCC Box is 
lI !!("d 10 gh e lill,,' rt'quired preci sion of 
bnllll1~. 

The necessar) conncetions are sho"n 
ill Fi gure 2. The brillge ;'ontrol s are SC I 

for ('apllcitancc meusuremcnt. Since fOlr 
thi !! cOlnnection , I ohm is C{luivlIl"1I1 to 

0. 1 IJ.l<'f. 

c ~ 611 
10 

Illwr't, ~ U is Ihe ('hunt(! ' in !'C tlin g-of tl11' 
rNii8 I n ll;~ Lox ,.111'11 Iii" photo lllhc i8 
I'Q llnl'~' t e, 1. 

To comw(' t till' t''l: lt' rual (Iccudt'­
relliSlllnce box. il is 11('('CS5ar) In Lreak 

C HL pOII'litiolllt' lcr a nd grolllHl. 'l'lIi ... 
call hc .Iollc by relllo\,~lIg Ihe eOIlIl('/'li llg 
,,"ire from the pOle llt iolllc le r It'rminal 
and hringing oul II lIew lead from lhe 
le rm inal. An equally SII li sfaclory anrl 
more COlllCll ic lIl IIIc lilOlI is lO in St' 1'I a 
s lip of pape r 1)(' I",ccn Ihe polt' ll tiolllt'ter 
llrlll ami the "intii ng. The d~'('IHle 11()'1: 
!'an Ihell be connected bct"ee n lilt' J 
h:rmi na l of Ihe bridge ami ground . 

For mea sure ments over a rallgc of O.fi 
10 3.0 JllJ.f, b ulun('e to 0.1 1<'1<' ( could be 

oiJtai llcd wi th Ii decade box providin g 
uni t s leps in resiSlance, A Ic nlll ·ohm 
decadc gi l'cs in"reme-n Ui of O,OJ I<'Jlf, and 
"i lh an amplifie r as indicated in Figllre :2 
Ih,' bridge is suniciclllly sc Il 8ili\t~!IO Ihal 
halanec 100,0 1 ohm or 0.001 ,ul<'f i !H'a ~il ) 

ob lai nc(1. Since Iltllulrcdth-ohm (1(,'-'HlclO ...-.. 
a re not gc ncl'ully HI'ai lable , it Iloult! 1)1"' 
n/'('cssary to lISC II slide "i re 10 ohtain 
this degree of pret.:ision, 

When it "ire from 111(' C HL potC'I­
tiome ter is brought out 10 til(, ,1"1 '11/1 .. . 

Ihe 7,ero ca paci tance of th,: hri ,l ge, 
II hieh it lll fo llJlt s 1.0 approxima le!) 10 1<'1<'f. 

' : :1 11 l]oj' IJllhuH'el l (,"I. hy I\ICII II '" of 1111 
inilial se tt ing of Illc C Hr. Ililit. If Ih" 
en L l'lOtc lll iollle h'r is discolIlIc(' h,,1 h) 
in sulatin g tlte "Olll aO'! IIrlll frum tl1l' 
"i ll llilig. the dC(,ll(lc box 011151 lit.' larfe 
(,Ilotlgh to Iml8111 'c th is zero ca pa"itanee, 
IIIHI a (o\l r·, li al hox consislin g (If hllll· 
tl re ll ., len-. Ollt"· , IIml Icniit -olli ll ,lel'lI.lcs 
" itolll,1 be IIM-·tl. 

I n ortl"r 10 kCl'p thc ('0111 1111'111111"0.: 

eOIll I)()n l'n l small. the phololuhe 1I1,0u l.1 
be shieltlctl from light Ilurin g Ihe lIlf'as · 

FlO'" HI'; I. 1''' ''''1 "i,-" ,.r ~I,,' '1') 1'" (';'U. , 
1"'1"·,1""",, Brid jtf', 
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lYP( 6Q2 
OECAOC RESlSTA»CE 

ro, 

ExnRN~~ 

DETECTOR 

APR il , 190 

C" 

, 

!'lta IIF. !! (it'll ). C ire,,;1 d ingram or the [,riuge, oho,,; ,,;,; the ,k'C1.1e rc.!i~I"II(:c l .... ~ e''''''<'Cle,[ ill 
~"ri L'>! ";lh the C HI~ ,Iial. 

11 \, 1);" 0 11,,· 1 t'r",il, ~, l c;'I,,,cit~" C<l!l eel ",,, I ee , I •• I;r.,,,,,.I , 
.. tlirool cal''' c il ,,, ,,!C C~ COl " I,e "'ca~" r,·,J. 

\II'c llleli l. If tile LuOC i sc~ l)Qscl l hi light , 
;\n additional dCGlldc resistance across 
the standard conJcnscr is needed for 
balancin g the parallel couductancc, ill 
order 10 avoid 11 serious slidin g halallCt;. 

The aC(:uracy oLlainablc wit h the 
'I'YI'£ 650-A ill the measurement of 
ca pacitance of Lhja magnitude is limited 
laq,rcly by the uLlavoidable cou ncct iOIl 
e rrors. Since conncc Lioll e rro rs o f the 
order of 0.1 ~j.l f are d.ifficult to eli mi · 
IIl1 le,- thesc e rrors " 'ill usually dete r­
IlIlIIe the a bsolute ae-.:urll-':y o f the 
IIlcasuremen L. 

It should be nOled that lhi s me l hod 
IIIcasure!! di recl capIlCilance ra lhe r than 
tutal cllpaeilallcc and hc n(:e is appliea l,le 
10 a numbc r o f oilie r proble lll s II he re 
SlIlall values of capacilall t:c lIlu st be 
measure.1. I t can be seem fro lll Fi gure 3 
I hat clI l'acilall t:e 10 grounu fn) 1I1 the 
low ullknOI' n tCrlll iual is in parallel wi lli 
the lle lector, while IhaL associated wilh 

II. I'. t · ... I.I . ··c.,."""· Li.~, t;", ... '" c~".~; ...... " ,11 ... _ 
"f~'''~''':·c.:.,,~''/ Hu.!'" I~" .... i,_"'~r . .'- 11,8 )."" . ')" 1~3ij . 

t he h igh te rmin a l i.s at:,.OS5 the stlllhl Hnl 
arm of Ihe Lridb'C 111Il1 , " hen 1101 >:i lltall 
enough 10 he <:Oll si tlc retl negligible, -.:an 

bc corred .cd (01', For IIlcaSll re mc n t s o f 
ca pac ilance inerClllelll s I,here .·Ollllee­
t il)!] e rrors do 1I0 t exist. as, fo r instance, 
\\·il ll plllg-i n clemen t!!, high ly at.lCnnil e 
measurement s can be made. 

Qne possible a ppliea l iOIl is in I hc lUcas­
ureme nt of Ihe illte rclec t rode cn p!l-.:i_ 
lanecs of l'aCUUIIl IlIlx's, " here Ihe 
socket is OOllllCe led to Ihe brid g.c, and 
th o.: capaci luHo.!C ine re lll o.: ul result ing: 
fro IU pl uggin g in Ihe luhe is Il l('asll rt: ,l. 
For these mcasll "cmCllls, a ll ullu >IC,1 
electrodes shou ld 1)<.: gl"Oulillcd , so tha i 
on ly Ihe ,Iirce t ca I'W.:i l lll lL.:c be t\\ cc n Ihc 
t ",o sign ifica n t t."leCl ro.lcs is 1Il,·a8u rt:(1. 
"For ac.·ura l.t' IIlC:I S' lre' lIcll t ~ of ti le 
B.IHalle r .:aIJad llulL"t." >:i such as the " ri \l-

• c 
to-pl a te "a paeita I11:e s of sneell gri.l 
lul,es, >:ihidlled 6<,.:ko.: l s ure 1I( 'ee,,~"") 10 
a 'vitl eOllllc-.:tion e rrOI's la rger IllU11 tl lc 
ca pa:·ital" ·.· be in g- IlIcusurc.1. 

- L. E. I' ,\ I.: " AICU 
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MISCELLANY 
• OR . A. P . G. PET.ERSON of 
tllC t:(' lIcral Hallio Eng;inccriug; S talT 
addl'csi'C11 n group frolll the Nell York 
~'cti oll, Institute (If Hadio En gi " ccrb 
ut Het.! Bank, New JI'rse), un March 16. 
Ili s Bllbjeet \IllS "Wide -Hlluge ' I' ll nell 
Ci rcuit s fo r II igb Frcquellcics." 

A pa lJCr on '· lligh.F'roquc ney i\l clIS­
u rC lllcnt s" \las deliverell hy 01'. Dona ld 
U, Sinclair, Assistan t Chie f Engineer, 
hefore a meeting of It grolll) of Milldle 
West I"lIdio cnginee rs arranged by the 
Ch icago Officc of the Gene ral Hlldio 
Company 011 Mnrch 21. This paper \las 
:dso JlI'I;8Cllted at the R adio Eugineers" 
Cillo in Chicago 0 11 March 22, at the 
LOllllun, Ontario, Section of the IRE 
UII ~Inrch 23, a llli al the T oronto, OUa· 
\la, lind i\10lltrClil Sec tions on March 
26, 27, lind 28, respec tively. 

• QUA II T Y PAR T S sollle times mcan 
the dilTtrcUl'C he t \lcc n "a good job anJ 
oue that dllesn't lIlake t he grade. A 1ll1II!­
ufactun:r recen tly completed scvcra l 
hUIIllrcd eqllipmeut s 011 a j!rojet:t t hu t 

\\II S high I) 81:1'1'1;1 llllt! \'cr) urgellt. TILL') 
IICI'C OK , exccpt. for thc ro tar) s\litclll' $. 
which fail ed in 1181'. Scl'c ra! Gcnenll 
Hllllio 8\\'itcllc s 'of thc t)jJc U5cll in our 
lkelilic resistors IIcre availllblc auu 
thc se were dismantled and I1l Il SSClUbICj] 

in a 3.gang combination . Thc8e lIorkl'J 
8Il li sfac torily and were ruggcd and re ­
liable. Hesult - 8.n urge nt call for 
swi tch parts. Luckil y, I\C were able to 

scrape III' II small quant it y fo r immediate 
needs and t,o schedulc the balant"C for 
productio n 0 11 a high priorit y. 

• I N WAR TIM E CXpClI8C is often no 
objcct if the need is urgent. }\ secrc t 
del'elopment project rcce utly nceded 
tell Gelle ral Badio Precision Porks, III\lI 
only e ight Il ere al'ailll!Jle. T o wai t for it 
delil'ery of the next production lot \las 
out of the questioll ; the pmjeut was too 
urgent. The last prcI' ioll S de lil'c ry, it ..-.... 
turned out , WIIS 10 a fo reign lilly. and 
helieve it o r !lo t. olle of Uncle Sam 's 
plancs \l e nt right over there 111111 Lrou ght 
back two of the uuit s. 

TilE C fmerul Ufl{/io EXI·~·IU"'ENTI·.:H. is mailed w i thou t charge elIcit "10111./, 
1.0 e llgill cers, SciCli tist.~ , l.ec/,,';c iflllS, (lIId 01 her., interest ed j n COlli m ,ul,i.­

c(ltioll-jrequ cu cy m eflSflremerlt and control problems. ' j7lu~n sfU/dill lt 
ref/l les'.s jor snbscripl ;Oll S U//CI udclrcss-c!wlIge /wI.ices, plet.se supply r.he 
jollou;ill tt illjorlllflliulI,: 1II"" t!, compfUly tlddress, I,y p e oj busi/leSs COlllpUlly 

is cIIgfl ged ill . (/1/(/ tUlti or /JolSition oj illdi vitllHlI. 

GENERAl RADIO COMPANY 
275 MASSACHUSETTS AVENUE 

CA M BR I DGE 39 MAS SACHUSETT S 
TELEPHONE : TROWBRIDGE 44 00 

BRANCH ENGINEERING OFFICES 

N£W 'ORM i. NEW YORK 
" WEn STRUT 

TEL. - CORTlA HDT I·unl 

lOS UtlHtES 31, CALIfORNIA 
l ilt NOR TH H WUD STUE! 

TH , - HOLLYWOOO Ill1 

tHICHO ~. ILLINOIS 
til SO UTH MltlilGAIi AVENUE 

TH . _ WUUH !I ll 
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