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A RADICALLY NEW COAXIAL CONNECTOR 
(Continued from poge 1) 

Thr~ illslrumC'I\IS and c(Jm p0t1f't11:

(' lUI also he lI :,('U to HdY:Hlta~(' fiJI' 

tnt'as.lll"{'tlWnts o n ~ylSl('ms fitt<'d with 
otl1l'l' tyiX'S of eourn.:t'lons 1 hrollgh t hI' 
11,;(' of ad1\ptors. The ('ITO I''' inl rodll(>C'd 
hy t hpS(.' aclapteJr" llt'(' ." l11all ('ompal'l'd to 
Ihl.' (,lTors !lnd 1lIlf'('rlaintiNl in the 
chara('\f'risl i('~ of Illost ot her connectors. 

Design Objectives 

TIll" drsign ohjr!'l iV('s of the TYl' E 900 
C'OIlIl{'('IOI' pl'o!!ram 11"('r(': 

(I) F.nd l n1ll11('ctol' mUll! mal(> wi, h 
rVNy n lh(·!' a lld 1)(' sf·l f-('Oll l llilll'd , with 

Il() m:llr (II' ff'mn !t· pa1ts (II' loos(' P(II'(;o, 

~1I{' h !IS hllllr·ts. 

(2) C'hnl'II('!t']'isti(' impt'uulltc must be 
:,0 ohm;; ± 0.1%. 

(3) C'ollllretOI' n;\nl must be ~Ucr 
than I.Olup to!JGc. 

(-I) ('onn(>l'Iol' n;;\n t must IX' 11:'pcat,.. 

ahle to wi thin 0.1%. 

(:'i ) The l'(IIIf)t'('IOI' must Im·Jude flll 
iusubting bead su pport for the <:l'II\(,[" 
l·nndurlnr. 

(Ii) All ('U ZTl'III-('lll"l"yillg smfa('('s mtL"L 
1)(' of ~ il \'N 01":l ~il\'('1" :llIoy !"Ol' low lo~s 
tllld 11)\" ('oIlIIH;1 n'~i.$\uf){"t,. 

(7) TIlt' Ira kagC' of ('IINgy fl"(Im I hc 
("Olll ll' (· t Ol" IUll ,.;1 1)(' 1(111"('1" Ihan \hal f!"Om 

any 01 her ~vail:\l)k (·OIl1H'(·101". 

(8) Thr ('1('(,\ l"i("al h'ngt h mU~1 1"11.' a 

('o11\'('n i('l1t, ini('gral number of milli~ 

nwt('l·S. 

(9) \'swH~glla)"!lnt('('d limil S must be 
{';.;tahli ";)lf,d :HId ('tH'h " (lI1](Cl' tor ciwckcd 
:1gainsl Iht,S(, limit s lip to Ihe cllt-f)IT 
fl"l'QUl'IWY of Ilw air line. 

Th(' onor-all Qhj('l"1il'r-, tilt'll , I\':IS 10 
df'sigll II conn("'\or f11r iwtll'l" than any 

rxi,.:tillg IY1)(' llIlt.! to rnanufactul"{' it fit 
1"t':lSOllahlr- 1'051. For I'M tnplf' , 1 hI' design 
loll'rancc 011 dllll'a (" \ ('rif<lil' imf.M'dfl ll("(~ 

wa,.; scI aL ±O.l o/c. find this di(·ta t('d 
tolN:mrNt on tIl(' di:nTIC'INs of tlu' iUIWI' 

nnd (HI\(']" eon<!u('\OI's (If ± 100 and ± 200 
mirroin("h(',,;, t"(,SI)(,(·lin' l.v. On{'(' (hi/< fll'
.~i).!;ll nlljC'<'1 iv(' \\":IS f 1'01,1'11, t 111'11 (' xl I'Il,.;i VI.' 

prouw·tion t'ng-inl'('riug \\·:\s ]"('qllirf'Ci to 
ri lld rl'i:Ltil'l'!y ('('{Hlorni(;l1l mt'thodl; of 
ffiul1llfael me to such dose w lC' I':IlI(:rs. 

Description 

TIll' TnE noo COIlI1N·tor is il1(('lId('(} 

for U~ on rigid Il ir..uir-ll"dt"it'. 0 / 10-
111I"h, 50-ohrn coaxbl 11':1n",mi~iotl lille 

(prineip:d dinwllt' ion:-;; O.ilti2'; ilwh amI 
0.2·112.') inch ). Thl' ('nIIllP('tor' ( Figlll'(' I ) 

con~i/<t s of ( I) a ~Ii d ~il\'(']"-alloy itlll(,]" 

condUtlOl" nnd -"prillg l'on t.lCi, (2) :l 

solid eoin-8il\'('I" outer c'ondudor, ~ !: Ii n 

jt'S!:i-sl{'l.'1 l:l' ll tl'l'ing gt'llr r iHg, aud lotk
illg HILt, :wd (:i) II solid '1'(' 11011 h('lId SIlP
port. T lw " 01111('('101' is ullHf· lwd tn till' 
ai r lirr(' hy U ('oupling 11111 and I,(,t:lining 

Ik >lEA 

CONDUf lOA 

CE NTER ING 
GEAR RING , flEr.o.INI"'G 

R'NG 

~-/ 
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COk l.o.cr SIJPPO~T 

I 

i 
Flg ur. 1. hploded ~Iew 
of the Type 900-8 T '.ect
lion Coaxial Connedo •. 
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ring on 1hr ouh'!' condut' lo!'; Ihr innl'r 
t:ondu('\OI" i:< l hrC:ldl'd into an 8-32 
tapped holc ill ihc I,;cnt{'l' cOl1dut'ior of 
tI](' uil' linf'. ~il\'('I' is uSt'd ('xlrn:::i\,(,ty 
throughout lhe con llector, and all sih'cr 
parts :Ire plut('{1 with a ft'w microi rwhC'$\ 
of gold to kt,t,p thr ill from t:lr' ll ishing. 

Moting Surfoces 

\\'IWI1 ! 1'10 uf I he~' {'olHwdOI'::; arc 
matcd, lhp {'~'III('ring g('ai' l'iub'"S i!llrr
lock and uH'l'la!J in ol'd('l' 10 ('cntrr c:lch 
of Iht· ('onllt'dol'~ wilh 11:'."'lx·{'1 (0 lhe 
01111'1', a lid al:<o 10 provide' illdl'xillg ill 0111.' 

(If Iti po~ .. ihle IX,,,il inn:-. ' ['Il(' 011lf'1' ('on

Jut'1(JI'S haw ~sl)liJ cuin-"iJVt,'r' fbllgt.'
'yp',' ,;mf:we~, ",hii'll :lre Imned ligh lly 
togctlwl' by 111{' pr·l's.~Ul'(' of the loc'king 
11111. Olll.\' Ollf' of til(' kwkillg HulS is 
tltt'l'SSU'y for 1 hi' l'OIl Il('{'1 inll; tht:' llll
ll:-('d OIl(' i::o hu{·kN[ olT into :\ slOr:\gc 
po,.:ilion. The OW'I'-ull diameter of the 
ll1uli'd pair is only 1- 1/ ](\ in<"llC,;, 

The fronl :;urflll"r~ of 1 Ill"' i11!rN Con
{iUC'lOI'S arc r·l'l't's."-t'd by 0,00 1 illd l wilh 
j'l'SjX'I't to Ihe ~l\l"fal'('~ of I he 0111('1' 1'011-

dUl'IOl":! to ill.sIlt"L' that till' oull't" eOllduc
tor:; will 11111":'),8 mcl'\ fir~t. Imler 1'011-

([11('101' eOlltal"i I::; mati !"' b,y 1I spring
(,OlltlWl I\i\..-.('mhly, whid1 pmj('I'1.t; slightly 
1)I'youd lhe ~llrf:Il"{' of tIl{' ouil'l" I'orrdlll.:
\(,I'S IInlil 1 he ('otuwl'lnr is malc'd (:'<'1' 

FiJ,!;III'~' 2). TIlf' "Wing-('OIl1Ut'1 ns...<;('mhly 
('on:;i,,18 of f'ix Mlid :-ilw'l" -al!oy iI('g
n1{'111", ilH l('l){, l1dl'lltly sprllng. L'lXJ1l 
malin!,!:, lh('~ l'ont:wts :1)'(> f(l]'('('(\ haek 
:Iud ,.:pr('ad, mllkillg wipil1f,!; ('ontae/ hoth 
wit h one ullo\her :l1ld with 101' ill .!lid<' 
:smf:\ee of t hI' ilHrl'r ('onrlw.: tol". T his 
method of mating intwr ('ondl1dors 
:l voidi! Ill{' di"ad vant ag('f; of i<lot fo\ pl:wcd 
in li){' eh'l"iri{' fie'ld. alld it dOf'F. not llfTccL 
the dian\('tt'r of t he' inner c·ollCluctor. 
On ly 011(' spring {'onl:lt:t i.s ll{'t'<'IS."!lry for 
u. good rlC'drirflI ('onrr('{'lion: Ill(' ilpring 
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Figu,e 2 . C,oll_ .. ctlon v Ie w 0 ' the <onnedo, . how ' n \l 
contod . II"OC .. of two mo ted ;nn., conduc to .. , 

('QlIla('1 will 111:1\(' jw,( as \\('11 I\ ilh II fllrl 

f;11 )'f:w(', 

\r lwlI lWO l'Olll\('I'10r" :11,(' m {l l('d, Ihl" 
l'Ondllctoril l!WCl ill 111(' ("('tl1('1' of I hi ' 
(ConllN'lion , and thi .... prol"id('~ 11 vC l'y 

c'Ollwllient I'](,(:tl'ielll l"l'ft'n:'lrl't· pllllll'. 
11-'111' irr,;l:tllC'f', :I I'drrelll'<' sho!'1 l'irc'l\it 
('OIl:;i ,; lS of ,.imply a di!:'r, who,.;c· l'I,'('lri
(>:11 po:<ilion ('oin('id t'J> t'x:wtly with Ihl' 
('t'nl('r!im' nf tilt' I1lntN[ p:lil', ) 

T I1(' f)11\1']' ("olldlll"lo r:, 11!'l' Iwld ill :lli~ll
m('lIt to with"r (tOOl ilwh hy lh(' e('nl('I'
ing g<':lr ring:; nnd fo!'m :1 {'orrl imrOIl", 
1ll\xo Ihl"OlIgh the (,(,Ilt('rliul' of thl' joill1-

I n I hi" I't'SIK'd, I hl' C'Ollll('I't ilill iJ> as j}I'('-

6';(' :I:; thaI i'orTI1('d hy til(' juncliol1 of 
tl\'O mll'egllide fI:'Il~'s llf till' 1.1'1l!"' u1'C'd 
ill prf'I'j"ioti II"H\'('gllilie ;;tund:rrds, Pll
like wa\'(:'guidt'.~, hO\I'('\'rr, the m:ltillg 
smfner'" ar(' prot('('lcd fl'Om :le('id('III:tI 
darnaw' hy Ih(' I('('th of II\(' grill" rillg. 
whidl ('x!('nd w('11 1l('.r011d j 11(':«, :<llrrW(·.~. 
If l!J(' "l(1"fl\l'(' of the- OllIeI' l'ondllctOI' is 
d:HnagNI or ;;oi[('(1. t he grHI" rill!!: :lnd thv 
spr'illg l'ollla('[ c;! n 1)(, rNI\(J\'('d wit 1I00lt 
d isa.s.<;('mhling lill' {'onnC'('tQr', tlm[ Ilw 
m:llilll!; ,;Hrfal'( ' l'U11 he lightly Japppd 10 

1'1':<1011' it to its urigill[]1 l:flndition, 

Be od Support 

,\n esSC'nl i:ll p:lrl of :lny ge'll('1'nll,v Il."£'
fill l'oaxi:)1 ('Ull rWelO!' is 1\1<' be-ad support, 
and I his part n~t1111Jy is I he mOSI 1 rQllb!l'-
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::;Ollle to de"igu. A IlI'W flppt"OfU'h hIl s 
1M'f'tI lIf>1'd in j 111' Tn'~ 1)00 ('olllll'clm, ill 
(,r<ir't· to take adYUlltage of ,Iw ('x(·cll"ut 
l'I('ttric:lI proJX'I'lic!-I of Tdh)l\ without 
itll"Urring tll~ ui.:rauvuIltaW'f:i as.'s(wiatf'd 
with it-a difficlllt m('eil(l1lh'nl propt'nif's. 
Tht.' I)f'ud it' mau<, ,,'ight ly largN I han 
,11(' i1)lwr di1Lmt'tcr of tll<' Ol1t{'l" ('OlldIlC-

1m', .o;Q thnt n pt"{'l'ii! fit i,<l llI'("('ssary. 

Similarly, II\(' \"It'lld ,hit·kIlN'" i" "lightly 
m'f'r"jzf'CI, lind tl1<' holt· for t he inn!'!" 
('oIlUut.'lor l1ndt'l""i:f,NI, i.;() that Iht' bf'llti 
finally assumes Iht' dirnt'n"ion": of the 
nwtal pIU· .... " rath(>r than ils origiwd di
nWtl f:ilOml. 'I'll<' face~ of 1 hl' 1)(':.(1 arc 
III1(IN('Ht to c(lmpcn"H Ie for di""ollt 1111111.\' 

"ap:lC"itlllWl'':; at thc illlel"fat·t', The depth 
of t lwsc IInd"I"('III $ is 11;:('£1 to lu'C'p \)e:1(1 
wt'ight within clost, wl('I':\lIc"" \\,('igh! 
h!l .~ 1)('('1"1 found 10 hH\'{' :1 fir"t-(lnlf'1" 
('ll't'('1 OIl \,,:; WIt, \\'hilf' minor nU'ialions 
in di('I{'I'I,-jc' ('onst(1l\1 IIr InN,halli!";!1 
dillU'll,.,il)lls with lI'l'ip;ht h(,IJ eOllst:lIlt 
h:.\'!' {lnly a ~l·ond .. ordcl" .'/Tl'e t. .\~ 

furl her ad va ntage's, Ihl' pn,,,,, .. lit Teflon 
l)(oad hold" tIll' ill111'r anti oult']' (·ondu(' .. 
tot'S to~thc']" ill a rigid lls,;.(:"mbly llnd 
k.,<,p.,> dirt :u]d moi"lul"C' fl'om {'l1lc>rillg 

Ihl' till!' or COrnPOlI(,lll. 

Tht' ('1('('1 ri('al 1>I.' l"fol"ln1l11(,(, of t il(' I)('Hd 
"lIpporl dt'lt'I'mi!lPs 1hp )1I.'l"fonn:lIl1"(' of 
111(' C'Ollnl'('\()r, Tlw tY Pl' of \)('n.d 1I:.;(.'d ill 
thi:1- ('Ollllector 1\'11~ dc'seribt'd by :\1. 
Ehi.~' h' , find it flPPCfll"S to gin' lX'rfct"i 
f('F.ult s lip to llnd nho\'(' lht' (,lIi-oIT fre .. 
(pli'wy of til(' ;li]' line. TIll' c·lw.ra('it'ri;; .. 

' .\1 IOhi8<lh. "C",,"~i.( .\I"a.",..,,,,,,,'I·I.i',~ I n ... n. 01 U'Mh 
1',O!<:i.,.,,, f<H" th .. ~.,.",,,w"r)' 11I",~~ 1-]$ ' ,c," Jfr"l~h". 
F~bnr.ry 19~'. \'01 1:1, =--, . ~ . (II' ;,~ .. !>6. 

figure l, T~,. 900 
ConnUlor VSWR ~. 

fI'.qu.n<~. All con· 
n.clon mUll mul Ih. I." . p.cl liCDI;Dn 

shown, 

, 

, 

lir imIX'dll1H"{, im:idl.' IIll' bead Ii; t'xll1,tly 
:)() ohms. BOlh ilw ill1wr ami 0111('1' con .. 
clu{" lor;; :11'(' ,.:tt'Plx'd to (let'ornmolial(' 
the- I)('ad, fol' il hus I){'('n found 1 hat I hI' 
IX'ad (' lId ,'ap:lt:it:! nn' i,:; t hUll miuirni:f,('d, 
Th{' ('ffec'l of the rt'mI1111ing end ":Ip:wi
t:ltH't' i". ('omIJl.'n~!It'd hy ("t'lllo\'al of 
1:iOTll(' of the di,'I(,(·trit' from hOlh f:l{"C's of 
Ill(' ll('ad. A" a r('s1l11, thc' \',, \\"II or :t 

f<l ugl{' Ix'ad ~lIppo l'l of this typ<o (·:tll he 
held 10 IN;.'" Ihall 1.001 IIp 10 \) CI', TIl(' 

Ix,r-forlllalwl.' of t lw ('()IlII('Ct01" i". t IwoI,(,t i .. 
('lIlly equa l 10 Ihal of a I){'adh'~'" ('ClIlm:c .. 

tOI', and !Ill' only limitation" art' tho~ 
im lXJSNI b.v mftllll f:H"llI"ing tolf'1":lHr'{'''. 
Performonce 
YSWR 

'J'Il(' mc,.~t imporl:! llt c·l l(ll·:('tt'L"i,:;tlt of 
:\. \>I'('(" i"ion {"QU III'clo!" i!<, of ('our;;:(', it,:; 
VI'\WH; ilml i", thl" l'xH'1Lt to wh ieh il in .. 
Ir'odll{'tS I'('flCl'tlon~ into all o\ hc'I"\\'i,:;{' 
nl:).t(·lwd tr:ln!'!mi i;....: ion lilu-, FiI{IH'{' :~ 

f< 1l(' lI's thc' V':;WI! t('".1 SIX'{"ilielll ions Ilwl 
(':H·h c'Ontwc·tor pair rnll.~t Tllf'('t ( I.OO! + 
0.001 fG~), as wi'll a!'! an avcragf' ehar:\(" .. 
It.'ri~lil·, COllII('r·tor V:>\\" lt i,; rnca;lul"('d :!t 
sLx fn'qu('lwil.'s lip lo!) G(·. Rin{'(' it i~ im .. 
p(!$..~ ible 10 "Ily how much (,llch COLllWI'lol' 
('ontl'ilmH's 10 I1w ""Wit of th(' pair, til(' 
t{'st limits for the pili!" an' 1I8t'd liS tht 
catltlo~ .... lx,("i l"ic-aliolL fOI":' singll' eOIllWI'" 

t01". Sirwt 1 he V;O:WH of 1 hcS(' COIlllt'ctOI'l'l 
is \\'f'11 IX' lnw 1.01 0\'('1' Ihe f'nlin' fn' .. 
<jllt'IIf''y nlllge, Sl'vc!"al Ht'\\' tct hniqllt,s 
and n('\\" instrLllllC'nt!'! had to IX' d{'\'el .. 
olx'd 10 I1lpaSIII"{, 11111"11 10\\' v:\III('); of 
\'SWH, FOI" ('xam ple', fI ;;: lIhi<tit\llioli 
nWI hnd nf Illca"miuy: I hI.' \·swu (If 111" ..... 

V51U TUT 
SPEC"IC.TlO~ 

AvU/oG[C VSIU O~ 40 
'~O~U'i'ON ,oo.rECrou 

• , • , • • 
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eisioll COllll l'ctori;U was dcyisc-d 10 dis
tillguish t Il(' VS WT! of thE' I.'onnectors 
from the residual \'f;w n's ill the slotted 
lillI' u nd tl'tminut iou. In lhi,;; met hod 1 he 
h:1Sic :standard is 1.1 short lengt h of rigid 
!""Ii I" linl' whoi;.C chamctel"il'til' impcchince 
(':lIl be aceumtcJy calculuted. A !:i]ow,d
)illC' T'{'('onlillg !;ystcm WlIS d evelopcd, 
whicll mude po:;.s.iblc l hc 1ll(%:iUI1.'llleni o f 
\,SWlt'S :lS smalllls 1.0005 by a substitu
tion met hod. The ('h:u·t l"1!cord of s\lch 
[L m ClU< III"C mCll t is Hholl'll in Figure <Ii 
the full -sealt' value of vswn cnn IX' ad
just.ed continlLolls!y from 1.20 10 1.008. 

Repeatability 

Anoth,'r "pry importllllt (· haml" t.el" i"t ic 
of n, prt'C' isioli tOIl Ilf'c!or is r{'l)('lllability, 
thnt is, t ill' ton.sis tl'll ty of IlwlIslII"l'd 
vlIluC' fl!:1 the I.:O IlIl('('1 iOIl i" brokcli 1\IIU 
remadc in di!T<'I"ellt orientat ions. The 
repeatahility of t tl(' hutt join I of lhe 
oute r ('o nduclor!; is virtually pel'fecI as 
long as t hC' faccs art' k(' pt reasonably 

• . 1. E. ~nrl~l"II<)n. "'.1 )-;' .. ". 1I,~h .P'''':;''''n M .. ,ho.l for 
t he :"I1 .... "r~hlent of d," 1" ":11"1( or ('o",i,,1 Conu''''U> ..... 
I RS T'~ .... I<I;WO. \»I ,v''''QOIYt" Th",,,~ ".d Tl'<:hni'I~"'" 
:'\ove",bt.r \961. I''li \1 '1""1'.0, :\06, I'll W~ ·.~28. 

• ,\. 1':, ~,,(I~_n, ",In ",..,,, .... t< •• ~" I .. "t\"i'-", :"I lc'''od of 
~!cn.",i"" .Ilt" \'r;1I II 01 ("0/1.,,,1 <'0» .. ""'0 .... :· rh 
M"""H"", J"".nul, J ... "".r)' 1\1'62. \"01 6, :-':0 !. 1>11 6~73. 

Flgo.a 4. Cllo,l ,.co,d of Iha maa l u,a m.nl of Ilia 
minimum d. ,.ctabla VSWII. Co .... 1 1110wl 0 ""ak.lo· 
.... II.y ¥olloge .. o,iollo" o f O.OS%, co tt.'pondin" 10 a 
VSWR 01 1.0005. Cu .... 2 showl fo. com"",;. on 0 
"flal" IIna, VSWR ,. 1.0000. Tile f,equency I. 6 Gc. 
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cle:lIl a nd fl'c!' from Hicks or :'!emtc·hes. 
'I' ll(' COllllcc tion of thc inll('r ('ondll(' lors 
repenl s to withiH ± O.O:~% lip lo !) Gr, 
oll'ing Illailily to thc action of ihe "pring 
contads, which maintain a good cOllncc
tion (,\'011 \\"1]('1} t llt're is SCln1f' m i&l lign 
tllC'nt , withom tl"llllsmiUillg torque 0 1' 

bending monwnts fic: ro:->s 111f' joint. 'fhi s 
is important beCUlI!:'C the t ll'O iUller eon~ 
ductOl"S ill"C 1"[tT'{']Y perfect I.\' I'clllcJ'cd 
wit h respect to the outer condllctors, 80 
lh:11, :18 two ('OIHle(' IOI"S an' Illnt('{l ill 
dilTN"Cut ori (, lItations, the nligllrncllt of 
11](' t 11'0 inner ("ondu("tors changes. The 
mi.«:dignmcnt il~.'lf is /lot so iml)()rtullt !l.S 

t he stt1!SSCS and str:lins illtrodll{"ed whcli 
"blillet~" arc lI1;('d to force ~hl' ('Pllif'1' 
conducto rs inl o :IJignmclll. .\ tll:1l'1. 

IN'Qrc! of a IX'pcal:)bility I"IUI is " h OII'll ill 

Figur-c :); 1)('IIH'en elldllilU' til(> joi n t was 
hrokell , rotal cd 45 dcgrf'f's, alld t"clll:ldc. 
ThC' InIal spr'cad is Icss thtu! ± O.02%. 

l eokage 

The Jenk:"lge of ene rgy from n cOllxiaJ 
C{)I11H,(· tOl· (':1 11 \)(' of glX'!l1 impm·truwC' ill 
meU"HI"CtnClit s at loll' ]e vels, or when 
]al"b'"C 111ll0Un t i' of nllC'llll ll t ion ttrt' pre$('nt 
ill Ill(' !:1ySlC'lll. FOl' ('xamp!l', (,1l('1"gy 
cOllld 1X'loSl al thr input c'onnt'l'lor of nil 

01 -,- -. 

Figure 5 . Rep.olobllity of III. Ty"" 900 Connector 01 
6 Gc. Belw"n .ach pair of lin .. on Ih • • hart, Ih. con_ 
n.clion WOI broken, rololed 4S Q

, ond ,a moda. Th e 
I,,"od In mea . u .. d VSWR ', II lUI Iha" ± O.02%. 

5 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



~ GENERAL II.AOIO EX P EI IMENH R 

6 

0 --- ------• 

-_-lOQOlOl ""4 _ "'~ ~, ---, , 
0 • • , ~ 

! ~ , 
~ 100 , " 0 

• 
0 

, 

/' 

---

~---- ..... /" ' , 
/" --

COG ....... 

---- , 
--""--

'14, ~, , 

I'" 

-- -7' 

f19 U'. 6. l . ako9" 01 
caa.ia' cann. clan as 
a " ... clion 01 ".... 

qu. ncy. 

~ 12 
j 
,~ • .?--' -
,~ 

~!, __ 6_' , 
,~ 

0.' , 

altenuator nnd recovered at the output 
connector, causing an erroneous iudi
cation of attcuuat ion. The leakage of 
the TYP E 900 Connector is co mpa red 
wit h t hat. of other types of conll(>ctors in 
Figure 6, a nd is lower than that. of allY 
other commonly llflCd coaxial connector. ~ 
T his i:l d ue to the triple shieldi ng act ion 
of (1) the butt contact. of the outer COIl
d uctors, (2) the interlocking :md ove.'· 
lapping of the centering gear rings, a nd 
(3) the outer lock ing nut . 

Insertion lou, Electrical length, and DC 
Resistance 

The insertion loss or attenuation of 
t he T YPE 000 Connector is minimil·.{'d 
by the US<' of Teflon for the bead !wel 
solid sil ver alloys for both t he in ner and 
outer cond uctors (silver-plated sur
faces are relat ively l)(}Or condudors in 
contrast. 10 t hese alloys). The insertion 
loss o f a lTUl t.ed pair depends on fr('
qucncy, according to t he following 
approximate formula: 

Loss ~ vJ,;. X 0.002 db. 

'J. Zoo)' ",''' It. ~' . .\ I uehlbe<"", "Ill' I..,..k_ Char...,_ 
te",ti.,. of Pullulat C"u"'l Cableo and C .... Oett.,.... r.oo 
Me to 7.S Ce." Th "'icr<>lC<t~ J """"oJ. ~o\"M'''''r. 11161, 
PI,80-&6. 

• • , 

This is vir tua ll~' I he same as t he loss in 
nn equi \'ll leIlL length of silver, ail"
die lectric t ransmis."iOIl line. 

The electrical length of a pair of 
T"I' f: 900 Connectors is 3.50 cm ft nd is 
\'irtmdly indcJX!ndcnt. of frequcncy . The 
de resistllnce of a. ma l.l'd pair is typica lly 
0.-1 milliohm fOI" t he inner cond uctors, 
and 0.04- miJIiohm for t he outer conduc
tors. 

Conclusion 

The I 'HE 900 line of conxinl equi l)
mcnt includes ma ny instruments and 
components eit her 1I0W I1vlI il!lble or ill 
developmf' nt. Among those soo n to be 
an nounced H I"(' a precision slotted line, a 
sloM.ed-line record ing system, :lJld vari
ous termim"l.t.iolls, air-line sections, and 
adnpt.ors. 

During t he past t hree years, proto
types of t he TnE £M)() Connector have 
ix'<'n used at General Radio Hnd a t oihN 
I'Csc:u'ch la bol'H lol'ics. Thiil exte llsiv~ 

field I('sting has proved 1 hat t he theorf'i i
ca l exccllcJl(:c of t his connector d~s i gll 

has been rt'a liz('d in a st.able, p l"ael i
cal connector. 

- A . E. S ,\N DERSON 

J 
j 
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SPECIfiCATIO NS 

Ft.q ... ""y Rong., DC to 9 Gc. 
VSWR, Less than 1.001 + 0.001 X /0. per con
IIC(!tor. (COIlIlC(!tOrs Ilre tOited by pInt'S, and 
this figure is used as thc teot. limit. for II. pair of 
connectors.) 
R,~ .. I .. bll1ly, Within 0.05%. 
l _ k .. g., Better than 130 db below Bignallevel. 
Inn .. lon l .... , Less than 0.003 v'Jrj; db per pair. 

Ty 

EI .., IrI ... ll. ng lh , 3.500 ±0.005 cm per pnir. 
DC C .. nlocl R • • il l .. n •• , Inncr conductor, less 
thun 0.5 milliohm; outer conductor, less than 
0.07 rnilliohm. 
Dim, nl lonl, Length of one connector, 1-3/16 
inches (31 mm); maximum diamcter, 1-1/16 
inches (27 mm). 
N. I W.lghl' 2 ounces (60 grallls). 

Prire 
9OO_8T P • ..,illon Cooxlol Conn..,Io ••.....•.. • ••.....• 0900-94(}{) $35.00 

MEASUREMENT OF DIELECTRIC PROPERTIES 

OF PLASTIC TENSILE SPECIMENS 
By LAWRENCE C. lYNNWORTH '" 

Avec Reseorch ond Advonced Develo pment Division 
Wilmington, Massachusetts 

Introduction 

Xcw research und production-line 
applications fOI' instrume nts of calibra
lion.laooratory c:.lIiber lire being moti· 
vated by reliability requirements for 
ael"Ospace materials. These rcquiJ'('
monts, und the col'respond ing need for 
eleclriclll measurements, may be ex· 
plained as follows: 

The tcnsile pr-opel" ties of metals, ce· 
ramics, and plastics exhibit considerable 
varinbility. Plast ics, ill p~rt i cular, show 
variations a.ttlibutllblc to composition 
nonuniformity, pomsily, dcgr~ of cure, 
anisotmpy, cracks or foreign inclusions, 
und absorbed moisture. In view of this 
observed variability, il nondestructive 
means of predicting til(' tensile pro l~r· 

tios of plastic!> is dN;imblc. Pwdic1 ion 
of propcnies occomes especially impor
tant in aerospace applications where 
safety fadors are minimum. 

One approach to the problem of pre· 
di(·ting Liw tellf!ilf' profX'rties of variable 

plns1 ics lies in the correlation of dieleo· 
trio properties to the above-mentioned 
factors that influence mecha nical proper· 
t ics. Thcse correlations havc been re· 
ported in the literature nnd ()('cnsionally 

Flgu .. I. SI .. nd .. rd " nil l. bot In di,lednc . omple 
h .. ld. •. Pin in jig octl 01 1I0P f .... h~r IfMclm, n. 
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, " ]t, 

f1llur, 2. Hypo'h,'lcal Inv_",' .. Ia'ion wh,n wo'" 
oblo,pllon .. d ..... ',nlll, I ' .. nll,h 01 0 hYlirOl cOpi. 

pia otic. 

providl' Ill(' ha~is fl)l" qllaliIY-(-,Onl!"01 pro
('('du res. 1 -, For examplt', abso1'lx'd WUI f'r 
w('lIkel1;; pla~li(', whj](' iU(' l't'u:::ing ils di
,'I('I..'lri(' ('0111;1[\111 K amI di""ipatioll fac
tor J), Therrfore, IlIcaSUI'ellU'lll of K or 
f) indiC'l1ll'1'l \\'IU('r COtl\(,Ht, from whif'h 
r('dlll,tion ill slt'f' ltglh llIay 1)(' pt'('dif'tl'd. 

I II Ihi", nOI(' a faM und ",implc· mCflllS 
(If d etf' l"Uliuillg Ihe dl',:!;rl'f' of con1:'laliOll 
1.1('1\\"('1'11 dieit'drie a nd h'n~i1{' prolX'l'lie" 

is d(':;('rilX'll. 

DiscussiOfl 

1n rigHl'I ' I, II telt~il{' bar is ('elllt'fl'd 
in :J (:('I1('l'al Ibdio ])iele(,\l' ie Samplr 

ll nldf'l", 'I'n'E 1l100 .. A. The \('lIsil(' bat' 
{'on forms 10 the dimC'lI"ioll :> r('{"om
rn('ndl,d i n AHT~I Dli38-lil'l'; i.e., tilt' 
gage Il'lIgt hi . .; t \\'(1 itwil{''';. This is fori u
natl', IWean:<l' Ilw .~ampll' holdCor (!;('c 
t\~T~ r r)l flO-buT) :lc('ol'dingly ,.;ilrnpre;S 
onl,\' Ihl' gahr(llf'ngth, 

Th(, unorthodox t'('rno"al (If lilt' l'ide 
dool":; has not yet ('ul1;:('d nWaSl1l'ellWllt 
difiicul1y, H.o" IVa" v('fifi{'d by \{,,;ts on t lw 
1HII)IIl;IXO('imt'lIs in III(- forl'grollnd, In 
an {'!f'('II'i('ally lloi!:iY (, ll vironm\'Il\, how
r'n"r', shit'lding would h(' 1,0quin'd. 

8 

1'111 .... 3• 
Clo._up of ","OM and II .. b., 

Rill('f' the spI'ci lnt'n is one-qua rter 
ilwh t hick, but Ihe guge urea is o nly 
ulXlUt one ;squa re ineh, C = t,.t'gA j d i~ 

uiluaJly het wpm one a mi ten pf. There
fore, :1 ,;hu llI cli padior is n'quil1'd, suth 
[1..<: Variahlf' Ail' Capu('itor , Typ~~ 87-1-
\T, to bring thp ('u pacity up to Ihc 
I'ungl' of I ll(' Cflpaci tnncc-:.\ rcllSlIl'ing 
.\ss('rnbly, Tn>£ lG1O. 

Procedure 

In practieC', t.o d et(' rrnin(' II' I1('th(,I' n 
u:'l>ful t01'l'elation exist,:; tx°lweell di-
1'11'ct rie a nd tcn~ilc pror)('rti~',,;, a If'IISil/' 
har, u.ft('t' suilahle cn vironmC' nt lll C'ondi
t iolling, i" wiped dry, cCl1 t l' l'('d in the 
>;:unplc holdf'l', and C" and Dr are dNrr
mined:ll 10 ke, I'or example. 'I'll(' bar is 
r£'mo\'f'u a nd is ready fOl' t{'Il;s ill' i!'sti ng, 
wit h le5-"! tlUIIl o l1e rninut{O added 10 the 
inlNnll ix,tll'('('n pn'll'st 1'l1vironnll'nt, 
lind tensile tcst. 

\\'11('n more than Oil£' farlo r is sus
pc'{'h'd o f illflut'llI'ing 1(' lIsi le 111·01X'l"tiC'8 
(for example, moiSllll't' IIbooqHiOt I (lnd 
11'sin-hanlC'llet' ratio), il may be nCt"('S

sury to liS(' t\\'o or more te~ t freqllencies. 

Results 

For a hrpotlu-tical {'fiSC, whf'l'('in 
rnoi"tlll'(' t1.bflOrpt ion reduces 1t'Il,:;ilc 
stn.ongl h and is I he otlly vuriablc PI '('Rt'llt, 

correlation is ilhlstra!f'd in Figure 2. 
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" 
Flgllre •. 

Capacitance ~. thjc~nen al 
air-baked dielectric oIab. 

' ~~ 
\~--

------, -

Quality Control on Production line Conclusions 

()ll e~' a ('orT('lalioll has l.K·(· rl l'!Slab- As (':lpaeila11t'(' and di $..'< ipaliOir-faclor 
lisilf'd, II'l1Sill' PI'OI)('1'1 il'os may 1)(' Jll'l'
didl"'d on Iht, a('lufll produdiorr part by 
n;:ing <\11 1')l"el r'()(ll' a rTtlngl'ml'lI1 ol'sigrlt'd 
or l·alil u·a l.I'C1 10 .vif-Id f( a rrd D. One 
tl"d'u) ('o1l1ii!:LlI'alioll l'on:;i$18 of COIl(:Cll-
11'it· ('It''('l rod(':; ( Figun' 3). O,lwl' "hap" !', 
:;Iwh as COIlIOlll'l'd 01' l'lo rrgall'd prol.K's, 
1\I\' of (,OUI'&' po";:,; iblr,, 

11 may 1)(· Ilwntiorll'd Ih:u ('\,\,11 if 
prol)(, g('()nwtr.\' is 111)1 :l l1l1'l1ah)(' 10 ma t h 

l' lllalieal :lrHLI.v;;;i~J llIe:l;;;llI'('Jll('ll t of A' 
:wel J) i:s £<I ill "impl{', s ineI' prolll' (':11ihr:k 
liOir hy slabs of sta rrdard diell ·c'l!"ic 
m:II('I'i:ll:s is s lmightfo1"\n1rd ( Figu1"1' 4). 

nW:hH1I'C'lnCnh, I)('('o me inerC'll:oitlJ;ly ~u

i'ili\"!' 01'('1" a rUllgt' o f fl'equC'llt'ie>;, COl"n'
lnlinn of diC'll'l' t rie and phy>:ieal prop<.-r
t ies IIlll)' pnn'id(, th(' lJa",ii' for" quality-

1.'011\1'01 pl'Oc('dw'{'s nlld for 11l'\\' :lud 
irtl('l'('sling applif'a lioll f: fo r inst1'l1m('1tt~ 
that may ha\'{' 1x'('tI O('('ns iollally ('011-
lilll'd 10 I Ill' ('ali brulion I:lbomlory. 'I' ll« 
Tno " lG!.IO-.\ l1i('I{, t'tri(' ~!;1l1pll' 1I0 ldl'l" 
hn" 1lt,,(,Jl IL'I('d s.lti.~f:U·lnl'i!y wilh . \~T .\[ 

1){i;jS iI'lIsile oar", null may also IX' ;.:uil
:lhl(' for tl'sling ICJlilill' 8.'1mples of thin 
p1a!)t i(' shl'Hing (. \STi\ 1 D882-fiIT) or 
IlOnrigid pJastir's (.\ HT :'I [ 1)·112-G t '1'), 
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RANGE EXTENSION OF THE 
TYPE 161 5-A CAPACITANCE BRIDGE 

In lhe TYI'~; ltil5-,\ C'apaeihLII(,t' 
Bridge Ihe large,,;, .,Ialldard e:,plH,iI01' i,. 
1000 pr, and till' 1:'r~t'''l ralio ill IIIL' 
rmn,;formt'r ralio :lflUS i..; 1000:1. Tn£' 
I,ridw' I'an, thf'n'fort" nWaS111'(' unknown 
I'apllf,jtor:-; up In 1,11110 J.!f. The r:lIlKt'of 
Ihl' hddj!;(' {'all I:X' ,'xtl'nd('{1 1Ij>lnnd ,'un· 
lilll1011"ly lhrul igh allnll](or dr'catll' II' 
11.11110 J.!f hy thl' \I~' of all ('"lI'ru:d 
,,1:111(1:111\ 1'1I1.»Jrilor of lO,OnO pf. 

'I'll(' 'I\'I'!': Itil!)· I>J H:LIUW·Exlf' lbi()lL 
('apHf'iwr is a IO,OQO..pf mi('a C'lIp:U'ilor, 
dC'"ij!;lH'd for ('a.O:;y C'(ltll\('('1 JOIl and adjust· 
1111'111 10 I'xtr'ud t il(' raub'l' of t b(' bridg(' 
10 II J.!f. 

Thf' hl'id~I' hils 1,::\:,1' ~'r.\"lH IW I(')"rni· 
lIal" H) whi"h thi" ear:wi lOJ' tan 1)(' ('()II. 

IIC'('INI uud :\H l'1"\ 'I'II-IKI!-ilioll rot aI',\' 
~wjlt'h, \\hidl ('ollll!'('ls t il(' ('apaeitor tel 

1 Ill' tnln,,: fOl'l lH'I' tUI)" 10 proyid<, t hi' :-:Inw 
st<'p" of lldj11,,'menl in rill"' "xtNu:Li 
dl'('ucie whil'h t h i' Il'VI'fS proviti{, for 
intC'r1ll11 standards. 

This eap.'l('ilor i,os not 11 (':Il ih1'a1t~d 
:<tandam, It i~ 10 he adju.slfti in !1'I'tn..; 

of the standard", ill 1111' bridge, by tnf'an"! 
of its \'adahl" Idmnwr ":1p:I('iIOl', for 
l'ilht:!r tl\'O- or thrN'-tr'nninal Ol"'r:ltio!l, 
Olm&n,lons: DililUcter 3-1 10 by [(,,,It!ll 13, 
IIlI'h"" liS b,l' 12,1 min). 
N., W. ig h" t I)(lUI,,1 I II, '; kl(l. 

1'!11H' -t ,--:---,---- ___ -jl ('(}II,. .V,,,,J>er 
161.5_1'1 konll._hl .... lon Co,"o';to. . l(jt;j-l}I\OJ 

" rir,. 
$35,00 

TYPE 1633-P 1 RANGE-EXTENSION UNIT 

Th(' THE Hi:j:j-I' I U an~l'- I ':X I {'n ... il)1l 
l ' nil I'all lx' II,-.('U wil h IIII' Tnt: 1l~~:3-.\ 
ilU'I"('ll\t' ntlil-lnduelaw;:e Bridge 10 ('''
It'ud th<' f'lJITf'nt ratill~ 10 :;0 amlX'rf':", 
It "OttW'("';:12;-)()..walt, O,I-ohm I'f',.itilor 
ill pal'nlll'l with (JIll' uf till' ill'iug<' ,mns. 

Il igh-i'III'I'I'111 1{'rTllilwl.'i {"lIP;!hl,' or :1('

l'OIllIll/Jd,l.I ing It'aU,.. lip 10 1/ 1 itll'h ill 
lIiun1£'II'" aN' prOlitil,d Oil 11ll' I'llllgt'-('x
tl'tI~i')lJ IUlil for tlU' y;t'llC'mtor alld 1111-
known, ,\ (':1"1<, i..: rlll'tti,~hl'd for ('011111'1'

lil1ll to tl\{' hridgl', 
Wh('n lite rallgl'-t.'xl~ll,.ioll lIlIil i.s ('Oll-

1ll"'II'd, til(' OP"l':It i(lll {If til(' brid!-"(I' i.~ 
IInl'h:w!J;('d. hILt nn ly I hl' 0, II. :Ind r 
ranp;l'iI(":ln h(' 11,,«,(\ , Bridgt' f(':ldit1~,.. 1Il11~f 
I'll' multiplied hy 0,1. Th(' "pPI,'r limit of 
1llt'a.:;urcmf'J)1 i" 100 mh up to 120 ('PS 
and 10 mh Ill' lu 1 kc, 

T ill' lI,;t' of 11)(' 'r\'I'~; 11)3 :~- PI 1 {:ln~('-
1':x\('llo:;ioll l lnit at frt''I"(,11I'i('" up \0 100 
('P" t'llll callS(' lip 101(>1, additional <'ITOI' 
ill 1 II(' hrid V;f' \'(': I dill!!;>!, COrt'('('1 iOIl (':111 1)(' 
mad" f(lr thC' larg<'r rrror ol'f'Urrilll/: at 
h iglll'r r rl'(, III' Iwif's, TIlt' t C'1ll prrll t 111'<' 
f'O(' flif'i('nl of tllf' f('.~i"lnr i~ IC',; ... fiLtIIl 20 
ppm prr d<'v;r('(' ('t'rl! igradl'. 

,\ny Cllrt'('nl up 10 :10 1I1ll[X'\'f'" ('Ottti u
Uf)II"', or rIO :1mpl'\'<'_~ inll'fmil \('Ill, fI(' 01' 
fi(', {'all lx' lIi'1,'d. Continllnll.'l opC'fUtif)tl 
01 ;,() Hmpt'N'''1 without for('C'd-air ('oolill~ 
is not f('('ommf'nd('d, 

Olm. n$ion" Width IO'~, height Ill ' ,If'pth 
to il1l'hes (ZiO by 110 hy 130 mOl), 
N. I W.igh': 51 .. POlllldll (2.4 kit). 

7'1I1:~.:-:1I--:-_-:-:--,_::-c:-_________ +-,C"~;::';,'"N':'''''O''''''",+-,:::I'-?:rifl 
1613-1'1 Itonll.·hlenllon Unll .,., .". JIi.13-9IIOI $115 .00 
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PERSONNEl CHANGES 
at our 

Sales Engineering Offices 

Hichanl C. Hoger.':), now fi t Ollr :\c'w 
Engl1\l1d Oilier, will be devol ing full ti me 
to (·tdliug lIpon OUl' CWjlOtnN:j ill the 
IkJsloll unu sout lwrn X('w l':ng:1:tno 
arras. 

(;N:l!d L. 1,('11 was nSl<ign('o to Ollr 
W:I-'ihingloll Ollice, in Xovember 1002. 

Crawford l". Richord (.k. lo...r 

FEBRUARY . MARCH , 1963 

RI. h .... d 1,,_" 

Hit'h:ud K. E,.kpialld has "('('('ml" 
jOillf'O t h" "I nIT of ollr .\ [PI rnpoljt;1lI :\ ,.~\ 
York Oflif'I'. 11(' will 1)(, ('alliHg Oil CHII' 

Cllslonwr" ill t il(' tlw',lwl'l l '\1'\\' .IN"l',\' 
nl'(,u. 

('ml\fnrd E. 1.:1\\ h;ls 1J{'{'11 fit OHl' 
Synwu,o,(' om,,(, sillc'p (kwh(,1' 19(;2. 1[(
williX' d"itin~ ('II,.lonwr", in :\'pw YOI'k 
Stal(' we:>l of HYI';I('\I~·. 

INSTRUMENTATION IN ISRAEL 

' I' ll(' Fit'l'Il 111\('l'lmlionai EIC't'lrOlli{',;" 

:-':1H'I(,o l li,'~, ('onll'ol and H{'il'lIlilit" I u
s! rUllwntllt ion Ex h ibit ill l !Smelll':l~ Iwld 
at T!'\ A\'iv, :\ovC'mber 7 throll~h IIi, 
1%2. Some 5000 rC'pn',.;('lIt:lli\'{'~ f)f 

:"('i"IWf', f'lll,!:ill('{' l' ili/-!:. ali{I iudu",ir.r ill 
J,.; r:lI:'I,·n nw 10 M'(' thr· 1atr~t t'qllipnwllt 
di"playf'u by IIi mal\llfa{'tllr('l'~, ill(']\ld~ 

ill~ (;1'11('1':11 Hudin, II'ho,.:{' hooth I~ 

:;111)"'11 ill til(' ph()t()~raph." lX'low. 

(l , 'I ) Mr. II . D .. n~iger .. f E .. ~" .. "in, Ltd .. Ge ...... III .. di .. r. p< ..... I .. ti ~ .. In 1 ..... 1, O' ....... l tr ..... GR 
1 .. 1" ...... .. 11 10 Mr. L 110 .. M . .. a.h . ... , ' .. 11 ..... 1 .. ' Ge ... , .. 1 of l" o .L (R'oW) Colon. 1 M. KO l hl.,. 
D.p .. t., DI .. clo, Gen .. ol. 11<0. 1 MI .. ll tr., 01 D.I. n ... w .. lch .. .. d , mo", lrallon 01 Ih. SIrOHla. M 

.I.elronlc IIrDboscapO b., , ..... MD<alka 01 Gen •• ol Radio Compo .. ., (0 ...... 01). 

11 
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