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meteorological cond itions . Diversity reception will prove 
beneficial in re<im ing the cflalS of Illuhipalh tran,,· 
mission. 
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This test was made possible through the fOmbined er· 
forts nf cllR"inct'rs from the Rf'A \'ictor Division of RL\ 

L. 
OF 1111:. flU .. -1 June. 

and the Radio Rese'arch Il j\'ls;on of Wl'stern "nloll 
The RCA engineers prO\;UL't.! \.Jlu,lble 'l5liist,IIKC in 
formulating the lest pm",ral1l, d($igning the test t."juij>o 
menl, anti in placin~ lhe lest into over.1tion. To these 
men and to memhers of (Hlr R.uJio Rcsc .. m:h Di\'ision 
.... ho p. .. niuipatcU in opcr..lliun of the lest, Ih (' aulhflrs 
ex press their sincere ,Ippret-;.Jl;on. 

Magnetic Triggers' 
A:-.l' WANGt. ASSOCIATE, IRF. 

Swmnwry-lioI-.c'Ul tic corel of fairly rect&nJUlar by'ternl, loop 
_e.n.J UI used ... triner de"ice. M'cnetic ftuJ:u are uled in
.... d oI.1«aiui eunenu to \ndieatl the two luble politiool of the 
triaer. n il pape:r aho •• how the macnetic ftp luel mly be de
tected without & mecbanical motion. The conluuctioD a.od function
In, of ae.,.erl.l typel ofwch ro.t,pIedc: triueT'S ue diac:uued. 

I. I NTkOI)UCTION 

T R IGC ER (" I RC' lflTS ha\(' IX'en u:o;("(1 {· ... h.· I1SiH·1\' 
tlurin~ r«ent ),e • .trs in variuLI!i ek,(·trtlllie de\' i("($ 
They usuall y consi!it of .1 p;lir of \'anlllTll 1IJ!1('!i 

conne. tl-d in such a ..... ay th.lt t\.l O !>t.ILle st.lte'> o f thl' 
liYstl'f11 exiS(, The magneti c Irilo:~\'rs 10 he d{'~:riltcd II£'
Inw OIrc a result of r('scart II m Illtli7ing Ihe (ulld.l 
mcnlal hrsteretic propertit'5 of a ferromagnet i(' 11M ' 

lerial as a trigg~r device. 
AII\ m;Ignctil mat erial. 1·.I!'i ly saturatt.'(i .lUd h:l\'ill ~ 

f.lirh t.trge retentivity prIlI'Ntil'!' , ('an tJ(' t'Olll'idcrcd a" 
,I '"I(~' r de\'ice by ilself, Consider the h)stcrl"Sis loop 
!Ohm. II !II FiR, 1. \Vllen the 1II,I{erial has heen under thl' 
",11"',111' of a lar~e positl\'(' nl,lgn(,liLillf,: rorc~, posit i\(, 
, - '. II1,d lIIagnel ism is ret •• iuett . Thl' 111,1 tcri,d \\ i 11 rem.lI lI 

'h t' pnint I , If it was l a~1 :;uhj~'lecI to a negati\, ' 
.o:IIf'Il1lnR forr~ , the matf'rial Will remain in the sl .. 1,· 

•• 1I "Y;;III\'t" ma1!l1('ti/;ltioll repn.·scntcd by the point 0 
'111 .... '· {\\O st .llt."S. I and O. rt'pr{'Sellt the two pos~lhl,' 
stahle I'flllditions of the magnNic rnateri:d . They ('an I", 
r;\silr rC\'Nsed by the application of a lIlaj.!r1Nil'lllj.! 
fon' (, u {. suffil' it"111 amplituolt' in Ill(' oppo .... in~ dirf'("l i"n, 
I II (unlr.lst to Ihe \';)cuum-tui..>e trigg{'r p .• ir. Ih .. • 11\.110: 
,"'Ii(' l1ux pnl,lril\. ralhl'r .h.1Il lh{' \'nll.llo:l: It·\,pl. ,11-
I('rm lm's Ihl' 1\\0 ,; Iable sLIlCS. \\'hile rtr ,,()ltaR('~ MI' 
1I('('~s.lrr 10.. maililain the lI, ' ('urr('nls l1o\.llllR in tlw 
v:u'uulI1-tube tri/O:Kcr pair . it i!> nnl nCt'(i\""r\ ' In h.n 'l' .1 
nlaRIIC"ti,ing force to llIainl.l in a flux ill lill' lI1aJ,(lIcli, 
('nrc n1.lterial. Thus. a m.II{TJt·tir IriKRt"r :-.hllllid he ;'lhlt· 
... m,lintain the triner~t position without thl' 111,('01 of 

·lHc;i mal c;b .. iFor."",n RI82JX~18X RI'f'I ' ... ;" ..... 1 n,anu 
... ript rt'Ceived by the '.'ull'n .... A"",,"I 25. 1\)40, 0'" __ I .... m..o;:ril" 
....c ... iveo.l. JOlOnu.ary IS, 1050 1' ..... w(Wk ",as untkruk ... , .. , .. ~ l ·'JO'Itr .. , I 
W IQ-l ll-AC-14 br-lwPl\"n lI.n .tr<1 UniW'nity:on<! , .... I ... I",al ... 
Air Fortt. 

t ComputauOf\ 1.1 .. " , ~, tl .. n",,1 t'n;vcn. .1 , 
M'H. 

;'lny power. TI\(' m,lgTl .. .' ti/ll1~ Ilul., .. , lh~'1 1 1.Ik,·,. the 1/1.111' 
IIf th ... lri~~\'l'il1g pul~t' . Il Shou[d br pnwl,rful '-'II01l}.:" In 
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it!\.· till 111.1\.:11,111 ,' U \, , ,, ~dll! "10111 ,\h'-frl .,! .' 111. 1'.;

".ll/ill;.: 1'111 .. ,·., "f 10 Itlll ,,, .. ,-, "11'[" dUL.1H.1I .1/" 'lI'I,lwd 
'II.j l1l,n,:rU-ll! 1II"I,'n,d r h. rIU\ .. 1 11a- III.LII'ri ;'! j .. llill

l"I'r ~'d I .. !I"TII IV", .... 1111"1 11,,11 \ .d u.':-. rhl' IIl . Ll cn.1I 

r.,\t·l,. .11""11.1 ,11.,11\-.1010,,,1<- lh.p \\]'d. ' lwillj.( Ir i!o: ~t'rpd 

,Hoi 1,'111 •• '11 .. .II fill. "I dr.' 1\\" .... 1,d,I" 1l<>llIh J ,lilt I fJ 

,,1"'11 I,·., 1 "'ln~ Irll.:J.:I'r.~1 '",~. I ll-! 1 1 :'\ 0110"1- 111.1 tlw 

I "111" J "II" /} ,Ir,. "'.lruHl.ln' \\JwlI 11" 1Il ,1~ lh ' llllll~ 

1,,11 ... · ... 11' ,'PI""',[ ' 
\\111',- 11 , .. \ ,or' ,,, ." , '0 .id,-' I th" d.1\,·rt'lll ,'of . ·II~ III. 

'1111 " 111. I , .. \,,1'\ ,ljflj,"11 I , .... ·11 ... '· Ih.- 111 ,1 \.:1".1 10 till, 
1".1.1111 \ 11.,1 . ..... 11 , .. , h. '1I1o.: 111\.: 1 h ll", IIII' "'11111110' '11 '1~" "I U 

1111.:1.:" 1 \\111 .. ,,' ""II.. "!.III< ill' 1IIIIIIm" ,III" "I dd . ~ I III\.! 

Ih, 1111 \ 1',,1.1111\ .t n ' f"lIud, 

11\ Ih,· tL ,dun' of I Ill' s.l{ur,l l 1011 l'iIi'1I0Ilu.:n ,\ of 111 110: 
II. I II 111 .1 11'11 ,,1 .. , il i:- 1J('''''lhll' In d,'ll'fm ltll' till' pul.U II \ 

1<1 1110' ,\· .. illll,11 m " ,I.!lId i" lII I" .1 1'III,il1\.! .1 PO\\I 'I I III 

11l.I.IIIII/III\.! l'lnl' .. \"',,1I111l' Ih,,1 \h l" m,\~n('li,inK f lITl" 

'" III ! II<' n,·\,!.III' l' d ire', I lOll ( , . il,! 1 TIWI1, if I h., n,.,;.III,1 1 
1",I~Il' 1· ... 111 ; .... 11 lilt' 1'0illl 0, ,,'r' !title ti ll>;: .h,IIlJ.:I· (l' 
.. ,.I! ... \\"11 " 11 r hl' m,lgm· l il.llllo! I"n l' i ... d, .... "ntin\ll·d. 1h.· 

I" .. .: "'"_111"11 rdurn" 1'1 lilt, I'"illt 0 II IltC 1\·,..idu,tI 
'" ..:'" li ... m I" .11 IWlillt I .. , I. lrl..: ' · ,11 .,111..:" 1.1 flux n..,ull ... 
.• I.,IIt..: Ih.· tr.II ,· of till' 11\~I('n · ... i .. !tolli' ,h " ppill\.: frOIll I 
1".1 Ilid 111,'11 ro ·t llrlli !!).: fl0ll111 tn 0, 1>lI ri ll ).: Ih" "",Ifp 

d.", .1"" 1>1 1111\ .. 1 l.i rj.!(· ,uILIj.!I· i ... 11101111"" .IIro ..... lilt 

., .. 1 ... 11111,,"1.;, IIH' 1Il. l glI,"; • • nn' IllI'JI. III' m .,II t' r "h.lt 

1",1" 11' tl,,· r,· .. "lu, ,1 1ll,llo!lIdi"m, CI,·IIII1 ,111t rhe 1lI:l).: -

11 1'1 ;, ,-n,.· ,,·Iurn-.. to puilll O. ,\ I. II"P· 111.\11,,'(1 ,Ol! . Ij.:(t' 

,II I""''' t in' ""'<"{Hll l,lr, " .il ;ndi • . II.'", th, 11 tlh ' (.rigin,11 
"1.11, ,\" ... III ,(,i nl I , Illti1c.1 ,,'1'\ MII.III ill\l lIIl·,1 \'011;1).:" 

IUtl" .tIt,. ,h,11 lh~' orij.!ill .d 51.lIl' \I ,! ... ,II 100Ii nl O. 
\ .. iuld,tr 1t1.I)o!t1t·t;, 'fin: i., n,,\\ \I .... " HI .tdditioll. Lct 

II" . I~ "I! IIII · IIt.11 it it> ,II I lI'''ll inn 0 I f lit.· 1, l r~c irHlltfCd 
\-"I t. I!.!I· fl"1II tlt l· b r ,,1 .IJr!· is "hI" tn ,I,i,',· 'he s~·t"HHI 
'\11.· tnOllllr..O 11I:1,.lIioll 10 1. IlI l·tlll \ l,)IId itlOn (,f lilt' 

lif"'! ' ,,1,' j,. tr .w .. ferrt·" In thl' ~l'l()nd, nt'c I"hls h .IS 1'\"\'11 
,!t-JIlflll .. ll . l t l·tl '·\IIl·r i1ll,'nl, l lh .1 The ,flllll,'( li o ns :11',' .1 .. 
.. h"111I ill I ,t.: .l ',1", l!''''\l·n'lollo l' IlITl' 1.,·10\\' 1', lf'h lOP ' 
... pro",·I1!'" i, ... ttl .lj.! tIt·ltl·lo l.JI,· \\·h,'11 hnlh ,'orl'S an' ,Il 0 
1'0 ... tlIIIII ,Iu' IIr ... 1 1II .!lo!Il1· liIlUj.! puIH', ('l'inl': IIclt,!I;'.·. 
11t.11l)..:"" thl' tl" ., uf I lin' lIumlwr 1 \l'n Jilll,',::>O Ih.lt 
"'I.· Hllml ... r 1 , lnKluo l':' '~'n l illk linkin g: ,·urr,·tli i" 10 

,h.ln~.· lit,' JllIlI. of cort' 11111111:)('1" 2. ~inlll.lrh , the ,Ippli

(.1111011 .,f Ilu: .. l'("und pili:.,· .... ill lIulhl' 1',ltnC. Curto'S uum 

I ... , 1 .lnolltuItlL.· r l.l·\lwn.·,u c'I1I.t111l1"I' .. ofll ,ltl<1 a'n't-', 
"Il .. ,ilillilll-.: ,I ... \, ,111,' llmil 1}.Il' I,'r \',11 11 .fI'l · \\'1\1'11 

.1 J I ... "\011'(1 ill ("fl' tlIlmll\'r I . Iltl' . tpplt t'. tli'.11 ' If Ihe 
111 .. 1 1l1, 1 ~llctll.tJ1J.: luro t' \ h,11I1-( .... tl,,· 111t\ froFII I t o a. 
flOl1l "lin t' II d lOp" 10,1\1... to 0, ' 1 h is l.trj.;'· llt,ln!;.· o i 

I A,r " ,)frr ('''''!r .• rl \\ I'II !~ .. '( '.! I Pn',: ""~ Rep .... r t :-:<1. I 
fLII I·.lnl 1''''''1'" , .''1'''' "1.0 .... ' ... " '\I'll 1\ . II . l"O\'. 10. 1911{ 
!·n~tt·~. 1("r.,,1 ;..;;.,_ 4 , II .r" .• ,.! 1 ',,,,, ,,",,,, ;,,,, 1.,1"" .• 11>1'\ ........ 1 , ', 
f . " ;1\' Ill, 1t'''S. 
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(1.1 "1 II IHlt ,I .gnrlj. /·'j(l.rr ,f 

r Ii,' lin" .·.JUI'· ,~ " .. 1.011,0\\., ( I I~, (, ): . \ S:-UIU(' IIr:-1 Ih .11 

Th, " ". I .. IUIj.:l h '!lt'.· , 1 111 11l~' I'""jlil\'! di rl'l lion .. or ,It 
11"'1",,,,110'11 I r h, ' IlI. I }:!!,·,i ... iu/.: 1'111.,(' d1.lIlg t'S the jJ()~j. 

tlfl!! fl"H! I ,<> t1 ,h, ... f ·. I\l,,~·";1 l.'f.I.:I' loluj..:<.' ;"rQss the 
I Old ,HI,I I h .• r!.:,·" 11" .IP,," 1\\ C. Tb"11 ,Ill' 1I1.lgnt,tizing-

1'111 ... ,· , . .. , ... , .... ,,, tin" /' i ... .Ii ... , li .lrK",j lhrr'llJ.,:h thl' coil 
\\ hi. Ii "tft'r ... \ ,'n- l'iI' ludll' 1. 11l! l' Il\"l".m s~· it i .. ,\l r('.1(h 
... " ILlI,tH'.! III tlw .1;1'(",11"11 !If tlll,turn-' It l)urillJ,: thr 

.1, ... , h.'I).:'· 'I f ,h,· 1.11'," III (', Ih,' ,-jrrult "I"·r.ltion i ... 
\, ', \ 11!..,". , I'.H.dkllt'''''".IIII ' " "f I., C, " lid 1<. \\ Iwrc R h 
hilo:h "lid I \,'n 1,,,, 111.- {' "f ,hi ... p:lr,dkl ,.in lIil i:
' ·'pl.,1 ", H\ (' I,. \1 h" h ,., h'J.:h . "l'h(" h"q!"",II . ,11 " '('11-

h .. 7 I" l"~. \'uh"o:c , :lnJ ('UncIII ~h"pc ,,( ,he ,,;"~le-.troke 
m,,~nl't ic tri~Ker dunll~ tn~~cr;n~ 

dens", C is c.Jsd) rl:\" 'rs~'d II idllHIl mwh tI:lIllJlIllj.: 
I lo wever. when tl,e (onden"er tlisl"h"flo:es "j.:.lin. t he ,I,., 
rhalii ing curren! flo .... jng in the" iudltlK is in :;Udl 01 d, 
renwlI as to cause thr. flux of III(' 1'0f(, In dl,tnge from 0 
to I .lJ.: •• ln , The cnil OfT"fS ,\ lugh indut t.J1I1(', til(' di..; 
t' h "rKin~ rat" is mudl skl\\er, .1IId (h{' d .lI11pim: IIIJ.:h 
If the \'alue:; of R. C. ,lilt! tlus inclutt.uhC .,,,. blll' h th, ' 
damping is rlo .. ,,,1 to crltic:!.l, the "OlHlcliser I~ ,0111 
p],.,c!y d isch"rged ..... hile the flux n ·[u ,·ns from 0 lu 1 
.Ij.!,,jn . This :;itllation is vcr)' simi] ,lr 10 ;\ sill,l.! IC" bl r l)k, 
dl'l"\rital triJ.:,I.!\·r p,.ir The pol.,ri, 1 o{ the nux of th, 
,'ore returns to Ill\' or igin,li ("onditioll .\utorn.ui,·. ll h , j 

.-crt.. in ,imc ,lftt' l" ' he flf!>1 lrig;.:cri ng Th is iu'er\'.11 i .. 
determined hI' til(' disch,l fj:~inJ,: timc of 111\' I'owlrn .. ,., 
III Fig , 7 ,In' ,.hO\\ n the l"han,l.!c of !l u>.: ¢ II ith 11111\' .1" tilt· 
1l1.1J,:IICliJ.illJ,: I"d!'oe is appli!.."I , the \olt .I).;,: .IITO~!:> tllc 
"Olld'~rls~' r , ',. t ht· (' urn'nl iL through the, nIl. ,11 11 1 tI .. 
11I.LRI1Cltltnj.: , 'urrCIlI iN . If origin.llh- till" \"lIre IS in tll\' 
,;',I(C O. thc lll"f,:Jlctiling: puls(~ d\JI'~ 11'1\ Ih.IIlf.:!..' {h~' tlu\ 
11\ .. JtI~ .Ippn', i"hle amount. I'll(' l"I!il ~'''M'111 i. , lh .. lIP! I 
,'in ui l s III(: eN nrtlllt. Thc"Hndcl1~~'r I!> 'H.t ,h,'r~,·d 

.11111 e\cr) dl in~ f(.'1Il.l ins t he ~,ll11 t· as thc 1Il,,).:l1cllllll.': 
pul"c suUsides. Thc outpull,. ,"en' !'om"lI. '1'1 ... tlu\ 
,h.I1IJ.t(· jor Ilus (',15e is sho ..... n ,I!> th,' I.ls t run,' ill I· il.! i 

Th(' .11",,(, !I 1St· II ..... ; ' "I!; :;ho" the j.:!t..'lIcr,tI r~·.lblhilit~, n( 
u<iillj.! 111,1J.:lIt"1/ (·on· .. 01,. tro~J.: (:r,. There I" C\' C1"\ 1,, 1,.,.1 

1"l i" ,h.l! Mil h:'l m"},:l,ct i(' tri}':RcrLlll I. , k(' th'·lll.' l (. ,01 
V:lCullm ' 1ul,,· , riJ.:lo:c, 1,;\irs for !'oome ,.1 ,h"lr ,1 1'I.h" 
tu", ... Bin.J(\ ' ''Jot il!; call be slort'd til sud! Ull1l " . \ ..,Inrl,d 
, hgit ".tn b(' ddi\"cf(.'<1 Ollt nr I)(' Ir,ln..,{('rro'd II, .1I101! lw r 
,or~' . The po .. Mbilll\ IIf tr,lIt..ferrill),!" I,in.ln ""J.:it.. fr"n l 

'''fl' 10 I 'In: dlrClth' 11l.tkc~ tt pos .. lhk ' " \"111\.,1111< 1.111 

ollorl11.1ti0I1 dl'l. ' r lin.' ill \\ hi th .1 scnc;. of loill,lTI oI i~lt .. 
, ';111 11(' pushed ,1101110: ;1 bCri{'~ flf "LIt II I"(ln'" 11 \ 1l1.1J.:lIctil 
til).! pu lse;. a t an y r;II~' frolll 01 I en 10'1 ",pI'ed lip 10 oIhuUI 
30 kilo:H")"des per so',ol1 d . This h .I" heen dl'~, ·r d.(¥1 ill 

:lI\ol her paper,1 Exa ct m.llh(,lIl:Jl i,:d tre;lIl1lCIlI (,f 111\' 

subject is still diffi, lilt in \ iel\ of the hij;!hl\' 1I0Illill" ," 
.. h,lra l" terist 11- flf 1 he Ii )'I:o len· .. il'i loop o f t h~' !"I,n' '1I,It ,·fI.,1 

VI. : \ CKNU\\' Ll-IJ(;.\1I " ., 

'I'll,· .\llthur \1 i"hl:~ 10 e.>.: press hi!> ,.inn:rc !o; r.,!iludc \" 
II . I I . :\il.. t 'll for his oriJ,:'in'll sll).:~c!<!ioll uf tlll' llrnl.lcJll . 
:I/Id III \\ ', I) \\'0(' for his valua.ble suggestio"., 

. :\ \\,ono; and W . D. \\'00, ·SI," ic nUlI'I!tl'C lI lU~,';:~ ", ,,<,I ,1('1.,\ 
Io"o: , ~ j"". , Appl. l'ltyJ., \ '1)1. 21. pp. 49-54: JanUo"l ry, 1 9~O . 
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