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                       a. IntroductioR

    XVhile in the previous papei`i witk the same title the author treatecl

tke case when no electrons are cau.crht by the anode in Barkhauseri-
I<urz tube, in this paper, the interelect!'ode currei" of Barkhausen-IKurz

tube is calculatecl in the case when the electrons of larger amplitucle

are captured by the anode and the occurrence of negative resistance
is demonstrated in some numericlal examples.

     2. Currents between EIectrodes, wheR the fflectrons
       ef larger Amplitude are captured by the Anode.

    NVe conslder this case for (a) and (b) wlth the anode cl. c. voltage

Ya --O in Fig. I. Tke amplitucle d,. of an electron from (}' to A
can be obtainec! by means of 2{L, in P'art I:

   ' cl. - c7.2 ur -(Bttft e;"co(te"T:)( eJWT2 -1- o'(ti Z'2) •

                + llllf t(umv.}.s eJ'catO (ejtuT' - 2 - Jx(v"f'ifejcoTi)

             =!Si-l'.'?'ej{ott'v-9), ' (1)

• (owhere Bi -- ,,:,iil for (a) and (b), ancl .

              '                    'B,,=f7fiiii, for (a)

                          Ii,l,fi/; for (b) .
                              -                                            'and Ti is the transit time from K to Gt, while 7'2 is the transit time
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from G to the turning point. Thus the eiectrons Ieaving K at te
which makes tke reai part of (1) posltive, that is, which satisfies

              (.g tNr - l.llr) rr < (oto + go < (2Ar + -ll-) 7r,

are destined to be cau.crht by the anoee, ancl the electrons starting at
te whicli inakes the real part of (i) ne.crative, that is, which satisfies

             (2tNr + S-)7r < (tite + g) < (2xN' + g) 7r,

are to turn back in front of the anode.
    Now, we know that the ftinctlon f( (tite + (p) such that

    f( (tito + gD) =: O for (2A' m -li) 77,`<(vto -l- {p <(2N -l- lt) 7r,

and
    f( (tite + gp") =: l for (2N + -l";-) 7,7" < (vto + q< (2-ZV' + tt3) 7r,

is expressed as:

    f( (ote + g) -- : + ;' ( - COS ( `tiS, + `7') + COS 3( Cti3to + q )......)

                =: inS +F( to) (2)
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. Fig. l. Voltage distribution
    We distingulsh two ciasses of electrons. The first class consists of

e!ectrens which are not caught by the anode, thus being emitted by K
in n {e!o. + F(to)} per unit time, and the second class consists of electrons

which are caught by the anode, thus being emitted in n{Y.o - F(to)}
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per unit time. We proceed as in Part I. The current JAf fiowing into

G from outside on account of electron motions between G' and A is

   JrA-=-{i'fiS.Silll(I-j,$Ti+1,.-i,7'.Åí2o.?.)u2dtl-li'iiiSiill(l-t":.-i,;',!g.e,))t`'2d"o•

where 5T.i is included in the instant t -- to+Ti+T2+SSPi(te) -i-STd(to)

at which the second class electron reaches A and 5T2 is egual to
5k(t- Ti --- T2). Then, the d.c. part of Jk is -
'             'i -- wwillii2(!:IIIel;i//e " !:IIi`1•217,el'==' pt'ii:;Tr•

and the a.c. part of frequency (ti of Jk is '
     il---'i'iiiiSIStZtl21i-/.Lll.ift:o-,.,,,-,I;,,Sti'lilii"1/IY.\,o-!til'ilCIO.S,,.Åí`tito'`"'2`idto

               -sli,;",l,i.dt,+sli,li{til, .sll,IT,i,3,,,

                  t-Tl--6Tl,                            t--Tl--cr2-STI'--6MY t-Tl--M2
               ' !i,li,ll'i-o..s,(`ti`e" ev) i{:d`o - Stll/itl{lgz;el

                                 'Thus
   •il -H'- dli:ej2 27aT-"ejeet(ej9 ( etituYi + 1 + 2'(oTL, ejulTi ) )

        + d7.i2eij2Biejeet(( 2a5a+r a2) ( 1 - ejtuTi - j'(oTie"jcaTi)e"'jttoT2

           -
                                                 tt                 -.7' (O tZ7 L, (I H e-' jtoT2) e"' j:"eeT2 .

                 +( 1 - e-jtor! - ,i(tiTie'j'eeTz)

                   1                 --liT,( 2 -"- e'-jcari ny e--j:"tuT:)

      Å~ C(al ii1 a2) ( 1 - e-jtoTi.(v-izr,li(vTle-'jWTi) - ( 1 - ejcoTl)                                                       B

                 +-llnv lll':-,'( 1 -' e-"jk'taT2 - j'.2(olzJ,e'"jeesr2 )

                                 '                 -i--III- i[Il;/-(2 - e-jtoTa - ejecore -- .7'3(vT. )) ,' (3)
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          '                                      '                                '
                                                'where a'i nc ;e ,ig ,, a•, == .eil. . ''

                               .    The current Jrf. fiowing into G from outside'on account of electron

motions between K and G is ' .
                                                  '                ' ,,k rr i:•}{;},e. st-T(t//i!r2 llSTjllS:g'i),,,d,, .'

                          t-To--STo'' ' '      '
Then, ,7.:., the d. c. part ancl i:., a. c. part of frequency (ti are respectively:

                                    g      J3 =: li• fi•e(!ll/I i,;,G:g + !int,) -. 7tsk•IT:,

              t"'Te t-Ti
     ,.g ut {}•:•e{sl'IIiT,Zt.d,, + sll/ifL',I•2fg --- Sil,lrS.-gT(" nt, -f- ,,, ) ,,gdt,

              t-"Te-'STo' t-To t-To
                                '
               m!li'IIITI,I.G:i +SZ[iTait,+S:t•;(It,)L

                  t-Tl-S'ra-STI't--5T2't                                 t.-•Tl-STI' t-Tl

Thus, we have '
  i', -- - dit'(eo, 27C71.ieJeee(ejge ( t - ejcot + 2'(ti z7iejteTt))

       + Eiiifo2Biejnt ((2ai2ail,i, a2) ( 1 - e-'jtoTi - 2'(oTie'"jtuTz ) eTj2toT2 .

               -2'(vlZ'2 ( 1 - e-iblri ) e-j:'coTa

               +(1- e-jeert ---- jtaTie"'jtopt' ) `

               +-ill- [3 ( l - e"jcoTt wt 2'ceTi )

               . m(1- e-jtuTl )2e"j'2o,Te

                   -               ymal + a2 2 ( 1 - e"jWTi ) ( 1 -- e"jturi - ,7'coTi ) e-iL'blrg)

l,:
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             j•tuTi

e-jt'blT2 - 2'2(oT2e"'j2WT2 )

e-jblTl ) Å~ (( 1 - e-j:"tuTe )
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    Now, the total d. c. current becomes

     .7'1.-i- .7'g =: 2ke( [iili-T: - ili/lr Tg) =: O, (4)

                           -                                  'beÅëause of aiTi = aL}T"-.

                3. Some Humarieal Examples

    i.1 and i', consist respectiveiy of two components, one of which

contains the factor x and the other the faÅëtor B.
    W'e attach the sucaxes a and b to ?'1 an'J il. for the cases (a,) and

(b) in Fig. 1 respectively. .For (b) -'i{b is chosen instead of ilb, on
account of the sign of the osciilating voltage between G and A.

Hence
     i{. =: d'i',P'.,2:li2 ejcot (Ai -I- jBi ) + d:iiie.....,BiejW" (Ri + j'Ii),

           - -i     ila =: d','S,... 2#" ejnt (A"- + o'B2 ) + d",iie.,Siejutt (Rft + 2'I2 ),

   -ilb xx dl'ie,-. 21}2 ept (A, -e- jB, ) + ciite.....B,e3blt (R, + y'z, ),

           --     ?;z., = d',i,e,-. "9',".i ejwt (A., + 2'B,, ) + dii:e...B,ejwi (R.i + 2'1.),

and we obtafn the foliowing tabie:

 (eTi (tiT2 Ai Ri A2 R2 Aa .R•3 Ai R4
/# -Zl +o.s,i. +O.66 +O.57 +O.52

2

;L' -2.22 +3.16 +O.49 -O.32
3

{L' -o.g7 +g.72 +o.3o -•e.13
4

-O.30 +4.43.-1.11 +2.03

-1.80 +2.65 -O.43 +O.Oe

-2.36 +1.43 -e.12 -o..g6

    As the first terms in il and i', are larger in magnitude than the

.second terms, corresponding to the ratio of a to ie, so we expect the
osciilation, when both A's are netsxative, tliat is, for - i•{b and i'eb in these

•examples. Here are presented only the possibilit,y of osciilation but not

the. Iimit of osclllation.


