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Abstract

- results of four teota on ● n axplomlve=drlvan
weeping-wave coaxial generator are reported. The

first shot of the series used II capacitor bank to 6up-
ply the initial current. ti re-lnittg three shots
used art ●xplomlve+riveo e-eplog-wave helical gaaera-
tor to ooont the initial current. Om the fimal mhoc,
● peak cutrenr of 50 f4A wan reached in a 12 nFl load,
correeporrdlng to a peak energy af 15 W. lM peak
power wae 1.5 TU and the rlnel current-doubling time
wae 12.5 rLn. In addltlon to conventional Rogownky
lhpem Para.lay rOtaLIOn 9enaora ware e=plOyed tO N?a-

etire the current. Arrays of micruballmon opcical -
flbez pine were used co measure the slr&pe of the
a rmature under the action of the rngnetlc fcccem 10

the generator. The coaxial generator should be
capable of achlevlng eclll nigher output energlee if

higher input energlee are provided.

Prlr6c1~le of O~erarlon——. -.-. — ——— .

The awcaping-wave uoaxlal gcrreraror wat deolgned
[n reeponme to tequl remcnrs of th@ be 41amon Im-
plodlng fol 1 program. 4 power source waa needed that

would dellwer 20 MJ to m 10 nH Inductive load with ●

flnel current +ecbllns .Ima of 10 ue. ~ystcm deolgn
con@ fderatl one [m+]c4r.ad Lhmt rt.e OU1put should be co-
AJI!*L and tha gencriator volume should be -bacu~tcd.

:::ted ~,.edhare),!
rat lon.qle IJ@ I d theeo requ!1amvnt6 hmn beCII pro-

I_hc behnvlor of ttw gwccpln~-wnve .-onslal ganera -
tot 1S dr!picrcd .q~hcmtlcally In Fig. 1. In~rlal Ly, a
rurrcnt thruugh I hc &oncrnl or +nd load prcdo~rm mmg-

nat IC flux In the Eellcralar ●olume. The nrmalure IG n
hollow m,.tal tube filled with cxplomlve that Ie dcLo-
nnlcd at t hc IIIPUI ond nf rhc dov!ce. ~c arm~turr
e~panda r.ldl ally. fltlit ur.,wbarrlng I hc l.lpht mlmr
ctapplng tl:a fluK. Aa the datum .tlnn f:ont avra
I i?wqrd r hc .IUI PUI ..nd , the .ut ❑ al .Iru n.m.Iw* I hc .iMll -
..71 ,1,.,,1P Iodl(alcd III I ha f Igmrt+. Tbs. flux 1,, I he

Ac.wtIl or voluw 1,1.1 load I a ●111,1.atvcd dpl, tvxlmmt,. iy,
?4111,-,. Mood <nn.lu.-, -,r5i Ire UMO.I I 1,1.W}.11,..lt . All r he

fi..ww’rat or v, I1. Ime IIml I ndu.t ant-v d,., rr.tde, I ht. ,,,, ,0,11
l~n. lcl.lrti and lhr ~[uK in ~WrIIl Iritn ihc lm.i. T),,.

I ,Ia[ ,. I,tJI~y .l.-llv~ry t la of III,. di.vl~e la ,et b! II,,.

!...wth ur t hr. *.. W I .,1 .11 Id I 1,1- .1,.1 .,.,.,1 I,,,, V,.1 .,- I I y.

TIN- , tII I.. I, I -:lt>tmbi III* ! IM(. I.r nrt by Ihr ~ Irn Irqlll@Il
r.,. I w ~l.,ll., ,Ic,l I .,,1.,. 1q,,, . I ,. ml... I C-4*C. f 1 C,m t 1 - I., nd

I d,, < I s.,,-.. u I.le I., t.. n u =1 f hm *.mncl ,,r t h,. 1 ,,,, . Tl,p

t~~Q9? lqle ,,f t h. ill- ,1 ,,1,. ●l,.l!, ld Ul,h , .Bmrly 111P

n.llr l,. .Sf

1

I he .I.tta, r -I t Il.. ,,,,, ,,,,1 .. 1,,1. ‘ If she

.llmil,, ,m. 4.. * Ir ill ,*.. II”, Iha, m 11,,. .141 ..1 S,nfil*, lh.

I!..ll.. tlt .11 .1.11 ,m.11 UI “ [ 11- .!,.1. led In.l. mlr 91 I t I,p fl,, ”

ham hm.vmn II. 1I wt., w.1 1u- I Im- Im,n=l . Ir Mhm.~m~mtn,tv ~,mcI,.

I* Am..atet !I,=IIN lh- aI.t III I an~l... ,Iw,mm wI II he n IBII

.,,, I I.* .,, ,1 ,.!,1 ,..,1 .,P - hat ●I 11 in.la.4de Ihm ,.blr*,ll-

.1..,,1.1 I ,,# I [* .

● W1lIk ●.1,.,.., l I F.I hy I h- II.; 11-,.al f MI~,ll ,r ..,, cn AV.

Fig. 1. Operat:on of che eweeplng-wave coaxial

generator. Tha da~hed llnee represent cbe
poeltlone of the armature and daconation
front near the end of the run.

tkeecri~~lon ~f the C04Xlal Generator—--. —-. --- —— ----- ----—.-.—-

A tffmplifiebf croea-eet t Itinal #few of che
swccplrrg+avc coaxla L gcn.-ratot la shown i n Fig. 2.

The exrloelve la PM 9501, 76.5 ce 10IUI and 2:.9 cm In
dl.xmetor. The wolght Is about 58 kg. l% 4.malure Is
a tully mmrcaled 6061 alumlnuz t.Ihr, 22.9 cm I.D.
with a 11.6 _ wall. The stator 1s formed from OFWC
coppor. The mmxlmum Inner df.rmcr@r Is 62.9 cm. The
hnlf-angle of the Input cone I@ 7i1°, thdl of rhc our -
put .-OIIC ,~ ,90. Alrbough the lrrnlde dlmcfiql.ma of

the atalor were held ro CL09C toler.lnccq, rhc wall

thlcknu.%s .mrled from 9.7 M to 12.2 mu. lx-ld ahcrt
( 12.7 me thick) waa wr.. ppcd cIomcl Y nroumd ~ht m.ltp,m
,. Ollc nlrd lnnd ro lnhlblt cxpar+lmr .Indcr mag.,ctlc
forccu. The load wme m coaxl+l I Iwl.n I or ful->d by an
Fx:r.lll!ou rlt I he mrmaturr and <In -)11!PI “r(t 1o11 of

rhll k roppr.rr :l~ld-~oldered ro the throat of I he ourput
, @..@.

T1\.- .mlf ammuln. .tf I ho .n, ..n, .III. ..nrr -In m.. n.,.ttt..l

1.1 ho .’1 . 4’J U1.mlrl 110- I clad . 011.11I I .JIII. . rhe ,,, glu. ,f

,IJO r,,, ,I,r ,,tater .,),,” dn,i .IbIaim,n. al r,.lm c..! IwI1=-u :If

I I,p ~rrc, I m c1 lIw m.t~u..l ,, pt.. u.. tl,. .s1, \,l,m. a.m., t .,, ,.

I-w,n.lmir.lm,t, IlJl,. .. I f.111 Iolr.1 { 0,1.1111 ..1.0.- Tf,r 1.,11141

fl,. m.l .,1 .11 I ,,,1.,, I an, v wrl~ 70.5 .,11; I ht. Im,qd I ,,,1.., 1 .m,.l-

Ulr. 1?.1 .,lr, AI VI IIN n .w-I.13.. ..II r.-nl ml, 1,,11.ql I:uh
mmf ~.. t.4.

1
4 I,. -l I.-m lwr.. plm~ .Wnvl. h.w,ar -r ~..r,,.. ,1 .,1 W“”

,, .1..1 l,, .,. ! Ir’1 *111, 111- (.1.1X1*1 ~rl,.. c.ll..l .I, i 11,.. Ihl t-r
r.ll I ,..W.-l ..m,... l ImW.lF” . The 1-1..11-1 fi.1*1. *,, !,, [II* I

. ,,, .Fi,l m,r -l{] qA 1,, 1110 I.. MXIAI A~II*I~l.,# -11.., ! .,., ”.1
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Fig. 2. Siqllfied drawing of thd ccamlal gsncr~?or used In the lca Lo.

the buoatcr gaucrator z~ the lrrit~al currcnl source.
The pu~poac waa to teot tho dlngnostlc and tlmlng
surup and to provfde tompnrl aon datn from a low-pouoc
shot . The Inlrlal current wae 2. I HA; the peak cur-
rent wma 13.2 MA. Peak ■ul~ Iplicat. lon waa 6.22 ---
94X of the ,Io-leas catlmare. The crptlcrnl-fiber pfne

nhowd Ih\l Ihc armptmre lmpactcd t hc 914tor output
cone first at the Lmrgc dlnmctcr end. The rontact
pul Ut I hcn awrpt t oward I he out put cnd In gmod

.+gleawMt uI II. the no-toad calculat loua.
6

The ia#t !hrcc uhots wara fired with the hallcnl
hooutcr In m+~iap with the vomxlml gouucmlor. In all
rnflel, tile inltlal cutrrut lit the romxlml gnmcrntor
W.lU 9.5 u. ~Ilm ,.utr out a“tu tict by I ha cnptbl Iltlefi
uf tile ava! I.thgc cap.lultor bfink. The f I r#t fall -powor
Ioal ~.ve poor vlnrlrlral dntn owing to I he ettll.tpne
of ! hc Io, ml undrr wlgnt,t Iv forw~. A nolld btnt)fl p[up.
W(1N pl.irod fn t hc tir~l urv uldct t he lend UC( t Ion fur
lhw Innt Iwo ~hol~. In both cm~os, n pcnk cmr~cul of
50 % wa$ ohtnlnod rut I Wllpoadt Ilg I o 111 unor~y t] r

1’).6 ‘4A. TIIO rcrtout ..dmhllug I I ro warn 12. $ tin. The
t.tllrrut vq, 1 Iw cutva In llhuuu fn Pig. 1. Far cum-
1)111I qoll, 1110 IOU -p,w,, r Lut vc I* Qlii}wli qtllt ably Wrmled
wI! h !Iw, Illpu! rut !eul Jii t Iw Int or tollt!l, AI ponk
Vlll Ielll , t ho Illtltl I.1 .Ibtmll If)% ~li~dt or Ilhiu t I,fil fu!
1ho I,lw-PM,I qhol , TIIc! opl It. n 1 P( u ! V{ orrlo lmd 1,.al ed
PM,lll,lt I.llly I he ,Idmr, muor.pl up, t)f I h,, ,Ilmnl u} o,.* n! or

i!’1)111at I I 114! Wmll 4111,11*1Vl,d rot I 110 Il)w-p(lwml ~llol . rot
,.slmplet o~w~~ , I 110 pl)wol .Illd .,11,.1 my Rut Vi, * fl)l I Ild
ru I I -powol 111111II ,1I 1$ Vllllwu I II rl~lt. h i+lld \
roqpn,.1 Iv,\ly,
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Fig. 3. Current c,. tfn curve for t hs coaxial

gan+rator. Tha solld llne f~ rhe data froa s
hith-pwur dtot; tha tiahed 1 IM i- the d~tn
from t% lnw-pwar shot scaled to the nom?

fnltlal current.
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5. Energy de!i tared to the 12.5 nll load In the
;~~-po~; shot. fia curve IC calculated
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