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L. 'Zyoe of Test

RY energy was induced in the Mk 27 circuiiyry in &ic monners:

{1) 2 10-foot condunit cxound the leads to the widilical cable uas
directly eveited; {2} the RF scurce was ceonected between the
ground lines to the wearcn sxd ithe veepon skin. These methods sre

knoen a5 "direct Focdinz” end Yground lire feelding”, respecilively.

RecEN®
1963

2. Coamcnent Tested

AL teste were mole with LALL sguibs. 3““ 2 K
PR, 4 1311
3. trumentation — 1€Loe

One I43L sguib with tke normal b.S5 chm bridgewire wes iastrumented
with » thin.?iln therroccurie by Denver Reseerch Institute (DRI).
In enctheyr, the L4LEL heeder usscudly wes repleced with & thermo-
couple-insirumented Bevy & 70 (1.0 cam) squib. The cutputs from

theze thermocouples were displeyed on e Hidwestern Oscillegrera.

In & cuzber cf squils, the 4.5 chm bridgevires were repleced with
0.1, 1.0, erd 2.2 adm §ii-Cr resictance wires. Iu cddition, eome
tests vere run with 23 ani 47 obm resistors in place of horidgewires.
For these uninsirunsnted devices, bridgswire current was determined
by use of @ Tektronix type PEO1S cuxrent prove uced with e vessive
teaxminotion, tyove L preemy, end tyne 545 cscilloscope.

&n Expire Devices type €P2-105 curwent probe courled to & Hewlett-

Packard bolometer end power rmeter ves uzed t0 mensure umbilicel AUG6 1954
catle current during the tesgtis. :

o=

>  Syatem Cslivreiion

The thermecouple instrumentsd devices were cclibvreated by izpntting
knovn T2 currenis to the bridgewires cnd rnoting the gelvonometer
deflectionss calitroilor curves were mede.
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In pocsbend: 3 b aowm 8% 820 one ovd 27 mesns.

€& by correloiing

Saliivration of the Inplle prost Wil

its recaings with those of o Uoston ¥F weiliarmoter.  (The Weston
meter 16 (oot witaln 2¢ to 65 ueps.}l In gerevel, the readings
plotted ghowed Wi prode mi E oteyr cosbinciicn to be noalinesxr

2Eh both frequency end orpplii Thevefore, tn attempt wop mede

E e N 2o L LI ) - e A e . T A R ey
o calibroio at als O w28 EYCT LOLANS wsee LN he sasting.

. o

Socurecy ori Repoetability

% ot “ e D Taeniolne 5 % 1y T % " Y X

Znove PO mo eguilvelant-Rl-Tridheuire-Juirent, the soxizom Therno-
[ B PO T I

couple rasdoul gorexr I8 < < u8.

Tha o gyt e mivencd with strey picku roole:

The Beope~Teobe reodoul Lol plLgRsh wilh surey preap P oOblems.

Y o - Y o " SIS 3ot ey B . LA XL O - e

nen theoe problons wers iniuizeld, lae monimum eXIOr 4S8 gboub

[§

10%. Tovever, rapestsility wos probebly witndn ebous i {at

PRI VT J PO, R Ly oy . Ay ¢ ~ 2 e
0 TITOT hed n vl aifedt on e yeooieey regLeout (’lﬂﬁ;
. a o

i 3

o o
oo, She rayvvel of tke reecxdor snd agneciesed ecuipment hed

Hepeatebility of the plzc wxobe readount YOEB &5 POOT 88 10% at

CINES.

Tete Lormelizaticn

233, date wos nowmalised to en ubilical curzeat of 40O me. This
spuming the recorder cubput to be proporticasl o the

£ the wdilicsd curvent aud the scope readings to be dizect-

“icnel. Thcse agsswipiicns are act necesserily true, but

they khelp show the resounauces. irote thet relative date betucen

AN e e Jamad £ =1 4 - 3 A e “ <Y o’ g 5 D
different bridgewives L5 noh disterted DYy this normalizotion.

173, 3 . . - R PR SR LIPS L.l M., >y JLim a3 oo
Lhe masor veguldlt of G SoLngT L8 SUOWD LI @8R rie his G’Jﬁ'&?}l

shous the relative pusce daio tha 4different resictocace bridgesives

8 By - N - - ¥,
at the thres main resouent Zooguesacles.  Date Zorx Groza 31 wes Cbe

Z
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tatmed from seone reedings off DELS-UD-GIRL guvrount on tac dumuy”
7 s " -

bridgewire ascemilies dwrdng o direct feed tegst. The input power
ung asgumed o be proporticnsl o the sguasves of those pesk-to-

peak curxents because there wo3 1ithie difference in woaveshape for

difforent resistonce wires ob- the saame Lreguesncles. {Creph §2
ghows the actusl curranis reaurdod. } !"
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If the baldgevire vero connectaed to mn 16cel current souxrcee, the
ridgewire’s recictonce wold nou offext ko current through ic.
This secne ©o be the cane ot points ovliey thon resonnaces.

At the resonarces &t 2.3 and 4.65 nepe, the input circultry scted

as o voltage source with an Spteruel irpedonce of 1,5 chms. At

the rescnance at 10.8 meps, the internpl immedance of the equivas
lent gowrce was 22 c¢ms. %he recddnges of the 23 and 47 chm resistors
were not plotted. In gaunerel, they weze somevhet lower in induced
pover thas the L.5 cum wire except ab 10.8 meps, vwhere the 23 om
dovice weg tae hlgheot.

Gearh #3 indicotes the response of the 1 cia thexmocouple instrue
- .= v * - . .

wented bridgevive {nommelized to 400 ms input uwbllieal current).

This zcoponne is guite typicel cf those found,

Groph ¥ showe thob the normelized wecponse of the 0.1 chm simuinted
bridgewire is the smee shape o that of o real hridgewire (Graph #3).
This greph 1s btypleal Jor 11 simuleted bridgewires except for ampli-

-

‘ude yelationships ah peass.

Graph 5 shows the degree of coxxclieticn betwaen the scope current
probe ond the thezmocouple reodings {gives sn idea of waveform
distexticn). %his helps explein why the “wo curves oa Graph #3
ere pot rroportional by 2.83. Tue yest of the crror resulis from
the rorwalizetion procedure.

A1) of the éaite noted chove wos found from direct feed testing. No
usable dets wes obtained from the ground-line-feed test (above 200
keps) because of the greect susceptibility of the system to stray
cepacitonce effceisn; the loop cwrrent through the weapon varied es
mech as 160%.

The lexw frequency, ground-line-feed test shoved no responses et fre-
quenciecs Iram 10 ops to 200 keps, even with one amp imput; flyst
noticeable responsss siexted at 300 to 500 keps. These were too low
“o obtair cceuzoiely.

Concliusicna
L e T P T

is siudy shovrs thel redfusiticn of bridgevire registence does reduce
the pegke of induced power Yut uot in direct rmiio; the reduction
in vower is slwoyw less. It remains to be eeen whethey the circultry
lockting back fram thc bridgewive locks the some in the Pield es dur-
ing e dircet feed test. (Hete that more power can be induced into
2 1.C ohm resislor o & 4.5 ohm resistor if the scurce liedance
i 1.0 ohm. )

The rescnence conditicn ssems to teke plece whenever the eguivelent
asource impedsace 18 best wpotched to the bridgewire, as cxpected,
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J.  Tecoserndalicns
With auy change i 3 o sogistanee, thewre is a chance of

u-.; o 1.0 chan wive ooy show 1ees response

2 ey ww -, ] 1 v ."\ 33 . e
froly weccuse of the unlure of the sourxce.
Pav) . o o R - ~;\ -y e 49 e =] -~ 54 -~
Thereiore, ~ nigh onergy device could poosiply meke
no Giffersace ia gooceptinilivy.
add with

lar're 'eﬂ‘mmc soy 45 obms, in this
b o P

ke weldgew

sogition oot ininate mooct oF ’-‘DQ rescnances. Rowever;
thie real firvding sigo b Bove to e inersoscd.

frothes noan? Lty vould be o ifuclude o zeries itiofzra- Tis dicde
wollld 1not : 7 the sverzge P power reaching the
bridgewire, but it aleo offer & nonlinesry dupsdance o the
source, vhicn could ¥ o.u preclude rescnonce Iyon ocnurri":g. In
addition, it would att 3&.&'»(: high frequencies ond virtually eliminate
Porwerd currents beleow chout one nilliswpere.

The alifernatives given here have not Leon tegtbed, but are merely
offered os suggesitions.
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