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at 1 4'65
. Type of Test

BF energy was induced in Ule Vic 27 circuitry in two manners:
(1) a 10•foot conduit around the leads to the uthilical cable was
directly excited; (2) theRS source vas connected between the
ground lines to the weer.onand the we:? pon *kin. Those methods are
"mown as "direct feeding" and "fp.ound line feedl ,,f,", respectively.

J4zer3

2. Component Tested

All testa vere zadc

3. innt-nmentation

with 7.4111 seuibs.

itscs-‘15)
30Mai i NO

tuaktiow"tE.
One LASL squib with the normal 4.5 ohm bridgewire was instrumented
with e thin-film thermocounie by Denve.t. Research Institute (DRI).
In another, the LAM header assembly ?as re laced with a thermo-
couple-instrumented Navy 21;. 70 (1.0 cihm) squib. The outputs from
these thermocouples were displayed on a Midwestern Oscillom•-sph.

In a number cf squibs : the 4.5 ohm bridgewires were replaced wit's
0.1, 1.0, and 2.2 ohm Hi-Cr resistance wires. Iu rflition, come
tests were run with 23 and 47 ohm resistors in place of bridgewires.
?or these uniestrumented devices, bridgewire current was determlned
by use of a Tektronix type P6o16 current probe aced with a massive
termination, type L prce=, and type 545 oscilloscope.

Am Emnire Devices tyre CP-105 cu=ent probe couPled to a Eewlett-
Packard bolcmster and power re ter was used to =ensure umbilical
cable current durieg the tests.

4. aal:E.LallPzati°n

The thermacauole instrumented devices were cclibrated by
/

 ir.el-ntting
_known DC currents to the bridgewires end noting the galvnomoter
deflections; calibration curves were made.
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specificat -,.caz for the ocill,lar,tdon 	 s

17..asob.ma; 3 da) down ut30 ec::..vede. 2 7",

peao-
vefolz:..eintorUes),

C. ":!=1.!turcr's
,z-ot useumey

Caliation of the Pty.:zee yrollo 	 accor-271oLca oy ecr_\:!lctins
its reinzs 1 , :lth those of a Neston iF 	 Lrtor. (The Neeton
meter la ft within 2e;, to 65 1.1..:Ts.) In 30re:cal, the readings
potted sheuce: telas p2-6e and -oolomzter comlination to be =linear
wf.th both frequency and 	 Therefo7e, an attempt ilaz made
to calibrate at s11 of the 07,ntn: ..:?of,..ntz used :In the testinz.

5. .ieconiacy ar.:a Yteoeatribilitv

▪ ove 20 ma equilmient-nC-triacv:Zere-ezy ,t-ent, the :=2.1d12.1.,1i. thermo-
couple resZeut em'rer is 2 ma.

ate co 	 robe zeadv2.t waz Tlogued with stxay pickup 12:cc:rale-Bs.

1:7h. ,rn theca pzcoblen:s were ;:linLlizea, the zax7::mas error was about
101). 	 eer. r.s.eatsi.Alityw:as prdbebly ITith;!.n e:bout 4 (at
peaks).

Dele acce pzzlo7So hz.d no visuza effect on the scolder readout and l

likewise, the reqrca of the :neCZ:ICT ma azseciated aquipmeat had
no effect en the secTe readout.

-13speatabili ,z,yo tTieEa.g.f.re prebe readout VC0 as lloor ES 10* at
times.

6. Data Lormelfi.vatf.on

All data was racalralis;eL. to *la umbiLical curet of 400 ma. This
-.7as done by z*,ar.,--(-

7-irte; the recorder output to be proportional to the
square of the nxbaical current and the scope readings to be direct-
ly preporti=1. Thcc :-, sszeirtionc zre net necessarilx true, but
they help show the resozanceo. (J,ote that relative data between
dflfz,:erent brLdzawires 	 nzt 6Isterted b2,r this normali.7.ation.)

. P.e
imeof +.1.401•■•,••■••■•■•

The maZor z..ccult of ti fl.s stu:1;, - is shown in axsph 	 This graph

bridgewire assemblies during a dSrect feed teat. The i=put newer

dhows the :7a1ati-e,e powor in-:0 the differeni, resistoace bridsawirsa

at the th -4.e a.U1 csoLzelzt .1.7.,:equcaclee. Data for Cranh 1 vas cb

vas aasumea to be DroperUonrl to the squares of those neak-to-

tainea 	 scofe,e reit,Z.n;s cf 	 cu=.mt cri the dummy

peak cm-rents becaelsc there -.:es little 6ifference iiwoxeshape for
different resiatoence wires ab-the anne zie:reauencies. (Graph
shows the actual eurrerits recorded.)
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If the b14.egeuire were coneected to en ides? current 'source, the
bridges: irefe reGiCtnlICe wield yffte:t the current through See
This entree to be the cane at neinen e her non resonances.

At the resozances at 2.3 and 4.65 clam, the input circuitry acted
as a voltese source eith ae ietereel ieTedunco of 4.5 alma. At
the resonance at 10.0 mces, the internal imeedance of the =live-
lent source was 22 chas. The reeainge of the 23 and 47 ohm resistors
ware not plotted. In gene:eel, they were somewhat lower in induced
power than ehe •.5 dim wire except at 10.8 racps, where the 23 ohm
device was the highest.

Geaeh #3 inelleates the IT:ape/nee of the I ohm thermeeouple instru-
vented bridgevire (noreal"..zed to hoo ma input umbilical current).
This eeeponee is euiee typical those found,

Graph 1.94 	 as that eee normalized response Qi the 0.1 ohm simelated
bridgewire is the saes shape an that of a real bridge:wire (Graph #3).
Thin graph 13 tepical for all simulatel beidgevires except for ampli-
tude relationehipe at pea's.

Graph #5 Shows the de,vece of coereiation between the scope current
probe and the thermocouple recanes (gives an idea of waveform
distortien). This helps expleixtuhy the two curves on Graph #3
are not pepportional by 2.83. The rest of the error reedits from
the norenlization procedure.

All of the data noted ebove woe found from direct feed tenting.
usable data was Obtained from the groom-line-feces. test (above 200
kepn) because of the great ouseeptibility of the system to stray
capacitance effects; the loop current through the weapon varied as
ouch as 1605.

The lee fresiency, Excend-lineefeed test Showed no responses at fre-
quencies from 10 cpa to 2C0 kcps, even. with one app input; first
noticeable respoeces sterted at 300 to 500 kcps. These were too low
to obteie accurately.

8. Goaelusions

This seedy shoes that eeeetion brld,geuire resistance does reduce
the eere,to of irduced pewee but uot in direct ratio; the reduction
In 'cower is alecee Icco. It remains to be seen whether the circuitry
looking back fram the briFigewire looks the seep in the field as dur-
ing a direct feed test_ Cleo ;e that mere Neer can be induced into
a 1.0 ohm resistor then e. 4.5 dem resistor if the source ipeedance
Is 1.0 deem.)

The resonance condition eeeme to take piece whenever the equivalent
source inpedance is bent matched to the bridgewire, as expected.
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Pecommendations
••■••■■•■

With auy ChanGe in 	 zc-1ic 	 the-re Ls a Chance of
creating a mi',- che.C. conOition; v. 1.3 chro.::: 	 17.7.:;/ nhot loos rotIllonsc

hare tum u anoc 	 aue o? the nnturc o-f the : ,ource.

Therefore : 	n	 r-,crcy 	 eculd 	 C' el, rake

n difference ia

One alternative would be to add anrtti -ler component in caries uith
tie bridgewia-c. ! fairlu large reziGtenee, cay 45 ohmz, in this
position could poy;sibly eliminate moot of the resonance. However,
the rena tiring rAgnal 17:1:1 t hine to be increased.

Atot3aer z.Ility vould be to include o zerles diode. This diode
1;ould not only rer:ove halt' of' the averege SF z -.7.;er reaching the
bridgewire, but it would :lino offer a nonlinear 14pedaace to the
source, vhieh could pc.7.7 -1.1reclude rescnance from occurring. In
addition, it would attemmte high frequencies, and 7irtnally elininate
faward currents below about one milliarpere.

The alternatives Given heze zlave not been totted, but are merely
offered o augsestions.

D. F. :MUM - 7331- 3

DFP:7331-3 : jo

7
tribution:

/ 	 - J. E. 	 1424
4(5A - W. L. Stevens) 1531
34/0. - E. E. Copeland, ?333
4/011 - D. E. Gregnon„ 8141
1,75A Centel Ikeor& ale : --.1421-3..erlassm..tgr
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