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After yoking coil DC0302,a short appearedbetweenthe upperandlower coil
sections. Basedon thehypothesisthat any shortsin the total coil assemblycould
distort thevertically orientedB Field so thatit would havesomehorizontalB Field
components,an experimentalprobecoil wasdesignedto searchfor theshort
locations.

The first attemptwasmadewith a50 turn coil woundon a 1 3/161t diameter
woodenbobbin. The coil was approximately7/8 inch in diameterand
approximately112 inch wide. The endsof thecoil wereattachedto a standard
BNC femaleconnectorwhich was screwedinto thecenterhole of thewooden
bobbin. A 50 ohmcablewhich wasmarkedeveryfoot wasusedto pull thebobbin
from the "return end" of thecoil towardtheleadend. A signal generatorsetto 1
kHz wasconnectedto DSC3O2with thecoil connectedin thenormal mannerto
produceavertical field. Approximately13 volts rms thru 50 ohmswas appliedto
theleads.

Theoutputof theprobecoil was connectedto a Tektronix7603 oscilloscope
with a 7A22 verticalamplifier section. As theprobecoil was pulledthroughthe
D00302coil, severalpeaksandvalleyswerenotedon the oscilloscope;however,it
wasalsonotedthat rotatingtheprobeby twisting thecablealsoproducedlarge
variationsin pick-upvoltage. This was thoughtto be causedby theloop formedby
thestartandfinish leadsof theprobecoil astheywereroutedto theBNC
connector.

A new probewasbuilt whichwas only 3/16 inch wide andthestartandfinish
leadswereroutedwith very shortleadsto theBNC connector.

This 50 turn coil wasagainpulled throughDC0302while attachedto the same
oscilloscopeset-up. Although theeffect wasreduced,the probewas still very
sensitiveto rotationinsidethecoil. The scanof the coil was performeddespitethe
rotationalsensitivitybut everyeffort wasmadeto pull theprobethroughwithout
twisting or rotating theprobecable. The resultsare shownin Figure1. Notethe
"W"shapeddip between27 feetand39 feet asmeasuredfrom themouthof the
lead-endbeamtube.

The 303 coil wasprobedusing the sameprobecoil andequipment;however,since
303 wasnot yokedat thetime of this test, therewas a muchlarger outputwith
large50 to 200 microvolt swingsin amplitudeseeFigure2. The periodicityof
thiswaveformis 6 to 8 feet andis unexplainedat this time.
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Conclusions:

It waslater found thatcoil 302 washeavily shortedat asingle small spotbetween
upperandlower inner coils mid upperandlower outercoils at a locationvery
closeto the leadendapproximately18" from turn-around. The difference
betweenthe302scanandthe303 scanshows302 decreasingrapidly in the first
foot of measurementand303 increasingrapidly in the samearea. Becausethere
wereonly two samplecoils and 303was not yoked at the time, no conclusionsare
drawn. A fixture scanof303 is plannedafterit is yokedto bettercomparea known
shortedcoil to a knowngood coil 303, while both arein theyokedstage.

The "W" patternin 302maybe from theslightly magneticstainlesssteelshim
materialthatwasusedin thestraingaugepackat 36 feet. The sameis probably
true of thesmallerdip at 18 feet.

In thefixture, it maybepossibleto improve theprobecoil by placing thecoil bobbin
insidea high permeabilitymetaltubeabout3" long so that only horizontal
magneticlines are pickedup by the coil. Groundingthis tubewould alsoreduce
electrostaticpick-up.
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