© ASBIGNGNT 3 T

THEORETICAL INVLSTIGATION OF DIFFLRENT BOUNDARY
CONDITIONS IN MAXWELL'S ELECTROMAGNLTIC EQUATIONS.

Maxwell's oquations describe the relationship betwoen
electrostatic and electromagnutic fields when these fields ure a function
of time, They are vecior equations, and are the basis of presont duy

eloctromagnetic theory, They arej-

curl E = - —SE div B 2 0
dt
wrln:.ro-ﬁ- divD = p - T T |

The boundary conditions for these equations were determined
from the static conditions which were normuldy obeerved to obtwin, with
a torm for dieplacement current necessary to belance the equations., MNo
account was teken of the possibility of wurietions within the otructure of
cither msgnetio or electirostatic fields es e function of tiwe or spage, and
congsequently div B was taken 10 be zero in all cases, and div D wes teken
to be a constant in ell ceses. That these acsurptions ere correct in tne
lerge majorily of cases is self evident, but with techniques approaching
higher and higher frequenciesy &nd the expension of our knowlodgo into those
regions where relativity corrections become significent, it becomes increasingly
more doubtful if tho ebove Maoxwellian ussumpiions erc entirely udoquats,

Investigation is therefore required of the effect of cssuming
other boundery conditions for these equations, cuch asy- div B = F(T) end
div D = r(t), bearing in mind the real significence of mich essuuptions.
Further investigation is required in working backwurd to find the necessary
boundary conditions for electromsnetic wuve motion having churacterisiics
in line with observed phenomona, such as,- velécity of propagniion being &
function of the distance the wave has travelled.

. Reoults of this investigetion should be arranged and statod in

such a form that they are posaible of experimental confirmation or rejection.
In other words the unique portions of the dovelopmonts should be resolved inte

singlo terms eround which suituble experimentation may be arrunged. A



ASSIONMENT 2 . " BECRET

'

INVESTIGATION OF LECHANICAL FOKCES ASSOCIATED
WITH ELECTRON DRIFT OR CURRENTS IN SOLID BODILS,

Solide are generally so constituted that the atoms and molocules
comprising them ere in virtuel contact ond in addition, through elsctron exchen o
botwoen atoms, substantiel forces oxist which hold the atoms in position while
otill permitting m certain degree of freedoms As o result of tho eloctron
exchange, many solids, particulerly metals, find themsolves with electrons which
ere free to move from atom to atom within the solid, oven though the entiro
body remains electricelly neutrsl. Under undipturbed conditions these oloctrons
wander about ip such & mannor thet the statisticul effect of their motions
outelde of any mppreciablo region is nil. If, however, there is & net drift
in any ome direction, a current con be said to Le flowing cnd the effect cutside
the region will not be nil,

Exceopt under conditions of superconductivity, the drift of
electrons within a solid is accompanied by en energy comversion of the driving
electromotive force intp thérmnl agitation end magnetic fielde The net motion
of each electron in the drift will be a function of the direction of the
driving electromotive force and the maymetic field produced by tho net drift
of uwll the electrons involved, plus any ogternel field which may bo present.

The energy necessary to get the electrons in motion is obviously convorted
from the driving emf diroctly into the surrounding magnetic field, but the
onérgy given up by the moving clectrens to the atoms cmomg which they move

must constently be repleaced by the driving emf, end appears ©s heat in the soldid,
The conclusion follows thet in any unit volume through which

there ie en electron drift, there should be a resultaut force in the direction

of the electron flow, Vhother or not such a force will manifost outeide of

the total eclid moss will depend largely on the configuration of the mnso and

the meens whoroby tho driving eloctromotive force is produceds It is therefore
intended that;, such forces be investiguted from both a theoretical and laboratory
standpoint, for various configurations, and moans of emf production,

\
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MAGNETIC DOMAIN RESONANCE IN MAGNETIC MATERIALS
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Mognetio materials are generally comi&aréd to owe their

properties to rather small doscrete regions having mugnotic momonte, and

which are gspadble of reoriontation under the influence of a magnetizing

foroes. This reorientation io bosically & mechanicul prooens oven though

it may be at about molocular level,

Consequently, u lag muy bo expected
in the orientation of the

domaing when excited by, rapidly changing magnotic

“‘1‘1, end in turn, 4t may e poasible to induce a condifion of continuoun

rotation of the domains by suiteble selection of tho frequency and configuration

of the exciting field, Variation of the frequency of thip oxciting field

and measurement of the mognetdc charucteristics of the unteriel should lead
to interesting results,

Furthermore, interosting wagnetic properties may be doveloped

by sudteble heat treatment of samples while undergoing magnetic excitation
at unique frequenciss,



ASSIGNMEND & SECRET
MAGNETIC WAVE MOTION IN MAGNETIC MATLRIALS

In dealing with megnetic matericls eush ms transformer corog
it io generally assumed that the magnetic field in the core is precisely
in phase with the magnetizing curremt in the oxciting winding, For thosge
froquencies with which ferrv-magnotic materiels are normolly uced thise
espumption may be sufficiently accurate for mll practicel purposes. lHowever,
when high exciting froquencies are involved, it may teke the magnetic field
in the core soms eppreciable time to bocome estoblisheds The mochenism by
which such fields estsblish themselves ie a subject requiring study.

When two coilo aro looated on a common core but soparated by
an apprecieble distance, the emf induced in the coil functioning os secondury
mey lag more then the usual 90° behind the phase of the alternating mugnctizing
current in the coil functioning es primary, by an emount corresponding to the
time it takes for the field in the core to bocome establiahed over the physical
distence sppmrating the two portions of tho core involveds In other words,

a longitudinal megnetic wave mey be expected to propugete along the core Letwecn
the prinary and. secondary coils. The realiiy of this condition roquires to

be investignted and a study made of the preciee mechani'am by which the field

is propagated.

It may be possible to set up standing magnetic waves in a
megnetic meterial by suitable colection of the mmterial, configuration, and
excitation frequoncy. The requisite conditions for the production of such
wuves should be studied, together with whatever elternative modes of oscillation

may be possible of production
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IVISTIGATION OF POSSIBILITY OF HAGNEI'IG SINK
In the study of tho static conditions of

olnctricity and magnetf gy
¢ortain conditions are obeerved to Preveil,

It 4is gonerally assumeq that
ughout the ontire subjoct and

Gonornlly. theso

believe to be basic
ouch as the law of Gonservation of energy, etc,

In most oloctrical deviceg

it is quite Poosible to trace entirely the energy cycle through the megnotic

fields involved and to satiefy oncself of the various co

However, it ig possible to devige severul arrengeuwents in which tho energy

cycle is not go spperent, and appear at first sight to be basic contrudictions,

¥hen v magnetic field exists it does so by virtue of soms mugneto-

motive force, which mey be either electric vectore in motion, or mognetic

domeins elready established,
field there

In any cace, =ut eny particuler peart of the
exiuvts a certain enorgy levol with reforence to tho level which

would prevail if the field were entirely ebsont, If this onergy level is

chenged, we may a@nsider it in either of tvo ways, F¥irst, the total quantity
of megnetic flux availsble in tho region has cither increased or decreasgod,

Second, additional flux hes boen edded in either the Bamo sonse or an Qpposing

sonse to the flux originelly presemt. The net result of these two epproachus
is identical since they both lead to the scme numericel answers, but they
imply elighily differont bosic interpretutions of magnstic theory.
Investigation is required mlong the line of the establishnent of
megnotic fieldse Do the fields grow in their final position or do they
move iunto this position from some other? Conversly, does a collapsing

field docay or doos it move away?



A further problem arises in the addition to or subtraction from

the energy level of o magnetic field,

Does energy added represont a
- proportionate inoroqo throughout the fiwld,

direction of the fielq,

or only along the voctor

und 10 4t dependent on timo in ostublishing its

now level?

Other quentions
equi-potential planes

include; Con magnetic fiolde heving common
be conesldered ng independent fieldst 1p o ther
worde, can a portion of a hugnetic field be “walled off"

even momentarily a Surrounding equipotential plene? Cen discontinuous
magnetic vectors be ostablishoed even momentarily?

by ostubliching

Can closed magnetic fields

bo eetublished oven momentarily indepondent of a soperuto moyneto-motive

force?

Answers to the foropoing questions will determine whethar or not

it 18 practicel to osteblish a magnetic source or eink which cun operete

within a magnetio field alone, and without accose to the initieting mugneto-

motive force. Such a aink 4s necessary 1f mugnetic energy is 1o be

converted directly and locally into eome other form,

such a gink are extensive,

The implications cf

but there appears to be nothing busicelly

conirary to the principle of direct conversion of mugnetic emorgy into

enorgy in some other form,
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SINGLE MAGNETIC POLLS

Ordinarily, consideration of magnetic fields is bugeq on

the nqmption that they are continuous and cloged upon themeelves, simply

because we do not see in nature free magnetic poles. It is difficult to

conveive of a basic reason why single poles could not exist,
highly probeble

end it ig
that they do, under specisl circumstences,

promiging field of investigetion would appear to be

The most

in the region of high
frequencies because we know from our work with electromagnetic redietion

that magnetic fields probably establish themselves with velocity e,

Therefore, within regions readily eccessiblo for obeervations we wey be

able to produge momenterily a region within which diy B F o.

One possible method of accoupliching this, is to change rapidly

¥he configuration of the field in & perticulsr pattern.  Anothor is to work

through corresponding electric veciors vhicichange with e particular pattern,

A third method is to use standing longitudinal megnetic maves in a magnetic

materiel, if such waves can be produced.  Performonce charecteristics of

weve guides combined with materinls having non-linear magnetic properties

could also be investigated,

>

The production of unit single magnetic poles might be &
leboratory '%%ériosity. but it is expected that they will show characteristics
which will maka them uaom in the development of a communication means,
m:s is perticularly evident since the magnetic disturbance caused by a
repidly varying unipole would have different propagation characteristics

in different directions relative to the fiold within which it might be loczted,
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It ie¢ propoecd to investigntc ng many atpucte oi
mognetic phenomcena ae poevible with the objeet ol dutermining S
whether mogn.tic einke exiet, domnin reconrncec occur, and ony
correlatione betwevn them, 1)

The work hoe been underteken to cetnblieh cart in
theorice on the ¢xtraoction of power from the carth'e fleld, out-
lined b& W, B, Ymith. In a very bacic cxpceriment performed by
himeelf, with the arelstance of J, Thompeon, obgurvatione wua o a
mnde which would indiente the existonce of the above mentlouned.

In view of thie a more practicol loborstory
arrangemcnt wae developed ueing a pamalloy core ac the
focal point of the experimcent,

sect 10!1 A

Genural Theory.

Referring to Diogrom i#l:
X and Y are undietw bed plencs (app.)

MM ond NN arc¢ undisturbed field vectore (spp.)
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the above reduces to:

If A becomes Vary large,
2
A —= é.
= f Py 3 v/(“l’/“2)
P D
= B v/}0<1j/Ag )

2xperiment #1 (Based on above theory)

Part A, To obtain chsracterictice of the core and winding,

Appoaratus (L) Test gpeccimen - permelloy core rcacscmbled

from s Hammond Audio Ireneformcr. It wae vound with an czeiter
winding, biae winding end s third winding mutuslly st right
engles (clectrostatic sl 1y Shiclded from th ¢ oth.r two),

(2) Audio Uscillater €084 (G, R.)

(3) Impcdance Bridge 650-A (G, lk,)

(4) Cathodc¢ Ray useillos cope.
Apparatue conmected ne in diagrrm #2.

N, B, = pick-up winding centerecd euch thnt it had 0 Mut ual Coupling
to othur windings,

_



To £ind tne varinticie of L with {requency in
exclter winding at O Biag,

e
Thiv winding ked 49 turne o1 No, B
D, C, C, wire.

Dot

¥Freq, (C/¢ L_(mh) 1l = length ot core

600 4,068 - 4,6 1n,

1,000 3,10

3,000 ‘ 1.62 A = Arca ol ex e
5,000 1,26 = .187 1n,

7, 600 .98 |
10,000 .60
15,000 .62

vee Drowing f4 for curve,

Port B, Bice Winaipe lesto,

Apparatue - Lec the disgram #3.
N. B, Biec wpdine heg 144 turns with Bje = 3.8 ohms,

£rocedure,
——*

Hold 'ug ireiueney constent at 1,000 c/e., L was

meatured for changes in D, C, Bias current,

Curr]ér;tczma) L_(mh)

25 3340
30 30,0
40 23 .0
60 10,2 Yee Drawing 5
80 77 fa curve,
90 7.0

100 6.0

110 5.8

120 5.4

From theforegoing it 1s jropoecd to apply
currente such that excitation will operat. from the knee o the
saturation curve to ne nerr 0 Flux Denelty ae poseible., It is ’

hoped 10 change the parmenbility gufficicently to rcalizc the

cnergy chengee expreeeed in the tocory,



Cal enlntions for kxciti,

. ¢ Current,
At the knee - NI N (144) (100

1,000 = ldaar,
(referring 1, bine vinding
ourve - Drawing ;5)
3 - 707 x 14
Therefore I, = -——53—343- S 212 ma (peak)

cXelter turng

Exoiter w nding inductance st 1,000 of/s = 3410 mh,
3410

Therefore R : — '
0 eactnnoe = 1,000 X 6428 x 1,000

= 19,5 ohmg,

Since R 1snegligible,

Circuit & = 19.6 oume,
To Oobtain

212 Mo vxciting current we ma:t apply a peok to reeg voliage
of 212

lm X 195 =

4,15 voltig,

£ory C,  Xperiment 1,
Apparstus wag Connected as shown in Urawing ;6.
The Switching bosrd shown here

wat ueed in wnjunction with a
Special Milliwattme top b

clng designed in conjunction witn thi:
work, A

Scparate section will pe devoted to ite opuration, Iy

8oy output wae noted, carcrul goudy of the input wattage wee
to be ubscrved. The Occilloscope wae upged to Keep e esrciul cheet
on waveshspe (purec elnuevidal voltoge waves Were applied to the

exciter winding.)
Proccdure,

(1) Operating at a freoucney of 1,000 ¢/s ang anplify-

ing the Audio Oscillstor output so tnat approxlmstely 4 volte was
applicd across thu speeimen, carcitul weteh wae malntainegd on the
output vacuum tube voltmeter for deifleelion, None¢ wae obewr vea,
uithef in line or ceroge the varth'c rield,

Further tests were performed through the frcquoney
rmge from 60 ¢/e up to 15,000 ¢/e, tor sll values of ourremt in
the Biae vWinding up to 140 ma., Still no voltages spperrced in this

windlngo



ixperiment £2.
Part A,

Ao no indiceation of voltwugee being induced as a
result of the earthi'e ficld wore obecrved in wxporiment #1, it wao
decided.to reinstote the original experiment performed by W, B,
“mith. Although at that timc no sctual ilguree were rccorded, e
bacgic choracterietlics of the exp.riment were exactly duplical ed,

Apparatus,

In this expceriment, a soft iron core¢ of lower pore
mcability woe uscd and wund with juet onc windlng on the yokc
ond a second winding slaccd (ae in experiment f1) at right engle s
and ehielded statically. Inctcad of a separate bime supply, the
exciter winding wes placcd ae the plate loosd in a 6L6 tube,
utilizing the D, C, component ol the curre¢nt to schicve the
bias luvel,

Procedure.,

The Audio Input was applicd at nigh level to the
Grid of the 6L6. The 15,000 ¢/s frequency wos used as in the
original cxperiment. teill no voltage wae detcetcd in the second
circuit in or out of t:e linc of the carth's £icld.

Eort B,

It wee decided to deturmine all the character i tice
of thie iron epeeimen, similer Lo thoee csrricd out on the
Permalloy core,

Ueing the same procedure as in Yart B, of Lz criment
#1, curves were obtained for L ve, D. C, ma for various
frequencic¢s, Refer to graph on Drawing 7.

Relating thic orlginal experiment to the iran
cherscteriestics, 1t was noted that under no circumetances could
tre excitation have been chenged suriicivutly to operate fram the
knee of toturativn Curve down to a low value of flux,

thie is quite appercnt from a rough calculation
ol the kuactance at 16,000 c¢/o.

With opproximatuly 60 ma fr .m.8.) t'hrough the
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plate circult otf the 6L6, the opcrating point would be lcee

than hali way up the curve, The Reactance of the exeitoer

windling is 27] X 15,000 x 3,26 g 306,000 ohme,
| Ucding approximaely 80 volte ag o plote eupply
and aboul 210V on the eoreen, vollegue were meseured by mes ne
of the Cothode Ray weclilloscope (which wae cal ibratcd pre-
viously). Meacurling acroes a scriee 100 ohms rceistence
only .1 volt eppcercd.
An unbypaesed cathode rceistor (veriable)
gave fairly wide control of biae snd variation»of currcnt ),
Havever, thisncgligible A,C, component of

<l volts

current Y08 DhmE ® 1 mg did not eati:zfy the originsl re-

ouiremcnts,

The maximum A.C, excit er cwrent obta ned using
simller tube circuits (2 6L6's in parrllcl snd thc come supply
voltage) came only to 1ll.4 ma,

fart C,

It wee decided tu c¢xtend the iorem ing teste
downward in Irequency so that higher cwrcents could be obtained.l
However even with the largor c¢xeltation veriatlons, no voltagces

resulted in the outer clircuit,

Expueriment 3.

Carrying the investigation furthcr, se uration
curves were dctermined for both the sofl iron rnd permalloy
specimene °nd valuces of}/i plotted on them usix@}ﬂ%g poper,
Procedure,

A circuit was connected as in Drzvwing f8.

A epot galvanometer wae placed in serlice with
onc of the windinge (used &§ a secondrry). In the cnese of the

eoft iron core a rew turng were added a¢ e eccondary windinge
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At each revereal of the eswiteh, the geal vanometer
(now opernting ballic tieally) dellcete in proportion to the
flux, traneferred to thc secondory winding,

Dota nad o<lculatione werce ae follows:

I (ma) Izﬂgct (em) H (verstede) B_(Guroe) ‘
7 «60 b.90 930
10 «96 8.46 1,470
20 1.80 16.9 2,790
40 3,60 33 47 6,580
60 5420 50,7 8,210
80 7.15 67.7 10, 500
100 7.70 84.5 L1l . 9Q0
120 8.38 101.0 15,000
140 8470 118.2 13, 600
160 9.20 135.0 14,750

Calculat ions for above:

5, (Oedn N o417 _5,500
= I = T g sl

B . (2 108 15

(2.56 x 10‘7 % 4.800 % 108;2;
2 X 26 X +25 % (2,p4)%

. = (1,470)
ihere A = Core are (cm?) Ke GaLvonomcter Constant
L e Core lungth (cm) Ng = No. of secondary turne,

® ~ ﬁ/‘//@m/ua f‘éf"“‘/’y g Galvo. DUefloction (em.)

Rcfer to Drawing 9 for Graph of the B, H. and/t( rel st ion s,



fart B,

Determination of ©i

milar praph tfor permslloy,

Dnga fa plottinn Spluration curve,

I {mﬂ:l ZE.LQELL H (Vesteds)
1.0 095 .0L6
2.0 .20 .036
4.0 326 063
5.0 .45 079
7.4 .70 1LY

10 .90 .158
20 1.30 .316
30 1,60 475
40 1.75 632
60 1,90 . 950
80 2.0 L.270
100 2.1 1.580
120 2.15 1,910
B o { 2.56x 10-7 x 4800 x 108 ; ~
5 ¥ 40 T TOT S Tosi e -
 « f§%3¢§-%%§ZJ I = 15,81

N: B,

teste (Part A),

Tre graph will be noted in Drowing #9,

B (Guasgg )
100

1060

Thece equations were arriv ed 8t ae in the pre vious

With reference to the data and a check with the

graph, it will be noted that in two regi.ns only docs a wide

change 15/44'exist. (2) At very low exeitation lcvels (as

flux ie being initially built up),

(b) At regions beyond the knece of the

curve,

In pw vious teste the latter had been

thoroughly explored,



Pari C,

Low_sxclitetions were then investigated, using the permalloy care

in the circuit ehown in Drawing 10, The Luhe woe blsecd to
cut orf and driven to caturastion,

Average orimery current was mcasured « 0,39 ma,
To determine the pecak ewinge of excitntion an vseillorcope wae
uged to observe the voltage wave (sce the waveiorm on diagrem).,
By calculation, the condueting timu (countlng squarce on the

tube face)/cut ofr time ratiu wae éetermined from Lhe wave-

R 1,5
Irm_ -4———.
O 20,5
Thererore if r, m, e, value of current = .39 ma,
the pesk value 39 X &%4%. = 5,3% ma,
H {for 5.33 ma. applied) = KI « 15.8 x %4%%0 = ,0844

Oer ctede
Using the Saturat ion Curve Drawing {9,

The corresponding flux deneity B m 510 lince /sqe cme

AL in thie region = 6050,

Conclusion,

The Torcgoing scriee of teste proved tart the pe-
meability of the corc was being varied to its msximum extent um er
the limiting conditl one of incrcascd frequency. By complctipg
the cycle se frequently as possible itwas hoped to obs.rve
voltage in tne output circuit. 411l no indications of
voltege viere noted,
lNote: It ie bd ieved that if & mognetic sink ie poscible, the
method being employed ie not caspable of producing any pouer
cycle. Thercetore the net measured induced voltage is 0O,

Fur th ¢ methods arc being investigated to realize
a positive increase in ecnergy accurding to that developed in

the theory,
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tection B-

The wslectronic Milli-wattmetcr,

If emoll change® in watte are to be detected in
the process of magnetic eoink exjorimente, i1t will be ncceseary
Lo have the type ot wattmeter capable of detecting thise. Thie
would be ueed in the uvxelt er circuit to cnsurc the power there
was at sll times known, to that any gsin could be detcected.

Since the order «f milliwatte ie all that crn be e¢xpected from the
small expcrimental equipment, it wae decid ed to use ome tubc g e-
tem which would cnable the multiplication o1 & voltagec* to the
voltage acroes the test specimen, the voltage o to the current
tarough the especimen and slso account tor the phasc angle

(which ehould be approximavely 87Y assuming sinusoidrl waves),
Pert (s8), “

The first spproach to thic was arriveé & by
checking the mutusl characteristice of a 695, It was noted trdt
for small poeitive changes on the grid, the plate current was
ouite linear. Over this range the plate current was quite
linear for plate vyoltage changcs as well, tee graph #FLlle

Therefar e with the proper nc.tworks epplying
eignals to the plate =nd grid cirecuits, 1t wow d be possible to
obtain s multiplication or thesc two voltage changes (with the
phase being takcn carc of ,ac instantancous valuce wow d be
multiplied), |

It wae, thereivre, proposed to spply small woltnages
to the grid clrcuitcX to the carrcnt and have the plete eireuit =<
to the voltage across tne circuit,

The firel circuit duveloped is siown in Drawiug
FL2, It wae found very important tist a fixed battery potential
be applied a8t the cathode oi the 6J5 and the plates of the two
cathode tollowers be held at 150 volte requlated, To realize
a net D,C, current half wave rectification woe necescary at
tre gride, To obtain full power, the calibration eurve must in-
clude a doubling ractor to resiure the hali wave loet in recti-

11 catio Ne



Initial tests 1or its operation were made ae
1ollows: (ueing the wattmeter without connection to the
circuit to be tested).
( 1) After 16 minutes of werming up, (without any cpplied
signals) O volts wng cctabliehed belween plote snd cethode, ueing
the voltage control.

(i4) Thc current control was set for O current in meter.

(114) Applying a signal to input A, ect 0 currcvnt with lhe voltage
control,

(1v) Checked thet with no signsl at A und & small signal au 3,

O rcading resculted,

(v) With both applied simultancously, mcter resd the multi-
plied value,

A plot to chcck on the linear charactericiic was
then mode ae ehown in the graph, (Sce Drewine #13),

In one plot one side wae held st constant input and
the other varied. In the other cace the reciprocal condition
wae checked, Over moct of the range it was found culte linecar
and definitely multiplicd the values,

Part (b).

‘ In testing thie for westtege calibration in the net-
work one complication arose out of the attcmpte st direot mcaﬁure;
mente of pover in the specimen itself, It can rcedily be scven in
the Drawing 12 that with the phsse relations required to operste
on the grid end plate with gimultaneous poeitive going waves,

& phace inverter must be used as the voltage across the current
recister 1s 180° reversed from the voltage wave (owing to the
nececseity for s common carth through the nctwork),

Besides +thie it was found that the cathode 1 llaver
conncction to the grid circuit lowered the input impedance to the
point where the plate current was o emall that it became ditiicult
to obtain very accurate and stablce readinge,.

The circuit under development at the present time
is ehown in Draw!lng Fl4. It is hoped that variations on this

wil ) produce the rcquired wattmeter, sutficiently accurate tor

the exper-imental requircmente,



Section Gy
N

Domn;g Reso nange Experiments.

General
e ———

In substantiating the Twin F

abriec Theorige de=
Veloped by W, B,

ncecessury to det ermine

X &

Smith, it ig bsycnd any

doubt, the ¢xietance or nop- tance of Longitudinal wavo

motion in the establie

hing ang decay ol flux through an iron
path,

Tne lollowing scte or ciperimente, udng o small

toroid of permslloy (approximately 2 1/8" diemeter

and 1/4"
thick),

are designed to dlscover whether any reeonsnee ceonditions

€xivt in the pcermalloy over a wide range of freouencies, If

resonsance or standing waves rep

crcated by

4it, they ecan only have been

8 longitudinal motiop (owing to the nature of the
Circuits aseq)

Also 11 Ilux doee not iollow the peth around bue

core according to normal trenstormer concepis, then it cold be

concluded that only trensverse motion ig possible ur that 1lux

is createg inetantaneously (ijething hitherto notv conceived

of in naturc)

kxperiment f1,

Thie 1irt experiment waes ® determine the moet

accurate means oi measurement

Test (a), With only s few bturns

of the toroid's circumiercnce,

wound ov er epproximately 1 in.,
it wss connected through a two

way swit ch to the input of e £X42 Receiver., The output oi a

Signal Generator # Type 80 wee epplied via the ewitch thru ugh

¢ither the inductance to the receiver or direotly to the rc-

ceiver,

It was hoped by thie to usintein a constant
applied input and plot the changes of input ac a result of the
indudtenceor the coil on the toroid, The receiver output was
connceted to an Oecilloscope which wa: used as the amplit ude

mcaeuring device,

Tric method of testing was unsatisfaclory as rcwn-

énce conditi ons resulted due to generstor snd receiver lnput cir-
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. ouite, They were deiinitely pron(to b coil reeonnnced

virletivace and would mesk the obsurvatione of core rceonsnce,
(b) Pleeing rnothor winding on the oppoe ite ride of
the Torol@ the ep oimen wre thon trcatcd ae a Sranefomer, An
fdentionl input rnd outpnt eirenit war aeqd ac &8 e.myarieon methd
horoet Lhe primary was pieeed (ae vcll 8¢ the rignal being
applied) n LN34 detector with typnuﬂ/u hsmetor in eerfee,
The sevonérry hed the eame eomponcnte ser.ee §t,

Coil reronanee eomditione were etill moecing the
rcrulte to be obeerved,
(e) Other m:thode were inveetignted but the Liret
rooceref ]l mesPurement ey tem war the uve of the 9164 G, R, Bridge=,
The freruency rrnge from £ Mee, to 28 Mes, wee covered in etcpe
of 1 Me, ep » repld check for chenge of resetsnce (ueing one
windlang valy)e Thie renpe wae exiended to over 6O Maes. by
r«8ucing the number of turn from five to two, At oo poiaot wae
there ey devinti ou from tre normsl lipear resctence ries, DMNcte

drewiug ¢#16, The d iplt wnver sbout the eviroight line result. fmo®

e ¥ ¢ T 0Vio00 J4 baduacing ol the bridge snd definliuly a0t coadl-

tion ol reivnenou,
(o) Thiv renge wee egnain swept more ewreiully - operst-
ing tue regolver on brund bond width end conetratly rid ag Shroag
the frequuncy renge (rocoiver trooking generstor), Selrnov condd
1i0on slwnye existed Oon tne bridge without devistion frum the
normel rieing resoctance valuc,

Both primery snd eecondery inductencer wele
peoneurvd end eleo Lhe total L {the two windinge in sertice).

From thie furamle by + Lp + 24 = L

M ouuig bo ruedily arrived @ . Monc o, these
valos® chowed Olher tiaa the gredusl 28pil ¢ XL inercesc,
(o) ¥ie 906A Bridge wer pot esoccurste dowa w0 lowsr
freguencis ® #0 & schomns wal dovievd wareby §.« renge from 9.5
&o0, Ly 980 Leoe, oould bo wery auicikly end accuretely laveesiigsted
ior peponsnce,

Sefebriug W tas olrouit Ju Drening 706y
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This wae dev;loped to take account or any
phase deviation between primary and sgecondrry wlndinge of the
Toroid transtormer., It a 90° phase displaccment rceegulted it would
ghow the exictance of a gtanding wnve,
This circult utilizes two 6AKE amplifiers, Fo
the grid of one is applied the primary input signal and to th.
grid of the other the secondary output, The outpute of each CAKS
is applied via phaeing condenegcere to tre X and Y circuits of a
Cathode Ray tube., A commoning switch ie provided to ecnable appli-
cation of simultsncous voltages to the two grids as a cheek t hat
trhe networks arc balanced., This fe eet to pruduce a straight
line (as near 45° as poseiblc). Then on opening the switch,
the line should not become elliptical or circulsr unless resonance
conditione are beling approschecd, |
The range of 9.5 Ke. to 950 Kes, wae covered compkte-
ly by this method and cnowed constant vtraight line (0 phase diif-

erencce betwcen the two windings),.

Further covcerage wes impossible owing to the

C. R. T, limitations - recalting from trne high Ifoquencics
epplied (transit time of clcetron wae abouﬁ equal to the period
o1 tae¢ half cyele).

(1) It 1e hoped to close the gap betweun 950 Kes. and

2 Mcs, with a better Uscilloscope.



