
THEORETICAL INVESTIGATION OF DIFFERENT BOUNDARY

CONDITIONS IN MAXWELL'S ELECTROMAGNETIC EQUATIONS,

Maxwell's equations describe the relationship betwoon

electrostatic and electromagnuitic fields when these fields ure oa function

of time, They are vector equations, and are tho basis of present duy

eloctromagnetic theory, They ares- poo

curl Bs = 2 div B= 0 -
dt

orlH=oJd¢ aia div D=p

The boundary conditions for these equations wero determined

from the static conditions which were normulhy observod to obtain, with

a torm for displacement current necessary to balance the equations. lio

account was taken of the possibility of veriations within the otructure of

cither magnetio or electrostatic fields as a function of time or spacey, and

consequently div B was taken to be zero in all cases, and div D was taken

to be a constant in all cases. That these assumptions ere correct in tne

large majority of cases is self evident, but with techniques approaching

higher and higher frequencies, and the expansion of our knowlodgo into those

regions where relativity corrections become significant, it becomes increasingly

more doubtful if the above Maxwellian assumptions aro entirely udoquato,

Investigation is therefore required of the effect of assuming

other boundery conditions for these equations, such as,- div B= Fy) and

div D2 Fix) bearing in mind the real significance of such assumptions.

Further investigation is required in working backward to find the necessary

boundary conditions for electroma,netic wuve motion having characteristics

din line with observed phenomona, such o8,- velécity of propagation boing a

function of the distance the wave has travelled.

Results of this investigation should be arranged and stated in

such e form that they are possible of experimental confirmation or rejection.

In other words the unique portions of the dovelopmonts should be resolved into

singlo terms eround which suituble oxperimentation muy be arrunged.



ASSTONMENT 2 “SECRET
'

INVESTIGATION OF MECHANICAL FORCES ASSOCIATED
WITH ELECTRON DRIFT OR CURRENTS IN SOLID BODIES,

Solids are genorally so constituted that the atoms and moloculos

comprising them are in virtucl contact ond in addition, through electron exchun o

botween atoms, substantial forces oxist which hold the atoms in position while

otill permitting a certain degree of freedom, As o result of tho eloctron

exchange, many solids, particulerly metalo, find themsolves with eloctrons which

ere free to move from atom to atom within the solid, oven though the entiro

body remains electrically neutral, Under undinturbed conditions these cloctrons

wander about ig such a mannor thet the statistical effoct of their motions

outside of any appreciablo region is nil, If, however, thore is a net drift

in any one directions a current can be said to be flowing and the effect outside

the region will not be nil.

xcept under conditions of superconductivity, the drift of

electrons within a solid is accompanied by sn onergy conversion of the driving

electromotive force into thermal agitation and magnetic field. The net motion

of each electron in the drift will be a function of the direction of the

driving electromotive force and the mamotic field produced by tho net drift

of ull the electrons involved, plus any oxternel field which may bo presont.

The energy necessary to get the electrons in motion is obviously converted

from the driving emf diroctly into the surrounding magnetic Mold, but the

_— given up by the moving clectrona to the atoms amomg which they move

must constantly be replaced by the driving emf, and appears as heat in the solid,

The conclusion follows that in any unit volume through which

there is an electron drift, there should be a resultant forco in the direction

of the electron flow. Whother or not such a force will manifost outside of

the total eelid mose will depend largely on the configuration of the maso and

the meens whoreby the driving electromotive force is produced, It is therefore

intended that, such forces be investignted from both a theoretical and laboratory

etandpoint, for various configurations, and moans of emf production.

‘



pomOS BORED

MAGNETIC DOMAIN RESONANCE IN MAGNETIC Wi TERIALS

(. wee
Magnetic materials are generally considered to owe their

properties to rather small descrete regions having magnotic monents, and
which are gapable of reoriontation under the Anfluence of a magnetizing
force. This reorientation is basically a mechanicul process oven though
it may be at about Molecular level,

in the orientation of the

field

Consequently, u lag muy be expected

domains when excited byy, rapidly Changing magnotic

» end in turn, 4t may be possible to induce a condition of continuous

rotation of the domains by suiteble selection of tho frequency and configuration
of the exciting field, Variation of the frequency of this oxciting field

and measurement of the magnetic charactoristics of the

to interesting results,

material should lead

Furthermore, interosting magnetic propertios may be dovoloped

by suitable heat treatment of Bamples while undergoing magnetic excitation

at unique frequencies,



ASSLONMENT. 4 : SECRET

MAGNETIC WAVE MOTION IN MAGNETIC MATRIALS

In dealing with magnetic matericls euch as transformer cores

it io generally assumed that the magnetic field in tho core is precisely

in phase with the magnetizing current in the oxciting winding, For those

freqiencios with which ferro-magnotic materials are normolly used this

essumption may be sufficiently accurate for wll practical purposes. However,

when high exciting froquoncies are involved, it moy take the magnetic field

in the core some appreciable time to become estoblished, The mochanism by

which such fields esteblish themselves is a subject requiring study.

When two coils aro located on a common core but separated by

an apprecisble distances tho emf induced in the coil functioning os secondary

mey lag more than the usual 90° behind the phase of the alternating magnetizing

current in the coil functioning as primary, by an snount corresponding to the

time it takes for the field in the core to become established over the physical

distence spprrating the two portions of the core involved. In other words,

@ longitudinal megnetic wave may be expected to propugate along the core betweon

the prinary and secondary coils, The reality of this condition roquires to

be investigated ond a study made of the precise satchacd a by which the field

is propagated.

It may be possible to set up standing magnetic waves in a

magnetic material by suitable selection of the materiol, configuration, and

excitation frequency. The requisite conditions for the production of such

woves should be studied, together with whatever alternative modes of oscillation

may be possible of production
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INVISTIGATION or POSSIBILITY OF MAGNETIC. SINK
In the study of tho Static conditions of electricity and magnotingcortoin conditions ore ebserved to prevail, I+ is Benerally assumog that

believe to be basic
such as the law of Conservation of onergy, etc,

In most Oloctrical devices
it is quite possible to trace entirely the energy cyclo through the magnetic
fields involved and to satisfy oneself of the various conversions involved,
However, it is possible to devise several arrengomonts in Which tho energy
cycle is not so eppsrent, ond appear at first sight to be basic contradictions,

When t magnetic field exists it does go by virtue of some mugnoto=
motive force, which muy be either electric vectors in motion, or magnotic

domains elready established, In any case, at uny particuler part of the

field there exists a Certain energy levol with reference to tho level which

would prevail if the field were entirely ebsent. If this onergy level is

chenged, we may gansider 4t in either of two ways, First, the total quantity

of magnetic flux available in tho region has cither increased or decreesod,

Second, additional flux has bon added in either the Same sense or an opposing

sonse to the flux originally present. ‘The net result of these two approachus

is identical since they both lead to the same numerical answers, but they

imply slightly different bosic interpretutions of magnetic theory,

Investigation is required wlong the lino of the establishment of

magnetic fields. Do the fields grow in their final position or do they

move into this position from some other? Conversly, does a collapsin;

field decay or docs it move away?



A further problem arises dn the addition to or subtraction from
the energy level of @ mMagnetio field. Doos energy added represent a
proportionate increase throughout the field, or only along the voctor
direction of the field, ond is it dependent on timo in ostublishing its
now level?

Other questions include,

equi-potentinl planes

: worda,

Con magnetic fiolde hoving common

be considered ag independent fieldct In 0 ther
Can @ portion of a mugnetic field be “walled off" by ostublishing

even momenterily a Surrounding equipotential plene? Cen di acontinuous

magnetic vectors be ostablishod even momentarily? Cun closed magnetic fields
be eatublished oven momentarily independent of a soperutoe moyneto-motive
force?

Anowers to the foreyoing questions will determine whether or not

it is practical to estebliah a magnetic source or Sink which cun operate

within a magnetio Meld alone, and without uccoss to the initiating mugneto-

motive force. Such a @ink 4s necessary if mugnytic energy is to be

converted directly and decally into some other form.

such a sink are extensive,

The implications cf

but there appears to be nothing busicelly

contrary to the principle of direct conversion of magnetic enerzy into

energy in some other form,

; peat 4
7 fly! oh



SINGLE MAGNETIC PoLug seen seated may a

Ordinarily, Consideration of magnetic fields is based on
the eseumption that they are Continuous and closed upon themselves, 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, and it is
highly probable that they doy under Special circumstances,

promising field of investigation would appear to be

Tho most

in the region of high
frequencies because we know from our work with electromagnetic radiation
that magnetic fields probably establish themselves with velocity a,
Therefore, within regions readily accessible for observations we iIny bo
able to produce momentarily a region within whish diy B foo.

One possible method of accouplishing thigy is to change rapidly
the configuration of the field in a perticular pattern. Another is to work

through corresponding electric vectors whic change with e particular pattern,

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

materiel, 4¢ such waves can be produced. Performance characteristics of

wave guides combined with materials having non-linear magnetic properties

could also be investigated,

>
The production of unit Single magnetic poles might be a

leboratory <hgrioatty, but it is expected that they will show characteristics
which will meke them useful in the development of a communication means.

this ie perticularly ev&dent sinco the magnotdic disturbance Caused by a
repidly varying unipole would have different propagation characteristics

in different directions relative te the fieid within which it might be loceted,
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It is proposed to Investigate as many atpects of

magnetic phenomena ag poevible with the object ol dutermining 4

whether magn.tic sinke exiet, domnin refunrnce: occur, and ony

correlations between them, 1)

fhe work has been undertaken to vetnablich cwt in

theorice on the extraction of power from thu carth's field, out-

lined by W. B, Smith. Ina very basic cxperiment performed by

himself, with the areistance of J, Thompeon, obecurvatione wxru or

made which would indicnte th. existence of the above mentiuned.

In view of thie o more practicol la vorstory

arrangement wae developed using o pwmalloy core ar the

focal point of the experimcnt.

Section A,

Genural Theory.

Referring to Dio gram #1;

X and Y are undieturbed plancs (app.)

MM ond NN are undisturbed field vectore (app.)

&@- ore arca l-- core lungth v - al - volune

M = megnetomotive force (gencrnl term)

p - vector field |

R - reluctance of poth (guncrel ter)

' energy in region

Ae permeability or core (general term)

L (Length)X -

A (areca)

Y

M-N

M-4R€

“3 (Sr) hp)
de, i

“Aa "Toa

(1)

2

4 art + lea
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sxperiment #1 (Based on above theory}

Part A, fo obtain chrracteristice

~ lasev Luv
A “rr a i -_———

9
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the sbove reduces to:

of the core and winding,

Appseratus (1) Test specimen - permelloy core rcaceumblea

from es Hanmond Audio Transformer, It Wace wound with an exciter

winding, biae winding and s third Winding mutuslly st right

englcs (clectroctaticrlly Shicldcd from tne othur two),

(2) Audio Uscillater GOBA (GC. R,)

(3) Impedance Bridge 650-A (G, k,)

(4) Cathode Ray vscillos cope.

Apparatue conmcted as in dingrrm #2.

N, B, = pick-up winding centered euch thnt it had O Mutual Coupling

to othcvr windings,



To find tne varintione of L with frequency fn

exciter winding at O Bing,

tre

Thiu winding kad 49 turns ot No. B

D.C. C. wire.

Dota

Freq, (C/£ L_(mh) Ls Length of core

500 4,68 = 4.5 in,
1,000 3.10

3,000 1.62 A - Arca o1 cawe

5,000 1.26 = .187 tn,

7, 600 98 |

10,000 80

15,000 62

‘ee Drawing #4 for curve,

Peart Be Birs Windtie LesisLBe

Apparatus - Lee the d-iagram #3,

A

N, B. Biss wpding heg 144 turns wi th Rgde = 3.8 ohms,

frocedure,

Hold ‘ng iresuenecy constant at 1,000 c/e., L wae

measured for changes in D. C, Biase current,

Curett tna) L_(mh)
25 33.0

30 30.0

40 25.0

60 10,,'2 See Drawing ;5

80 7.7 fo curve,

90 7.0

100 6.0

110 5.8

120 5.4

fmm theforegoing it 1s ;ropoecd to apply

currents such that excitation will operate from the knee a the

Saturation curve to ne nenr O Lux Density af possible. It is

hoped to change the purmvnbility sufficiently to realize the

energy changes expreesed in the theory.



Lal cniatione for kxeiti;
At the knee - NI (144) (1095 1,000 = 14.4 at,

Current,

(referring tw bine wi nding

curve - Drawing j5)
, 

~ 

0707 x 14

Therefore I, = mid = 212 mao (peak)

vxciter turng

Exoiter w nding inductance at 1,900 o/s
Therefore Reactanco = 22h0

1,000 * 6.28 x lwo . 19.5 ohms,
Since R isnegligible,

Circuit @ = 19.5 oime,
fo obtain

212 mo. exciting current we ma:t

1° 000 x 19.65 -

opply a peak to peak vo Luage

4.15 volts,

Hert C. sxporiment 1s

Apparatus was connected as pohown in brawing #6.
The fwitehing board shown here wee used in mnjunclion with a
Special Milliwattme ter b ving designed in conjunction with thi:
work, <A Separate section will be devuted to ite operation, Ir

Sny output wae noted, carcrul study of the input wattage wes

to be observed, The Uscilloscope wae used to Keep © carcfiul cheek
On waveshsape (pure finuslidal voltage waves Were applied to the

exciter wi nding.)

Procedure,

(1) Operating at a frecucncy of 1,000 c/s ana anplify-
ing the Audio Oscillotor output so that approximstely 4 volts wag

applied across the cpecimen, coretul watch wae waintainca on the

Output vacuum tube voltmeter tur dceileclion, None wae obsw ved,

cither in line or scroges the carth's ticld,

Further tests were performed through the frequuncy

range from 60 c/s up to 16,000 o/s, for all values of current in

the Biee Winding up to 140 ma. €t4ll no voltages spperred in this

winding,



kXp eriment f26

Part A,

As no indication of voltages being induced sg a

result of the earth's field wore obeerved in Lxperiment #1, 1t woo

decided to reinstate the original expcriment performd by WwW. B.

‘mith, Although ot that time no actual iigures were recorded, tie

basic choracterictics of the expcriment were exactly duplicated,

Apparatus,

In this experiment, eo soft iron core of lowe por-

meability woe used and wound with just onc winding on the yoke

and a second winding slaced (ae in experiment /1) at right engleg

and ehielded staticnlly. Inetecad of a separate bias supply, the

exciter winding was placed ag the plate Losd in a 6L6 tube,

utilizing the D.C, componcnt of the current to achieve the

bias level,

Procedure,

The Audio Input was applied at nigh Level to the

Grid of the 646, The 15,000 ¢/s frequency was used as in the

original experiment. ‘till no voltage wae deteetcd in the second

circuit in or out of t-e line of the earth's ficla,

Port B,

It was decided to deturmine all the character& tice

of thie iron epecimen, cimilnr to thoee esrricd out on the

Permalloy core.

Using the same procedure ag in Pet B, of by: criment

#1, curves were obtained for L vs. D. C. ma for various

frequencies. Refer to graph on Drawing #7.

Relating the original experiment to the iran

chearectcristics, it wae noted that under no circumetances could

the excitation have been changed suriicicutly to operate fran the

knee of -aturation Curve down to a low value of flux,

Lhie is quite apparent from a rough calculation

ol the Kuactance at 15,000 c/a.

With opproximatuly 50 ma &.m.e.) through the
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plote circuit ot the 6L6, the operating point would be lege

than hali way up the curve, The Kvactance of the execiter

winding is 27] x 15,000 x 5.25 = 306,000 ohme.

Uiing approximodely 0 volte as a plete eupply

and about 210V on the coreen, vollbegee were meseured by mes ne

of the Cathode Ray urcillogcope (which wae calibratcd pre-

viously). Measuring across o series 100 ohms revistence

only el volt appeared.

An unbypaesed cathode resistor (variable)

gave fairly wide control of biases snd variation of current).

Hovever, thisnugligible A.C, component of

* 1 volte
current too chme * l ma, did not satisfy the original re-

ouirements,

The maximum A.C, excitcr cwrent obtni ned using

Similer tube circuits (2 6146's in parrLlcl and the came supply

voltage) came only to 11,4 ma,

Yart 0,

It wae decided tu cxtend the ioreg ing teste

downward in irequency so that higher cwrcnts could be obtained.

However even with the Largor excitation veriations, no voltages

resulted in the outer circuit,

Experiment (3.

Carrying the investigation further, seuration

curves wore detcrmincd for both the soft iron end permalloy

specimens ond valucs of #& plotted on them aot wet Loe poper,.
Procedure,

A eircuit was connected as in Drawing 8.

A epot galvanometer wag placed in serlce with

one of the windinge (used &§ a secondrry). In tne cnse of the

eoft iron core a rew turns were added ac a eecondary winding.
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At each revereal of the switch, the gal vanometer

(now opernting balli: tically) deLlocte in proportion to the

flux, transferred to the secondary winding,

Data nad os leulatione wero ae Lollows;:

I (ma) meats (om) H (Uerstede) B (Gurge)
7 260 5.90 930

10 95 8.45 1,470

20 1.80 16.9 2,790

40 3.60 33.7 5, 580

60 5.30 50.7 8,210

80 7.15 67.7 10, 500

100 7.70 84.5 11, 900

120 8.38 101.0 13,000

140 8.70 118.2 13, 600

160 9.20 135.0 14,750

Calculations for above:

Hoy (C¢n M 0417 _5,500_a pts | 3yo2x 2254/1

By (Ke x 108 1S

aN. A

= (2.56 x 107” x 4.800 x Loh) ¢
2x 26 x .25 x (9,54)*

= (1,470) 9

Where As Core are (cm?) Ke Gaivsnometer Constant

Ls Core length (cm) No = No. of secondary turns.

R ~ Tote faerlancee § teemdang §= Galvo. Deflection (em.)
Refer to Drawing #9 for Graph of the B, H. and M relations,



Part B,

Determination of cimilar raph tor perm: lloy,

Data fa plottins Saturetion curve,
I_(ma,) 

Q (on,) H (uvstede) B (Guasg )
1.0 

0095 O16 LOO
2.0 

020 0036 212
4.0 

2325 
2063 $44

5.0 
045 2079 47”

7.4 
270 e117 714°,

10 
290 ~158 955

20 1.30 2316 1 , 380
30 1.60 0475 1, 700
40 1.75 632 1, 860
60 

1.90 2950 | 2, 020
80 

2.0 1.270 2, 140
100 

rel 1.580 2, 220
120 

2.15 1.910 2, 280

Be { 2.56x 107” x 4800 x 108 ;
2x 49 x .187 x (8.54)2 = —-1060

H . {24 x 144 I
4.5% 2.54 = 15.81

N. B. These equations were arrived at ae in the pre vious

tests (Part A),

The graph will be noted in Drawing #9,

With reference to the data and a check with the

graph, it will be noted that in two regivns only docs a wide

change in Aé exist. (a) At very low excitation levels (as

flux ie being initially built up).

(b) At regions beyond the knee ot the

curve,

In pw vious teste the Latter had been

thoroughly explored,



Part. C,.

Low _sxcitations were thun investigated, using the permalloy cawe

in the circuit ehown in Drawing #10. ‘he tuhe wae dvlaged to

cut otf and driven to caturatdion,

Average orimsury current way meusured # 0,39 ma,

To determine the peak ewinge of excitation an oscillorcope war

used to observe the voltage wave (see the waveform on diagram).

By calculation, the conducting timu (counting squarce on the

tube face)/cut ofx time rativ was cetcrmined from the wavee

. 1,5as —

20m = 35.6
Theretere if r. m. ©. value of current » .39 ma.

the peak value 59% 2005 C 5,33 ma,

H (for 5.33 ma. applied) = KI «« 15.8 x Pe = .0644

Oer etede

Using the Saturation Curve Drawing #9,

The corresponding flux density B = 510 lines /sq. cme

2 in this region - 6050,

Conclusion,

Lhe lorvgoing suries ox teste proved tart the pe-

meability of the core was being varied to its maximum extent umer

the limiting conditions of inercased frequency. By complcting

the cycle ae frevuently as possible itwas hoped to obsvrve

voltage in tne output circuit. Still no indications of

voltage were noted.

Note: It ic bd ieved that if a magnetic sink is possible, the

method being employed ig not capable of producing any power

cycle. Therefore the net measured induced voltage is 0.

Furth methods arc being investigated to realize

a positive increase in energy accurding to that developed in

the theory.
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fection Be

The slectronic Milli-wattmceter.

If smoll changes in watte are to be detected in

the process of magnetic sink exrerimente, it will be necegeary

to have the type ot wattmeter capable of detecting this, This

would be used in the vuxcit er circuit to cnsure the power there

was at all times known, co that any gain cuuld be detected.

Since the order af milliwatte is all that enn be expected from the

small experimental equipment, it was decided to use some tube yee

tem which would cnable the multiplication ot a voltagec%to the

voltage across the test specimen, the voltage oto the current

tnrough the specimen and also account tor the phase angle

(which should be approximately 87° assuming sinusoidsl waves).

Pert (a). |

The first spproach to this was arrived & by

Checking the mutual charactcristics of a 605. It was noted tra

for small positive changes on the grid, the plate current was

quite linear, Over this range the plate current was quite

linear for plate voltage changes as Well, See graph #lle

Therefa e with the proper nitworks applying

signals to the plate end erid circuits, 1t wowd be possible to

obtains multiplication of these two voltage changes (with the

phase being taken care of,as instantaneous valucs would be

multiplied). |

It was, thereivre, pr posed to spply small wlktages

to the grid clreuitC< to tne current and have the plate circuit<

to the voltage across tne circuit,

The firet circuit developed is sown in brawing

#12. It wag found very important tiet a fixed battery potential

be applied at the cathode oi the 6735 and the plates of the two

cathode followers be held at 150 volte regulated. To realize

a net D.C, current half wave rectificationwar necescary at

tne grids, To obtain full power, the calibration curve must in-

clude a doubling ractor to restvre the hali wave Lost in recti-+
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Initial tests ror ite operation were made as

tollows: (using the wattmeter without connection to the

circuit to be tested).

{ 4) Arter 15 minutes of warming up, (without any spplied

signals) O volts wngy evtablighed between plate ond cethode, using

the voltage control.

(44) The current control was set for 0 current in metcr.

(444) Applying a signal to input A, set 0 current with the voltage

control,

(iv) Cheeked that with no signsl at A und a small signal av 3,

Q reading resulted.

(v) With both applied siuultanvously, meter read the multi-

plied value,

A plot to check on tne Linear characteristic was

then made age chown in the graph, (See Drewing #13).

In one plot one side wag held sat constant input and

the other varicd. in the other case the reciprocal condition

wes checked, Over most of the range it was found cuite linear

and definitely multiplicd the values.

Fart _(b).

In testing this for wattage calibration in the net-

work one complication arose out of the attempts at direct ee

ments of pover in the specimen itself. It can readily be sven in

the Drawing 712 that with the phase relations required to operete

on the grid and plate with simultaneous positive going waves,

@ phage inverter must be used as the voltage across the current

recister is 180° reversed from the voltage wave (owing to the

neccseity for a common earth through the network).

Besides this it was found that the cathode llaver

connection to the grid circuit lowered the input impedance to the

point where the plate current was so emall that it became ditiicult

to obtain very accurate and satable readings.

The circuit under development at the present time

is ehown in Drawing #14. It is hoped that variations on this

wil’. produce the rvquired wattmeter, sufficiently accurate tor

the experimental requirements,



Section C.———

Domain Reso nance ixperimente,

Generale
e

In substantiating the Twin Fabrie Theorice dee

Necessury to det erming

Stance or non-existanece of Longitudinal wave

veloped by W, B, Smith, it is
beyond anydoubt, the exi

motion in the establiehing and decay of fLlux through an iron
path,

Tre following ests of Céperimente, using o small
toroid of permalloy (approximately 2 1/8" diometer and 1/4"
thick), are designed to discover whether any resonsnce conditions
Cxi:t in the permalloy over a wide range of trenuencies, if
resonance or Standing waves resuit, they can Only have been
created by a longitudinal motion (owing to the nature of the
Circuits ased)

Also iz £lux does not tollow the path arouna bue
core according to normal trenstormer Concepts, then it cod be
Concluded that Only trensverse motion is possible ur that xlux
is created instantanecously (& nething hitherto not conceived

of in nature)

bxporiment #1,

This rir.t experiment was to determine the moet

accurate means oi measurement,

Test (a). With only e few turns wound over approximately 1 in,

of the toroid's circumierence, it was connected through a two

way Swit ch to the input of a X42 Receiver, The output of a

Signal Generator # Type 80 wes epplicd via the switch thr ugh

cither the inductance to the receiver or directly to the ree

ceiver.

It was hoped by thig to saintain a constant

applied input and plot the Changes of input ac a result of the

indu@anceoi the coil on the toroid. ‘he receiver output was

connected to an Oscilloscope which wat used ag the amplitude

Meaeuring device,

This method of testing wag unsatisfactory as rewne

ance conditions resulted due to generator end receiver Input cir-
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. @uite, They were deiinitely proveff to b: coil reeonmnces

vr lativnac and would moek the obsurvatione of core freunance,

(b) Rineing mnother winding on the oppo ite ride of

the Torol@ the ep. cimon wre then truatcd ne a traneformer, An

identical Input rnf outpat eirenit war aeud ae & Gm arleon meth@

Aoroe: the primary war pleeed (ne wcll ae the eignal being

applied) nm 1N34 detector with bypneced 14 Aemeter in eeriee.

The peoonésry hed the enme componente seorcee it.

Coll reponanee conditions were etili meeking the

rerultt to be observed,

(ce) Other mthode were inveetignted but the firat

eveceref] meseurement ep ten war the uve of the 916A G, R, Bridge.

The frecaency rrnge from 2 Mee, to 28 Mee, wee covered ih etcpe

of 1 Me. ee © repid eheck for change of resetance (using one

inding vnaly). Thie renre wae extended to over 60 Mes. by

reGucing the number of tarn from five to two. At mo point wae

there any Gevintion from tie normol linear reactance riee. Ncte

drewiug #16, The @ iplt waver about the etroight line reeult. fme

~eummmenene,? Tieticus do beluscing oi the bridge and definitely oot condi-

tion of re+ronency,.

(¢) Thit renge wee ogain ewept more omeiully - operat-

ing tue receiver on brond band width onéd conetratly rid og throug

the frequuncy range (reoeiver trocking generetor)., Snlrnew conds

tion alwnye exie ted on tne bridge witout deviation frum the

mommel rieing renoteance valuc,.

Both primery end secondery inducteancee wvre

meatured end aleo the total i (the two windinge in eerice).

Yrom thie furmuleLy) + Lo + 2 - L

Mevuld be rcedily errived @. tbnc 0. these

waless showed other tiaa the greduel @prib 5 Ay inerearc.

fe) Tie 9164 Bridge wee pot eecurate down to lower

frequently& 80 6 schon wai dv¥ievé wa.reby t.+ reage from 9,6

408, ty 960 Kee, could be very quickly end aecuretely iavectigeted

sep Pemouence,

Seoferriug Wo base eireait ia Dremiag #16;



This wag developed to take account of any

phase deviation between primary ond gecondry windings of the

foroid transformer, IL a 909 phase displacement regulted it would

show the exictance of a standing wave.

This circuit utilizes two 6AK5 amplifiers, Jo

the grid of one is applied the primnry input signal and to th

grid of the other the secondary output, The outpute of each CAKS

is applied via phasing condensers to tre X and Y circuits of a

Cathode Ray tube. A commoning ewitch ig provided to enable appli-

Cation of simultsncous voltages to the two grids as a checkt hat

the networks are balanced, This ig set tu produce a straight

line (as near 45° ae possible). Then on Opening the switch,

the line should not become elliptical or circular unless resonance

conditions are being approached, |

The range of 9,5 Ke. to 950 Kes. was covered compkte-

ly by this method and cnowed constant straight line (0 phase diif-

erence between the two windings).

Furthercoveragewas impossible

C. R. T. Limitations - resulting from tne high irequencies

applied (transit time of electron war shout equal to the period

of tne halt eycle).

(f) It is hoped to close the gap between 950 Kes. and

2 Mes. with a better Oscilloscope.

ce owing to the


