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In 1946, a basic disecovery of a wagnebic naturs, wes mede by
Joka R.R. Scarl of Lortizmur, Borkshirs. ile Tound, that if o small
ac-component (A10° a1) of radid fraquency (M07 12) is suparicpzsed
on the mugnetization dirset cwrrent (fig, 1) during ths merufacturing

process of permauiand ferrita marnats, they acguire now and unsmspieiad
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Fig. 1
’hc first sot of porncnent maghets moda. according to £hs sroczdurs
doseribed, conzioted of two bars - coch about 100 % 10 x 10 tun = ond L

0 - -, a - . - AY
rollurs. Cace rollor was medz in fhe shaps of a eylinder (210 mmiionotor)

end Uiz other coasisted of e number (A~ %) ef ruvlar sings {900 e ext.
disgoter) ( fig. 2 ). A1l (haeso mzgnets in tha set hok besn sitmaliencousniy

aapetized din the deseribved maner.
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to w2 by Jzord en Ausust 15, 1902, IP the nanisls srs put Teroshar aecsi-
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ding to the eenfisuretion <a iz, 5 ey will intercetwith saeh olbhor in o
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the folileving wener (£is. &) IF mosmaet A i3 slowly moved by & criernzi
W £ [

fores,tovcrds corner 1 of magnet € (fige &4.1) and cirefully pusiica ol

tho same cornor (g 4.2), mapnot 4 will nocilorsia to o conadid xrnlls

speed, roll arouad corncr 2 and ccotiiazs iSe noiion along the 1u00 Leud
id : e ey §ures C R Y

£ids of magres ¢ (Tig.h. waing pednt {Zige dalge

Lt the zzmez Sims as o1 1, miSuue £ostorun

e e L T o] D kY
reving spoatanseusly

coll aroved gornitrs
S end 4 @ condiiue itz wmobion elong il »iiiteland side of uognet €
(fig.l %), until 5% woacics a turing podnd (0o beh)e aTtor Woets o
rnd B have rersiad Sheodir rignaciive twm noroints, they 211 soedlizis
vmehrerouzl, (A ME), il thor ecni: S0 1out 4 Lho now nosholon

(£ig0 L.3) { %iae coaIhTiimeszeanas ).
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Tili SEARL EFF:CT GIERATCA.

Tho naxt logical step tolien by Scerl, wes to roplace the bar magnots

by ennular rings, placing the rollers erownd tho outsids (fiz. 5). According
to the information givon to me by Scarl, tho same oflect is produced in this
configuration as with the streight bars, ie., if one of tho follers is sot

in motion by en external f‘orcc;, the other roller starts moving spontancously

in the sams direcction (fig. 5).

Fiso 5

Seerl found that if the number of rollzrs ~ plz ::d eround tha outside
of ths ring - rosciss 2 cortain minirum number (fig. 6), the rolises ars
sof in motion spontaicously, incrzecing in speod, until a stetiouzry dmanic
statz is roachod.

Ho also fow.d that thz devics, vhen runaing, produécd an eluctrozictiic
potontial differcence in the radiel dircction, betwesmn ring and rollors. The
ctationary ring boing positivelys charged end the rollers nsgativoly shiergued
(i3, G). Gaps, croatsd by magnetic intsraction and ecentrifugal fores,
proeveatad mechanical and galvanic contaet botwosn ring end rollers (£iz. 6).

By adding staticuziy € - shaped slocliromaegsets to the stabionary ring
and the moving rollers (fig. 7), tho dovice producsd eloctric power of its
oW (’V102 watts). Sevoral smzll gensrators ol this type wers menufuctured

tnd by 1952 Scorl had built the first multi-ring gonerctor,

* Podis mindnua susbor devsnds on goonetry  and material paramaters, and is
not Jnown to me at ths tinme of waiting this reopert. o
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This dsvico was cbout throe foot in dicnstor end consistoed of thrggxa?
seiaonted rings  in tho semo plene, with e numbor of'olcctromagncts 5% e S
ita periphery. (fig 8). Each ring consistod of a pumber of magnotic segmants
with ingulating spacers botwsen each such magnet (fig. 9). Due to high cost,

this
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Tho genorator wus tesied in the open and ths armaturo was set in

-

motion by a small engine. The device produced an unex pectedly high electiro-
strtic potential in the redial directicn. A% relatively low crmature spoods,
e poizntial of the order of 1 600,000 volts was produced, as indicsied by
static effcets on ncar objocts. Choracteristic erackling 2ad the smsll of
ozene supportad the conclusion.

Tha wnex: pocted then occursd, Ths senernfer lifted while still
specding up, brols the union badween itscll and tha angine, wid roso to o
altitude of zbout 50 Icot. licre it sbcyod fer ewihile, still speoding ug,
ond swrroundsd itself in a pink hale. This indicated iordzation of the epir
ot a much reduced prossuwrs, Another irderestiag side cifoet saused leoal
redio receivars fo ro on of their onn aceord. Miis coull have bomn duz to
-ionizin; dizcharguor sleoctronagiotic induction. Finally, the whole genoreter
accolercted 2t a fontnstic rote end is bolizved to hove goneg off" in to
space.

Sinoe 1352, Searl wnd his co~workers have manulaciurcd and tested
more than ten generators, the lergest baing a 1o metre disc-sheped cend't,

Searl's worl has acver been publishad in %he ssicntifiic or the

o,

istitutionz know of his

b

technical It eratury, but mony Lndividusls omd

Uindings.
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However, & theory has bean put forvard by Professor 3. Sciks,

in
an attempt to explain thye interaciions tuking ploce in and around tho
generabor, A poteat was epplicd for by Scarl, bus l-ter witldraim.

Lr, Sczrl would 1likes co-oporation ond has given we sons ioportont
information concerning th= zrineiples of ths menufeciuring process, this
is dotailsd bzlow. '

2

1. During magnetization & small ec-component {~10° mA) of radio-

frequancy (N107 Hz) is superinposed on the magnotizetion dircet

currznt.
2, A% lecast 180 anperatwrms are necded for magastizetion.
3. For norm:l runrning, 211 mcgaets in the same geacrator must be

simultoneously nagnetized,

4. The specially meds megucts have a tondency of tempororely choanging
thelir characteristic proporties when in contact with other pormancit
magaets, or megnets megmetized with sne-cowmponents of diflerant
frequencies, Bowever, efier being romoved froz citerual disturbisg
fislds, thre specizl waprets will, efter a o minutes, rogain thoir

orizinal propertigs. This phenomenon could be used 28 a control

mzchanisn,
5. Szarl has pointed sut that it 1s roszible Lo progranm the behaviour
of the genarcior by magnetizing just ong of the omell mcwlisr rings

, Tor inztraez, beca zble to mriie

the gomerstor tenpsraturs dapondent in sueh a way thaot it will stor
. . cn O

raning i the tomperciues cucecsds & cartom lovel {rssn S0

valuo Ior brlovw tho Qurde Ds:mporatuic,

6. Bazically, thz internal mogneotic £i2ld dis eleng the owis of the

rollcrs and darglelus (z‘ig. i0).
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3. UVansurooonts mads by Soorl show $hal the power to maso ravie iros

4y Foraerminge® genaraior iz 180 Kifton nhen dnt-aractiag with the
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Searl has proposed construction of an one=1ring" pensrator with

tho fellewing dinmensions:

N M

— 250
300 o
e Am:ulalr r:Lr._,.
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Cut |4A

Statlionary annular ring,

Haterial: lagnetic ceratmics

Uzgnetizatien current: ac-componcnt
&0 Tz or 60 lLIiz.
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Steeliod amnulor rirgs.
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The concepts °"THS SZ/ARL ZFFZCIY and “E SEARL EFFECY GEIERAZOR"

have boon zuggested by Poter Barrst, B, Sc., an assistont to Jolm R.R,

University of Sussex
Octobar 11, 1982
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Report No. SEG-002

THE SEARL-EFFECT GENERATOR

Design and Manufacturing

Procedure

The contents of this document are confidential
and must not be disclosed to third parties.

S. Gunnar Sandberg

School of Engineering &
Applied Sciences,

University of Sussex.



The Searl-Effect Generator

Design and Manufacturing Procedure

The objective of this report is to reconstruct the
experimental work carried out between 1946 and 1956 by John
R. R. Searl that concerns the geometry, materials used, and
the manufacturing process of the Searl-Effect Generator (SEG).

The information given here is based on personal communi-
cation between the author and Searl and should be considered
preliminary as further research and development may give reason
to alter and/or update the content.

The Gyro-Cell

The SEG consists of a basic drive unit called the Gyro-
Ccell (GC) and,depending on the application, is either fitted
with coils for generation of electricity or with a shaft for
transfer of mechanical power. The GC can also be used as a
high voltage source. Another and important gquality of the GC
is its ability to levitate.

The GC can be considered as an electric motor entirely
consisting of permanent magnets in the shape of cylindrical bars
and annular rings.

Fig. 1 shows the basic GC in its simplest form, consisting
of one stationary annular ring-shaped magnet, called the plate,
and a number of moving cylinder-shaped rods called runners.

1l
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Runner h
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Figure One
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on each runner is spinning about its axis

and is simultaneously orbiting the plate in such a manner that
a fixed point p on the curved runner surface traces out a whole
nurber of cycloids during one revolution round the plate, as

shown by the dotted lines in fig. 2.

During operati

Figqure two

ts have revealed that an electric potential
difference is produced in the radial direction between plate
and runners; the plate being positively charged and the
runners negatively charged, as shown in fig. 1.

Measuremen

ical constraints are needed to
he runners are electromagnetically
used as a torque producing

In principle, no mechan
keep the GC together since t

coupled to the plate. However,
device, shaft and casing must be fitted to transfer the power

produced. Furthermore, in applications where the generator is
mounted inside a framework, the runners should be made shorter
than the height of the plate to prevent the runners from :
catching the frame or other pasts. -

wWhen in operation, gaps are created by electromagnetic
jnteraction and centrifugal forces preventing mechanical and
galvanic contact between plate and runners and thereby reducing

the friction to negligible values.

howed that the power output increases as
increase and to achieve smooth and even
ternal plate diameter D and
positive integer greater than

The experiments s
the number of runners
operation the ratio between ex
runner diameter D, should be a
or equal to 12. Thus

D
‘ﬁE= N o3 12 (N = 12, 13, 14, «evee) (1)
r -

ts also.indicated that the gaps § _ between adjacent

The experimen
d be one runner diameter D_ as shown in fig. 1.

runners shoul
ermm1aw ruva-ralls can be formed by adding further
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plate GC consisting of three sections, A, B and C. Each
section consists of one plate with corresponding runners.

AW \—} ¢

A _]I B

TR } A

ANANNNANNNRRY

A
AANNNNNSN

|-7\‘Al
~ Fiqure three

The experiments showed that for stable and smooth operation
all sections should be of equal weight. Thus

Wy = Wy = W (2}
where
W, = weight of section A,
L]
WB = weight of section B,
and WC = weight of section C.

The Magnetic Field Configuration

Due to a combined DC and AC magnetising process, each
magnet acquires a specific magnetic pole pattern recorded on
two tracks consisting of a number of individual north-poles
and south-poles, as illustrated in fig. 4.

Magnetic measurements have revealed that the poles are
approximately one millimetre across and evenly spaced. It
was also found that the pole density & - defined as the total
number of poles N per track divided by the circumference, wD -
must be a constant factor specific for a particular generator.
Thus

N
§ = ;% = ?% = constant (3)



.

where Np is the total number of poles per track on plate
and N_ is the total number of poles per track on runner.

Runner

/— Plate

Cacm - B
T
| A
. l
| ——
X Y s JLx ]
IndividA Pole tracks
peles
Figqure four
Furthermore, the distance between the two pole tracks must

be the same for all runners and plates which are parts of the
same GC.

The pole tracks allow automatic commutation to take place
and create a turning moment. Exactly how this is achieved is
not understood and will require further research efforts.
Likewise, the source of energy is at present unknown. Further
research is also needed to establish the exact mathematical
relationship between output power, speed; geometry and material
properties, such as mass density and electromagnetic properties
of the materials used.

Magnetic Materials

The magnets used in the original experiments were made of
a mixture of two types of ferromagnetic powders imported from
the USA. One of these magnets, still in existence, has been
qualitatively analysed and was found to contain the following
elements:

1. Aluminium {Al)
2. Silicon (8i)
3. Sulphur (s}
4. Titanium {Ti)
5. Neodymium (NG)
6. Iron (Fe).

The spectrogram is illustrated in fig. 5.



Figure five

The Induction Coils

If the SEG is used as an electric power plant a number
of induction coils must be fitted to the GC. The coils
consist of C-shaped cores made of soft steel {Swedish steel)
or high p-material (my-metal). The number of turns and wire
gauge used depends on the application, Fig. 6 shows the

basic design.

Coil -
C-core
° - .
< 'r ,
EMF
. l
| t
o0 | I

\\\:::: Plate
Runner

Manufacturing Procedure

Fiqure six

The block diagram in fig. 7 illustrates the main stages
in the manufacturing process.

Stage 1 Magnetic materials and bonding agents




Stage 2

Stage 3

Stage 4

--

magnetic raw materials to be cheaper and/or more
efficient than the ones used in the original
experiments. It is also possible that other types
of binder may improve the performance.

Weighing

In general, to produce efficient magnets the right
amount of each element contained in the ferromagnetic
powder is crucial. It is therefore reasonable to
suggest that when mixing different tyves of powders
an optimal weight ratio does exist that will produce
a 'best' magnet,

At present, however, this weight ratio is not known
for the powders used by Searl in his past experiments.
Together with new magnetic materials and optimisation
of generator geometry, this is an area in which
research efforts could be profitable.

In general, the amount of binder used should be as
small as possible to achieve maximum mass density

of bonded magnets. However, the possibility that
the binder is taking an active part in the generation
of the Searl-Effect must not be excluded. For
instance, the dielectric properties of the binder may
play an active role in the electromagnetic inter-
actions taking place in the SEG. If that is the
case, then a further amount of bonding material may
be beneficial.

Mixing
The mixing is an important process which will decide
the homogenity and reliability of the finished

product. A homogeneous mixtuye can be achieved by
using turbulent air flow inside the mixing container.

The experiments did show that an improved performance
was achieved if all magnets for the same generator were
made from the same batch.

Moulding

During the moulding process the compound - consisting
of ferromagnetic powders and thermoplastic binder -
is compressed and simultaneously cured by heating.
Fig. 8 illustrates the tool used for making 'blinds’.
A 'blind' is an unmagnetized runner or plate/part of
plate. When manufacturing large plates (Dy > 30 cm)
it may be necessary to make them in segmentS rather
than in one piece.



Manufacturing Process

Selection

of magnetic Weighin Mixin * Mouldi

materials * ghind +xing cutding

Stage 1 Stage 2 Stage 3 Stage 4
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Inspection Magnet- Inspection Machining
ization

Stage 8 Stage 7 Stage 6 Stage 5

Assembling ngziél

Stage 9 Stage 10

Figure seven




Stage 5

Stage 6

Stage 7

N

Steel plunger
Steel cylinder
Ceramic insulation

| — Steel body
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— Water cooling
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Figure eight

The figures given below should be considered as guide
lines only, since correct data are not available
regarding the influence of the moulding process on
the Searl-Effect.

1. Pressure: 200-400 bars
2. Temperature: 150°9C-200°C
3, Compression time: 3 20 minutes.

Before releasing the pressure the mould must be
allowed to cool.

Machining

This process can be bypassed if the weighing and
moulding procedures are carried out correctly.
However, it may be necessary to polish the cylindrical
surface of runners and plates.

Inspection

Control of dimensions and surface finish.

Magnetization

Runners and plates are individually magnetized in a
combined dc-field and ac-field during one on-off duty
cycle. Fig. 9 illustrates the magnetizing circuit.



'plind’

pC-winding
AC-winding,

pC AC

Figure nine

control switch (ACS)
tch on the dc-current,
+ such a time, t = %ton:

of the total magneto-
Thus

The function of th
is to simultaneously swi
ige and the ac-current, 1lac @

that the instantaneous value
motive force (MMF) is always positive.

MME = ichl + iacNZ 3 0
rns in the dc-winding

is the number of tu
he ac-winding.

where Nl
umber of turns in t

and N2 is the n

1 MMF as a function of time.

Fig. 10 shows the tota

MMF

=

—{ time

ton
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Stage 9
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The magnetization coil consists of a dc-winding
containing approximately 200 turns of heavy coOpper
wire and an ac-winding containing approximately

10 turns of copper strip wound on top of the dc~
winding. Fig. 11 shows a cross section of the coil

and its dimensions.

¢$150mm

L DC-winding
e ——1-1
' AC-winding

-

o b

150mm
e oo g [

g

— ey —

Figure eleven

Recommended parameter values:

150A to 180a
unknown -

dc=-current, idc
ac-current, iac
frequency, £ = 1 - 3 MHz.

n -

Inspection

The purpose of this control is to test for the
existence of and the correct spacing of the two pole
tracks. The measurements can be made with a magnetic

flux density meter in combination with a set of
control magnets. :

Assembling

The assembling procedure depends on the application.
Used as a mechanical drive unit the magnets must be
mounted inside a framework and fitted to a drive

shaft. Used as an electric power plant, induction

coils must be fitted to the framework.
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Equipment used by Searl

Hand-press

No data available. Used for making plastic

bonded blinds.

Magnetising equipment

DC-coil

AC-coil

pC-switch

AC-switch

DC-source

AC=-source

Consisted of approximately 200 turns of
insulated heavy cooker wire. The coil
had been used for degaussing turbine and

generator shafts.

Consisted of 5 to 10 turns of copper wire
wound on top of DC-coil.

Hand operated.

Hand operated.

The two switches were connected together
mechanically and operated simultaneously.

Westinghouse 415V, 3-phase 50Hz mercury
rectifier, o/p 180A, voltage unknown.

Marconi Signal Generator type TFB67, o/p
O.4uv-4v,2 = 754, o/p from 2-4V.



Report No. SEG-003
‘March 1986

THE SEARL-EFFECT GENERATOR

Research Programme

The following research proposals should be considered

preliminary and may be subject to alterations.

The objectives of long-term research efforts should be

threefold:

A.

To experimentally confirm the existence of the claimed
effects and interactions of the Searl-Effect Generator
(SEG), as stated by J. R. R. Searl. This work should
be based on the knowledge gained from the experimental
work carried out by Searl during the period from 1946

to 1956!, and should proceed according to the following

plan:-

(1) To undertake design and construction of tools and
equipment necessary to manufacture the SEG. This

will include making:-

(a) moulding eguipment for produﬁtion of plastic
bonded magnets; '

{b) magnetiser, consisting of DC- and AC—coils,
control switches and power supplies.

(c) measuring equipment and instruments for test
and control (Hall-effect probes, magneto meters,

ammeters etc.).

(2) To undertake manufacture of" runners and plates.
(The definitions of these concepts are given in
the report SEG-002, June 1985).

(3) To undertake a detailed study of the magnetisation
process used in the manufacturing procedure of the
GC in order to confirm the existence of and
establish the nature of the magnetic pole pattern
‘recorded' onto runners and plates.

(4) To undertake the manufacture of the Gyro-Cell (GC).

(5) To undertake a detailed study of the GC in order
to confirm the existence of and nature of inter-
acting forces and fields between runners and plates.

(6) To undertake a detailed study of the GC in order
to confirm the existence of and establish the nature
of interacting forces and fields between the GC and



.
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the environment, such as the planetary gravity
field, the earth's electromagnetic fields, the
atmosphere and other material bodies, etc.

(7) To undertake a detailed study of the SEG in order
to establish the nature of the energy source(s).

To undertake a quantitative and gualitative study of

the SEG in order to establish mathematical relationships
(Field equations, equations of motion and constitutive
equations) between generated fields and interactions on
one hand and geometry, material properties and energy
source(s) on the other hand, i.e.

Generator of
Generated Fields = Coupling Fields and

and Interactions Coefficients X Interactions:
Energy Source(s)

Short-term research efforts should concentrate on
finding empirical relationships based on measurements
and observations in order to derive constitutive equa-
tions and to gain a deeper understanding of the
physical principles involved. Only then will it be
possible to derive correct field equations describing
the physical interactions within and around the SEG as
described under point A, This work will serve as a
basis for optimisation procedures.

To undertake a detailed study of experimental results

and mathematical relations in order to optimise design
solutions with respect to maximum efficiency and

economy and/or specific properties depending on application.
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