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(54) Title: CIRCULAR TRANSFORMER-GENERATOR

(57) Abstract: The circular transformer-generator is a rotational electrical machine that joins creation of sinusoidal voltage and
current with the transformation phenomenon or mutual inductivity of the individually wound stator coils (1 to 8). The circular
transformer-generator consists of the stator part (10) that has a number of the inner pole extensions (21 to 28), and a number of
the outer pole extensions (31 to 38) with spaces between them for the individual stator windings (1 to 8), and of the double rotor
assembly (40) that contains the inner body (49) and the outer body (50) with the magnetic or electromagnetic poles (41 to 48, and
51 to 58) that during rotor (40) rotation supply induction to the stator assembly (10) or the individual axially wound stator coils (1
to 8). The axially wound coils (1 to 8) of the stator (10) are connected to the circular transformer-generator output, and at the same
time are tied (act upon each other) by their mutual induction, during which time also the transformation coil ratio can be utilized.
Resistance against delivered torque of the circular transformer-generator is much smaller than that of conventional synchronous
rotational electric machines.
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CIRCULAR TRANSFORMER-GENERATOR

X

N

FIELD OF THE INVENTION

The presented invention pertains to a rotational electrical machine — a circular transformer-

generator that is driven by outside mechanical energy, which is transformed to electric power.

BACKGROUD OF THE INVENTION

Overwhelming majority of electrical energy is currently produced on the principle of generation of
" sinusoidal voltage and current, using synchronous electrical machines, like generators or alternators
that are driven by mechanical energy or torque. Common types of these synchronous electrical
machines contain a stator and a rotor The stator contains a number of stator coils, into which
voltage is induced thanks to rotating magnetic poles of the rotor, in dependence on the amount of
rotor excitation, speed of turning, and number of coils in the stator winding, etc. The rotor can also
be made of permanent magnet poles or extensions with field coils. Magnetic forces are thus created
inside the classical electrical generators that by their mutual effects act against the input mechanical
energy torque, and thus cause ineffective transformation of mechanical energy into electrical one.
There are approximately 30-40% losses in existing generators, while the most effective generators
produce under load about 60-70% of electrical energy out of 100% of energy delivered by the torque.

Significant losses are thus generated and a significant amount of primary energy resources is wasted.

This creates a need to produce electrical energy more efficiently and find solutions that minimize
losses during this energy transformatlon Such pOSSIbI|Ity is provided by invention of the circular

transformer-generator presented here
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SUMMARY OF THE INVENTION

The above mentioned disadvantages ‘of the existing design are eliminated, and higher efficiency is

achieved by the construction and wiring according to the invention whose principle lies in the fact

that the circular transformer-generator contains a stator that is provided with a number of inner and

outer pole extensions, and a double rotor that has a number of poles on the inner and outer part of

the rotor, while the stator contains the usually circular stator core, on which there is a number of

individual stator coils wound axially in the spaces between each two inner pole extensions of the

stator, and each two outer pole eg(teng,i:ons of the stator, where minimally two individual stator coils,

designed to neighbor each other; are ;tied by their mutual induction and outputs of the individual

stator coils are interconnected and brddght to the circular transformer-generator output, from which

one-phase alternating current can be drawn. The double rotor contains the same number of

permanent or electric magnet poles located on the inner bod;/’of the double rotor, as the number of

inner stator pole extensions, and the. same number of permanentor electric magnet poles placed on

the inner side of the outer double rotog. body, as is the number of the inner stator pole extensions..
Each north pole placed on the inner.body of the double rotor is situated against each north pole.
placed on the inner side of the outer.body of the double .reto_r, and each south pole placed on the .
inner bodyi of the double rotor is situated against each south pole placed on the inner side of the.
outer body of the double rotor. : i in o

i

It is advantageous if the transformer—generator contains the stator, where the number of pole
extensions is equal to 2Ny+2, where No is a positive mteger as well as when the transformer-
generator double rotor contains 2N0+2 poles made out of permanent or electric magnets, or their
combination. It is also advantageous |f the total number of the stator pole extensions is equal to the

total number of the double rotor pole extensrons

It is further advantageous that the double rotor made out of permanent or electric magnets, or their
combination has a number of alternately placed south and north poles, or that the neighboring poles

have unlike polarities.

It is also possible that at least one pair of individual axially wound coils on the stator core would be
relatively the same, would have the'sanf'e number of loops, and relatively the same inner resistance.
In order to secure needed parameter's'::"éach odd numbered axially wound coil can be parametrically
different from each evenly numbered one Then each odd numbered coil has a different number of

loops and different inner resnstance than each even numbered one and vice versa.
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Another advantage of this desngn is the pOSSIbIIIty to change parameters using serial, parallel, or
combination of individual wmngs of odd or even numbered axnaIIy wound stator coils, or by using
serial, parallel, or combination wirings ( of the odd and even numbered axially wound stator coils with

the same polarity of output sinusoidaliinduced voltage and current.

Disadvantages of the current generator design are ellmlnated and the higher efficiency

transformation of mechanical energy to electrical one is achleved by the design and wiring of the

i vebivs

rotational electrical machine accordmg to the presented mventnon whose principle is in the fact that
this rotational electrical machine uses a new circular-parallel way of induced magnetic current
passage that lowers the total mduced magnetlc field force that acts against rotatlon of the rotor. The
classical generators cannot achleve th|s due to their design. The invention presented here also
presents new possibilities of settlng parameters thanks to its desngn and the way of wiring. The
rotatlonal electrical machme conslst)s o? a:;sitator and a doulgle rotor where the statorcontams the
usually cnrcular stator core, W|th a numberi of individual stator conls wound in spaces between each
two inner stator pole extensrons and‘each two outer stator pole extenSIons and wnth mductnvnty
supphed mlmmally to the two mdlvndual axlaIIy wound stator c01Is as a consequence of magnetic or
electromagnetic induction of double.rotor poles, and at the.same time minimally two individual
stator coils designed to nelghbon each‘i?other affecting each -other by their mutual inductivity: with
transformation phenomenon occurrong_-between them. Outputs .of these individually wound stator
coils are interconnected and taken to,t,he._output of the electrical machine in the way that enables-to
draw one-phase alternating currer,:\,t;a"ndgygltage. : Cif et

There are at least two axial coils wound on the stator core They are tied to each other by mutual

‘ AR 'w !
mductwlty, transformatlon pheno ‘enon |s thus created and “also transformatlon ratro can be
utlllzed o ‘ T

SR Talud

shaft that transfer ,‘i,‘t’,orque to._t,he_circ_ular-,ft_ransﬁoﬂrmér-;

The double rotor is firmly‘attached;

generatorfassembly.

s

The desngn of curcular transformer—g or: 'tor or rotatlonal electncal ‘machine that |s presented here

\r)s, : P e
in the automoblle mdustry and also va us types of electrlcal generators in use today
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DESCRIPTIONS OF THE DRAWING:S.:

[

C L

Fig. 1 — Graph of input energy co}mé’ﬁmpﬁbn of the classica['}:glene'rator and the circular transformer-

generator.

Fig. 2 — The stator assembly containing:a stator core, inner and outer pole extensions, individual

axially wound coils and a stator bas

Fig. 3 — The double rotor assembly ~c{ijﬁnt”aining the outer and inner rotor body with permanent or

electric magnet poles, a rotor base and a rotor shaft.

Fig. 4 — Schematical illustration of d:gbfqp!e rotor poles, stator assembly with inner and outer pole
extensions, and individual axially woqngg"gtat'or coils.
Fig. 5 — Cutout of stator assembly.i .

Fig. 6 — Examples of stator coil wiring.

Fig. 7 — Profile of double rotor and stator-assemblies.

Fig. 8 — Expanded view of a circular transformer-generator. .



WO 2010/066209

DESCRIPTION OF PARTS

1-8 — individual axially wound stat%)r conls

1.1-8.1 — beginnings of individual axiaAII“y—\’N‘ound stator coils
1.2-8.2 — endings of individual axially wggnd stator coils

10 — stator (stator assembly)

20 — stator core (stator coil cores) a2

21-28 —inner stator pole extensions

31-38 — outer stator pole extensions

39 —stator base

40 - double rotor (double rotor aszsen.{.bljil)

49 - rotor inner body

50 — rotor outer body

51-58 — permanent or electrical maghjg;flpoles of the rotor outer body
59 — double rotor base

60 — shaft

Co g
70 — circular transformer-generator body cover

PCT/CZ2009/000145
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EXAMPLES OF INVENTION IMPLEMENTATION

Fig. 1 shows percentual dlfference between consumed mechanical energy of the classic synchronous
generator without load and under Ioad, and the same for the circular transformer-generator. It is
apparent from the graph that the circular transformer-generator under load uses significantly less

input energy supplied by torque than a classncal generator.

Fig. 2 shows the transformer—gene;ratgr;;tator assembly 10 that contains the stator 10 base 39 that is
firmly connected to the stator cote 20 ;vhen folded. The stator core 20 contains a number of inner
pole extensions 21-28 situated towards the middle of stator core 20, and the same number of
opposite outer pole extensions 31- 38 sntuated in the dlrectlon away from the stator core 20, and a
number of individual stator windings 1-8 wound axially onto the stator core 20 in the opposite spaces

between each two inner pole extensions;21-28 and each two outer pole extensions 31-38.

Fig. 3 shows the double rotor assembly:40 that contains inner.poles 41-48 made out of permanent or

electrical magnets placed on the in'netg,t;edy 49 of the doub,le rotor 40 that are located against the
same number of outer poles 51-58 .mazd'e,-out of permanent.or electric magnets placed on the outer
body 50 of the double rotor 40. The i_nnér body 49 of the double rotor 40 and the outer body 50 of
the rotor 40 are made from magnetlcally conductive material, and are firmly connected to the rotor

base 59 that is made from magnetlcally non conductlve materlal

The double rotor assembly 40 is firm_lyjeonnected to the shaft 60, across which mechanical energy

torque is transferred to the circular transformer-generator. ;.

Fig. 4 schematically shows posntlon of the stator assembly 10 10 W|th individually wound coils 1-8 and

positions of the inner poles 41 41-48 an ‘outer poles 51-58 of the double rotor 40. Individually axially

wound stator 10 coils 1-8 show outputs 1.1-8.1 and 1.2-8.2 of the individual coils 1-8. Markings 1.1 to

8.1 show beginnings of individual c0|l§ ;:'g of the stator 10, markings 1.2 to 8.2 show endings of the
individual coils 1-8 of the stator 10. .Raq_jally oriented arrows show direction of magnetic fiux flowing
in the stator 10 within one sinusoiﬁdal;‘h_‘a]\f—wave. The magnetic flux directions correspond to induced
voltage and current of the individually:wound coils 1-8 of the stator 10. Coils 1 and 2 create a pair of
mutually affected coils, as well as futth‘e‘t‘ pairs of neighboring coils 2 and 3, 3 and 4, etc. Pairs of the
coils 1-8 are interconnected to have mduced voltage and current in agreement and added together,

whereas their magnetic flows act agamst each other within one sinusoidal half-wave. When the

double rotor assembly 40 turns in relatlon to the stator assembly 10, and its pole extensions 21 to 28
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and 31 to 38, change of polarity of the'magnetic flow that goes through the stator core 20 (the core

of individually wound coils 1-8 of the 'éftéfbr 10} occurs.

The individual axially wound coils_l'—,8' can have the same number of loops and the same inner
resistance, but at the same time the odd and even numbered coils 1-8 of the stator 10 can have
different number of loops and a dlfferent inner resistance. In both cases the neighboring individually
wound coils 1,2; 2,3; 3,4, etc. create palrs within one sinusoidal half-wave. If the individually wound
coils 1-8 of the stator 10 are the same, thelr absolute identity is nevertheless relative, but they create
the transformation ratio 1:1; in case the coils 1-8 are different, they in pairs create transformation
- ratios like 1:2, etc. When the crrcular transformer generator is working, then the different coils 1-8

generate different values of voltage and current, which, due to mutual connection, have the same

polarity of sinusoidal curve of electncal energy, and in the framework of transformation

phenomenon the parameters of conls 8 can be used for dimensioning of source parameters.

The north poles 42, 44, 46, 48 of permanent or electrical magnets on the inner body 49 of the double
rotor 40 are placed opposite the north poles 52,54, 56, 58 of permanent or electrical magnets on the
outer body 50 of the double rotor 40 and the south poles 41, 43, 45, 47 of permanent or electrical
magnets on the inner body 49 of the double rotor 40 are situated opposite the south poles 51, 53,

55, 57 of permanent or electrical magnets on the outer body 50 of the double rotor 40.

In one sinusoidal half-wave thus occurs. generation of opposite voltage and current polarity in the
individual axially wound neighbor}ng‘c;di.ls Considering possibilities and way of their interconnection
these opposite polarities are in phase at the output. Each individual axially wound coil is, by its
inductivity, tied to each nelghbonng mduwdual axially wound coil. A transformation phenomenon is

seen here.

Fig. 5 shows a cutout of the stator 10.together with individually wound coils 1-8. The axially wound

coils 1-8 are wound on a stator coré”20. The stator core @ contains inner pole extensions 21-28
situated towards the middle of stator 10, and opposite outer pole extensions 31-38 situated at the

outside of the stator 10.

In space between the outer pole extensrons 31-38 and the inner pole extensions 21-28 of the stator

10 are individually wound coils 1 8. The opposrte inner and outer grooves that exist between the

pole extensions 21 and 22, and 31 and 32, of the stator 10 are then coincidental as far as their

volume.
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Fig. 6 shows an example of possnble Wi _.ng of the individual axially wound coils 1-8 of the stator 10.
The wiring 6A shows serial- paraIIeI connectlon of eight coils 1-8, and the wiring 6B is an example of

the serial connection of two coils ;-g.,'

it follows from the following desc{riptitOn that at least two coils 1-8 that mutually affect each other,
and are wound on the same circulat ;tetor core 20, influence each other by mutual inductivity, as
shown by the arrows in the Fig. 6; the.ttensformation phenomenon occurs at the same time. Thanks
to the different ways of connectmg, |t is; possnble to dimension the circular transformer-generator to

requnred parameters.

In the serial-parallel wiring of elght mdnvndual stator coils 1-8, as is shown on the wiring 6A, where we

are considering the eight-pole c1rcular transformer-generator

the end 1.2 of the coil lis connected to the beginning 3.1 1 of the coil 3; the end 3.2 2 of the coil 3 is
connected to the beginning 5.1 1 of the conl 5 the end 5.2 of the coil 5 is connected to the beglnnmg

7.1 1 of the coil 7; 7; the end 7.2 of the conl 7 is connected to the output terminal L;

the end 2.2 of the coil 2 is conne'ct"ed{::to the beginning 4.1 1of the coil 4; the end 4.2 of the coil 4 is

connected to the begmmng 6.1 of the cou:l{6 the end 6.2 2 of the conl 6is connected to the begmnlng

8.1 1 of the coil 8; 8; the end 8.2 of the conl 8 is connected to the output terminal N;

the beginning 2.1 of the coil 2 is c0nnEcted to the end 7.2 of the coi! 7 and brought out to the output

terminal L;

the beginning 1.1 of the coil 1 is connected to the end 8.2 of the coil 8 and brought out to the output

terminal N;

In the serial connection of two mduvndu 11 stator coils 1-2 accordmg to 6B, where we have a two-pole
circular transformer-generator, thge end 1.2 of the coil 1 is connected to the end 2.2 of the coil 2; the
beginning 2.1 of the coil 2 is connected to the phase conductor L and the beginning 1.1 of the coil 1 is

connected to the work conductor| N
I

Any interconnection of the mdnvndual stator coils 1-8 in the amount 2Ng+2, where Ny is a positive
mteger is such that two nelghbormg conls for example 1 and are working in phase and their

voltages add together.

Fig. 7 shows a cross-section of the double rotor 40 and the stator 10 with the individually wound coils

”"431 38. The inner body 49 of the double rotor 40, and the

1-8 and the pole extensions 21- 28 ]
outer body 50 of the double rotor ggare firmly attached to the rotor base 59, and both of them
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contain the poles 41-48, and 51-58 '["d:a‘de out of permanent or electric magnets. The individually

wound axial coils 1-8 of the stator 10 are:wound on the stator core 20.

Fig. 8 shows the expanded view of 'th‘é"’Cii'cuIar transformer-generator with the main parts, like the
double rotor assembly 40 that is flrmly ‘connected to the shaft 60; the stator base 39 that is during
folded condition of circular transformer—generator firmly connected to the stator 10, and the cover

70.

From the above it is apparent that'({he"presented circular transformer-generator invention is not
limited by proportions of the draWn design it is not limited by the presented number of pole
extensions and their shapes, nor |t |s Ilmlted by the preserited number of coils. The presented
invention can be freely modified in the-framework of the attached patent claims, since it represents
construction principles that need tojb ~kepf in order to achieve the highly effective transformation of

mechanical energy to electrical one or:to achieve effective production of electrical energy.. . -
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CLAIMS

1. Thecircular transformer-gen_eratqlf that contains the stator (10) that is provided by a number of
inner and outer pole extensions ?éi?28, 31-38), and the double rotor (40) that is provided by a
number of poles on the inner and outer rotors, that is characterized by the stator (10) that
contains the usually circular fstat'c-ir:'core (20) with a number of axially wound individual stator
coils (1-8) wound on it in the sif)féées between each two inner pole extensions (21-28) of the
stator (10) and each two outef'bSIe extensions (31-38) of the stator (10), where at least two
individual coils (1-8) of the‘;s‘ta‘idr"i(iO) designed to neighbor each other, are tied by mutual
inductivity, and outputs of the individual stator coils (1-8) are interconnected and brought out to
the output of the circular transfé’rher—generator, where one-phase alternating current can be
drawn; and that the double rotor (40) contains the same number of poles (41-48) made out of
permanent or electric magnets tha; are placed on the inner body (49) of the double rotor (40),
as is the number of the inner pole.extensions (21-28) of the stator (10), and the same number of
poles (51-58) made out of petméheht or electric magnets placed on the inner side of outer body
(50) of the double rotor (40), as.is the number of the outer pole extensions (31-38) of the
stator (10), where each north;p_(:);'le' :;Iocated on the inner body (49) of the double rotor (40) is
placed against each north pole -Igcéted on the inner side of outer body (50) of the double rotor
(40), and each south pole place_-t_él_;-gbh the inner body (49) of the double rotor (40) is situated
against each south pole placed ohj{thé inner side of outer body (50) of the double rotor (40).

2. The circular transformer-genera:tdr,_according to claim.1, is characterized by the fact that it
contains the stator (10), where the:number of pole extensions (21-28, 31-38) of the stator (10) is
2Ny+2, where Ny is a positive {intege‘r.«

3. The circular transformer-generggég, according to claims 1 and 2, is characterized by the fact .
that it contains the double Vrpt,_gf,-_‘;({}‘()), where the number of poles (41-48, 51-58) made out of
permanent or electric magnefs or.their combination, is 2N,+2, where Ny is a positive integer.r’

4. The circular transformer-generator,.according to claims 1 to 3, is characterized by the fact that

it contains the stator (10), where A‘ghe total number of pole extensions (21-28, 31-38) of the

stator (10) is coincidental with;th;;‘ftotal number of poles (41-48, 51-58) of the double rotor (40).

5. The circular transformer-generator, according to at least one of previous claims,
is characterized by the fact that it.contains the double rotor (40) with a number of alternately
placed south and north poles (41-48, 51-58) made out. of permanent or electrical magnets or
their combination. - 7;;;.;:\1

6. The circular transformer-generator, according to at least one of previous claims,
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10.

11.

12,

a magnetically non-conductive material and is firmly attached to the inner body (49) of the
double rotor {40) and the outer:body (50) of the doublé rotor (40) that are made of a
magnetically conductive materia»l.;-‘_,

The circular transformer-generator, according to at least one of previous claims,
is characterized by the fact thaj;,_,i{'g contains at least one pair of individual axially wound coils
(1,2) on the stator core (20),; which are relatively coincidental, have the same number of coils,
and relatively coincidental inhe_ri-_gggj:s_tance.

The circular transformer-geqeraﬁg_n;—,, according to at least one of claims 1 to 6, is characterized
by the fact that it contains at least:one pair of individual axially wound coils (1,2) on the stator
core (20), where each odd ngmbgtgd coil is parametrically different from each even numbered
coil, so each odd numbered coil-has a different number of coils, and a different inner resistance
than each even numbered cojl. -1 -

The circular transformer-genggator, according to.-at least one of previous claims,
is characterized by the fact t‘hat‘fi;tj_c_;ontains a serial connection of the axially wound coils (1-8) of
the stator (10) connected in ;hgf;;sa,rp_e polarity of sinusoidal curve of the output induced volitage
and current. N

The circular transformer—_gen_gt_rgg:tqr, according to. at least one of previous claims,

is characterized by the fact téhat ontains a parallel connection of the axially wound coils (1-8)

of the stator (10) connected mthe same polarity of sinusoidal curve of the output induced

voltage and current.

The circular transformer-geng[a_tor, according to: at .least one of previous claims,
is characterized by the fact ,that;ig;.;c,ontains a combination of serial and parallel connections of
the axially wound coils (1-8) of .the stator (10) connected in the same polarity of alternating
curve of the output induced yol'ﬁtg}g_gsand current.

The rotational electrical maqﬁine_ that consists of a stator and a double rotor is characterized by
the fact that the stator (10:) jggﬁf;?jps the usually circular stator core (20), on which there is
axially wound a number of ind‘i);/idual stator coils (1-8) in the spaces between each two inner
pole extensions (21-28) of tbe ;§fétpr (10), and each two outer pole extensions (31-38) of the
stator (10), where there is indu:c:{g:;gn,'y,supplied due to magnetic or electromagnetic inductivity of
poles (41-48, 51-58) of the d?ubll;é;;(}gtor (40) minimally to two individual axially wound coils (1-8)
of the stator (10}, and at thg sé@g‘time minimally two individual coils (1-8) of the stator (10)

designed to neighbor each other:are tied by mutual induction or there is the transformation

em, and outputs of the individual axially wound stator coils

phenomenon occurring bet\qi‘een;_;,
(1-8) are interconnected and brought out to the output of the rotational electrical machine, so

there can be one-phase altelgnagigg;current and voltage drawn from the output.
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FIG. 4
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FIG. 5
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FIG. 8
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