


Electric Transformer
Motor Theory

This whole article is written in assumption that the reader has a college level
degree and several years experience with electronics. This document was written with
the intent to define a simple working model and a proof that the theory works on a level
that would allow a high school student to construct a working version of the motor with
this information.

This is the simplest example of a Electric Transformer Motor that is designed to
produce mechanical energy, utilizing Kick EMF to produce it, and operate as a
transformer to recover lost electrical power. Basically, every generator requires 1
mechanical horsepower for every 740 Watts of energy produced. Likewise, an electric
motor requires 740 Watts for every Horsepower. The reason why, is that a certain
amount of power is required to generate a certain number of magnetic lines. Mechanical
as for power generation the magnetic lines are in the form of Kick EMF, whereas with an
electric motor those magnetic lines are keeping the rotor in motion. The more power you
draw, the more magnetic lines create, be that in watts or horses.

If you have walked past a power substation and heard the sound of the
transformers humming, then you have heard the internal magnetic forces playing upon
the core of the transformers. That effect, Kick EMF takes place inside a transformer,
except it is all bound together in one fairly solid structure. So, you can only hear the hum
of the metal and the same rules are still in effect. But, there is a difference. One
transformer with it’s primary produces magnetic lines in the core, the secondary produces
the internal Kick EMF, and converts the magnetic lines back into a voltage and current.
Second, I can take all of the power that wasn’t lost in core materials and winding
resistances, and pass that power on to another transformer to produce nearly the same
number of magnetic lines. That almost doubles the population of magnetic lines
produced by the same AC Power Supply. At the power substation I would see stepping
up the voltages to place the power on a high tension line, and some distance away another
transformer stepping the voltage down. The efficiency of the transformer is the only real
concern.

In order for this circuit/motor to function both as a motor and a transformer, the
motor is dependant on the secondary of the transformer being shorted to maintain a
maximum output of mechanical energy watt per watt. At a power substation, if the short
circuit is 100 miles, and through several power substations and transformers, all of the
transformers in line with generator draw more current, produce more magnetic lines, and
the power surge is felt at the generator. In order to attain the maximum amount of
mechanical energy, the core must also approach saturation cycle per cycle of AC power
applied and peak with nearly the maximum number of magnetic lines the core material is
capable of retaining. Anything beyond the core material is wasted energy because, the
windings start to act as an air core coil, and the amount of energy literally required to
produce mechanical energy is well outside of the 740 Watts per Horsepower range.



In order for the motor to really operate at it’s maximum mechanical potential, the
secondary must appear shorted to the primary. Electronically, it’s just a rotating
transformer, and the same rules apply to loading frequencies for a transformer. Placing a
resistive load on the secondary will decrease the amount of mechanical energy produced
by the motor, and it should keep spinning under a array of loads. If it takes less than
gram of energy to make it spin, it will spin as long as the magnetic fields can defeat 1
gram of resistance to motion. The diodes can allow you to use a LED to see that there is
power on the secondary, or a small light bulb directly across the secondary/stator coils
without the support circuitry shown in the schematic. If you take the light bulb out of the
circuit the motor will stop when the secondary winding are open, and run when they are
loaded.

Longer rectangular windings will bring up the efficiency of the motor as a
transformer and it’s efficiency will approach 98%. But, this little demo should only
approach 50% efficiency as a transformer, and it’s really just a demo do nothing, that’s
easy to build.
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Looking at the graphic the two blue coils are stationary secondary winding placed
on the stator. The two red coils are each connected to the armature and the axis of
rotation as ground. Drawing coils and making mechanical connections with my 3D is a
bit too tedious. The brushes are set at 65° the armature is set at 0° and the rotor is set at
(-3°). Using an AC source of power, the Kick EMF will not go away and the closer the
secondary/stator is to a short circuit the greater the amount of mechanical force that will
be displaced. This works in concert with core saturation. Metglas saturates around 1.2 to
1.5 Teslas. Other metals don’t even come close, and for the optimum amount of
mechanical energy out, the maximum number of magnetic lines must be present. Just
below saturation the transformer side can perform this task with very little loss. Properly
designing an electric motor, produces differing winding forms of which most are
rectangular. Inductances will vary based upon the geometry of the winding forms used as
the rotor and stator.

This document is theory only intended to define how it works and what is possible
with it. The brush contact is too long to be efficient with this demo design. The rotor is
constructed for the sake of teaching people how it works, not showing them the most
efficiently designed rotor and stator. This document is intended to allow the largest
number of potential readers to understand the operating theory and principles of the
device, and give them enough information to build a working model that may not even be
50% efficient for the sake of visualization. It bares many similarities to a Squirrel Cage
Electric Motor, with the exception that instead of relying on eddy currents in the rotor,
the rotor produces what would have been eddy current in the stator. The Squirrel Cage
Motor can be viewed as a transformer with a shorted secondary. The stator is the primary
transformer core windings, and the secondary is the rotor. In my motor design theory
instead of leaving the eddy currents to exist around the core materials of the rotor, they
are tapped for power by using brushes and windings. A good demo of a squirrel cage
motor that would run does not appear anything like these three rods that could be used to
explain the operating theory behind a Transformer Motor. As a rule, the best teaching
demo, is not always the best motor. It sorted, simple and easy to dissect with the eyes. It
doesn’t rule out 100s of other possible configurations. It gives you one to understand.

There is no extra energy, it’s a rotating transformer. The Patent Office will not
help you if you label it a Perpetual Motion Machine, or attach a generator to it and label it
an Over Unity Device, or a Zero Point Energy Device. But, if you go in there and apply
for a patent for an electric motor, then that’s all they’ll see. They don’t need to know
where the diodes go, or about the other supporting circuitry that should be attached to it
and/or controlling it. For example, if I short out the secondary, I get the most
horsepower, and when I use a Virtual Short, I still have it. But, all of the energy doesn’t
go back to the battery, it gets lost in the core, and I turned that into get up and go via a
Virtual Short/Series Resonant Circuit. Yes, cruising will be very efficient. So, how
driven can effect battery life, most batteries are only good for few years, and for so many
charges. Again, it won’t make through the patent office any other way except, as a
motor. You want to slip it past them as if you are only competing and not innovating.
Then you can program it so that you must plug it in for the shear sake of insuring that no
one steals it and drives from Canada to Mexico or Brazil non-stop. Most people have to



sleep once every 16 hours, so program it for safety’s sake, and plug it in to reset the
timer. The patent is on the design and construction, measurements etc. So, let the motor
be the motor, or a transformer a transformer, unless it spins, even though you know there
doesn’t have to be a difference. In some ways it is better that they don’t know.



The following is an excerpt from an Issue of SafenAmerican distributed
without a copyright in 1887. You can find a comrdawith the copyright information

available concerning the following.
http://www.gutenberg.org/ebooks/11498

SCIENTIFICAI\/I ERICAN
SUPPLEMENT NO. 601

NEW YORK, JULY 9, 1887

Scientific American Supplement. Vol. XX1V, No. 601.

Scientific American established 1845

PHENOMENA OF ALTERNATING CURRENTS.

[Footnote: From a paper read before the recentinggef the American Institute of Electrical Enginge
New York, and reported in tHelectrical World.]

By Prof. ELIHU THOM SON.

The actions produced and producible by the agehalternating currents of considerable energy are
assuming greater importance in the electric amgeadn, of course, by the term alternating currentsents
of electricity reversed at frequent intervals, Isatta positive flow is succeeded by a negative flawd that
again by a positive flow, such reversals occurrirany times in a second, so that the curve of cuoen
electromotive force will, if plotted, be a wavedirthe amplitude of which is the arithmetical sunthe
positive and negative maxima of current or electtive force, as the case may be, while a horizontal
middle line joins the zero points of current orotlemotive force.



FIG. 1

It is well known that such a current passing iroé ar conductor laid parallel with or in inductivelation
to a second coil or conductor, will induce in tiee@nd conductor, if on open circuit, alternating
electromotive forces, and that if its terminalschesed or joined, alternating currents of the samy¢hm,
period, or pitch, will circulate in the second cantbr. This is the action occurring in any induntoil
whose primary wire is traversed by alternating ents, and whose secondary wire is closed eithan upo
itself directly or through a resistance. What liceeto draw attention to in the present paper lage t
mechanical actions of attraction and repulsion Whidll be exhibited between the two conductors, tred
novel results which may be obtained by modificadionthe relative dispositions of the two condustor
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FIG. 2.

In 1884, while preparing for the International Etesal Exhibition at Philadelphia, we had occasion
construct a large electro-magnet, the cores of lwtvere about six inches in diameter and about tyvent
inches long. They were made of bundles of ironababout 5/16 inch diameter. When complete, the
magnet was energized by the current of a dynamagysontinuous currents, and it exhibited the usual
powerful magnetic effects. It was found also thdtsk of sheet copper, of about 1/16 inch thickreess



10 inches in diameter, if dropped flat against & @d the magnet, would settle down softly upoméing
retarded by the development of currents in the digkto its movement in a strong magnetic fieldi an
which currents were of opposite direction to thipsthe coils of the magnet. In fact, it was impb#sito
strike the magnet pole a sharp blow with the déslen when the attempt was made by holding one efdge
the disk in the hand and bringing it down forcibbdyvard the magnet. In attempting to raise the disk
quickly off the pole, a similar but opposite actiofiresistance to movement took place, showing the

development of currents in the same direction ¢sé¢hin the coils of the magnet, and which curreafts,
course, would cause attraction as a result.

Fig. 3

The experiment was, however, varied, as in Fig.hk disk, D, was held over the magnet pole, as show
and the current in the magnet coils cut off by simgnthem. There was felt an attraction of the disk dip
toward the pole. The current was then put on bymgethe shunting switch, and a repulsive actiotifor
of the disk was felt. The actions just describedvalnat would be expected in such a case, for when
attraction took place, currents had been inducehldrdisk, D, in the same direction as those imthgnet

coils beneath it, and when repulsion took placenteaced current in the disk was of opposite charaar
direction to that in the coils.
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Fig. 4
Now let us imagine the current in the magnet doilbe not only cut off, but reversed back and forth




For the reasons just given, we will find that tligkdD, is attracted and repelled alternately; Wangnever
the currents induced in it are of the same directitth those in the inducing or magnet coil, attit will
ensue, and when they are opposite in directiorulsggmn will be produced. Moreover, the repulsioti e
produced when the current in the magnet coil ingiso a maximum in either direction, and attractvaill
be the result when the current of either directiofalling to zero, since in the former case opf@surrents
are induced in the disk, D, in accordance with lathwn laws, and in the latter case currents oftmae
direction will exist in the disk, D, and the maguetl. The disk might, of course, be replaced bing of
copper or other good conductor, or by a closedafdilare or insulated wire, or by a series of diskg)s

or coils superposed, and the results would beaheesThus far, indeed, we have nothing of a pdatityu
novel character, and, doubtless, other experimghi@re made very similar experiments and notedaimi
results to those described.

FIG. 5

The account just given of the effects produceditgrrzating currents, while true, is not the wholgh,
and just here we may supplement it by the follovstajements:

An alternating current circuit or coil repelsand attracts a closed circuit or coil placed in direct or
magnetic inductive relation therewith; but the repulsive effect isin excess of the attractive effect.

When the closed circuit or coil is so placed, and is of such low resistance metal that a comparatively large
current can circulate as an induced current, so as to be subject to a large self-induction, the repulsive far
exceeds the attractive effort.

For want of a better name, | shall call this exafsgpulsive effect the "electro-inductive repatsi of the
coils or circuits.



FIG. 6.

This preponderating repulsive effect may be utilibe may show its presence by producing movement or
pressure in a given direction, by producing angdé&ftection as of a pivoted body, or by producing
continuous rotation with a properly organized dinoe. Some of the simple devices realizing the tant

| will now describe.

FIG. 7.

In Fig. 2, C is a coil traversed by alternatingreuts. B is a copper case or tube surroundingitnbt
exactly over its center. The copper tube, B, idyfanassive and is the seat of heavy induced ctsren
There is a preponderance of repulsive action, tentti force the two conductors apart in an axia.liThe
part, B, may be replaced by concentric tubes sielio the other, or by a pile of flat rings, ordyglosed
coil of coarse or fine wire insulated, or not.Hétcoil, C, or primary cail, is provided with amiir core such
as a bundle of fine iron wires, the effects aratlyencreased in intensity, and the repulsion waitstrong
primary current may become quite vigorous, manynpiswf thrust being producible by apparatus ofequit
moderate size.

The forms and relations of the two parts, C anthBy be greatly modified, with the general resulaof
preponderance of repulsive action when the altaxgaturrents circulate.

Fig. 3 shows the part, B, of an internally tapesedoned form, and C of an externally coned forrmoud
on an iron wire bundle, I. The action in Fig. 2 nimeysaid to be analogous to that of a plain sotendth

its core, except that repulsion, and not attracti@produced, while that of Fig. 3 is more like thction of
tapered or conically wound solenoids and taperscddé course, it is unnecessary that both be tap@itee



effect of such shaping is simply to modify the ramg action and the amount of repulsive effort exgsat
different parts of the range.

——

FIG. 8.

In Fig. 4 the arrangement is modified so that thié €, is outside, and the closed band or cir@®jtinside
and around the core, I. Electro-inductive repulsgoproduced as before.

It will be evident that the repulsive actions witht be mechanically manifested by axial movement or
effort when the electrical middles of the coilscocuits are coincident. In cylindrical coils in weh the
current is uniformly distributed through all therfsaof the conductor section, what | here termeleetrical
middle, or the center of gravity of the ampere sushthe coils, will be the plane at right angledt$ axis
at its middle, that of B and C, in Fig. 4, beindioated by a dotted line. To repeat, then, whercémners
or center planes of the conductors, Fig. 4, comaib indication of electro-inductive repulsiorgisen,
because it is mutually balanced in all directidng; when the coils are displaced, a repulsion isifested,
which reaches a maximum at a position dependindp@mpeculiarities of proportion and distribution of
current at any time in the two circuits or condusto

FIG. 9.



It is not my purpose now to discuss the ways ofgheining the distribution of currents and mechahnica
effects, as that would extend the present papehrbagond its intended limit. The forms and relative
arrangement of the two conductors may be greatigdaln Fig. 5 the parts are of equal diametee, @)
being a closed ring, and the other, C, being anlanwcoil placed parallel thereto; and an iron corevire
bundle placed in the common axis of the two coitséases the repulsive action. B may be simplgla ali
plate of any form, without greatly affecting thetura of the action produced. It may also be compade
pile of copper washers or a coil of wire, as befadicated.

1}

FIG. 10.

An arrangement of parts somewhat analogous tmfteahorseshoe electro magnet and armature is shown
in Fig. 6. The alternating current coils, C C', aw@und upon an iron wire bundle bent into U formgl a
opposite its poles is placed a pair of thick copgisks, B B', which are attracted and repelled vith an
excess of repulsion depending on their form, théds) etc.

FIG. 11.

If the iron core takes the form of that shown ByHRig. 7, such as a cut ring with the coil, C, wdu
thereon, the insertion of a heavy copper platént®,the slot or divided portion of the ring wilelbpposed
by a repulsive effort when alternating currentsspasC. This was the first form of device in which
noticed the phenomenon of repulsive preponderangeéstion. The tendency is to thrust the plateus,
of the slot in the ring excepting only when its t&gris coincident with the magnetic axis joining holes
of the ring between which B is placed.

If the axes of the conductors, Fig. 5, are notadient, but displaced, as in Fig. 8, then, besidsisnple
repulsion apart, there is a lateral componentmdeacy, as indicated by the arrows. Akin to thithes
experiment illustrated in Fig. 9. Here the closedductor, B, is placed with its plane at right @sgio that
of C, wound on a wire bundle. The part, B, tendsiave toward the center of the coil, C, so thahitis
will be in the middle plane of C, transverse to tbee, as indicated by the dotted line. This laslat once
to another class of actions, i.e., deflective antio
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When one of the conductors, as B, Fig. 10, composedisk, or, better, of a pile of thin coppesidi, or
of a closed coil of wire, is mounted on an axistransverse to the axis of coil, C, through whiofi the
alternating current passes, a deflection of B ¢éopibsition indicated by dotted lines will take @aanless
the plane of B is at the start exactly coincideithwhat of C. If slightly inclined at the startefiiection will
be caused as stated. It matters not whether theG;oncloses the part, B, or be inclosed by iitwmbether
the coil, C, be pivoted and B fixed, or both begb@d. In Fig. 11 the coil, C, surrounds an ironewiore,
and B is pivoted above it, as shown. It is defldctes before, to the position indicated in dottedd.
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It is important to remark here that in cases wiikféection is to be obtained, as in Figs. 10 andBlhad
best be made of a pile of thin washers or a clesddf insulated wire instead of a solid ring. $lavoids

the lessening of effect which would come from thetiction of currents in the ring, B, in other difens
than parallel to its circumference.



FIG. 14.

We will now turn our attention to the explanatiditite actions exhibited, and afterward refer tdrthe
possible applications. It may be stated as ceytdink that were the induced currents in the closed
conductor unaffected by any self-induction, theyggtienomena exhibited would be alternate equal
attractions and repulsions, because currents wmaiidduced in opposite directions to that of thenpry
current when the latter current was changing frene 20 maximum positive or negative current, so
producing repulsion; and would be induced in theesdirection when changing from maximum positive
or negative value to zero, so producing attraction.

This condition can be illustrated by a diagram, Bi#. Here the lines of zero current are the haotelo
straight lines. The wavy lines represent the vt of current strength in each conductor, theerurin
one direction being indicated by that portion af turve above the zero line, and in the other taedy
that portion below it. The vertical dotted linemply mark off corresponding portions of phase or
succession of times.

i

FIG. 15

Here it will be seen that in the positive primagyrent descending from m, its maximum, to the Ziew
the secondary current has risen from its zero tatmmaximum. Attraction will therefore ensue, the
currents are in the same direction in the two cotais. When the primary current increases from z@ro
its negative maximum, n, the positive current i@ $econdary closed circuit will be decreasing frolits



positive maximum, to zero; but, as the currentsraapposite directions, repulsion will occur. Taes
actions of attraction and repulsion will be reproei continually, there being a repulsion, then an
attraction, then a repulsion, and again an atoactiuring one complete wave of the primary curréhe
letters, r, a, at the foot of the diagram, Fig. ih8jcate this succession.

In reality, however, the effects of self-inductioncausing a lag, shift, or retardation of phasthan
secondary current will considerably modify the fessiand especially so when the secondary condigtor
constructed so as to give to such self-inductitarge value. In other words, the maxima of the priyror
inducing current will no longer be found coincidevith the zero points of the secondary current® Th
effect will be the same as if the line representirgwave of the secondary current in Fig. 12 heehb
shifted forward to a greater or less extent. Thisdicated in diagram, Fig. 13. It gives doubtless
exaggerated view of the action, though from thea$f of repulsion which | have produced, | shoaldis
is by no means an unrealizable condition.

v

Fig. 16.

It will be noticed that the period during which thgrrents are opposite, and during which repulsim
take place, is lengthened at the expense of thedxduring which the currents are in the same timador
attractive action. These differing periods are radrk a, etc., or the period during whrepulsion exists is
from the zero of the primary or inducing currenttie succeeding zero of the secondary or inducee i
and the period during whidttraction exists is from the zero of the induced currerthizero of inducing
current.

But far more important still in giving prominenaethe repulsive effect than this difference of effifee
period is the fact that during the period of remuioth the inducing and induced currents havi the
greatest values, while during the period of atteacthe currents are of small amounts comparativetys
condition may be otherwise expressed by sayingttieaperiod during which repulsion occurs includis
the maxima of current, while the period of attratincludes no maxima. There is thergpulsion due to
the summative effects of strong opposite currents for alengthened period, against amttraction due to the
summative effects ofieak currents of thesame direction during ashortened period, the resultant effect
being a greatlyreponderating repulsion.

It is now not difficult to understand all the act®before described as obtained with the variediogls of
coils, magnetic fields, and closed circuits. Ithwi easily understood, also, that an alternatingmetic
field is in all respects the same as an alternatimgent coil in producing repulsion on the closed
conductor, because the repulsions between the dnductors are the result of magnetic repulsiorsrayi
from opposing fields produced by the coils whendheents are of opposite directions in them.

Thus far | have applied the repulsive action désctiin the construction of alternating current dadiors,
alternating current arc lamps, regulating devicesafternating currents, and to rotary motors farts
currents. For current indicators, a pivoted or susled copper band or ring composed of thin wagfikd
together and insulated from one another, and n@adarty a pointer or index has been placed in xieat
a coil conveying alternating currents whose amaumtotential is to be indicated. Gravity or a sprig



used to bring the index to the zero of a dividealescat which time the plane of the copper ringpamnd
makes an angle of, say, 15 degrees to 20 degréesheiplane of the coil. This angle is increasgd b
deflection more or less great, according to theesurtraversing the coil. The instrument can bécated
for set conditions of use. Time would not permitdill description of these arrangements as made u
the present.

In arc lamps the magnet for forming the arc candraposed of a closed conductor, a coil for the gugess
of current, and an iron wire core. The repulsiviéoacupon the closed conductor lifts and regul#tes
carbons in much the same manner that electro magoethen continuous currents are used. The electro
inductive repulsive action has also been applie@gulating devices for alternating currents, wité
details of which | cannot now deal.

For the construction of an alternating current metbich can be started from a state of rest thecpie
has also been applied, and it may here be remahn¢a number of designs of such motors is prautca
One of the simplest is as follows: The coils, @.Hi4, are traversed by an alternating currentaaad
placed over a coil, B, mounted upon a horizontéd,aransverse to the axis of the colil, C. The teais of
the coll, B, which is wound with insulated wireeararried to a commutator, the brushes being cdadec
by a wire, as indicated. The commutator is so canstd as to keep the coil, B, on short circuihirthe
position of coincidence with the plane of C to ffusition where the plane of B is at right anglethet of
C; and to keep the coil, B, open-circuited from tigdt-angled position, or thereabouts, to the tiasiof
parallel or coincident planes. The deflective refmn exhibited by B will, when its circuit is conapéd by
the commutator and brushes, as described, acate gk plane at right angles to that of C; buhféhen
open-circuited, its momentum carries it to the fosijust past parallelism, at which moment it §min
short-circuited, and so on. It is capable of vexyid rotation, but its energy is small. | have, boer,
extended the principle to the construction of nmomplete apparatus. One form has its revolvingigort
or armature composed of a number of sheet irorsdislund as usual with three coils crossing near the
shaft. The commutator is arranged to short-cireaith of these coils in succession, and twice in a
revolution, and for a period of 90-degrees of iotaeach. The field coils surround the armature, there
is a laminated iron field structure completing thagnetic circuit. | may say here that surroundhre t
armature of a dynamo by the field coils, thoughyvecently put forth as a new departure, was desdrin
various Thomson-Houston patents, and to a ceridéneall Thomson-Houston machines embody this
feature.

Figs. 15 and 16 will give an idea of the constiuetdf the motor referred to. CC' are the field soit
inducing coils, which alone are put into the alégitmg current circuit. 1l is a mass of laminateahirin the
interior of which the armature revolves, with itsge coils, B, B2, B3, wound on a core of sheet disks.
The commutator short-circuits the armature coilsuocession in the proper positions to utilize the
repulsive effect set up by the currents which adeiced in them by the alternations in the fieldscdihe
motor has no dead point, and will start from aestdtrest and give out considerable power, but witlat
economy is not yet known.

A curious property of the machine is that at aaierspeed, depending on the rapidity of the altewnain
the colil, C, a continuous current passes from amencutator brush to the other, and it will energiectro
magnets and perform other actions of direct custeéfiére we have, then, a means of inducing direct
currents from alternating currents. To controlspeed and keep it at that required for the purpeséhave
only to properly gear the motor to another of thdirary type for alternating currents, namely, an
alternating-current dynamo used as a motor. Thegaigof storage batteries would not be difficulthw
such a machine, even from an alternating-currest though the losses might be considerable.
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