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INTRODUCTION

High energy costs kill economies, and are like a tax on the populations as those increased costs
are embedded in every product, service or human endeavor." Given the current free energy
culture’s climate of competition and old paradigm struggle for money, power and control, we

need to forgo the "religion of alternative energy" and look to physics and science for truth.?

The QEG (Quantum Energy Generator) is a type of ‘green’ energy technology that is being co-
developed with engineers and builders all over the world. Due to its unique and little known
property of using radiant, or quantum energy to electrify a steel core and produce power, the
QEG has the potential to run an average sized home. Many individuals and groups are already
building, and are in the perfect position for the final phase of co-development: self-running.
Therefore, the time to start building is NOW!

Your generator at resonance has numerous applications that will work for you at an efficiency
that rivals most generators on the market, while waiting for the final piece of self-running

(motor spins rotor, generator powers motor).
FREQUENTLY ASKED QUESTIONS:

What is co-development? According to Adrien Payette and Claude Champagne: “Co-
development is a development method for those who believe that learning from one another can
help them to improve the way they do things. Individual and collective thought and reflection are
reinforced and topics which the participants are currently finding problematic are shared and
solutions reached. The benefits of co-development include:

*Learning through sharing experiences with others

*Develop active listening and feedback techniques and use of a ‘manager-coach’ posture
*Appreciate differences in style in a positive, supportive setting

Put suggestions into practice immediately after each session, report back to the group

*Improve self-confidence

*Develop a network of cross-functional contacts
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Why isn’t this technology in mainstream? Is it a scam? The designers of these types of
devices have more often than not been the recipients of discrediting tactics executed by big
energy interests -- for over 130 years! Today on the internet one can find countless articles
criticizing the technology, the designs and the designers from every imaginable angle. The
disparaging and debunking comments are relentless, as has happened throughout the history of
science any time there is something very threatening to the established ideas. We call these

commenters ‘trolls’ and have no choice but to ignore them and continue on with the work.

It is unfortunate and painful to be living in a society that is so profoundly ensconced in one type
of energy, conventional electricity, and that ‘the powers-that-be’ have ensured the ridiculous

difficulties those who are trying to change the current energy paradigm have come up against.

What is radiant energy? Radiant energy is simply the forms of electromagnetic waves that
collide in our electrosphere [ionosphere], waves of energy and radiation that we cannot see with
our eyes that bounce off our atmosphere and linger near us, reaching as low as the lithosphere.
Some waves are even absorbed into the rocks on the ground then released over time. This energy

source is quite abundant because the sun keeps the ionosphere charged.

What’s the benefit of using radiant energy over solar panels or wind turbines? Radiant
energy harvests power from electromagnetic waves which are in abundance in the atmosphere at

all times, day and night, and in all types of weather.

On the other hand, natural power sources such as those from the sun (solar power) or from the
wind (wind energy) are dependent on sunshine and wind respectively, and can prove costly to
maintain. These forms of energy are already being exploited by the big electric companies with
intents of big profit and little to no thought of the best benefit to the consumer. One may argue
that these forms of alternative energy sources are good for the environment but the higher truth is
the energy companies want as much money as they can get from you. The ‘best for the

environment’ argument is a smokescreen for greed, domination and control.

If radiant energy is common, why don't we use it? We use it indeed! Radiant energy is a
wonderful source of power and we use it in our daily lives from listening to the radio to talking

on our cellphones, and much more. It envelops the atmosphere from day to day, year to year,
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24/7. So we do use it but here we are not talking about using it to directly power certain

appliances, we intend to use this energy source to generate power to run our homes.

How can we use radiant energy to power our homes? In order to convert the energy into a
usable form of electricity we will need a specific generator than can use this power. These are
called radiant energy generators. These generators use three types of energy including radiant
energy, and sort through the different waves of energy in the air, or more precisely the
atmosphere, and convert that energy into electricity. Some waves of energy cannot be converted
and this is why the generator sorts through the different frequencies that are compatible.

OPENSOURCING THE QEG PROJECT

The Quantum Energy Generator (QEG) is a potentially fuel-less generator prototype based on a
public domain patented invention of Nikola Tesla. The additional type of energy that will be
utilized by this generator in the near future is different than what a conventional generator uses.
Once global co-development is complete and self-running achieved, the generator is designed to

be highly efficient and power your home.

The plans for building a QEG were made available to the public (opensourced) in March of 2014
on the HopeGirl Blog, updated in March of 2015, and the Fix The World/QEG team has been in
co-development with many other teams around the world. (You can find our full course on video

and audio, as well as supporting documents at http://fixtheworldproject.org)

ABOUT PATENTS

The QEG is a modern day artistic improvement on Tesla’s original engineering
artwork, The Dynamo-Electric Machine, registered with the United States Patent Office
#390414, and in the public domain.

The lifespan of design patents extend to 14 years, starting from the date of application
rather than the date of approval. Patents protect the rights of the inventor, but at the
same time the very purpose of issuing patents is to ‘promote science and useful arts’

wherein the inventor agrees to share the knowledge to the world after a period of
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exclusive right to commercially exploit the knowledge. Therefore, the inventor retains
monopoly over the invention during the pendency of the patent. After expiry, the
knowledge becomes public domain that anyone can access and use. The government
makes public the description of the product, filed at the time of application. The
inventor no longer has exclusive rights over the knowledge or invention, and anyone

can access the patent office records and copy the invention.

The main content and claims of Tesla’s patents were recorded back in the late 1800s,
therefore all main claims and or any improvements to rise around the original patented

idea are in public domain.

The QEG is to be considered an improvement to a prior granted art. Therefore, the
QEG must not be considered of enough grounds to obtain the granting of a unique art
as is the granting of a patent anywhere on planet earth.

Furthermore, an improvement based on newer advanced technology to run, operate, or

control the prior granted art should be classified also as non-patentable intellectual art.

The QEG, its blueprints, and user manual in its original entirety are to be considered
new means for operating the prior granted art and based on the research and
development of James M. Robitaille, Advanced Engineering Artist, FTW Organization,
whose purpose and intention is to freely disclose it, open-source it, and share it with the

world as Nikola Tesla intended.

It is understood that by making the QEG, its blueprints and user manual in its original
entirety public and available to all, it is an ‘open sharing’ of an improvement on a
public prior granted art and will be used as proof of prior existence by its permanent
timestamp and links in many public and social networks where it has been uploaded,

becoming non-changeable.

The QEG, its blueprints and user manual in their original entirety are an improvement
on a public prior granted art that has been given freely and without prejudice to the

people of planet earth. It can be replicated and distributed for the use of the people.
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QEG SYSTEM DESCRIPTION

16-Mar-2015

The Quantum Electric Generator system (QEG) is an adaptation of one of Nikola Tesla’s many
patented electrical generator / dynamo / alternator designs. The particular patent referenced is
No. 511,916, titled simply “Electric Generator”, and dated January 2, 1894 (see back of this
manual). The adaptation is a conversion from a linear generating system with a reciprocating rod
whose period is electrically regulated, to a rotary generating system. The reciprocating rod is
replaced by a rotor whose motion is also electrically regulated, by means of tuned parametric
resonance (parametric oscillation). The original intent of the patent (electrical regulation of the
period (frequency) of a repetitive mechanical motion) is further expanded through subsequent
utilization and application of mechanical self-resonance and radiant energy, in order to make the

machine self-sustaining.

The QEG prototype is scaled to produce electrical power in the range of 10-15 kW (kilowatts)
continuously, and can be set up to provide either 120 Volt or 230-240 Volt single phase output.

We are also planning future designs to provide 3-phase power.

Service life of the device is limited only by certain replaceable components, such as bearings, v-
belts, and capacitors. The basic machine should operate trouble-free (with minimal maintenance)
for as long as any good quality electro-mechanical appliance, such as a quality washing machine

or refrigerator. Heavy-duty mechanical components are used throughout for reliability.

The QEG is not a complicated device, as it is designed (like Tesla’s other ‘discoveries’) to work
in harmony with nature’s laws, rather than the power wasting closed-system symmetric motor

and generator designs used in today’s mainstream industry.

An effective way to understand the operating principle of the QEG is to think of it as a self-
powered toroidal transformer with high-voltage primary, and low voltage secondary. The
primary high voltage is self-generated through mechanically pumped parametric resonance. The
resonance occurs as a function of the spinning rotor modulating the reluctance/inductance in the
primary tank circuit windings. This modulation initiates an oscillation which can develop up to
20,000 volts (20kV) in amplitude, with frequency determined by the tank capacitor value and

inductance value in the primary windings. Power is then transferred to the secondary during the
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intervals where the rotor is between pole pieces (unaligned). The resultant power output is
relatively high-voltage, low current AC (up to SkV or more, at up to 2 Amps or more). In today’s
alternative energy terminology, it would be called a type of resonance machine.

The circuitry that develops high power in this device is based on an existing but under-utilized
power oscillator configuration, however, the ‘quantum’ part of the design has to do with how the
basic generator output is enhanced by the core mechanical resonance, and insertion of radiant
energy to produce additional power. Conventional alternators (AC generators) consume much
more input power than the output power they provide. For example, one brand of power take off
(PTO) alternator uses 18,000 watts (24 horsepower) to develop 13,000 watts of output power. In
the QEG, input power is used only to maintain resonance in the core, which uses a fraction of the
output power (under 1000 watts to produce 10,000 watts), and once running, the QEG provides
this power to its own 1 horsepower motor. This is known as over-unity, or COP over 1
(Coefficient of Performance). Once the machine is up and running at the resonant frequency, it

powers itself (self-sustaining).

James Robitaille

25-Mar-15
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THE LEGACY
A brief history of the reluctance generator
By Tivon A. Rivers, Engineer

The generator build in this course is of the 'reluctance' type, and can also be defined as a variant
of the following: variable induction generator and flux alternator. To better understand why this
class of generator is slated to still dominate the clean tech sector (in spite of new technologies),

we must first recap the development of this technology.

An electric motor is an electrical machine that converts electrical energy into mechanical energy.
Electric motors produce either linear or rotary force (torque), and are found in the following
applications: industrial fans, pumps, machine tools, household appliances, power tools, and disk
drives. They can be powered by either direct current sources (i.e batteries, motor vehicles or
rectifiers), or by alternating current sources (such as from the power grid, inverters or
generators). General-purpose motors with highly standardized dimensions and characteristics
provide convenient mechanical power for industrial use. The largest of electric motors are used
for ship propulsion, pipeline compression and pump applications with ratings approaching 100
megawatts. Electric motors are classified by electric power source type, internal construction,

application, type of motion output, and so on.

Generators are motors operated in reverse, whereby it is an electrical machine that converts
mechanical energy into electrical energy. Hence, to understand the origin of the reluctance
generator, we must delve into the 125 year history of the reluctance motor and why this

technology is anticipated to still dominate the renewable energy market in the 21* century.

In the 1880s, many inventors were trying to develop workable AC motors because of AC's
advantages in long distance high voltage transmission. In 1888, Nikola Tesla presented his paper
'A New System for Alternating Current Motors and Transformers' to the American Institute of
Electrical Engineers (AIEE) and described three patented two-phase four-stator-pole motor
types: one with a four-pole rotor forming a non-self-starting reluctance motor, another with a
wound rotor forming a self-starting induction motor, and a third truly synchronous motor with

separately excited DC supply to rotor winding.
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Switched reluctance motors have a rotor that has no magnets or windings. It is a salient piece of iron. The

salient stator has a simple construction.

The design for the reluctance motor was first cited in patent 381,968 May 1, 1888 by the
inventor Nikola Tesla. He conceived of an embodiment of a variable inductance motor with no
magnets, and where the iron rotor contained no windings. The modern day Switched Reluctance
Motor (SRM) remains true to Tesla's patent, as it contains no brushes or permanent magnets, and
the rotor has no electric currents. Instead, torque comes from a slight misalignment of poles on
the rotor with poles on the stator. The rotor aligns itself with the magnetic field of the stator,
while the stator field stator windings are sequentially energized to rotate the stator field. The
magnetic flux created by the field windings follows the path of least magnetic reluctance,
meaning, the flux will flow through poles of the rotor that are closest to the energized poles of
the stator, thereby magnetizing those poles of the rotor and creating torque. As the rotor turns,

different windings will be energized, keeping the rotor turning.

Clean technology is a contemporary issue, and the international community has accepted the
environmental dangers of false economies and the toxification of the environment. Renewable
energy is one of the hot topics when it comes to a viable solution, and both wind and solar

generation are but a few of the renewable energy power sources that help.
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In recent decades, reluctance machines have become an important alternative in various
applications in both the industrial and domestic markets. They have good mechanical

reliability, high torque-volume ratio, high efficiency, plus low cost. Although the technology is
less evangelized as a generator, there are a few studies of its application in the aeronautical

industry and in wind based energy applications.

Although the synchronous and induction

88% is approximate maximum
efficiency expected for continuous
operation line shown.

machines dominate the market of wind
energy applications, the reluctance

machines are the subject of current Continuous,

class F
investigation and are a valid alternative
for this field. Compared with thef
classical solutions of machines integratedg
in wind applications, its simpliﬁed'e
construction  associated  with  the
inexistence of permanent magnets or
conductors in the rotor results in lower
manufacturing costs; in addition both the o 1000 2000 3000 4000
machine and the power converter are =

robust. The low inertia of the rotor also allows the machine to respond to rapid variations in the
load. Associated with these characteristics, reluctance machines may now employ electronic
control systems that enable rapid changes in machine function such that its performance is
optimized (making them Switched Reluctance Machines or 'SRM'). The structure of reluctance
technology is not as stiff as their synchronous counterparts, and due to its flexible control

system; is capable of absorbing transient conditions, thus supplying more resilience to the

mechanical system.

The machine has an inherent fault tolerance, especially when under an open-coil fault (in the
windings) and in the power converter (external faults). Under normal operation, each phase of

Switched Reluctance Generator (SRG) is electrically and magnetically independent from others.
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Reluctance technology is generally felt to be louder than conventional machines, but this can be
remediated with adequate mechanical design, which can do a lot to improve these figures.
In addition, all reluctance generators have the following advantages:

— simple construction, low manufacturing cost, low inertia,

— fault tolerance and the ability to operate in a high temperature environment

— present R&D for drives in power source applications that include hybrid electric vehicles,

aerospace power systems and wind engines.

The aerospace and automotive applications are characterized by high-speed operation. Constant
mechanical power is provided over a wide speed range, while the wind energy applications are

characterized by low-speed and high-torque operation.

If 80% efficiency isn't enough, know that companies are embracing this technology to position
themselves in the renewables sector. For example HEVT has developed their switched reluctance
motor technologies and are poised to empower the next generation of electric motors, making
performance leaps with unmatched reliability and reduced cost volatility due to the use of zero
rare earth minerals. They emphasize environmental benefits of having technologies that do not

require the use of neodymium magnets in their statement:

“To date, most motors are
manufactured in China because rare
earth mining and refining capacity is
concentrated in China. Mining and
refining rare earth metals is a process
that causes air, land and water

pollution because these metals are

typically located in bands of ore that

include radioactive thorium. Not only do our technologies enable electric motors free of
rare earth metals — thereby reducing environmental and public health impact — but the
manufacturing process is disruptively elegant — we can scale production of our motors
quickly and globally, creating local jobs in the process. Finally, our motors are highly

reliable and efficient, high-performing and less costly: we reduce the initial and lifetime
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cost of ownership — a critical building block to enabling adoption of renewable energy,
energy efficiency and sustainable transportation technologies in the U.S. and throughout

the world.” - HEVT

You'll learn how to build your own efficient reluctance generator.

Finally, by building the generator in this ebook you will be well positioned to participate in
ongoing experiments in power regeneration research being undertaken worldwide. You will
invariably test many configurations to get a better understanding of the methods other developers
are using to recycle excess energy from the environment. There are generator builds that focus
solely on the radiant techniques employed in countless Tesla patents, while others are using
stored inertia in flywheels, gearing, and pendulums as an intermediary between the motor and
generator as a means of an self-contained energy regeneration system (i.e. patents US

20080143302 Al and ES2119690).

Please see APPENDIX for references and resource materials at the back of this ebook.

INSTRUCTIONAL VIDEOS OF CHAPTERS 1-10 CAN BE FOUND HERE
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When constructed properly, these modes are capable of accumulating their own operating energy
in addition to generating a surplus which can be used in electrical networks using voltage
converters as required. Just imagine. You have a motor turning a larger output generator, and the
generator is producing enough energy to keep the motor running, as well as enough left over to
power other loads (called 'Q-Mo-Gen'). All you need to get it going is a starter motor,
temporarily, like on an automobile engine, and once the system is going, it stays going, made
possible when coupling to an open system. There are at least 26 individual groups engaged in

QmoGen projects, some of which have claimed success (wWww.qmogen.com).

Citing the patents above hopefully has placed you and yours firmly on the path to discovery. We
ask that you document your work or publish a set of plans for a working system that people can
replicate, optimize and propagate worldwide, creating clean energy systems, jobs, hope and

social stability for all.
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QEG101: Beginner’s Build (All supporting documents in Appendix at back of ebook)

Building a quantum energy generator is not easy, as many already building one can attest. It
requires a great time commitment, considerable planning, and possibly a few sacrifices (if you
don’t have necessary funds). Not only can parts be expensive in your country, they may be very
difficult to find. The long-standing suppression of alternative/free energy research has created
significant hardships for those interested in options to conventional energy. However, FTW and
the QEG team have made a considerable impact in many parts of the world, and anticipate parts
and opportunities to build will become increasingly accessible.

In the meantime, we are pleased to bring you information that you probably won’t get anywhere
else. The following short class descriptions are highlights taken from the 10-week online course.
They will be presented as chapters in this ebook; Class 1 = Chapter 1, etc., and discussed in
detail, including photos, diagrams and references.

The class labels below are hyperlinks that will take you to the individual class videos/pdfs if you

need more instruction. You can also purchase the entire course HERE.

Short Class Descriptions

Cwss 1: Core & Insuwntion CHoices

Discussion of insulation components used to insulate magnet wire from core steel; Sourcing,
cost, specifications, and installation of core insulating materials; Pros & cons of building the
QEG core vs. purchasing a fully processed unit; Answers to previously submitted e-mail
questions from class members.

Cwss 2: Bnse, Resonnnce, PArTS

Detailed discussion of parts needed for completion of QEG generator core; Presentation and
description of core mechanical part drawings and specifications; Preliminary discussion of
platform construction and options, with drawings; Explanation of power generation by means of
parametric resonance; Answers to previously submitted email questions from class members.
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Cwss 3: Core N\ssemBLY & CAPNCITORS

Detailed discussion of parts needed for completion of QEG generator core; Presentation and
description of core mechanical part drawings and specifications; Preliminary discussion of
platform construction and options, with drawings; Explanation of power generation by means of
parametric resonance; Answers to previously submitted email questions from class members.

Cwnss 4: Core MounTing & DRive System

Excellent NEW end plates wiring diagram from Electronics Engineer Tivon Rivers provided;
Description of mounting the completed core assembly onto the generator base; Presented
specifications for drive system components, including pulleys, v-belts, drive motor, bridge
rectifier, and variac, with drawings/photos; Discussed options for possible future use of solid-
state SCR drive in place of variac with photos/specs; Discussed and provided complete, updated
QEG Parts List.

CwnssS: Inimint MecH & ELec Setup

Presented options for wiring, terminal blocks, etc., with photos; Described recommended initial
startup and testing procedure; discussed Hazards and Cautions involved with initial testing;
Presented and reviewed Ivan Rivas’ professional Cad drawing package; Answered in-class
questions from students; Announced ‘call for experiments’ post on be-do website.

Cwnss 6: Lonb Bnuk & ProTecTion Gnp

Provided schematic for recommended load bank; Provided corrected parallel wiring schematic;
Discussed suggested components for building load bank (with photos); Explained requirements
for load bank; Discussed necessity and concept of protection gap; Showed recommended
components for protection gap (photos); Discussed location, mounting, wiring, and adjustment of
protection gap (with photos).

Cwss 7: QEG OpernTionnL DescripTION

Presented photos of 12-outlet strip and socket adapter (follow-up from last week’s class);
Provided detailed conceptual description of Parametric Oscillation/Resonance based on “QEG
Mechanically Pumped Parametric Transformer” (included document); Described “sweet spot”
testing (included test data); Discussed QEG RPM vs. Frequency vs. Power Output parameters;
Explained concept and expected results from additional coils experiment on be-do website;
Presented class assignment calling for most popular questions regarding QEG technology.
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http://store.payloadz.com/go?id=2244857
http://store.payloadz.com/go?id=2244744
http://store.payloadz.com/go?id=2244860
http://store.payloadz.com/go?id=2245001
http://store.payloadz.com/go?id=2244745

Cuwnss 8: Snrety, InTerncTions & 3 Rs Pr 1

Explained safe operation and interactions to expect when testing the QEG; Discussed techniques
for making safe measurements of voltage and current; Showed photos and explained operation of
recommended test equipment; Discussed necessity and possible configuration of electronics
applied to the QEG; Discussed interfacing the QEG to household mains/utility grid (w/reference
documents); Showed construction of 7MHz resonant antenna system (for reference only);
Provided documents and discussed targeted results of additional coils experiment; Answered
previously submitted email questions.

Cwss 9: 3 Rs Pr 2, Excirer Coit, GRounDING

Parts 1 & 2: Described interaction of 2nd and 3rd resonance with 1st (parametric) resonance;
Discussed exciter coil history, original construction, and experiments to date (with photos);
Discussed exciter coil alternate constructions (with photos); Explained concept of radiant energy
insertion (with drawings); Discussed antenna and grounding concept (with reference drawings);
Answered weekly questions from students; Discussed concept of “RF Energy via Ionosphere”
(provided document for study).

Cuss 10: 3 Rs Pr 3, Awrennn, Rapinwr EneRGY

Part 1: Provided requested info on mica compression variable capacitors (with photos); Showed
switch tap for suggested 12-outlet load bank (from last week); Continued discussion from last
week on exciter coil history, original construction, and experiments to date (with photos);
Continued discussion from last week on exciter coil alternate constructions (with photos);
Continued discussing concept of radiant energy insertion (with drawings); Presented system
overview of interaction of 3 resonances, and next steps; Provided link to Witts video showing
exciter coil construction; Answered 3 questions from tonight’s class.

Part 2: Presented several fun video clips of first-time resonances and filmed experiments over the
last year.

ENTIRE QEG COURSE CAN BE FOUND HERE
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INSTRUCTIONS FOR BUILDING A QEG
(All supporting documents in this ebook are compiled at the back)

Chapter 1: Core & Insulation Choices (Discussion)

We will begin by discussing whether you want to buy the fully processed generator core, or build
from scratch. The core is basically the whole generator; all the power generation goes on in the
core, the motor is just to spin the rotor and for some associated controls. The decision to buy or
build depends on your contacts and how well you understand how a motor is built (laminated

stator and rotor).
Mechanical Assembly: The Laminations

The QEG core is comprised of 140 laminations of 24 gauge
steel, specifically M19 steel. The problem with this particular
type of steel, however, is that it has been obsolete for over 30

years, and this would be very expensive to have custom-made.

During the development process we realized there was no

Stator and rotor as delivered

problem using any of the modern steel grades, and we chose
M19 with the guidance and advice of a global supplier of electrical steel. They informed us that
they had some spec sheets and data from the old M21 steel and said if we used M19 at 24 gauge

(0.025”) per lamination it would behave like M21 (similar magnetic properties).

With the QEG, the permeability of the steel is NOT the most important factor, unlike other motor
applications. The QEG is a type of toroidal transformer and can be described in a couple of
ways. To compare with a conventional type motor or generator, the QEG is a variable reluctance
generator. What that means is there are no windings or magnet wire on the rotor (the moving
part), no commutator, no slip rings and no magnets. The rotor and the stator are both just stacks
of laminations (the rotor has only 2 poles and the stator has 4), and there’s a plain shaft so the

machine is mechanically quite simple (built similar to a switched reluctance motor or generator).

The QEG has the potential of up to 40kW which relates to how much high voltage you can

generate. If you wanted to get 40kW out of a single machine, the high voltage level would have
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to be quite high — close to 20kV (20,000V) or higher. Operating in this range requires a carefully
designed and assembled insulation system, which we have provided.

Most steel laminations are stamped, stacked and welded across the stack in 2 or 4 places, usually
symmetrical, to hold the laminations together. You can also bolt the laminations together but be
careful to make sure each lamination is exactly identical to the next one so that the holes will line
up. The clearance between the rotor and stator will be somewhere between 7-10 thousandths of
an inch. You can do it as close as 5 thousandths of an inch but you will have to watch the process
of stacking the rotor and stator very closely.

We opted for having a welded stack, regardless of the
controversy involving shorting out the laminations. The
reason you have laminations in the first place is to stop
the eddy currents. If you had a solid block of steel there
would be so many eddy currents that all that block

would do is heat up very fast and waste so much power

you wouldn’t get very much output. That’s the reason

for the laminations. Welded lamination stack

In this application, the amount of short-circuiting you would cause by welding the stack is not as
important as it would be in a conventional motor or generator. The actual source of power in the
QEG core is electro-mechanical resonance; it’s actually a big tank circuit. The rotor spinning in
the core is changing the inductance of the windings as it rotates (inductance goes up and down).
This creates an oscillation which builds upon itself. So it’s not as critical to have or not have a
weld on the stack as it would be for a motor or generator that’s using magnets or electromagnets

(there are no magnets in the QEG).

The weld holds the stack together for long-distance shipping. The assembly can also be bolted
together so the laminations don’t move around during shipping. Each lamination has C5 coating
on it to insulate each lamination from the next lamination — this is critical — just like it would be

in a standard motor or generator so that the laminations are not shorted out.
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These days you can also get the laminations
bonded. Using adhesive, the lamination stack is put
in a press and bonded together. With this technique
you won’t have any fasteners but you still have to
have the mounting bolts so that you can mount the
stator and rotor assembly to the end plates. You

Building on the beach could use 1 or 2 bolts per pole (we used 2 so that

the laminations wouldn’t splay out).

If you’re thinking about building the core and rotor assembly from scratch you would have

control over the whole process. Of course there is a lot of infrastructure that would need to be in

place for this; you would need a die designer, build the die, and buy the steel in substantial

quantities to make it economical. So being a prototype, we went with a company that laser cuts

custom parts which is very accurate — good for a prototype - but much more costly than

stamping, which is good for mass manufacturing.

The two most important things to consider when building your own core: 1) the center bore has

to be very accurate so that the rotor spins true (without rubbing on the stator), and 2) the

mounting holes have to be accurate for the end panels and bearings.

K:\MCX\GENERATOR STATOR AND ROTOR-PRINT.MCX Fri Nov 01 11:44:16 2013

GENERATOR STATOR AND ROTOR
USE MATERIAL ¢ 26GA / MI9C5 (0.0185)

STACK AND TIG WELD STATOR AND ROTOR TO : 3500"+/-1 LAMINATION LENGTH

REAM TO SIZE
L]

0250
+/-0.001
aox

4 TIG WELDS ON 0D OF ROTOR 2 12000

& 2.000
4 TIG WELDS ON 0D OF STATOR-

o @ 5574

j- 1500+ 1500+ \7372X)

o o 15000

@ 2375
+/-0.002

7m0
“@xy
2 0875
+/-0.0005
1500 REAM TO SIZE
[e]

15.000

Original core fabrication drawing

The 8 mounting holes (2 on each pole) are
reamed instead of drilled, for part-to-part
consistency. These are the holes you will
use to mount the core to the end plates

(and the end plates mount to the base).

The center hole where the shaft will go
must of course be accurate as well. You
can put a keyway in the shaft, knurl it, use
a locking collar and/or use adhesive to
mount the shaft to the rotor bore but you

will have to make your decision before
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laminating, as additional features may be needed on the rotor profile. We used adhesive.

Insulation
We designed the insulation system around the criteria of being able to withstand 25,000 V.

If you’re going to build your own core you will start with the bare steel stator and put the wire on
it. So you will need an insulation system (to insulate the core from the magnet wire). We started
with NEMA #6 mica plates (mica bonded with polyester) 30 thousandths of an inch thick.

We cut the plates by hand for our prototype and mounted them with contact cement:

The cut mica goes on in 2 pieces, one on each face (total 8 faces so 16 pieces altogether - half on
the top and half on the bottom).

In the photos above on the right you can also see 2 layers of mica

e nsizion—— tane wrapped (overlapped about 50%) around the stator. This tape

’ / has no adhesive but it’s impregnated with mica and was one of
Tesla’s favorite things to use. Underneath the mica tape are 2

andhere layers of mylar tape which go right on top of the steel (can also use
kapton tape and other types that have very good cut-through

resistance).

We used Teflon tubing to insulate the magnet wire at the beginning

(the first turn) of each wind around the core to insulate the ends

| - . : -

Nomex placement before building the coil, and then use again at the finish (you

will drill holes through the end plates for the wires to come through).
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There are 16 pieces of DuPont Nomex type 418 high voltage insulating paper in the corners
between where the mica tape ends against the face of the pole, and the mica plates. So you have
an interface between the mica tape that’s wrapped around the circular part of the core and the
mica plates that insulate the pole pieces — this area must be insulated to prevent the wire falling
down to the bare steel during winding, which will cause a short-circuit.

NOTE: So far, this discussion has been about what’s inside the core. Of course there’s the option
of buying the complete assembly. The source that we use is Torelco in the US, who will put the

whole core together for you and ship anywhere in the world.

Wire Insulation

The wire insulation for this application is critical; it has to be the very best insulation you can get
that’s made for inverter applications, or Inverter Duty wire. The designation is HTAITHSD which
indicates Inverter Duty. When the entire assembly is complete it has to be able to hold off up to
20,000 V, so you have to use the best stuff.

We used ‘pulse shield’ from REA which is rated for 200 degrees Celsius. It has heavy tough
insulation specifically for high voltage transformers, motors and other devices that are driven

with sharp steps in the pulses.

The two AWG gauges you need are 12 and 20 gauge. When the machine is finished you will
have a low current/high voltage generator. When you apply electronics after the machine is

built you can convert that high voltage to low voltage/high current.

P There are 2 primary windings and 2

. secondary windings. (NOTE: In
<\\W/? subsequent chapters, the terms primary
PG and secondary will be defined for the

INVERTER DUTY

QEG. Because the machine is not really

...... e a transformer, it is only for convenience

VIEW FROM THE FRONT VIEW FROM THE BACK

ces scremene that we use the terms primary and

secondary at this point in the

Housing view winding direction directions.) The (2) primary coils are
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located opposite each other and require 3100 turns of 20 gauge wire and must be wound in a
specific direction (see diagram, or if you are purchasing a fully processed core, Torelco has the
specifications).

The start windings on the primaries are connected together so that what you have is a 6100 turn
inductor (between 20-26 Henries).

The 2 secondary coils are also opposite each other and require 350 turns of 12 gauge wire on

each. Be sure to follow the “housing_view winding_direction” drawing.

Vacuum Epoxy Impregnation

After consulting with some experts on building high voltage transformers, we determined
vacuum epoxy impregnation is one of the best methods of insulation for high voltage windings.
So we developed a mold system using a boot filled with epoxy that goes around each of the

windings. The air is then sucked out so that the epoxy actually goes right into the windings.

NOTE: Although vacuum epoxy impregnation is the best insulation system, there are pros and
cons using epoxy, e.g., if you encapsulate the whole core with epoxy it is difficult to experiment
with it. You would have to break the epoxy off and possibly break the wire. At the time of this
writing we are using a non-epoxied core and have not had any problems. We are using a
protection gap (spark gap) on the outside of the primary that we developed which will be

discussed in later chapters.

In summary, it’s your decision if you want to build your own core or buy a fully processed one,
depending on how deeply you want to get into it. Please see back of this ebook for a list of

materials.

Please see APPENDIX for references and resource materials at the back of this ebook.

CLICK HERE CLASS 1 VIDEO/PDF PACKAGE
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Chapter 2: Base, Resonance, Parts

Spacer Blocks

The spacers that we use are type 6061
aluminum. We’ve also used Accoya®
wood impregnated with acetyl plastic.
You could also use the same material as
your end plates (clear polycarbonate,
FR4 epoxy laminate, etc.). It’s not critical
for the spacers to be aluminum but you
don’t want to use steel because this
would change the inductance of the core
(would add some inductance). You want

a non-magnetic material for the spacer

blocks so that the inductance of the system is known.

Bearings

We decided to use the FC-7/8-RHP 4-bolt flange bearing made by RHP because it is heavy duty
and very flat, even though the housing diameter is larger. The bearings can be placed on the
inside or on the outside of the end plate. There is less of a ‘moment arm’ if the bearings are on
the inside closer to the rotor surface, so you’ll get less flexing. However, a 7/8 shaft of hardened
steel isn’t going to flex much at the RPM we’re talking
about — under 3000 RPM. Nonetheless, you want to build

in the most rugged configuration where possible.

This bearing works better for mounting on the inside of the
end plate because the location of the setscrews/grubscrews
on the inner ring is very close to the mounting surface (low
profile). This allows better access to get your extra-long

allen wrench in-between the windings on the core and the

inside endplate surface, in order to tighten the setscrews
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once the core is fully assembled.

Also, if you have the epoxied core, there’s even less room in-between the end plate surface and
the windings on the core, because the epoxy fills more of the space around the windings. It’s best
to have the bearing assembly be as flat as possible when on the inside. So far we have only been
able to find this RHP 4-bolt flange bearing at ‘Simply Bearings.com’ in the UK.

End Plates

We used the FR4 material which is the same material
used to make circuit boards (fiberglass impregnated
epoxy). There are several grades of this laminated
material that can be used. The FR4 is very strong and
stable and one of the more expensive of the epoxy
laminates. (Other less expensive grades of phenolic,
or laminated sheet material, are provided at the end

of this ebook). Cotton fiber/epoxy resin type (grade
CE), or linen fiber/epoxy resin type (grade LE) can also be used. These both have good
machineability, and good electrical properties. Both the CE and LE are cheaper than the FR4.

These grades are not quite as strong as FR4, but are plenty strong enough for this application.
Shrouds

When the rotor is spinning in the bore it’s a really
good air beater. One of the techniques used to quiet
this ‘windage’ noise in motors and generators is

sealing the bore area to prevent turbulence.

The 2 shrouds (see photo on right) can be made of the

same material (FR4 or one of the other phenolic

‘7‘? kA

materials, not pure wood), and is a 1/8” thick disk.
These are bolted onto both side faces of the rotor (see the 2 mounting holes in photo. The 2 holes
in the rotor are there just to mount the shrouds onto the sides). The outside diameter of the

shrouds is just slightly smaller than the opening in the core, which is 6 inches. So you’re actually
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preventing any new air from coming into the center bore while it’s rotating, eliminating some of

the turbulence and making the windage noise much quieter.

The windage noise problem is greater with the epoxy core because there’s a smooth hard surface
on the inside. You can put adhesive-backed foam right on the surface of the epoxy core on the
inside of the bore, being careful that the foam is less than % inch thick (this is the voltage
breakdown specification: the winding
surface has to be ¥ inch away from the
actual surface of the rotor so you don’t get
arcing between the wire and the spinning
rotor.)

Even with the foam it’s not as quiet as the
cores without epoxy. This is because the

foam may have a smooth surface. You will

want to use foam with a rough surface as

Foam on inner surface of the windings

this creates an anechoic condition (e.g., egg
crates placed in a room to cut down on the sound or echoes). Also, staggering 2 different
thicknesses of foam will give you an uneven surface. The cores without epoxy just have tape
wrapped around the outside to protect the outside surface of the windings, and the uneven

winding pattern itself provides a rough uneven surface.

NOTE: The sound doesn’t affect the operation of the machine but it’s best practice to cut down
on any additional noise. When you get to resonance, this creates a new sound and you don’t
want the machine to be any louder than it has to be. If you don’t use the shrouds, there’s a
ticking noise that gets pretty loud. So...FOAM YOUR CORE!

The Base

On most of the machines we built, we used motors with a detachable base and bolted it right
through the platform with carriage bolts (coming up from the bottom). On one machine we used
a piece of 1/8” thick angle aluminum across the front of the platform and the c-face type motor
(most are c-faced these days). So you have 4 mounting locations right on the front of the motor

instead of using a detachable base on the bottom, but you can do it either way. The reason we
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Aluminum

Motor Spacer

opted to mount to the angle aluminum is so that the belt tension can be easily adjusted without
having to loosen and tighten 4 bolts; you can simply rock the motor back and forth pivoting on
just one mounting bolt. We then built a simple sliding spacer to support the back of the motor.

The base doesn’t have to be wood, just a dimensionally stable material. If you are using wood,
the base plate itself is 2 pieces of 34” thick plywood, bonded together (screwed and glued) with
opposing grain directions. The dimensions should be 18” x 36,” giving you plenty of room to do

your wiring, attach terminal blocks, electrical boxes, variac, motor, etc.
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The other main part of the platform is the mounting shoe. This is just a piece of wood, phenolic
or laminate that goes in between the two end plates; the shoe bolts onto the platform, then the
end plates bolt onto the sides of the shoe. The motor spacer is just to keep the motor shaft
parallel with the base.

Capacitors

Before presenting the capacitor information we are going to
describe how the machine actually works, how it generates
power from resonance. This is what’s unconventional and
exciting about this generator. When you understand the way the
generator creates power then you’ll understand more about the

capacitor situation.

Parametric Resonance

Using the term ‘primary windings’ is a bit of a misnomer; at

first look the core appears to be a toroidal transformer, and it is

partly - the way the energy transfers from the primary to the
secondary is by conventional transformer action up to the point of the mechanical resonance of
the steel and bringing in radiant energy. However, we’re only going to talk about the first

resonance at this point — how the machine actually generates power.

The input circuit (primary) is basically a tank circuit (a tuned inductor/capacitor circuit).
Parametric resonance is a way to start and maintain an oscillation. You are changing one of the
parameters of the circuit. The two primary coils (3100 turns each) are wired in series so you have

a 6200 turn inductor that’s built on a toroidal core.

If the two parameters (capacitance and inductance (primary windings) were fixed, you would
have to add some kind of energy into the circuit to get it to start oscillating (resonating), and
continue to add energy to maintain the oscillation. In this machine we start the resonance with
mechanical motion, the actual spinning of the rotor. When the rotor is aligned with the stator

poles the inductance is high, and when unaligned the inductance is low (almost a 50% change —
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approximately 20 Henries aligned, to 10 Henries unaligned). When spinning, each time the rotor
comes near one of the poles the inductance increases rapidly, then drops rapidly, etc. This is the
principle by which it maintains resonance (oscillation): you’re adding mechanical motion which

causes the inductance to bounce up and down (varying the inductance parameter).

When the rotor starts spinning you are at very low voltage, but when you get near the resonance
value the voltage increases rapidly. If you try to speed up the motor while it’s in resonance it will
speed up only slightly, and instead of the rotor going faster, you just produce more output power
because you’re going deeper into the resonance, i.e., the voltage wave form in the primary, or the
amplitude, is increasing. As you add more mechanical energy with the motor you’re pushing the
resonance voltage higher and higher. This is very unique, like a phase-lock effect; you can
increase the output voltage and current with a single knob just by changing the speed of the

motor.

What happens next is a basic transformer action. As the rotor leaves alignment, the primary, or
tank circuit energy begins to collapse. This is when it’s operating as a standard transformer;
when you’re unaligned the energy transfers into the secondary. This is the part that gives you the
reduced Lenz effect because it’s not all magnetic flux transfer. On the primary side you’re
transferring the voltage and current which creates a magnetic field in the toroidal core, but the
transfer is done when the primary power is at its lowest point rather than at the highest point
(which is what you would want in a conventional motor and generator.) Once we have the circuit

tuned, the power can be increased or reduced by simply adjusting the rotor speed.

The energy transfer is very efficient. Those familiar with standard generators or alternators will
know that as you increase the load, the rotor tends to slow down due to the Lenz effect. With this
generator, the primary power responds very readily to increases and decreases to the load in the
secondary making this an incredibly efficient generator: the output power — voltage and current
- is within 200 Watts of the input power. The mechanical motion of the rotor actually maintains
the resonance. Creating primary power from a mechanically variable inductance is what makes

this generator so unique.

Depending on the capacitor value, you can get it to resonate anywhere between about 60 and 300

Hz (output frequency).
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When we reach the goal of self-looping and generating power the capacitor values will be
known. Until then the best info we have from research and experimentation to date is that the
final value will be between about 30 and 300nF (0.03 and 0.3uF), and may be just around 100nF
(0.1uF). See fixtheworldproject.org for updates.

This system has extremely low Lenz effect. This is one of the things that many of the free energy
experimenters are wrestling with (trying to figure out ways to limit the Lenz effect — see Bedini

generators for more information on limiting the Lenz effect).

There are several ways to make a capacitor bank to cover all the frequencies you are
experimenting with. (Please see Chapter 6 for further instructions on how to build a capacitor
bank).

Please see APPENDIX for references and resource materials at the back of this ebook.

CLICK HERE FOR CLASS 2 VIDEO/PDF PACKAGE
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Chapter 3: Core Assembly & Capacitors

Now that you have a finished wound core, it’s time to:

— Install the shaft into the rotor

— insert the rotor assembly into the stator bore

— mount the endplates with bearings onto the core

— align the rotor in the stator bore
This will complete the core assembly, which will then be mounted onto the platform/base. The
initial build of the generator was completed using preliminary hand drawings for the parts, and
was hand assembled with some of the layout simply done by eye. We now have a complete
package of new, professional CAD drawings available in the updated ‘Anniversary Edition’ open
source QEG Build Manual, released March 25, 2015. The updated manual is available at the
back of this book.

Shaft and rotor

Drawings are provided for the shaft in the CAD drawing package. The shaft length can be 11”
(minimum), or 12” or more, depending on whether you mount your bearings on the inside or the
outside of the end plates. We used Loctite 648 industrial adhesive (with activator) to mount the

shaft to the rotor, which is effective for bonding close fitting metal parts. At this point you will
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install the shaft into the rotor, but first you must mark the shaft to indicate its final position with
respect to the rotor stack. Make a mark 3” [76.2mm] in from the end that does not have the
keyway, or if you purchased stock shafting with a full-length keyway, make the mark 3” in from
either end. You can lay the shaft over the rotor to estimate this position and mark the shaft with a
scratch awl or other sharp instrument. You could also temporarily insert the shaft into the rotor
(no adhesive yet) until 3” of the plain (non-keyway) end is protruding, mark the shaft, and then
remove it again. It is best to scratch the mark into the shaft rather than use a marker, because the
adhesive may dissolve the marker ink during installation. The marked shaft is now ready to be
inserted into the rotor stack with the 3 inch protruding end first.

Your rotor stack should have a very slight taper of the bore diameter from end-to-end (the shaft
will be slightly easier to insert into one end vs. the other end). In the next step, install the shaft
into the end where it slides in easier.

Next, you will need to apply adhesive to the rotor.

First, build up a ridge of adhesive around the lip of
the rotor bore as shown in the photo. Apply the
adhesive liberally near the lip so that it will run

down along the inside wall of the rotor bore.

Next, spread a thin layer of adhesive around the
shaft diameter in the 3-1/2” wide area that will end
up inside the rotor (see photo). Apply the adhesive
layer a bit heavier at the end that will be inserted
first. You will need to act fast in the following step

as the Loctite® 648 cyanoacrylate-based Bonding

Compound cures in the absence of oxygen
(anaerobic). Inserting the shaft will displace the oxygen in the bore and the adhesive will begin

to harden.
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Once shaft insertion begins, you will have about 60
seconds to get the shaft in place before the adhesive
begins to harden. Insert the end with the mark at 3
inches first, and install the shaft through the rotor
stack quickly with a pushing and twisting motion.

Stop when you just see the reference mark on the

shaft come through on the other end of the rotor bore.
Once the shaft has been installed, allow it to set for 5-6 minutes. Now you can wipe off the
excess adhesive using an alcohol or acetone based solution. Your shaft / rotor assembly is now

ready.

Rotor Shrouds (optional)

You may choose to add shrouds to the rotor to reduce the windage noise generated by the
spinning rotor. They should be installed before installation of the rotor / shaft assembly into the
rear bearing on the rear end plate. Drill a 7/8” center hole, and two 74 mounting holes into the
shroud disks (mounting holes are lined up with the holes in the rotor). Slide one disk onto the
shaft on each side of the rotor. Bolt both shrouds to the rotor using two 4” or 4-1/4” long "4 - 28
through-bolts and nuts. Insert bolts in opposite directions according to the drawing. These bolts

should not be any longer than necessary or a rotor imbalance can occur.

If you're going to have the rotor professionally balanced, you should have the shrouds attached.
The rotor should be balanced as a complete assembly. The balancing procedure involves
removing small amounts of material from different areas on the rotor steel using a drill bit. We
recommend that you ask the machine shop to be very careful not to delaminate (splay out) the

laminations when balancing.

NOTE: It is highly recommended to get your shaft / rotor assembly balanced by a professional
machine shop. This is not required for the machine to be operational, but is best practice for
smoothest, quietest operation.
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Mount End Plates onto the core

Your core may have a small amount of excess mica plate material protruding beyond the spacer
block faces that bear against the end plates. This should be trimmed off. The mica plates’ edges
must be flush with the spacer blocks’ surface, to prevent them moving when installing the end

plates.

End Plate Layout

After end plates are cut and finished, place one on a flat work surface that will support up to 130
Ibs. [about 60kg]. Place the core over the end plate, aligning the center bore of the core with the
center hole in the end plate. When mounting the core on the endplates, it should be oriented with
the pole pieces at 45° to the generator base for the lowest profile. Make sure the pole pieces are

right to the edge of the radius at the top of the end plate.

We used an extra long drill bit to drill the 8 mounting holes. Repeat this process for the other end
plate. Alternately, an 8 inch long "4 dia. pin with a sharpened end could be used as a center
punch to mark hole locations and drill the holes using a drill press, or the CAD drawings (back
of this book) could be used to program a CNC milling machine if you have access to a machine

shop.

If using the core as a template be sure to make assembly marks on the core and the end plate so
that the final assembly will have all the parts in the same orientation and the mounting bolts will
go through without binding. Be sure to mark the in-facing and out-facing sides of each panel.
You can use calipers to measure from pole piece edge to end plate edge on both sides, to ensure

the core is centered on the end plate.

Bearings

We recommend mounting the bearings to the inside of the front and rear end plates. Center each
bearing on the 2.450” hole (or 2.875 hole, depending on which bearing housing is used) in the

center of the plate. Drill the holes oversize for the mounting bolts. This is done to provide
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adjustability in the position of the shaft at final assembly. The bearings will have to be moved
slightly to center the rotor in the bore of the generator. The gap between rotor and stator is very
small (.010” or less) and the rotor will need to be positioned so it does not rub on the stator bore.

Only tighten finger tight at this time.

Core Assembly

We opted to bring the leads from the coils out directly through holes drilled in the rear end plate.

You may decide to bring the leads out a different way. Here are the steps for our method:

1) Lay the pre-drilled front end plate (the one without the holes for the coil wire leads) on top of
4 wood blocks, 1-1/2” thick x 3-1/2” wide x 6” long (North American standard 2x4, 6” long)
arranged in a cross, and placed on a flat work surface that can support up to 130 Ibs. [about
60kg]. Position the wood blocks under the end plate evenly without covering any of the pre-

drilled holes.

2) With an assistant or two, place the fully processed core (about 90 lbs.) down onto the pre-
drilled end plate with the wire leads facing up. Line up the center bore of the core with the center
hole in the end plate, then line up the mounting holes. Make sure the wire leads are oriented
according to the included “Housing View Winding Direction” drawing. Use a couple of long
¥4 rods or 2 of the long mounting bolts and push them through the stator, into 2 mounting holes
on opposite sides of the end plate. In this way, line up all 8 mounting holes in the stator with all 8

mounting holes in the end plate, using the long rods or bolts.

3) Leaving the 2 rods (or bolts) in place momentarily to maintain alignment, insert the longer end
of the rotor/shaft/shroud assembly through the stator bore and into the front pre-mounted
bearing. Let the rotor assembly drop through the bearing gently to the bottom, then rotate it to
align with 2 of the stator poles. Without moving the core, front end plate, or rotor, gently remove
the 2 long alignment rods (or mounting bolts). Now take the rear end plate (with pre-mounted
bearing) and fish the 8 lead wires through the pre-drilled holes, as you lower it over the end of

the rotor shaft. Take care not to pinch, bunch up, or crush any of the wire leads as you lower it
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into place.

4) Once the rear end plate is down in contact with the stator assembly, install the 4 outer
mounting bolts, washers, and nuts, and tighten securely. The core assembly must now be placed
upright to reach the 4 inner mounting bolts. With assistance, place the assembly upright onto the
raised portion of the base (mounting shoe), and install the 4 inner mounting bolts. Tighten the

bolts to approximately 7-8 ft. Ibs.
Core Mounting

5) We used 5 lag bolts across the bottom of the end plates on each side to mount the assembly to
the mounting shoe on the wood base/frame. Other methods could be employed for mounting the
core assembly to the base, such as using angle aluminum rails across the bottom skirts of the end

plates (see CAD drawing layouts).
Rotor Adjustment

At this point the rotor position should be adjusted so that it spins freely inside the core without

rubbing. This is where you may need to adjust
the bearing positions repeatedly until the rotor
spins freely. (The gap between the rotor and
stator is .010” or less, making this step a little
delicate). However, once the rotor is tightened
- in position it doesn’t tend to move. Place the
é n ) S 2-)2” pulley on the generator shaft at this

- N
time; it can be used to turn the rotor by hand while adjusting its position.
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Resonant (Tank) Capacitors

The primary tank circuit capacitors are a critical part of the system. The initial capacitor bank
configuration on our prototype uses 72 tubular film type caps, 0.15uF [150nF] each (see parts
list). Each cap is rated for 3000V. The bank is configured with 9 parallel rows of 8 series wired
capacitors. Each series string can withstand up to 24,000 Volts, and total capacitance value is
adjusted by making and breaking the connections that parallel the rows (see included schematic

“initial resonance cap value.pdf”, and cross-reference table “tank capacitor values.pdf”).

The value of these capacitors will be adjusted to tune the frequency/RPM of the generator. Fine
tuning (of small increments of capacitance value) can be accomplished by jumpering (or
switching) single capacitors in or out in series with any of the 9 series strings of capacitors. This
bank can be adjusted for values between about 0.019 and 0.169uF [19 and 169nF]. A value of
about 0.169uF [169nF] will establish resonance near 2,400 RPM on the rotor shaft, which is in
the ideal speed range for the machine’s mechanical setup. The machine in the Witts 40kW demo
video is running at about 2450 RPM. Below is the suggested way to build a capacitor bank for

testing. Two such banks will allow experimentation at any frequency between 60 — 300Hz.
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Please see APPENDIX for references and resource materials at the back of this ebook.

CLICK HERE FOR CLASS 3 VIDEO/PDF PACKAGE
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Chapter 4: Core Mounting & Drive System

So far we’ve gone through the building of the core assembly and here we’ll talk about mounting

it onto the base and continue on to describe the drive system (pulleys, belts, motor, variac).

Below are transparent views of the core mounted in the endplates, showing the wiring
configuration from the front (pulley side) and from the back (wiring side). The front plate is the
one that does not have the wires coming through it. The 8-inch bolts used to mount the core to
the end plates should be inserted through the rear endplate first (bolt heads on the side where the
wires are coming out). With the nuts on the front (pulley) side, if you have to work on the rotor
or bearings you can easily open the core assembly just by removing the rotor pulley and pulling
off the front plate. No need to drive out the bolts or bother with taking the wires back out of the
rear plate.

Winding/Wiring diagram:

END PANELS WIRING

@ WrONG STARTS
[ 997 (X2) INVERTER DUTY
$12 AWG (SECONDARIES)

VIEW FROM THE FRONT VIEW FROM THE BACK

QEG SCHEMATIC
7 FEB 2015
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The above photo shows the core assembly mounted onto the base (18 wide by 36” long). We
used 2 pieces of ¥%” plywood, screwed and glued together with opposing grain direction (top
piece is oriented in the opposite grain direction from the bottom piece). This gives more strength

and makes the finished assembly less likely to warp.

We used the 1-%2 HP Leeson motor depicted in the photo above in the
experimental stage. You will only need a 1 HP motor. The motor
should be a 2500 RPM DC permanent magnet type, with either 90
Volt or 180 Volt armature (depending on your selected output voltage ‘ L Al

setup).

The mounting shoe is a 2” x 6-1/2” piece of wood, mounted onto the
main base with large wood screws. You can either drive in the screws

from the top, or through the underside, into the mounting shoe. Motor Spacer

5) The photo at top shows the Morocco prototype with the motor mounted using the 4-bolt

pedestal base. On the PA prototype, we opted to remove the 4-bolt base supplied with the motor,
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and mounted it onto the aluminum angle on the front of the base instead. We used one bolt (on
the ‘C’ face) so the motor could simply pivot to provide easy belt tension adjustability. The 34”
plywood spacer under the motor acts as a pedestal to keep the motor and shaft level.

Pulleys, Shaft and Belts

There are a couple of different ways to do the
pulleys. The type of pulley most often used in
Europe and the U.K. has a tapered bushing that
fits into the v-belt pulley (the part that has the
v-belt groove). This piece is made to fit on the
shaft using 2 or 3 set screws (depending on the
diameter of the bore) to tighten the pulley

’ o T | assembly onto the shaft. The bushed pulleys are
2-piece pulleys, and are a little more accurate than what are called ‘finished

bore’ pulleys. So you would select the bushing depending on your selected

depend on what size pulley you use.

shaft diameter (7/8” or 5/8” shaft). The outer diameter of the bushing will .’

Most of the machines we’ve built had the standard 1-piece U.S. type

finished bore pulleys. However, the ones with the bushing seem to run a little more accurate. The
pulleys need to be best quality, balanced and true-running. It will make a difference if the
diameter of the pulley isn’t consistent over the whole circumference; the belt will bounce, which
will cause fluctuation of the generator’s output voltage in the final

stages.

The AK 30 x 7/8” (or 5/8”) type finished bore pulleys have no
bushing and are specified by the shaft diameter and outer
diameter. These are used on the motor shaft and the smaller AK

25 pulley is used on the generator shaft.

The shaft we used is 7/8” diameter X 11” long, type C1045 TGP
(turned ground polished) with standard 3/16” X 3/32” keyway
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1.875” in from one end.

NOTE: You can put a keyway in the shaft, knurl it, use a locking collar and/or use adhesive to
mount the shaft to the rotor bore. We used the Loctite 648 adhesive with excellent results on all
machines except the Taiwan build. Mr. Li preferred knurling the shaft, and pressing it into the

rotor bore.

V-Belts

The belts that work the best are the cogged belts (GoodYear 4L430 series — 43” long). When you
get deeper into the operation of the machine and connect the exciter coil, you may need to move
the motor closer to the generator. There are magnetic fields surrounding the motor and the
generator, and you will position the exciter coil in between these fields halfway impinging on
each other. To accomplish this you will need several different lengths of belts (417, 427, 43, 44”
and 457).

The Motor

(The specs for Iron Horse brand motors that come from
China can be found in the reference section.) This
brand is the cheapest one we could find. It’s a little
smaller and we like the metric frame. The only thing
we noticed with these (that we didn’t notice in the
Leeson and Baldor motors) is the presence of a hum.

This could be taken care of with a filter capacitor on

the output of the bridge rectifier, rated for at least
250V. If you’re using a 240V system it would then
have to be a minimum 400V capacitor, and something
like 30 microfarad would be sufficient. Most of these motors are supplied with both the
(detachable) slotted pedestal bases and the ‘C’ face mounting, and come in all the standard shaft

sizes. The Iron Horse brand is a good option for cost.
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NOTE: For motor choices see references at back of this ebook. Our preference is the metric

frame motors — better packaging (smaller).
The Variac

Before we understood the operation of the machine as well as we
do now, it seemed we could build more cheaply using a solid state
SCR drive rather than buying a variac (which is very expensive,
especially in the US). However, we had to purchase a variac after
all because when the solid-state drive is energized, there is a delay

before output power is available. For self-sustaining, switching the

motor over from mains power to generator power has to happen as

quickly as possible so that the machine doesn’t come out of resonance during the switchover.

Using the variac, output power is available instantly when you power it up (no delay). Once the
machine is tuned up and you have enough power to run the motor from the generator, there may
be enough inertia in the rotor to keep it spinning long enough to stay in resonance while
switching over from mains power to generator power. So using an SCR drive is still a possible
option on the finished generator. This is advantageous because it

will make the machine cheaper, lighter, and less bulky.

The circuit board in the photo on the right (SCR drive) uses 5
SCRs and is light and easy to work with. We built the solid state

drive into an enclosure with a rocker switch. This type of switch
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is the quickest way to switch the hot and neutral from the mains to the generator.

We also used 8 amp fuses on the armature and line connections (with either the variac or the
SCR drive). The 240V, 1 HP motor is about 5 amps at full load. If you’re going to use a 120 V
system the motor will draw about 7 1/2 amps.

We used a Staco model (1520CT) variac. This is a voltage doubling type variac and can be used
with either 120V or 240V input. Most others cannot be used for both voltages. The capacity of

the variac should be minimum 9 Amps.

NOTE: Our recommendation at the time of this writing is to use a variac for development, until

the maximum switchover delay time is known (please see fixtheworldproject.org for updates).

You can set up the system for 120V or 230/240V. A 120V system would have the secondary
output from the generator wired in parallel for lowest voltage / highest current, and be used with
a motor with 90V armature. You can set it up either way — 90V armature motor / parallel output

for 120V system, or 180V armature motor / series output for 230/ 240V system.
Bridge Rectifier

The bridge rectifier should be rated 1,000V and 25 amps (you’ll only see
10amps max through the bridge rectifier but a little headroom is always

good). We specify the ones with quick connect terminals but you could use

other types of terminals depending on how you’re doing your wiring.

You’ll want to mount the bridge rectifier to a heat sink surface (you could use the aluminum
angle that the motor is mounted on, a separate piece of aluminum, or a commercial heat sink. We

mounted it to the aluminum frame of the variac, where there is a good bit of surface area.

Self-Run Switch (Rocker Switch)

We used this 2-pole center off switch (not required to be center off, it
could be on/on), with one direction connected to the mains and one
direction connected to the generator, and the variac on the common

terminals (see schematic). It should be rated 15 Amps, and at least
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240V to cover the maximum system voltage.
Barrier Strip

We bought a 12 position barrier strip rated at 40 amps, to
interface all the generator connections to the output, protection
gap, load bank, and capacitor bank. There are 12 double-row
terminals that will handle all 8 wire leads from the generator

securely.

Optional (Parallel) Secondary Wiring Diagram
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Please see APPENDIX for references and resource materials at the back of this ebook.

CLICK HERE FOR CLASS 4 VIDEO/PDF PACKAGE
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Chapter 5: Initial Mechanical & Electrical Setup

Initial wiring

With all components mounted on the base, wiring can begin. Please follow the included
schematic to make connections. We mounted a 12-position, 40 Amp rated barrier terminal strip
on the base to support the external wiring connections (see photos).You could also use the euro
style barrier terminal strips, which come in many different sizes and current ratings to make your
connections. There should be plenty of lead wire length from the core windings protruding from
the rear end plate. We will now discuss how to dress and terminate the high voltage primary and

low voltage secondary leads.

The #20 wire primary leads exiting the bottom of the end plate should connect to the capacitors
and the protection gap at either end of the terminal strip. This is to assure clear distance from the
secondary low voltage leads and adjacent connections. We opted to coil up any excess lead
length, in place, rather than cut the leads shorter, as we may want to move connections around

later.

We mounted a 2-position terminal strip at the

top of the rear end plate radius, to connect the 2
primary START leads together. Again, this
keeps the connection at the top, away from the
lower voltage connections, and also provides a
detachable termination for possible future
experiments. The secondary leads are brought
down to the base right in line with where they
exit the end plate. They are then coiled near the
bottom and connected to the terminal strip.
This is where you will make your connections
to the load bank, capacitor bank, exciter coil
and ground. Test instruments can also be

conveniently connected here.




NOTE: When designing your base to mount the generator assembly, be sure to leave space at the

back of the generator to allow for wiring of leads, mounting of terminal strips, and installation

of any additional capacitors or measuring equipment).

Terminal strip photos

LEREEEEANEK)

The white plastic euro style terminal strips have the
added feature of being able to cut them apart to make

strips with as many positions as you need.

Winding configuration

You can configure the generator for either 120 Volt or 230/240 Volt. The first image on the next
page is set up for 230/240 Volt line (see reference documents at back of book). The #12 gauge
secondary windings are connected in series with each other, and with the load bank. This setup

will give you the highest voltage output and lowest current.
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The configuration below is arranged for 120 Volt line (see image below). Here the secondaries
are connected in parallel (polarity-opposed) to each other. The start lead of one secondary

winding connects to the end lead of the other. (Full-sized schematics at back of e-book.)
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Setup Considerations

The variac we used can be wired for 120 or 240 volt input, and provides 0-280 volts output, at up
to 9.5 Amps. This is a versatile variac and can be used with either a 120 or 240 volt system. The
output of the variac is connected to a 1000 volt, 25 Amp full-wave bridge rectifier to power the
variable speed DC drive motor. Optionally, a 30-50uF, 400-450 Volt filter capacitor can be added

across the bridge rectifier to filter out any AC hum in the motor.

Starting with the wiring setup as shown in the schematic, prepare the series/parallel capacitor
bank, but do not connect to primaries at this time. This will prevent resonance momentarily.
Connect input power to the variac. We started with a full 240 volt series wired system, but

parallel 120 volt wiring can also be used.

Test mechanical assembly by spinning up the motor/rotor/belt and observing operation. Adjust
variac voltage from zero to about % through its range. The active rpm range is under 3000 rpm,
so we don’t need to spin very fast. Assure there is no stack rub (rotor scrubbing on stator), or

other mechanical issues that need to be corrected for smooth operation.

When proper mechanical operation is assured, connect the series/parallel capacitor bank. The
recommended initial configuration of 72 (seventy-two) 0.15 uF (150nF), 3000 volt capacitors
gives us .16875uF (168.75nF), that will withstand up to 24,000 volts. This initial value should be
in the range to produce resonance at approx. 2400 RPM (about 160Hz). Be sure to apply a load
on the output of the generator at all times! We recommend starting with the generator output
wired in series, and four (4) 100 Watt/240 Volt incandescent lamps wired in parallel for initial

load.

Approaching Resonance

If you are satisfied with the test run of your unit and the tank capacitor value, then it's time to
establish resonance of your generator. Slowly increase the speed of the DC motor. As you
approach the resonance point you will notice the rotor speed will overshoot slightly, then lock in

to the RPM determined by the resonance capacitor value. At this point, phase lock is established.
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Once into phase lock, trying to increase the rpm will not increase the rotor speed much, but will
deepen the resonance, thus increasing power output. With a single control, the voltage and

current (power) can be increased or decreased. (See reference material at end of ebook.)

SUGGESTED RESONANCE CAPACITOR
BANK FOR EXPERIMENTATION

NOTE: Safely discharge your capacitor bank after each use of the generator to avoid accidental

electric shock in future use!

Load Bank

There are some safety concerns when running the generator that should be mentioned. When
approaching resonance you want to approach gently as not to send too much surge current to the
load. If the load bank is connected in-series, then you should expect higher terminal voltages to
reflect the cumulative impedance of the load. You should have a method of re-arranging the load
bank with little effort. Although this will save countless hours, it should not be at the expense of
safety. We recommend varying the load while the machine is running using a power rheostat (i.e.

300W @ 1.5 amps).

Hazards and Dangers

Electrical / Mechanical devices are inherently dangerous. Both can cause serious injury,
dismemberment and in some cases death. Due diligence has been applied to ensure that the

generator instructions in this manual are complete and correct. All local and country-specific
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electrical and mechanical regulation code implications, by which such a device may be installed
and operated, cannot possibly be known by us. Nor is it conceivable that any and all possible

hazards and/or results of each procedure or method have been accounted for.

Therefore, the generator must either be directly installed or supervised by an experienced
electrician or electrical technician/engineer, to ensure the installation is done safely and in
accordance with local electrical code. However, the generator is installed the same way as any
commercial generator and does not violate any electrical codes. Anyone engaged in this project
must satisfy themselves that neither their safety, nor the safety of the end user, will be

endangered over the course of the installation and operation of this efficient generator.

Like other renewable energy technologies, you may experiment with increasing the efficiency of
your generator and integrate into wind and solar solutions to live off grid. You could then tell the

utility company that you have moved to a renewable source of energy if they inquire.
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Chapter 6: Load Bank & Protection Gap

T =2 T 5 T « T 5 T & 1 7 T & The load bank must be adjustable as you

- increase the power output. We
I recommend the load bank construction

i depicted in the photo (see actual size

> schematic at back of ebook).
T Y1

This load bank can handle 1200W.

-

o When you set up the load bank you’ll
. want plenty of capacity. It’s getting very
i B difficult to find standard 100W light

bulbs so you might only be able to get
the 72W standard light bulbs that are now being sold. These are still purely resistive loads so

they are okay to use.

As you’re working with the generator there will be requirements for more and more load current.

We recommend setting up so you can switch lamps in and out in series or in parallel.

In the load bank schematic, if you have 6 lamps in series you’ll be able to handle a higher
voltage output (up to about 1,440V). But you’ll get to a point where that won’t be enough load
because the current is lowest with all 6 lamps connected in series (each lamp divides the current).
Still, we recommend starting out with the series lamp string so that you can easily increase or
decrease the load as you’re developing the machine. There will always be a minimum of 2 lamps
in circuit if you’re using the highest wattage you can get (72-100W) so we didn’t show switches

on all lamps.

Using the series string, if you have all 6 sockets filled and all the shorting switches open, this
would be the lightest load. To increase the load, you would switch (short-out) each of the lamps
in sequence (starting with the last lamp in the string), so you would have increasingly more
power going to the bulbs that are still in line. Maximum current would be with all 4 switches
closed. Opening the switches (in sequence) will give you 3, 4, 5 and 6 lamps in series (opens up

the series string).
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When you get into the machine putting out higher output you’ll want to switch to a parallel
connection to be able to withstand more current. Depending on your budget, the parallel bulbs
could just be unscrewed or disconnected (pull the bulb out) which will do the same thing as

opening the switch, so you don’t have to use the switches.

A single 100W light bulb @ 120 Volts draws close to 1 Amp, and using this parallel string you
can handle up to about 6 Amps. This generator is a low current/high voltage generator and
therefore will not put out much more than 4 amps -- but you’ll have the high voltage on the
output and this is how you’ll still be able to get the power. (Voltage X Current = Watts is the
same whether you have 10 Amps and 2,000 Volts, or 2 Amps and 10,000 Volts. You still have
20 kW in either case).

The load bank can also be built so that the series string can be converted to a parallel string.
There are lots of options here.

The maximum power applied to the load bank during the developmental stage will be up to about
1,200 Watts. Once you get the generator output up to this point, you’ll start testing using actual
loads (once you get over about 1200W, and if your goal is self-running, you’ll move away from

the load bank and begin using real loads, such as the drive motor, for self-running).

If you’re going to wire your generator output for 120V then the parallel connection would
probably be used most of the time. Ifit’s a series connection (230-240V system), then you would

probably want to start with series light bulbs because of the higher voltage.

When you get to the point where you’re tuning the exciter coil circuit, there’s a requirement to be

able to quickly increase the load as the energy is coming in from the environment. But switching
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in additional lamps while the generator is running will cause a step change in the current which

will surge the generator.

The best way to increase the load while running is to use a sliding rheostat or a rotary rheostat.
This is most important for the development process while tuning. When you get to the finish of
your generator build, electronics will be used to regulate step changes in the load and prevent
surging. We prefer a rheostat with a dial (rotary) because we can increment the load smoothly
and avoid having a big step in it (surging) but we did use the sliding rheostat which we discuss
below.

The sliding/rotary rheostat will be at the connection of the generator continually so you will
always have it in line regardless of the load set up (series or parallel). The rheostat we used is
pictured above left (the biggest one). This is a 300W power resistor that will handle up to 1.5
Amps. It’s about 133 ohms and will handle up to about 200V. These are low torque; doesn’t take

much to move the slider.

Depending on what country you’re in, you’ll use different lampholders on your load bank

(reference different styles at back of this ebook).

The wiring can also be done several ways. We found that one of the best ways was to use the
European style barrier strips (see chapter 5). These come in many different sizes and current

ratings, so as your load bank gets bigger these are very handy in making all the connections.

You can construct this however you want. We used a 1”’x 6” plank of wood and mounted the
lampholders on it. You can also buy pre-made metal 15 amp, 12-outlet strips, and use lamp
socket adapters and tap switches on each lamp. Series-parallel switches could also be mounted

directly on the outlet strip for convenience.

We used standard light bulb sockets on a strip of wood with pull chains. We also recommend

switches built onto the load bank.

You can experiment with both series and parallel configurations in your load bank. For the
parallel connection, the phasing of the output coils (secondaries) is such that the start lead of one
coil has to be connected to the finish lead of the other coil, and the finish of the first coil to the

start of the second coil. These 2 outputs are then connected to the load bank.
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]

DISCONNECT NEON OR
REMOVE SWITCH (FOR
240 VOLT)

The strip in the photo to the left is set up
for 120 volts, so if you’re going to use it
on 240 volts it’s a good idea to disconnect
the neon lamp that’s in the switch on the
strip. We were using a 120V strip on 240
and it blew out that neon and burned the

resistor so we are informing you.

This strip is set up with all 12 sockets in
parallel, and the switch controls all of
them. So the whole strip is either off or on.
We opened ours up, removed the switch,

and left the first 6 outlets wired in parallel.

We then changed the wiring on the other 6 outlets so they would be in series. (You can reference

the schematic for the load bank.) There is enough room in between the other outlets so that you

could install a switch if you wanted to set it up like the schematic. Using these outlet strips is just

a recommendation. You can do it however it works best for you. The strips are available at
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Harbor Freight in the U.S., and are reasonably priced. You could buy two of them and make one
all parallel and one all series. There are several ways to do this. We wanted to give you some
options so you can visualize what it would look like.

The Protection Gap

The protection gap goes right across the connection to the capacitors for protection of the core.
This is essentially 2 spark gap rods separated by about 4 mm initially. We adjusted the protection
gap so that it sparks when the primary coil goes above about 12kVV RMS. The opening can be

adjusted to fire at any primary voltage

level you wish to set as your maximum.

We’ve seen this spark gap fire on a
number of occasions so it’s a good fail-
safe mechanism just in case you push
the kVs a little too high — this spark gap
protects the core (primary windings)

from over voltage by providing a
discharge path on the outside of the

windings so that arcing cannot occur

inside.

PLEASE NOTE: Notwithstanding the importance of a protection gap, there are some choices for
your insulation system. However, regarding arcing within the core, the risks are more in how the
machine is operated (operator error) than with the insulation system. Internal arcing can occur
if the machine is operated in resonance with either no load, or too much load. These conditions
cause the primary high voltage to rise above the rating of the wire insulation. As long as the
machine is operated with a proper load, we have not seen any arcing in the core. The people

building QEGs have found this to be very effective protection while testing and experimenting.
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There are several ways to assemble your protection gap. Electrical one-hole
mount lug terminals can be used to make a cheap and very easy spark gap. We

recommend using these. The mounting hole is 9/32” and the hole in the barrel is

also 9/32,” so you can put in a 1/4” steel rod and clamp it down with the screw.
If you use 2 of these facing each other, you can mount them permanently to the core assembly,
then connect your leads from the capacitors (see photo above). We bolted the protection gap
lugs into the mounting shoe from the outside, using 2 of the 5 existing lag bolts through the end
plate (see photo above). We used ring terminals under each of the lag bolts to wire into the
terminal strip, where the primary leads connect to the capacitor bank. The spark gap will be
across this connection all the time. When the generator’s all wired up, the output leads will also

be connected to this terminal strip.

For the elements of the spark gap, you can use A2 type drill rod (the steel stock used to make
drill bits) cut to length. You can also use '4” soft steel rod (most hardware stores in the U.S. have
a display with this type of rod). This protection gap won’t fire often so it really doesn’t have to
be hardened steel, but when you assemble your exciter coil spark gap, you will need to use
hardened steel or tungsten for the elements, to prevent erosion of the gap openings. You can
grind the end of the drill rod into a point but you don’t have to. It will work flat but it’s easier to

determine the 3KV per mm spacing measurement if they’re pointed.

The initial setup for adjusting the gap is about 4-6mm so if you go above 12,000 - 18,000 Volts it
will fire. Eventually you’ll be going higher than that but this is a good starting point for

resonance.

PLEASE NOTE: The very first time you go into resonance, the protection gap will probably fire
off, regardless of the gap setting. This is due to voltage overshoot the first time the capacitors
and primary coils are energized. Don’t be alarmed. This is normal and will only happen the first
time. When you hear one or more loud cracks and see the sparks, just back off the RPM slightly,
then dial it back up and it should go into resonance normally. If the gap fires the second time you

go into resonance, open the gap slightly.

Please see APPENDIX for references and resource materials at the back of this ebook.
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Chapter 7: QEG Operational Description

This chapter will talk about how the machine actually works. We wanted to make sure that
people understand as well as they can at this stage how this machine generates power, and what
we’ll be doing to get the second and third resonances working, in order for the machine to self-
sustain and provide additional power to run your home and other electrical loads.

The Sweet Spot Test

There is a specific rpm and frequency (basic resonance level) where the generator will put out
more power. This is what we’ve been calling the ‘sweet spot’ testing. You have to look for the
RPM/frequency where you get the highest output power for the lowest input power from the
mains (from the wall). It will be necessary to stop the machine, change capacitor value, then
restart the machine at the new RPM/frequency. Each change in the capacitor value will change
the RPM and frequency where the machine goes into resonance. Since each core has slightly

different characteristics, you will need to experiment to find the best output condition.

The following is what we did during the build in Morocco in April of 2014:

We purchased 50 microwave oven capacitors that were 5.0uF (microfarad) @ 450 volts. A
Russian engineer that came to the build also brought us 6 military surplus capacitors that were
1.0uF @ 5,000 volts (5kV) each. We used these initially (167nF / 0.167uF total value wired in
series), but we needed to be able to make small step changes in the capacitor value. We figured
with the capacitors we had on hand, we could set up a test to increment the capacitor values (up
or down) in steps of about 7nF (nanofarad). We decided to look for the sweet spot between about
1,700 and 3,000 RPM, because the overall mechanical design is smoothest and quietest in the
range between 2,200-2,700 RPM, and the final operating RPM will most likely be in this range
(the WITTS machine is running at 2,450 RPM in the ‘40kW Fuelless Generator’ video).

See results of the ‘Sweet Spot’ test on the following page:
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QEG SWEET SPOT TEST

Test ¥ Image # Power in W RPM Cap. nf Vims | Amp x0.1 freq Pwr out
1 3277 700 1733 332.0 163 17.6 116 286.88
2 3278 700 1751 325.5 162 15.5 115 251.1
3 3279 700 1760 322.0 166 17.7 117 293.82
+ 3280 700 1788 312.5 171 18 119 307.8
5 3281 700 1807 306.4 155 16.2 120 251.1
6 3282 700 1815 303.5 160 17 120 272
7 3283 700 1842 294.8 160 17 123 272
8 3284 700 1860 289.3 155 16.5 124 255.75
9 3285 700 1869 286.7 160 17 125 272
10 3286 700 1896 278.8 160 17 126 272
11 3287 700 1913 274.0 145 16 127 232
12 3288 700 1922 271.5 160 17 128 272
13 3289 700 1948 264.4 155 17 129 263.5
14 3290 700 1965 260.0 163 17 130 277.1
15 3291 700 1973 257.9 160 16.3 132 260.8
16 3292 700 2023 251.0 165 20 135 250.2
17 3294 700 2017 247.7 150 16 135 240
18 3295 700 2050 2413 156 15.7 136 244.92
19 3296 700 2066 236.6 160 15.7 137 251.2
20 3297 700 20599 229.6 145 15 138 2175
21 3298 700 2148 2205 160 15.8 142 252.8
22 3300 700 2195 210.9 155 16 146 248
23 3303 700 2254 201.1 150 16.1 150 2415
24 3304 700 2298 193.8 150 15.8 151 237
25 3305 700 2343 186.6 150 16 156 240
26 3306 700 2385 180.1 150 15.6 159 234

27 3307 700 2429 174.0 150 16 163 240
28 3308 700 2485 166.6 144 15.4 165 221.76
29 3309 700 2525 161.8 140 15.3 169 214.2
30 3310 700 2566 156.6 138 15.4 171 212.52
31 3311 700 2605 152.2 136 15.1 173 205.36
32 3312 700 2645 147.7 130 15.2 176 197.6
33 3313 700 2682 144.0 130 14.9 179 193.7
34 3314 700 2719 140.0 132 15 181 198
35 3316 700 2757 136.3 135 14.9 184 201.15
36 3317 700 2793 132.9 134 14.9 186 199,66
37 3318 700 2829 129.5 132 14.9 188 196.68
38 3319 700 2867 126.4 130 14.7 191 191.1
39 3320 700 2903 1236 130 14.9 194 193.7
40 3321 700 2939 120.6 132 15 196 198
41 3322 700 2974 117.8 138 14.7 198 202.86
42 3324 700 3008 115.2 129 14.7 200 189.63
43 low check 700 1999 251.6 160 15.9 133 254.4
44 | xtralo check 700 1727 337.8 170 17.5 115 297.5
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Power, speed curve
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We took scope shots of each of the steps, and we used a plug—in appliance monitor (similar to
the ‘Kill-a-Watt®” line of products), to monitor the RMS wattage input.

We then ran the machine up into resonance and set the variac so the input power was right at 700
watts for each step. We tried to keep the input power very close to 700 watts for each change of
capacitor value. The value of the resonance capacitors determine the frequency (and rpm) at
which the LC tank circuit goes into resonance. Notwithstanding the action of the spinning rotor,
the inductance in the 3100 turn coils is basically fixed, so the RPM you’re going to run at in
resonance is effectively determined by the capacitor value only. We did the first test with 332nF
which resulted in 1,733 RPM/116Hz. We then went through many iterations with the capacitor
values (in 7nF steps), up to 3,008 RPM/200Hz. The best output power was at the low end of the
RPM range we selected, at TEST #4 (1,788 RPM, 119Hz, and capacitor value of 312.5nF). This
confirms that the machine (at the basic resonance level) generally has more power output at
lower RPM.

68

How To BUILD AN ENERGY EFFICIENT GENERATOR



Note the RPM/frequency where you get the best power output from your machine. You will need
to do the sweet spot test again after we get the second resonance, and again after the third. This is
most likely what will determine the final RPM. There is a lot of stored energy in the core.
Determine which frequency/RPM will put out the most power with the least input from the wall.

Capacitors

We chose to conduct our experiments with 3000 volt rated capacitors. The higher the voltage
rating of each capacitor, the fewer you will need to meet the 24 kV voltage withstand
requirement (12 units required @ 2,000 Volts each, but only 8 units @ 3,000 Volts). One of the
concerns with the capacitors is cost. As the capacitance (nF/uF value) goes higher, so does the
price. Above about 1.0uF (1000nF), the price begins to go up rapidly. Also, it becomes
increasingly difficult to find capacitors with high voltage ratings as you go higher in capacitance
value. Several QEG teams have used twelve 2.5uF/2,000 Volt snubber capacitors on their
machines for first resonance... but these are expensive capacitors. Depending on your budget, it
may be cheaper to use 3,000 Volt (or higher) rated units, with lower capacitance value. You’ll
need to use more units to get to the desired capacitance value, but it’s still cheaper to go with
more capacitors of smaller value (see Chapter 3 for detailed information on constructing a

suitable capacitor bank).

Operation of the Machine

All 4 of the windings share the same toroidal core. Toroidal means ring or donut shaped, and also
indicates that all the lines of force are contained within the core. This is a toroidal core with 4
pole pieces, making it quite unique. Another name for this generator could be variable reluctance
generator or switched reluctance generator, since the primary high voltage is self-generated
through mechanically pumped parametric resonance. The resonance occurs as a function of the
spinning rotor modulating (switching/varying) the reluctance/inductance in the primary tank
circuit windings. This modulation initiates an oscillation which can develop up to 20,000 volts
(20kV) or more in amplitude, with frequency determined by the tank capacitor value and
inductance value in the primary windings. Power is then transferred to the secondary during the
intervals where the rotor is between pole pieces (unaligned). The resultant power output is

relatively high-voltage, low current AC.
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‘Parametric’ resonance is defined as an oscillation resulting from the changing or variation of
one (or more) parameters of a tuned circuit (tank circuit). The parameter we’re varying is the
inductance/reluctance in the primary windings. The primary oscillation happens on a toroidal
core with other windings on it, so the other windings (secondaries), pick up the collapse of the
field that is generated from the oscillation.

A conventional generator is based upon the windings having a constant fixed reluctance and
inductance value. A wound rotor, with slip rings or a commutator rotates within a field produced

by permanent magnets or electromagnets, and there is no tuned circuit (tank circuit).

In the QEG, the frequency in the primary is half the frequency in the secondary. The inductance
(and reluctance) is modulated 4 times per revolution as the rotor spins past the stator poles. To
calculate the output frequency from RPM, simply plug in the RPM value and divide that by 60.
Take the result and multiply by 4. This will give you your output frequency, and the input
frequency (primary frequency) is half of that.

E-H|U|.-Ld| *Id" | .
a « @ Parametric Energy Equation
Flux Paramatric
Coupling  Coupling
Term Term
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Please see APPENDIX for references and resource materials at the back of this ebook.
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Chapter 8: Safety, Interactions & 3 Rs Part 1

The cautions and safety information in Chapter 5 has mostly to do with installing the QEG when
you get to that point. It talks about the need to have professional assistance/advice when

installing, even though it’s installed the same way as any conventional generator.

Another safety issue that can come up with the machine is the possibility of the resonance
capacitors holding a charge after the machine has stopped. In the experiments we’ve done to date
we’ve never had the resonance capacitors hold a
charge, but just to make sure everyone is safe, we
recommend that you at least try to discharge them
after running live tests and before handling them or
changing connections. Momentarily short out the
two primary coil leads right at the connections to
the capacitors, or directly across the capacitors. We

recommend using a 5 to 10 Watt resistor (in the

range of 100 to 1000 ohms) and momentarily

connect it across the primary coil/capacitor leads.

In the discussion of the safe operation of the machine, there are some interactions you should be
aware of, and there are quite a few variables. The generator will resonate at many different
frequencies (anywhere between 50 and 500 nanofarads). You can put those values of capacitance
in and get resonance at various rpms. The machine produces a little more power at the lower

frequencies (between 1500 and 2000 rpm).

In Chapter 6, we talked about setting the opening of the spark gap to whatever maximum high
voltage level you’ll be running at for experiments. The level of primary high voltage generated
depends on tank capacitor value, rotor rpm, and load value. Generally speaking, when you dial
up the machine and start to get into resonance, the way it operates normally is thus: the rpm will
overshoot slightly as you’re spinning up the rotor and approaching the resonant frequency. When
you get to the resonance point you can hear the rpm overshoot slightly, then the phase lock takes
over and clamps the rpm right at the frequency determined by the particular combination of

capacitors, rpm, and load value. If you try to increase the speed any further when it’s in phase
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lock, the rpm doesn’t increase much but the output power increases. As you add more
mechanical energy to the machine the resonance deepens and you get more power output, and
the primary high voltage increases in response to increases in the load.

There are some dependencies and interactions based on whether the generator is heavily loaded
or lightly loaded. The most obvious is, as you approach resonance with too light a load, it will
bounce in and out of resonance (speed up, slow down). As this is happening, the light bulbs will
repeatedly go on very brightly, then go off and you’ll hear the speed of the generator fluctuating
(it will go into resonance, come out and go in again, etc.). Be careful if you see this happening,
as you could blow out a light bulb, which could cause a no-load condition and firing of the
protection gap. The solution is to add more load, which will stabilize the generator output (the
minimum load we’ve been able to run is about 400 Watts). It will be very stable when you get a

good minimum load at your selected resonant frequency (set by the capacitor value).

At this point in development the resonance has some dependency on how the output is wired,
whether in series or parallel, and how much load (light bulbs) you’re drawing from the machine.

This will all affect the point at which the machine goes into resonance.

Although the tank circuit parameters set up the basic resonance point, the load setting also affects
where it goes into resonance, but to a lesser extent than the capacitors. If the load is lighter it will
go into resonance at a slightly higher rpom. When you have a heavy load it will go into resonance
at a slightly lower rpm. It’s not a big difference but you should always have the load set up and

connected whenever you go into resonance.

We recommend that you start with between 400 and 600 Watts of light bulbs. Whether you use
120 Volt or 230/240 Volt bulbs depends on what secondary wiring you select (parallel or series,
120 or 230/240 Volt system). If using our suggested load bank, the sliding (or rotary) rheostat
should always be in circuit, so the load value is continuously adjustable within the fixed value set
by the light bulbs.

NOTE: The load setting and capacitor value are the factors that determine the RPM/frequency

where the machine will go into resonance.
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When you get to the final stage there will be some electronics used to stabilize the voltage at 120
or 230/240 Volts, and also to
convert the output frequency.

Agpril 2, 1957 Mo swiTH 2,787,755 We want to keep the system as
i e 15, 055 affordable as possible, so the

ultimate goal is not necessarily
to connect the generator to an
inverter (to interface with the

electric grid), although that is

one final use. There are several
techniques that many groups
working on QEGs are ready to apply, that are targeted more toward a stand-alone, off-grid

system that won’t require you to buy an inverter in addition to the cost of the generator.

One of those circuits is a magnetic frequency divider (see photo). The photo is of a simple circuit
(public domain patent). As of the writing of this ebook, we will need to build this and scale the
components to be able to handle the voltage and current that’s in the system. These are saturable
reactors and a saturable transformer. The reactors will only operate through a certain range of
magnetic flux. At the point they become saturated they will pass all the signal. If you divide by 8
you can input a frequency around 400 Hz and the output side will convert to 50 or 60 Hz, but it
doesn’t change the power. This circuit should be able to pass all the power that we’re generating
but it will modify the frequency and stabilize the voltage. This is just one possible solution for

electronically conditioning the output when we get to that point.

MEASUREMENTS

Fluke 80K-40 kV Probe

When you want to safely measure the high voltage level, use a \

1000:1 voltage probe (see tools-equipment list).
Measure across the terminals where the resonance capacitors connect to the primary coil leads.
This will give you the primary circuit voltage reading. To measure the voltage in the secondary,

measure across the L1 and L2 outputs (see schematic). This probe will allow you to read up to

75

How To BUILD AN ENERGY EFFICIENT GENERATOR



40,000 volts on your digital multimeter or oscilloscope. The probe we recommend has a dual
banana plug for easy connection to your multimeter. If using the probe on a scope, you will need
a banana plug-to-BNC adapter (tools-equipment list). Measure between the tip of the probe and
the ground clip (the clip would go to one side of the capacitor bank and the tip to the other).

USE CAUTION!! - HIGH VOLTAGE

Cen-Tech 98674 DMM

This is a unique digital multimeter from Cen-Tech that we
found at Harbor Freight stores in the U.S. (only $60 USD)!
In addition to the normal measurements of voltage, current,
and capacitance, this meter also measures temperature,
humidity, light intensity and sound intensity. In addition, if

you have the rotary dial set to a position that’s wrong for

the leads, the banana sockets light up to indicate where you
should connect the probes for the setting you have on the rotary dial (so you know where to plug

in).
Input Power Monitor

The power monitor we recommend (HQRP Model D02A)
has universal input voltage (90 to 280 Volts) so it can be
used anywhere in the world, and has many other useful
functions. We have incorporated this meter into our QEG
setup to monitor the input power (wattage) full-time.
Install this at your power source, and then plug in your
supply cord going to the QEG. All QEG power comes

through the meter, so this will allow you to determine

how much power you’re drawing from the grid, and

\

compare that with how much power you’re generating.
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Uni-T Model UT-612 LCR Meter

The LCR meter we use measures inductance, capacitance and resistance, and has adjustable test
frequency for better measurement accuracy. Test frequencies of 100Hz, 120Hz, 1kHz, 10kHz
and 100kHz can be set for inductance and capacitance readings. This is a useful feature for
examining a component nearer to its actual operating frequency. This will be useful when we

reach the point of tuning the exciter coil using low value mica and ceramic capacitors.

It’s a good idea to have 2 LCR meters during the testing
because there are a lot of factors involved when measuring
inductance. It will be helpful to compare readings from one
meter with readings from a second meter to verify a
measured value. It can also make a difference how much
contact the probe is making with the device under test. This
meter comes with a test clip with wide conductors so you can

get better contact to the component you’re testing.

Most LCR meters a have maximum range of only 20
Henrys. We will be working with values up to 26 Henrys (measuring the primary inductance), so
make sure both your meters have a range greater than 20 Henrys. Comparative readings are very
helpful when working with inductors and low-value capacitors. In addition, this meter has an

extremely accurate DC resistance function. This is also handy when working with inductors.
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Oscilloscope

We used a Tektronix TDS 2024B, 200 MHz, 4 channel oscilloscope with FFT (fast Fourier
transform) function. FFT allows you to use the scope as a spectrum analyzer. This will be handy
for the second and third resonances, especially working with the exciter coil. The spectrum

analyzer function isn’t absolutely necessary, but is helpful for signal analysis.

This scope also performs math functions so you can plot voltage and current waveforms to
calculate power, and observe wave forms when they’re added or subtracted. This is a good
feature-rich scope at a good price. Used, fully functional, calibrated units can also be found on e-

bay.

NOTE: You do not need electronics to get to overunity with this machine. Electronics are only
needed to regulate output voltage and frequency. We have several electronic solutions (inverter-
like technology) to rectify the output (convert to DC), chop it up in the inverter and convert it

back to AC. This is one way to get control of the amplitude and frequency of the output power.

NOTE: Regarding the grid-tie type of inverters that connect to your electrical mains; if you have
momentary demand for more power than the generating system can provide, the inverter will
automatically take some of the power you're demanding from the grid. Conversely, at the times
when your demand is low you can actually feed power back to the grid (reduce your bill, or even

get money back from the electric company)!

Another Interaction

If the secondary isn’t loaded, the primary voltage will rise too high. The power that you draw
from the load is what regulates the primary high voltage. So if there isn’t any load on the
generator there’s a possibility of shorting out the core because the high voltage will rise

uncontrolled. If you don’t have a protection gap, it’s possible the core could be damaged.

NOTE: Always have a load on the machine. We recommend starting with 400 Watts.

Please see APPENDIX for references and resource materials at the back of this ebook.

CLICK HERE FOR CLASS 8 VIDEO/PDF PACKAGE

78

How To BUILD AN ENERGY EFFICIENT GENERATOR


http://store.payloadz.com/go?id=2245002

Chapter 9: 3 Rs Pt 2, Exciter Coil, Grounding

We will have 3 resonances working together to amplify the generator’s output voltage;

The first resonance is the parametric oscillation that’s set up by the spinning rotor modulating the
inductance (and reluctance) in the core. There is more than a 50% change in inductance between
the aligned and unaligned positions. This constant changing of inductance as the rotor spins and
speeds up (varying the inductance parameter), causes a small oscillation voltage to start, which
quickly builds up in amplitude, until you have up to 20,000 Volts (20kV) in the primary coils.
The rotor then locks in at the resonant frequency/RPM.

The second resonance is the core steel actually vibrating. From previous testing we know that the
resonant frequency of the steel is around 1500 Hz. We have to get that number into a range
where the generator can actually run. If we were to try to run the generator to produce a 1500Hz
output that would be about 22,000 rpm, much faster than this machine can spin. In fact, the best
speed range for the machine is under 3000 rpm. So the solution is to get the frequency of the
steel to be around 400 Hz while the rotor is at 200 Hz or less. This can be done by resonating on

a harmonic (photo), as we explain in the ‘Next Steps’ section
(Chapter 10 of this e-book).

Volts <™, Fundamental
’ "‘\. The third resonance is the exciter coil resonance, tuned (in the
,c ~\ [““"“"'\ secondary circuit) to 1.3MHz, which conducts radiant energy
- VUV W\ | into the core to condition and electrify the core steel.
\ /
: \\-\-.. / There are some interactions, but the exciter coil resonance (3rd
N resonance) is not directly related to the mechanical resonance

(2™ resonance), or to the parametric resonance (1% resonance), so the 3 resonances are isolated

and additive.

Exciter Coil

The exciter coil is actually a 1.3 MHz tuned antenna, and the 20 to 50 foot external antenna wire
is an extension of the exciter coil, used only to enhance the amplitude of the radiant signal
coming in to the exciter coil. When the rotor aligns with a pair of stator poles, magnetic flux

'switches' across half of the stator core and a magnetic loop is created. As the rotor moves out of
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alignment, the reluctance between the rotor and core changes quickly and causes the circulating
magnetic flux to break; this is where radiant energy is introduced into the circuit (Chapter 10).

We were instructed by WITTS that the exciter coil could be wound using the same wire as used
on the secondary windings, but they felt it was easier to bring in the energy using ‘multiple
strand’ wire. We took that to mean we should use stranded/jacketed wire (instead of magnet
wire), so we wound the first time using 100 turns of premium quality high-stranding (41/30), #12
jacketed wire. The first exciter coil was built as a single-layer helical (or solenoid) coil using this
wire, but we found that tuning the circuit to 1.3 MHz proved difficult with the coil connected in-
circuit, due to the presence of many harmonics making it difficult to tune to the fundamental
frequency (1.3MHz).

When trying to condition the core with the
exciter coil we should see a small spark across
the exciter coil spark gap, but with the single-
layer coil, there was not enough inductance to
develop sufficient voltage to energize the
spark gap. After further research we realized
that the exciter coil cannot be constructed as a

helical coil, rather, it should be wound using

multiple layers, to yield the highest

inductance.

During the time we were doing these experiments, an associate had taken a WITTS class (for
their 3,000 Watt motor/generator project). That project uses an identical exciter coil, and we
learned that what they meant by ‘multiple-strand’ was not standard stranded wire. They were
talking about taking 4 or 5 strands of the #20 magnet wire used on the primaries, twisting it into
a bundle with about the same overall diameter as a 12 gauge wire, and winding the exciter coil
with that. In addition, our associate was given a link to a WITTS video, where the actual exciter

coil is shown. Here is the link: https://www.youtube.com/watch?v=JgxLOV_NNcg

The exciter coil is a bit difficult to see in the video, but if you look carefully, stopping and

starting the video, you can see it in-between the motor and the generator. It is indeed a flat,
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multi-layer loop type coil, about 1 inch thick, with about the same inside diameter as a CD
(4.7”), and no coil form. Loop coils and loop antennas are traditionally used for radio direction-

finding and for directional, rotatable amateur radio antennas (mostly for listening).

We realized that the multiple-strand wire WITTS mentioned is similar to Litz wire (multiple
small strands of individually insulated magnet wire, soldered together at the ends, to form a
single conductor). Litz wire is constructed to be impedance-controlled, and frequency specific, to
minimize AC losses. With all the parameters considered, it seemed to be the best choice. We
purchased some #14 Litz wire from an electronics surplus store, and that’s what we’re working
with now. It’s not the optimum strand size (165/36 - #14 AWG, 20-50kHz) for this frequency, but
so far we have tried tuning the coil on the bench, and it tunes up much more easily (only 2 low
amplitude harmonics, and the fundamental). The exact Litz wire for the application would be
1725/46. This is 1,725 individual strands of #46 magnet wire bundled together to form a #14
AWG single conductor, for use between 850kHz—1.4MHz. The insulation should be rated for

minimum 3,000 Volts.

We will obtain 100 feet of the proper

Litz wire, for continuing the experiment.

We are currently testing the exciter coil
built as shown in the photo. As
mentioned, we have done a rough tuning
on this coil so far with good results. We
cut off 1 inch from the top of the original
exciter coil form (4.7 inch diameter

Plexiglass/Perspex tubing), and glued on

two flanges that were cut off an old wire
reel. We then removed the cap (with terminals, variable capacitor, and spark gap) from the

original helical coil, and attached it to the new coil form with hot melt glue.

The exciter coil must be physically placed in-between the motor and the generator during tuning,

as it needs to take advantage of the circulating magnetic fields there, to assist with starting the
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1.3MHz resonance. The motor position should be adjustable in order to optimize these magnetic

fields impinging on the exciter coil windings (see “V-Belts” in Chapter 4).

Exciter Coil Tuning

The exciter coil tuning procedure is thus: starting with the exciter coil wound with 100 turns of
the above Litz wire, connect the START (inside) lead to the L1 terminal coming from the
generator, along with the external antenna feedline. (See schematic here, and at back of book).
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Then connect the FINISH (outside) lead from the coil to the ungrounded side of the load bank
(L2 side is grounded). Your initial spark gap opening should be between 0.005” and 0.010”, and
the initial value of the (fixed or variable) mica capacitor should be between about 30 and 50pF
(picofarad). We recommend using a 1000 Volt rated, 15-125 pF variable mica compression

capacitor here, such as Arco part number (CTM)-302M (see photos).
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We made a 1-turn transmitting loop using a 2-foot long piece of #14 jacketed solid copper wire,
with a 50Q carbon composition resistor in series, t0 loosely couple the signal generator output
into the coil. We taped the 1-turn loop flat up against the flange opposite the cover with the spark
gap/capacitor/terminals. The transmitting loop does not make electrical connection to the coil,

it’s simply taped on to the flange in proximity to the coil windings.

Assure that the entire assembly is placed in-between the motor and generator, and set the signal
generator output for sine wave, at about 2MHz initially. Set the signal output level to about half
(about 10 Volts). Place your R.F. field strength meter somewhere within about a 1-foot radius of
the exciter coil, and set it near maximum sensitivity.
Making sure the load bank is connected, bring the generator

into resonance. Now slowly sweep the frequency from

2MHz downward while looking for an indication on the

field strength meter. Note the frequency at which you have

the highest indication on the field strength meter (lower the

sensitivity or move the meter further away if your reading

is off the scale). The exciter coil’s initial resonance will

likely be below 1.3 MHz, so you’ll have to remove turns

until you get the highest field strength reading right at 1.3MHz. Adjust the variable capacitor to
fine tune when you get close to 1.3MHz. There are several techniques for tuning an inductor, and
it can be a bit tricky, but there are several websites where these techniques are explained in
detail. If you need help with this step, you can Google “how to tune an inductor” for a better

understanding.
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Grounding

When trying to bring in the atmospheric energy, it’s important to provide the opposite pole. This
means we have to connect to a good ground (on the L2 side of the secondary). WITTS informed
us that a variable resistor with a value between about 20k and 40k ohm should be placed in series
with ground and the low side (L2) generator output, with a capacitor across it. They didn’t
provide the capacitor value, so it will have to be determined experimentally. We used a 0.01uF
(10nF), 400 Volt film capacitor for the initial value. Also, a 15 Amp AC ammeter can be placed
in line (in series) with the ground wire, to observe the atmospheric energy coming in. We used a
50k ohm, 50 Watt rheostat for the variable resistor, and drove an 8-foot copper clad ground rod
into the earth about 30 feet from the generator for a solid ground reference.

We were instructed that as the generator is running, we should let the exciter coil spark gap
discharge for 2-3 seconds at a time repeatedly while tuning, for the first couple of weeks of
operation. As the energy is coming in (as observed on the ammeter in the ground line), the load
should be momentarily increased using the 300 watt (sliding or rotary) rheostat on the load bank.

This technique will help to bring the energy in faster.

At this point we need to develop the mechanical resonance (2" resonance) before continuing
with the exciter coil experiments. This is because we need to first increase the secondary voltage
output, in order for the exciter coil to work properly (see Chapter 10 for details). We will
continue with development of the exciter coil resonance after the current experiments, detailed in
Chapter 10.

NOTE: Exciter coil is a little bit of a misnomer, it’s actually an antenna to bring in the radiant
energy from the atmosphere. This is not as difficult as one might think, since the machine creates
its own radiant energy and the atmospheric energy will find it. This is how we connect to the

radiant energy in the atmosphere needed to condition the core.

Please see APPENDIX for references and resource materials at the back of this ebook.

CLICK HERE FOR CLASS 9 VIDEO/PDF PACKAGE
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Chapter 10: 3 Rs Pt 3, Antenna, Radiant Energy

History of Antenna Experiments

We were told by our teachers that an antenna can be connected to the exciter coil while tuning to
assist in bringing in the radiant energy from the atmosphere. During our research for methods of
obtaining this energy, we found a paper that discussed setting up a resonance between the
ionosphere and an antenna on the surface of the Earth, where you could actually set up a resonant
RF signal between your antenna and the ionosphere.

It seemed that in order to make this system work you would need to have a resonant antenna, the
same style of antenna that’s used by amateur radio operators. The antenna would have to be set
up for the specific frequency you’re going to be operating on; in this case 1.3 MHz. When you’re
tuning an air core inductor or coil, some amateur radio experience is handy. Also, using the
spectrum analyzer function on your scope as discussed previously, you are able to see the signal
strength as amplitude (peaks) on the scope. This shows the signal intensity at different frequency
points across a range that you select. We determined the highest amplitude signals at our
location, were around 7 MHz, and proceeded to construct a resonant antenna system with this
information. However, after further research we discovered it doesn’t have to be tuned or

resonant. In fact, it’s not as difficult to get this energy from the atmosphere as we first thought.
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The reason you don’t need a resonant antenna is because you’re not trying to get a radio signal,
you just need a conductor out in the atmosphere, and the higher you can get the antenna, the less
time you’ll spend getting the machine tuned, because you can pick up more of the radiant signal
in the atmosphere just from the height. The antenna length should be anywhere from 20-50 ft.,
with a simple open wire feedline.

Radiant Energy

When the generator is in resonance and putting out
power, the point where the high voltage is at
maximum is during the interval where the rotor is
aligned with the stator poles. There’s no secondary
output during this period. The power is transferred
from the primary to the secondary when the rotor is

unaligned (between stator poles).

When you’re looking at the current in the secondary you can see many radiant spikes (any spikes
that are narrower or shorter than 100 nanoseconds). If you look at the primary waveform on the
scope it’s very sharp and defined, and the same is true with the secondary voltage signal (well-
defined), however, the current signal looks like a very noisy signal — this is not noise — these are
radiant energy spikes. You will have these spikes in the whole system (the core and windings)

when the system is operating; this is the machine creating (its own) radiant energy.

The document 'RF Energy via lonosphere' attached to this e-book cites how it's possible to
access electrical energy from the ionosphere using aerials to set up a resonance between a

receiving antenna and the ionosphere. It is highly recommended that you read this document.

sLUULESH
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In deciding which (of the 2" or 3" resonances to work on next, we started with the exciter coil
resonance since it was shown (in the secondary circuit) as part of the original WITTS schematic.
However, during development we determined that an increase in the generator’s voltage output
was needed first, in order for the exciter coil to work properly. This indicated that developing the

mechanical resonance has to come first.

Next Steps
Please refer to the new build manual which can be downloaded free here:

https://hopeqirl2012.files.wordpress.com/2015/03/geg-build-manual-25-mar-15.pdf

We've successfully built 5 machines ourselves, and have confirmation of reaching (the first)
resonance from at least 10 other builders around the world. At the present point in development,
the machine will produce a maximum of about 800 Watts output, for input of about 1,000 Watts.
So we're still 200 Watts away from unity (input and output at same level).

The machine was originally designed in the 1930's when modern electronics were not available,
and electronics are not needed to generate output power well in excess of the input power used to
run the motor and spin the rotor. Electronics are needed only for the frequency conversion
(400Hz to 50/60Hz), and output voltage regulation (120/230-240 VAC). We have several
different electronic (and some electromagnetic) solutions that can be applied once we reach that

point in development, and of course we'll use the most efficient method.

When the machine is running and generating output, the primary voltage is produced by
Parametric Oscillation (primary tank circuit reluctance/inductance modulated by the rotor
motion). This is the source of power in the QEG, and power is transferred to the secondary
windings at the zero crossing points, so there is no stall effect (very little back EMF/Lenz effect),
and very little heating of the core/windings. These are some of the unique features of this

generator.
2nd resonance: Core mechanical Resonance — Experiments

The second resonance is the mechanical resonance of the steel in the core. It is a piezoelectric
effect vibration that creates voltage by creating a ‘ringing’ or vibrating motion in the steel. We

will use this effect to produce a large amount of additional voltage in the core. The process of
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accumulating additional voltage through mechanical resonance is isolated from the basic
resonance, but is also additive to it. The additional voltage that we create from the mechanical
resonance will add to the output power of the generator, and also provide sufficient energy to

properly drive the exciter coil circuit.

We made an announcement on the be-do website that entails adding a third coil set over the top
of the secondary coils. This is how we propose to harness additional voltage from the core
mechanical resonance. The experiment is detailed below.

Audio Amp Test

A 600 Watt automotive audio power amplifier was used (with 12VDC switching power supply)
to drive the low impedance (approx. 1.5Q) secondaries, wired in series. We used a 20MHz
signal/function generator to drive the audio amp with a 50% duty cycle square wave signal,
between about 47Hz and 2,000Hz (2KHz). We then connected the scope across the primary
windings (also wired in series) and observed the core’s response to the input signals. The output
level from the signal generator was set to about 18V, just below clipping of the signal, and the
rotor was held stationary, in alignment with 2 of the pole pieces (for maximum inductance) — See

schematic at back of book:

The test was done with no load (resistance) across the primaries, in order that all aspects of the
signal could be observed, including reflections and harmonics. The results provided several of

the answers we’ve been looking for, both directly and by inference;

Mechanical Resonant Frequency of the Steel

As we swept through the frequency range, there was a very obvious fundamental resonance just
around 1,500Hz (1.5KHz). The input voltage to the secondary windings at this frequency was
amplified by more than a factor of 30 at the output! We tested 2 different cores (one with epoxy
impregnation, one without), and the fundamental was between 1,560Hz and 1,630Hz, depending
on the rotor position. We also have one class participant that tested an unmounted bare stator
(before winding) that reported reading 1,135Hz simply by tapping the steel with a small hammer.
This is also close enough to confirm the test results, since the rotor, windings, spacer blocks, and
mounting surfaces were not involved in the bare stator test. Because of mechanical limits, a

practical maximum RPM for this machine would only be slightly over 3,000 RPM (200Hz). So
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we can’t actually spin the rotor fast enough to output 1,500Hz directly. That would require a

speed of something like 22,500 RPM. So obviously we have to run on a harmonic of 1,500Hz.

Carefully dialing down the signal generator frequency from 1,500Hz, we observed several
harmonics that still had plenty of amplitude to excite the steel core. The first appeared around
730Hz, then 406Hz, 201Hz, and around 122Hz. The 406Hz and 201Hz harmonics are right on
the frequencies WITTS told us would produce the desired core steel resonance. It’s important to
note that the fundamental resonance appears on the scope as a huge single peak, the 1% harmonic
as 2 peaks, the 2" as 3 peaks and so on. Upon zooming out with the scope, we saw that the
harmonics are actually the peaks of a ‘ringing” waveform. This is a clear indication that the

signal is reflecting (off the steel) at these harmonic frequencies, which is what we’re after.

The next step is to focus on the harmonic with the most amplitude that is within the practical
speed range of the generator. We are told by WITTS that this should be right around 400Hz, but
for the generator to run at this frequency would require RPM to be around 6,000. This is too fast
for the mechanical setup. Even 3,000 RPM is a bit high, although it could be used. We know that
the WITTS generator we see in the “Self-Running 40kW Fuelless Generator” video is running at
2,450 RPM, which is right in the mechanical “sweet spot”. With all these considerations in mind,
it becomes clear that what we need to do is double the generator output frequency, but without

doubling the rotor speed. That’s where the following experiments come in.
Additional Coils Experiment

To those of you who have reached resonance (or are close), we propose to add feedback coils on
top of both secondary coils, in an experiment to transfer energy back and forth between the
primary and secondary windings. With reference to Tesla’s work, we would expect to see several

effects realized:

1. Since the energy stored in the resonant LC tank circuit is normally supplied to the output coils
(and load) during the period when the rotor is between poles (primary voltage at zero crossing),
we see a path where the addition of feedback coils will serve to transfer energy (real power) back
to the primary during the output interval, effectively inducing a second voltage peak halfway
between the normal primary voltage peaks (remember that the output frequency is 2X the

resonant tank frequency). This second voltage peak would not be due to the (resonant)
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modulation of the primary inductance, rather it would be real power, fed back during the
secondary’s output cycle. We think one likely result of this modification would be a doubling of
the generator frequency, without the corresponding increase in rotor speed. With some fine
tuning, this should allow excitation of the core steel at the harmonic residing near 400Hz, while
still running at a practical RPM.

2. The additional small wire coils (probably 20 gauge) wound over the secondaries are fairly
obvious in the Witts videos. With the resonant tank capacitor value based on rotor RPM
(parametric pumping frequency), and the inductance value of the primary windings, this
proposed modification will effectively lengthen the wire in the primary windings (feedback coils
in series with primary). This could explain why the resonance capacitors in the WITTS video are
apparently too few and too small to be the corresponding value for the running RPM (2,450
RPM, about 163Hz). It follows that the increase in wire length will increase inductance and

therefore less capacitance would be required for the same RPM.

3. Other desirable effects will almost certainly be seen, but would be difficult to predict without

actually performing the experiment. So here are the details of how to proceed.

Experiment Details: The experiment may be easier to do on a core without epoxy since there
will be more room between the secondary coils and the endplates, although it can still be done on

either style to prove the concept.

e Unmount the core and remove rotor. Support the core on a strong work surface with

clear space around the existing secondary windings.

e If you have a core without epoxy, we would recommend wrapping 2 layers of mica tape
or Kapton tape over the existing white fiberglass outer wrap for additional insulation,
since the new coils will be carrying the primary high voltage. If you have an epoxied
core, no additional insulation should be necessary, although it may be easier to wind the
wire if a layer of fiberglass tape is installed just so the wire won’t slide around on the

smooth epoxy surface.

e Using the same 20 gauge (inverter duty) wire used to wind the primaries, begin winding

against the same pole piece where the existing secondary winding starts, and wind in the
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ORIGINAL WITTS SETUP WITH ADDITIONAL FEEDBACK COILS OVER SECONDARIES Same d i reCt io n as the Seco nd ary

coils. Wind across the entire

surface as evenly as possible,

from pole piece to pole piece

(cover entire secondary winding)

- See attached schematic here,
and at back of book.

The optimum number of turns

wers QEG SCHEMATIC
ais. com 7FEB 2015

will have to be determined
experimentally. We will start with 350 turns per winding (same as secondary number of
turns), but this could be reduced (or increased) depending on how much space you have.
The turns count should be the same for both coils in any case, to keep the system
balanced.

Connecting the new coils to the existing primary windings will also have to be
determined experimentally. There are several possible configurations depending on
phasing, bucking and non-bucking etc. We will start by connecting according to the
attached schematics, which place one end of each of the new windings in series with the
capacitor connected ends of each of the existing primaries, then connecting the
remaining ends (of the new windings) to the resonance capacitors (extend each existing
primary coil). It’s also possible that the existing midpoint connection on the primaries
(the 2 START leads connected together) could be opened, and the new coils inserted in
series at that point. If done this way, also connect the 2 start leads of the new coils
together, with END leads to START leads of existing primaries. The proper connections
will become evident after testing the possible combinations — See attached schematic at
back of book.

Please see APPENDIX for references and resource materials at the back of this ebook.

CLICK HERE FOR CLASS 10 VIDEO/PDF PACKAGE
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PARTS LIST

APPENDIX

(Updated 8-Feb-2015)

NOTE: All dimensions provided in both Metric and Imperial values where possible

Part Type, Model # or MEG | Quantity
P/N
Generator Core
Stator 140 Laminations 24 gauge | (1)  (See Drawing)
(.025”) [0.64mm] type M19
Steel w/C5 coating, 3-1/2”
stack, Welded, Bolted, or
Bonded
Rotor (Cut at same time, from same | (1)  (See Drawing)
lamination sheets as stator)
Spacer Blocks 1-1/2” | Aluminum 6061-T6, G10- | (8)
[38.1mm] x 1-1/2” [38.1mm] | FR4, Clear Polycarbonate, (See Drawing)
X 4-3/8” [111.125mm] Accoya® Acetylated Wood
8” [203.2mm] Bolts, 4" [M6] | Instock Fasteners (8)

@, Ya -28 [M6x0.75] Thread,
Grade 8 [Class 10.9]

P/N 1050095555

Nuts/Washers/Lockwashers

Yo -28 [M6x0.75] Grade 8
[Class 10.9] Hex Nuts/Flat
Washers/Split Lockwashers

(8 pcs. each)

Shafting 7/8” [22.225mm)]
dia. x 11.0” [279.4mm] Long
w/Standard 3/16” [4.7625mm]
x 3/32” [2.38125mm] Keyway

Trukey P/N C1045 TGP
(turned/ground/polished)

7/87 [22.225mm] dia. x 117
[279.4mm] or 12” [304.8mm]
length

Bonding Compound for
Shaft to Rotor

LOCTITE 648 Retaining
Compound (Cat. No. 64836)

(1) (50ml Bottle)

Primer/Activator (use with
bonding compound)

Loctite 7471 (Cat. N0.142474)

(1) (150ml Aerosol)

Bearings 4-Bolt Flange Mount, 7/8” | (2)
Bore, P/N FC7/8-RHP
(preferred), or 3-Bolt Flange
Mount, 7/8” Bore, P/N
SBTRD205-14G

Bearing Bolts 5/16” [M8] x  1-3/4”|(6)

[44.45mm] Carriage Bolts

Nuts/Washers/Lockwashers

5/16” [MS8] Hex Nuts/Flat
Washers/Split Lockwashers

(6 pcs. each)

Mica Tape 1.00” [25.4mm] x
50YD [45.72M]

MICA77956X1X50

(2) Rolls
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Part

Type, Model # or MEFG

Quantity

P/N

Magnet Wire #12 gauge

Round Wire, Type HTAIHSD
REA Pulse Shield® Inverter
Duty (critical part!)

~620° [188.976M]
(19.8 1bs./1000°)

Magnet Wire #20 gauge

Round Wire, Type HTAIHSD,
REA Pulse Shield® Inverter
Duty (critical part!)

~52007 [1584.96M]
(3.1 1Ibs. [1.406kg] /1000’
[304.8M] )

Mica Plate NEMA 6 (36” [.9144M] x | (16) (See Drawing)
367 [9144M] x  .030”
[0.762mm] )
PTFE (Teflon) Sleeving | Alpha Wire P/N TFT20011 | (4) pieces (18" [457.2mm]
(tubing) for #20 HTAIHSD | (natural) each)
Wire
PTFE (Teflon) Sleeving | Alpha Wire P/N TFT20019 | (4) pieces (18" [457.2mm]
(tubing) for #12 HTAIHSD | (black) each)
Wire
Tape, White, 17 [25.4mm] Intertape P/N RG48 (2) Rolls
Fiberglass, Hi-Temp (outer
wrap)
Tape, 17 [25.4mm] High Cut- | 3M P/N 850 (Mylar, 1.9 mil), |(2) Rolls
Through  Strength  Mylar | or Capling P/N PIT2A/25.4

(Polyester), or Kapton

(Kapton, 2 mil, tan color)

Nomex Corner Insulation

Torelco (custom made)

(16) pcs., (DuPont Type 418)

End Plates and Shrouds

Reinforced Resin Laminated
or Cast Sheet Material (for 2
end plates)

G10/FRA4 (preferred), Phenolic
types CE or LE, or transparent
(clear) Polycarbonate

(1) sheet %" [12.7mm] thick x
3" [.9144M] x 4’ [1.292M]
(makes 2 plates).

(See Drawing)

Reinforced Resin Laminated

G10/FR4 (preferred), Phenolic

(2) 1/8” [3.175mm] thick X

or Cast Sheet Material | types CE or LE, or transparent | 5.875” [149.225mm] @, with
(shrouds) (clear) Polycarbonate 7/8” [22.225mm] @ hole dead

center (See Drawing)
Mounting Rail

Angle aluminum

1 %7 [38.1mm] x 1 %~
[38.Imm] x 4 [1.2192M]
Long. 1/8” [3.175mm] Thick

1)

Wood or Laminate Parts for
Platform (Base)
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Part

Type, Model # or MFG

Quantity

P/N

Wood or Laminate Parts for
Platform (Base)

Generator Baseplate

18" [457.2mm] (W) x 367
[.9144M] (L) x 1.5” [38.1mm]
(Thick)

(1) If using wood, make from
2 pcs. of % [19.05mm)] thick
quality plywood. Bond (screw
and glue) together with
opposing grain direction

Core Mounting Shoe

6.5” [165.lmm] (W) x 157
[381mm] (L) x 1.5” [38.1mm]
(Thick)

(1)

Lag Bolts (Generator Core to | %4” [M6] x 2.5” [65mm] (10)

mounting shoe)

Washers/Lockwashers ¥4” [M6] Flat Washers/Split | (10 pcs each)
Lockwashers

Drive System

V-Belts and Pulleys

V-Belt, Goodyear 41430 GDYR_41430 (cogged belt) (1)

Pulley, 1 Groove, 3” | AK30 x 7/8” Bore (bore size | (1)

[76.2mm] x 7/8” (or 5/8”) | could also be 5/8” to match

Bore, Type A (Motor) motor shaft)

Pulley, 1 Groove 2.50” | AK25x7/8” (1)

[63.5mm] x 7/8” Bore, Type

A (Generator)

Drive Motor

DC PM Variable Speed, 1.0 | 5/8” or 7/8” shaft, with sliding | (1)

HP, 2500 RPM, 90V or 180V | or slotted base. Leeson Model

armature  (depending  on | # 4D28FK5 (90V armature),

selected system voltage) #4D28FK6 (180V armature)

Motor Mounting Bolts 5/16” [M8] x 2-1/4” [60mm] | (4)

Carriage Bolts

Nuts/Washers/Lockwashers

5/16” [MS8] Hex Nuts/Flat
Washers/Split Lockwashers

(4 pcs. each)

Variac, 120/240V Input,
0-280V Output, 9.5 Amps

STACO Type 1520

1)
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Part Type, Model # or MEG | Quantity
P/N
Switch, Start/Run Carling # TIGM51-6S-BL- | (1)
NBL (DPDT Center Off, 15
amp, 240V)
Capacitors
Capacitor, Filter, optional | W.W. Grainger  #2MDZ6 | (1)
anti-hum for drive motor (if | (40uF, 440 VAC, quick-
needed) connect terminals
Capacitors, Resonant Tank | Cornell ~ Dubilier  #940C | (72) 8 capacitors x 9 rows for

0.15uF [150nF], 3000 Volt,
Tubular Axial Polypropylene

(preferred) High dv/dt for
pulse applications

initial  value of 0.169uF
[169nF] (see “Description of
Components” section)

Suppliers and Parts/Service List

TORELCO — Toroidal winding service and complete core processing ready to ship
TESLA ENERGY SOLUTIONS — Kits with all parts to build a QEG (minus the core).

FASTENAL — Retaining (bonding) compound - Loctite 648 (bonds rotor to shaft) with
Loctite 7471 activator (or equivalent)

EIS — Mica Tape, 20 gauge & 12 gauge Magnet Wire
MOUSER - Capacitors, Variac, Rectifiers, Start/Run Switch, Electronic Parts
MAUREY POWER TRANSMISSION — V Belt Pulleys

EMCO PLASTICS - End plates/shrouds
ASHEVILLE-SCHOONMAKER MICA — Mica plates

DISCOUNT STEEL — Aluminum Spacer Blocks

BRIGHTON BEST - 8 in. bolts
THE PLASTIC SHOP.CO.UK — Clear acrylic tube for exciter coil

BETECH.CO.UK - Variable speed DC Motor (1 HP)
THE BIG BEARING STORE — 7/8” Three Bolt Flange Bearing w/set screws
SIMPLY BEARINGS.CO.UK — 7/8” Four Bolt Flange Bearing w/set screws

(preferred)
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http://torelco.com/
http://teslaenergysolutionsllc.com/
http://www.fastenal.com/web/home
http://www.eis-inc.com/
http://tw.mouser.com/
http://www.maurey.com/
http://www.emcoplastics.com/materials/phenolic/phenolics-glass-reinforced/
https://www.ashevillemica.com/
http://discountsteel.com/
http://www.brightonbest.com/
http://www.theplasticshop.co.uk/acrylic-tube-cast-clear-102mm-od-to-134mm-od-3405-0.html
http://www.betech.co.uk/betech/motors/baldor-ac--dc/nema-dc-motors/c-23/c-73/p-115
http://www.thebigbearingstore.com/servlet/the-1174/7-fdsh-8%22-Three-Bolt-Flange/Detail
https://simplybearings.co.uk/shop/login.php

MAJOR GENERATOR COMPONENTS

Stator

Rotor

Insulation Components
Magnet Wire

Resonant Tank Capacitors
Bearings

End Plates

Pulleys/V-Belt

Drive Motor

Bridge Rectifier

Variac

Base/Frame and packaging

QEG SUGGESTED TOOLS & EQUIPMENT LIST (updated 18-Jan-2015)
(1) Tabletop Drill Press

(1) Cordless Drill

(1) Drill Bit Set (assorted sizes Metric/Imperial)

(2) Extra Long %" (.250”) [6.35mm] Drill Bits (general purpose)

(1) Benchtop Grinder

(1) Medium Bench Vise

(1) Heat Gun

(1) Heat Shrink Tubing Set (assorted sizes)

(1) Good Quality 6” Dial or Digital Calipers

(1) Small Grease Gun w/Hi-Temp Grease

(1) Small, Good Quality %" & 3/8” Drive Metric & Imperial Socket set

(1) %” Drive Extension (6”)

(1) Small Set %" Drive Imperial Allen Key Bits

(1) Small Set %4” Drive Metric Allen Key Bits

(1) Good Quality General Purpose Terminal Crimping Tool

(1) Good Electronics Soldering Station w/Spare Tips, Electronic Solder (Rosin Core)
(1) Industrial Size Soldering Gun w/Spare Tips, 180 — 300 Watt

(1) Deburring Tool

(1) Hot Glue Gun w/Glue Sticks

(1) Small Bottle Acetone (or Alcohol)

(1) Hacksaw w/Blades (General Purpose)

(1) Good Quality Small Flush Cutters for Electronics Work

(1) Assorted Hand Tools (rubber mallet, hammer, needle nose pliers, screwdrivers, etc.)
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QEG GENERAL WIRING ITEMS LIST

(1) Short Reel 15M (50 feet) 1.5mm 3-Conductor Cordage (Extension Cord Reel)
(1) Short Reel 15M (50 feet) 2.5mm 3-Conductor Cordage (Extension Cord Reel)
(Assortment) Ring & Spade Terminals

(1) 8 foot [2.44M] Copper or Copper Clad Grounding Rod w/Clamp

(1 Roll) Electrical Tape

(1) Small Fluorescent Tube (15 Watt)

(10) Standard Surface Mount Light Bulb Sockets

(6) 100 Watt, 240 Volt Incandescent Light Bulbs

(6) 100 Watt, 120 Volt Incandescent Light Bulbs

QEG NUTS AND BOLTS (HARDWARE) LIST

(4) M8 (5/16") x 60mm (2-1/4") Carriage Bolts (Motor Mounting)

(12 pcs. each) M8 (5/16”) Hex Nuts, Flat Washers, Lockwashers

(8) M8 (5/16") x 40mm (1-1/2”) Carriage Bolts (Bearing Mounting)

(8) M10 (3/8”) x 40mm (1-1/2”) Carriage Bolts (Alternate Bearing Mounting)

(8 pcs. each) M10 (3/8”) Hex Nuts, Flat Washers, Lockwashers

(10) M6 (1/4”) x 65mm (2-1/2”) Lag Screws (Assembled Core to Mounting Shoe)
(10 pcs. each) M6 (1/4”) Flat Washers, Lockwashers

QEG INSTRUMENTATION (TEST EQUIPMENT) LIST

(1) Digital Storage Oscilloscope. Minimum 4-Channel, 100MHz, Example: Tektronix Model TDS2014
(100MHz), or TDS 2024B (200mHz)

(1) 21X Scope Probe

(2) 10X Scope Probes

(1) 100X Scope Probe

(1) 1000X (High Voltage) Probe for Scope/DMM, 40kV (example: Fluke Model 80K-40)

(1) Female Banana plug to BNC adapter (for above 1000X High Voltage Probe if needed for scope)
(1) Digital Signal/Function Generator w/output cable. (Minimum 5MHz. 20MHz would be better)
(2) Clamp-On Oscilloscope Current Probes, Minimum 0-40 Amp, AC/DC

(1) Clamp-On Digital Multimeter & Probes

(2) General Purpose DMMs & Probes (Capacitor function is helpful)

(1) Portable Relative RF Field Strength Meter w/antenna (Ideal Range: 500kHz — 200MHz or higher).
Example: Coaxial Dynamics Model 7600 (1 MHz - 1GHz) or Model 7601 (1 MHz - 3 GHz)

(2) Good Quality LCR Meters (get 2 different brands. Inductance range must be over 20 Henries)

(1) Plug-In Power Usage Monitor/Wattmeter (Digital Multifunction Power Monitor. Buy for use in your
specific Country).

(1) Portable Digital Laser Tachometer

CITATIONS:

1) Article Source: http:/EzineArticles.com/?expert=Lance_Winslow

2) Article Source: http://EzineArticles.com/?expert=Tim_Jametson
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DuPont™

NOMEX’

NOMEX' TYPE 418 AND 419

NOMEX® Type 413 ie designed for high-vohage
applications, includng maotor conductor and
£oil wrap, transformer ground and layer
ingulation. It is & calendered product with high
inherant diglectric etrength (30 ta 40 kW /mmj,
which can be readily impregnated with
varmishes where this is desiradle. NOMER®
Type 415 ie auailable in 5 thicknessss, from
0.08 to 0.3 mm (3 10 14 mily Thes calendered
biend of aramid and mica offers increazed
voltage endurance aver MOMEX® Type 410
when subjected to corona attack

NOMEX*® Type 319 is the uncalkendered precur-
sr of MORMEX® Type 418, and i available in
twd thicknesaes, 010 and 033 &m (7 and

13 milj. NOMEX® Type 219 & uied n
applications wihch take advantage o the
lirwegsr denaity |0S) which aliows improved
oodommabily and eaturabiby.

Please note:

Tha gropieies in this data sheet ane
typecal, or average values and should
it ba used ag specification lisits,
Unlese otherasse noted. all propesties
wre measursd in air under "standard”
conditions |in equllirium at 2370, 50%
ritlatsng humidity}. Hote that, like other
products of papamsaking technology.
MDMEX" papers ha somesafol
defferent properties in the papemaking
machine dinection { MO compared 1o the
cross direction {404, bn some applications
o may bt nispessary 10 eriknl the paper
in the optimum direction 1o obeain its
maxisum potiential pedormance,

Electrical properties
The typeead eleetrical property walues for
RMOMEX® Type 415 and NOMEX® Type 413
papers ane ghown in Tatbe | The AC Rapsd
Fese dielectric strength data of Table |,

representing witage stress lewels, with-
stood 10 bo 20 saconds &t a fraquency of

A0 Hz, These vaues differ from long-tem
sirength potentizl. DuPont recommends $at

montinuous 1irestet in transfammers nof The dielectine strength data are typical vales

axcead 3.2 KW mm (B0 V/mil) to minimize ard ni mecommindid for design purposis
the risk of partial discharges [eoronal, The Design values can b supplied upan riquest
Full ¥Wave kmpulse distactric strength data

of Table | were generated on flat sheets,

such @s in layer and barries applications.

The geometry of the system has an effect

on the actual impulse strength values of

the meatesial
Table1—  TYPICAL ELECTRICAL PROPERTIES
Type ng
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TFT20011 NAODS Alpha Wire | ATFT20011-100-ND | DigikKey Page | of 2

Keypwards: ﬁl | =
_In stock

LI Leadd free

| RoHS Compliant

| Search Again

Product Index = Gables, Wires - Management » Solid Tubing, $leeving = TFT20011 MAKS

Al prices are in US dollars.

Digi<ey Part Mumber |4 TF T20001-100-MD Brce Extented
= Break " P T price
i« Shack: 1
Quantity Avakabie| T3 ST S0 L I
5 1747 FEERD]
Marstacturer | Alpha Wire 10 15ﬂ-ﬁ 1326.80
25 [131.06520 327538
50 1zz.mmeo0] 611880
1080 113.53101.‘.1 1135610
manutacturer part| 1E 120011
Mumibser NA“DE
- Image shown is 8 representalion anky. Exsct
Descripban EL'EI"G FTFE 081710 1000 apacifications shauld be ablaired from the produc dats
shast,
Lead Free Status |
ReHS Shatiss | L400 roe | AoHS Compliant
Quan ity Fem Numlser ﬂ Customer Reference
1 [ETFT200T1-100-HD | [ msa10 can

‘vhen reguested quaintity exceeds displayed pricing @bk quantities, a kesser unit price may appear on your order.
You may aukmit 3 reguest for quolation on quaniites which are greatsr than thase displaved in the pricng lable.

q] Customess Whe Purchased This Praduct are also Irfarested In:

‘-e

+ TE Connactv iy
+ FLEX CABLE - AFGOAGIAFOAFEDAT
+ LInil Price 2 34000

Diaimstes - Inaide| 00917 (2 31 me)

Diameter - Outside | 0,113 2 &8mm)
Langth | 1007 (3050 -
HﬂhrlﬂllFul‘.“h‘lrmrnmhyhnn PTFE} v
Color | Hatural ' :E?“&
| OnlineCatalog|TFT-2005aries | . TERM BLOCK PLUG 10P0S 5TR 508MM
Cither Mames |ATET20011-100 + Unit Prica 3 38000

TET-300-11-RAMS

TFT200TTHADOS
G
Repart an Eror

htpeawew. digikey. com/product-search/en?pyv775=16 1 &pv TT=43& FV=FT4001 a%2CTR. . 1/16/20015
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TFT20019 NAO0S Alpha Wire | ATFT20019-100-MND | Digikey Page | of 2

Keywaords: 'ﬂ -
[in stock

[ Lead free

["| RoHS Compliant

Search Again
Product Index > Cables, Wires - Management > Solid Tubing, Sleeving > TFT20019 NAQDS
All prices ane in US dollars,
Digi-Key Part Number |ATFT2001 5-100-ND Price Extended
Unit Price
Digi-Fey Stock 33 Broak Price
Quantity Avallable| - ' onip immedistely 1 |126.35000 126.35
1] 11232000 551 .60
Manufacturer [Alpha Wire
0 98, 28000 50280
llinul‘iuhl'::rmf’::: TET20018 MADDS 25 | Baz4ooo]  2106.00
50 T8.G2400 3531.20
TUBING FTFE .038" 1
Description|| " -0 o 00 | 7300800 7,300.80
Lead Frae Status {|Lead frae / RoHS
RoHS Status | Compliant
Quantity Item Number Customer Reference Image shown is & represantation only.
Exact specilicatons should be
obtained from the product data shest
1 ATFTEIIHQ—HII-NDE | Add ko Cart

‘Whan requested guantity exceads displayed pricing able quantities, a lessar unit price may appear an your ordar,
fou may submit a request for quotation on quantities which are greater than those displayed in the pricing table

Datasheets | FIT Wire Managemant Catalog
FIT Family Brochure
TET-200-19 Specification

TFT20018 Spec Sheet
Product Photos | TFT2000.1,2 NAQDS

l=tandard Package € |1
Category | Cables, Wires - Management
Family||Solid Tubing, Sleeving
Series|[TFT-200
Type| Smesth
Diameter - Inside |0.035" (0.81mm)
Diameter - Outside |0 0507 (1 52mm)
Length|[100 (30 5m)
Material || Folyterafiucroathylens (FTFE)
Color||Matural
Dynamic Catalog [TFT-200 Series

Other Names |ATFT20018-100
TFT-200-18-MA005
TET20018MNAZOS

| Regart an Emor 1

httpefaww. digikey. com/product-detail/en TETZ0019%020NADDS ATFTZ0019-100-NDYS0.. 3/17/2014
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IMPERIAL/METRIC
CONVERSION TABLE

1" = 25.4 millimeters

FRACTIONS| DECIMALS MM FMETIUHSI DECIMALS MM FRACTIONS| DECIMALS MM
1/64 0.015625 0. 3968 23164 0.358375 9.1279 1116 D.BETS00 | 1746210
1/52 0031250 07937 38 0.375000 9.5248 45/64 0703125 | 17.85900
A6 0468750 1.1906 25154 0.390625 o ey ] 23132 0718750 | 18.25590
1116 0625000 1.5874 13/32 0.406250 10,2185 47764 0.734375 | 1865270
&i6d 0078125 1.9843 2764 0.421875 10,7154 314 0750000 [ 1904960
a2 0.093750 2.3812 716 0.437500 11.1122 49/64 D.7E5625 | 19.44650
Ti6d 0.108375 2. TTRD 29/64 0.453125 11.50401 2632 0781280 | 1084330
1/8 0125 31748 1632 0. 468750 11,8060 51164 0796675 [ 2024020
Q64 0140625 1.5718 31/84 0.484375 12.3029 1316 0.812500 | 20.63710
532 0.156250 3 9686 1/2 0.500000 12,6397 53164 0828125 | 2103380
1164 0171880 4.3855 33/64 0.5156825 13.02668 272 043750 | 2143080
36 0187500 4.TE24 1713z 0.531250 13.4834 55/64 0858375 | 21.82770
13/64 0203125 51592 3564 0546875 13,8903 7ia 0aTsind [ 2222450
T3z 018750 5.5661 216 0.562500 14.2872 5Ed D.B8806258 | 2262140
1564 0234375 5.9530 37164 0578125 14.6841 28132 0208280 | 23.01830
14 0250 . 3498 19132 0.893750 15,0809 £0/64 9875 | 2341510
1764 0265625 67467 J9/64 0509378 154778 1816 DBGVAND | 23851200
32 0.281280 7.1436 5/8 0.625000 158747 61764 0.953125 2420889
18454 0296875 75404 41164 0640625 1627150 31132 0.26a7e0 [ 24 60570
&M16 0312500 74373 21132 0.B56250 1665840 B3/ 0984375 | 25.00260

21064 0.328125 853342 4.3/64 0671875 1706530 1 1000000 | 2540000
11732 0.343750 8.7310

1 millimeter = 0.3337"
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Stranded Wire Chart (AWG)

Circalar Wit IE Bestalanes DG Eesklamen
Apprw. 00 L] Emire Lk Wight clirmns iy,
ANG Sirandng Inehes Hin Arc Inches L] L EOEM L0 F. ]
Ya TH L0 1524 R0 - EUEE Lk A0 na 1ZIT1E
u T4z A7E RE 5] 4575 - o A3 1% 1310 TT.55
12 T4a 108 20 6717 L L] M3 JrilE 32 2] A0S
1z 19/42 e (2136 Ta.00 ool (L] feic o] B2 1364 447 501
£l] T Nz 3ME 11200 ELEE] 057 15 3 1032 35854
£} 1542 mz 3ds 1HET: L) i 33 4
i | W34 ms 0 14175 b o] w 49
16 1540 1k A 13259 33 BI3 07
) W35 ] ASTL 21952 L) iR 34T
1 K36 s} ikt 250000 TAT 1126 4] 4§
i K] eyl S0 0400 00 | 5 4%
i 3 W4 e 4525 773 Ml 1331 EEX]
] a2 4 K 4451 1.356 1018 133
H HI34 i 24 ) 1.1 1.7E7 pLELY
M (L] Ao L] 47300 1430 112 210K
1 4140 123 e LR 1.160 1. 726 1559
- T30 YL 4] ] TTHLON 1 3158 1474
12 134 181 L] T 180 3503 1373
2z 2636 130 T G300 1w 195 134
20 103D LR35 =) 1000.00 3005 4502 1032
1] 132 87 308 121640 LX) 34% 563
] 1634 3G a4 103154 1120 4541 JLE
| 413 {BG oy 102500 A 1] 4613 10
I3 W 5 12182 768 60 5,360 10% 5
18 147340 7 11938 100 4340 7202 [
13 (L] [Er 1. 2440 1900100 1150 4337 L ]
18 4134 7 11958 1605 1520 13 G437
1% G50 Ay 1153K 162540 4910 T.307 635
I et L cH] 15240 2EI3.00 E 560 12738 a7
[ 3054 5 14586 25785 TEID 11.622 402
[ o T 59 14586 260000 T8 11.711 4.00
I 20 (58 14732 2816.30) 135 10038 427
la I3 34 ye ] L4586 2635.00 14930 11830 e
14 Wl A3 18342 A£R0H) 1356 i3
14 1927 AT 18342 JRM040 1549 Pl
4 41730 LArE] 18342 410,00 1240 153
4 HIZ 34 a3 18542 216515 1241 4o
12 i} K5 1434 Va0 R 145 476
M 19725 183 23008 GIET. G 443 L 53R
12 3530 FL 24130 3kl 1966 113 AT
12 10534 a5 24130 334849 552 138 L1k
1 s 115 i 1] 93536 | L1k I
11 4227 1K 1855 SETEA 109 1M iR
I 103730 JK3 1.854 10,3500 EI 8 iy
i A%25 147 33 13,000 6 4733 &7 210
k] 13328 M7 ke 169841 342 ] 200
k] G3336 M7 173 160250 10 33 ) 106
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LOCTITE

Technical Data Sheest

LOCTITE® 648™

{TDS for the new formulation of LoCTITE™ 548 ™) August 2013

FRODUCT DESCRIPTION

LOGTITE®  &46™  provides the  following  product
charactenatios:

[Technedegy [Arerylic

Chemical Type \Urethane methacrylate
Appearance (uncured] | Green liquid==
(Fluorescence \Positive under LY light*
Comgonents Cing comgonent -

| [requires no mixing
Viscoaity \Liows

Cure Anaerabic

‘Secondary Cure [Activatar

Application |Retaining

Strength |High

This Technical Data Sheet is valid for LOCTITE® g48™
manufactured from the dates outlined in  the
"Manufacturing Date Reference” section

LOCTITE® B48™ s designed far the bonding of eylindrical
fitting parts. The product cures when confined in the absence
of air between close fiting metal surfaces and prevents
lepgening end leakage from shock and wibration. Typical
applications include holding gears and sprockets onto gearhu:
shafs and rotors an electic mator shafts . LOCTITES Ga8™
provides robust curing performance. It not only works on active
metals (e.g mild steel) but also on passive substrates such as
stainless steel and plated surfaces. The product offers high
termgerature performance and oil tolerance. It tolarates minor
surface contaminations from varous ols, such as culling,
lulbrication, anti-camasion and protection fluids.

TYPICAL PREOPERTIES OF UNCURED MATERIAL
Speciie Gravity £ 25 °C 1.1

WViscosily, Brookhield - RVT, 25°C, mPas [cP).

Spindle 2, speed 20 rpm, 400 bo E00F=
Viscosity, Cone & Plate, 25 °C, mPa-s {cP):
Shiar rate 128 s A0 bo E00

Flash Foirt - Sea ME0S

TYPICAL CURING PERFORMANCE

Cure Speed vi. Substrate

The rate af cure will depend an the subsirate used, The graph
below shows the shear strength developed with time on steel
ping and collars compared to different rmaterials and tested
accordng to 150 10123

K]
Stalnless steal

Aluminum

% of Full Strength on Staal
=

dh_ Bh 24dh T2h 1E5h
Cure Tirme

Cure Speed vs. Bond Gap

The rate of cure will depend an the bondline gap. The following
graph shows shear strength developed with ime on steel pins
and collars at different controlled gaps and teated accaording to
150 1023

-
o

0.5 mrum

% of Full Strength on Steal
=

4h_8h 24ah Zh 1680
Cure Tirme
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LOCTITE

PRODUCT DESCRIPTION
LOCTITE®  7a74™ prawides  the following product
characteristics: )
Technology Activator for LOCTITEY anaersbic
| \adhesives and sealants
Chemical Tyoe JAming and Thiszala
Solvent ‘Acetone and Isopropanol
Appearance Transparent, yellow fo amber liguid
:\ﬁmiw :'I.I’r,ry lorey
Cure Mot applicable
Application Cure acceleration of
_LUCTITE" anaarobic products

LOCTITE® 7471™ is used where increased cure speed of
LOCTITE® anaerchic products is required. It is especially
recormmended for applications with passive metals or inert
sufaces and with large bond gaps. LOCTITE® 7471™ s
particulardy recommended when prevalling temperature (s low
(=15 °C}.

TYPICAL PROPERTIES
Spacific Gravity @ 25 "G o.re
Wiscosily £ 20 "C, mPa-s (&P) 2
Dirgirgg Time @ 20 °C, seconds 30t 70
COn Part Lile, days a7

Infrared Spectrum Tao match standard-=

Flash Poirt - Sea MS0S

TYPICAL PERFORMANCE
Fighure time and cure speed achieved as a result of using
LOGCTITE® 7a71m™ depend on the adhesive used and the
substrate bondad.
Fixture Time, 150 4587 minutes;

Zine dichromate using LOCTITE™ 6407, =25
Bwo gidie activalion

(Fixture time is defined as the tme to develop a shear
strength of 0.1 Kimm® §

TYPICAL PERFORMANCE OF CURED MATERLAL
Adhesive Properties

After 5 minutes @ 25 °C

Compressive Shear Strength, 120 10123
Stedl pirg and collars (degressed), using
LOCTITE s40™
* Applies to matenal made in N, Amenica

4 Fs
{2 G0

* Wimm?

* (i

Technical Data Sheet

LOCTITE® 7471™

March 2011

Handling precautions

Activator must be handled in a manner applicable to highly
flammable materials and in compliance with relevant local
regulations

The solvent can affect certsin plasbics or costings. |t is
recommanded to check all sufaces for compatibility before
use,

GENERAL INFORMATION

Thiz product |5 not recommended for USe In pure oXygen
andfor oxygen rich systems and should not be selected
with a sealant for chlorine or other strong oxzidizing
materials.

For safe Hﬂl'lﬂlll'lﬂ Infarmation on this pmduct, consult the
Material Safety Data Sheet (MSDS).

Under no cirsumstances should activatar and adhesive be
mized directly as liguids.

Use anly in a well ventilated area

Where aqueous washing systems are used to clean the
surfaces before bonding, t is important to check for
comgatibility of the washing sclution with the adhesive. In
same cases these agueous washes can affect the cure and
performance of the adhesive,

Directions for use:

1. Spray or brush on the activator on both mating surfeces to
be bonded. For small gaps, freatment of anly one surface
may be adequate. Contaminsted surfaces may need
repeated treatment or special degreasing pnor to
actvation to remove any dissolvable contamination.
Porous sufaces may need fwo treatments of activator

2. Allow the solvent tirme to evaporsts under goad ventilation
until the surfaces are completely dry.

3. After activation, parts should be bonded within 7 days.
Contamination of the surface before bondng should be
prevanted.

4, Apgly the Loclite Anaerobic product lo one or bolth
surfaces and assemble parts imrmediataly.

5. Where possible, move surfaces in relation fo each other
for a lew secands an assembly to properly distribute the
adhesive and for rmaimum activation.,

8. Becure the assembly and await fixturing before any
further handling,
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MCS5114F is chosen over high temperature glass mat composites and high-performance glass-filled
themmoplastics because of its excellent machineability, cutstanding dmensional stability, supenor creep
resistance, and overall endurance over long periods of ime in the application, In use, the product s aften
expased to continuous temperatures as high as 155°C for up to a decade. And in short-derm applications swch
as insulstion in aerospace and defense systems, the material withstands temperatures in excess of 300°C.
Halogen ree to confarm to European restricions, MCS511AF is specially Tormulated te meet exacting power
generation standards requinng higher strength at elevated termgeratures. The product is considered the
standard matenal for use as Cless F insulation in electrical power generation and transmission eguipment.

MC511FR (MEMA FR-5) is a high strength medium waight glass epoxy cormgposite that offers excellent
physical, mechanical, and slectrical properies at bath room temperature and elevated temperatures, 1S
similar to MC511AF but also has a UL 94 flamability rating of W-1. The product retains at least 50 percent of its
roorm-temperature flexural strangth at 150°C (E-1/150, T-150).

MC5115M - Stathlot™ i a cormngasite consisting of woven glass and a static-dissipative epoxy resin aystem. It
offers electrostatic dssipative properties (10° to 10" QWSq). This material is used when static @ssipation is
raquired from surface to surface of the composite in the X, ¥, and Z drections. The product can serve as
sorana discharge and statie dssipative slod filler materal in structuesl applications. Other spplications include
PCE test fixtures and tabletops used for testing and repair of military and civilian electronics.

NP130 (NEMA FR-4) consists of a woven glass fabric substrate cambined with a halogenated epoxy resin
eystem. It is produced to printed circuit board guality standards, is flarme retardant and meets LIL-04
Nammability ¢l @ssification V-0 NP130 mesls of exceeds the requirernents of MIL--2478827, Type GEE-
F, and IFC 4101, shest 21.

NP130HF (NEMA FR-4) is a glass fabric epoxy composite that is a lower resin content version of NF130,
NF130HF is engineered to provide higher flexural strength, higher flexural medulus (siffness), and resistance
te warp and twist than ather NEMA Grade FR-4 products, The product s alsa more dmensionally stable than
some similsr offerings. Lisers give the product high marks for its performance in applications such as printed
circuit board testing. MF130HF meets or exceeds the requiremants of MIL--24 76T, Type GEE-F.

NP5004A (MEMA 5-10] is & glass fabric combined with a halogen-free epoxy resin system. The product offers
a combination of excellent electrical characteristics and superior physical praperties. In addition, it is not lame
retardant and meets MEMA G-10 requirements. NP5S00A s used for structural support and insulation
propertes, 1S also suitable lor pipe shoes and vacuum applications. MPS00A complies with the requirements
of MIL--247688!2, Type GEE, and IPC M01, sheet 20,

NPSOOCR (MEMA G-10) is composed of a woven glass fabric combined with a halogen-free epoxy resin
eystem. The product aleo offers supenor physical properties and excellent electrical charactenistics that are
rragntained in high-hurmidty condtions. In addtion, it i not lame retardant and meeats NEMA G-10
requirerments. Designed to withstand absolute zero temperatures, the product is manufactured o the NIST G-
10CR procesa specification for matenals used in deep space and cryogenic applications. NFSDOCR complies
with the reguiremeants of MIL-1-24T7E8/2, Type GEE,

NPS10A (NEMA FR-4) comiines a woven glass fabric and an epexy resin laminate | Ty approximately 130°C)
that contains bromine. The product provides consistent quality and good elecirical properties under dry and
hurnid conditions, & well & high flexural, imgsct, and bond strength at room terngeratures. This product is
suitable for a variety of structural, high humidity, and electrical insulation applications, which include terminal
boards, lapping camers, and disc and microelactronics pelishing. NP5S104 comglies with the requirermnents of
MIL-I-24788527, Type GEE-F.

NP511 (MEMA G-11) combines a woven glass fabric and & high terngerature epoxy resin system (T, over
180°C) that is non-brominated, The product provides consistent quality and good electrical properies under
dry and humid conditions, as wall s high flaxural, impact, and bond strength at room and elevated
temperaturas, This product | suitable for @ vanety af structural, high humidity, and slectrical insulation
applications, which include cryogenic applications and many otfer applications for which very high or very low
temperatures are par of the emvironmental requirement of the application. NP511 meets or exceeds the
requirerments af MIL-I-24768/3, Type GEB
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Impact strength, izod (f-lb/fin.

D256 of notoh} 0.30-035 06-106 028 |028-045 0.26 0.4-1.5 0.50
b7as Hardness, Rockwell E T0-55 82 82 75-88 = a2-104 TG

. . THERMAL

Thermal condustivity (104 cal l | ) [ I ) [ ) |
CAT? - cmfsec- cm2- °C) TA 79 16.0 8.8

Coefficient of thermal
DESE expansion {105 In fin.~C) .85 156 4.40 260 280 1.80 3160
D645 Deflection temperature (°F)
At 264 psi 275-380 | 270-500 370 310-400 | 330-380 370-550 360-430
UL%4 Flammability rating 1/8 inch -1 | HE | = | w0 | w0 | V-0 | HE
ELECTRICAL
Dielectric strength (Wmil)

D149 short time, 1/8 in. thick 350 350-400 | 200 400 170 400 175
0150 | Dielectric constant At 1kHz | 5.2-5.3 5254 - 40965 11.7 4.4 T8
D150 | Dissipation factor At 1kHz | 0.04-005 | S0 | . loo2s- 0.0/ 015 0.03 0.12

| Volume resistivity (chm-cm) | 1011-
D257 . ALTF, 50% RH .1011-1u12 1012 1012 [1011-1013) 1012 1012 1011
D435 Arc resistance(s) 100 50 - 184 181 181 =

Thermoset Plastic Laminate.

Thermaoset Plastic Laminate is a uniformly dense and structurally strong material that will not soften appreciably under the reapplication
of heat. Itis an exiremely durable plastic that s ightweight and molsture resistant. Industrial laminates are thermoset resin impregnated
reinforcing materials (paper, cotton fabric, glass fabric, etc.) that are cured under heat and pressure to form solid shapes having high
mechanical and electrical Insulating properies. Laminates are avallable in sheet, rod, Wbe, and angle. Since laminates are comprised
of a combination of materials, they are also referred to as composites.,

Standard stock grades include;

G10/FR4 Glass Reinforced Epoxy - natural (yellowish to light green) The mest versatile all areund laminate, this grade s a
confinuous glass woven fabric base impregnated with an epoxy resin binder, It has extremely high mechanical strength, good dielectric
loss properties, and good electric strength properties, both wet and dry. Certifies to Mil-1-24768/2T7 GEE-F

G11/FRS Glass Reinforced Epoxy - natural (yellow green to amber) This grade is similar to G10WFR4, with the addition of a higher
operating temperature and some Improved mechanical strength at elevated temperatures. Certifies to Mi-l-24 T68/28 GEB -F

G5/GY Class Reinforced Melamine - natural (grayish brown) This grade is composed of a continuous glass woven cloth base
impregnated with a melamane resin bnder, Melamines are the hardest of all laminates, exhibiting good dmensional stability and are
resistance. Itis also caustic resistant. Certifies to Mil-1-247868/1 CME

GT7 Glass Reinforced Silicone - natural {cream to white) Compoesed of a continuous glass woven cloth base impregnated with a
silicone resin binder this grade has excellent heat and are resistance. It has extremely good dielectric loss properties under dry

conditions and good electrical properties under humid conditions, although the percentage of change is high. Certifies 1o Mil-1-24788115
GSG

XKOOUXXX Paper Reinforced Phenolic - natural {tan) This grade is composed af a paper base impregnated with a phenclic resin
binder. It has good electric strength properties with fair mechanical strength. Cutstanding for use as template material and or backup
malerial. Certifies to Mil--24768112 PEM. 111 PBG and 10 PEE

C/CE Cofton Fabric Reinforced Phenolic - natural {light tan to brown) This grade is composed of a continuous cotton woven cloth
impregnated with a phenolic resin bindes. This grade containg a medium weave canvas and is known primanly for it's mechanical
properties. This grade is not recommended for primary insulation. Cerfifies to Mil- 1-24768/14 FBG

Linen LILE Cotton Fabric Reinforced Phenolic - natural (kght tan to brown) This grade is composed of a continuous cotlon woven
cloth impregnated with a phenolic resin binder, This grade contains a fine weave linen and, like the canvas phenolic, is known for it's
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Pulse Shield SD°

Typical Applications

High speed windings with difficult insertion and
winding characteristics for inverter-driven mators,
high frequency transformers, and

high woltage motors

Copper

FTHEK: Modified Polyaster”
SHEELD COAT

Modiliad Polyamida-smida”

“rmlip b comdy

WRea

Tharmal Class: 200™G

Features and Benefits

* Resistant w wiltags stresses generated Dy
nigh frequenay, rapid rise time, voltage spikes
typically introdiced by IGET-ype inverters
Mear B is increased signifecantty ouer
standard MW-350 magnet wire ungder these
woltage sresses and Bor0ss a wide
temperature ranges

* Improved insylation grotection against transient
spikes, high fraquencies, elevated woltags levals,
and short Aise tme pulses without incraasing
nzidation thickness

* Excellant resistance to thermoplastic flow
icut-threugh), abrasion and heat shock

* Exgellent resistance to heat and solvent shock
qonditions encountared invgrnishing and
ancaesating processes

General Information
References ara provided for comparative purgoses

Round

MNEMA: MW 35-C
UL: File Mo, E37663

Availability

heawy

i, Width al-i b
Kax. Width =
Min. Thickness Rk
Max, Thickness 20
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Pulse Shield SD

Typical Properties

This data is typicel of 18 AWG copper, heawy build
nsdation ondy. It is not intended to be used to create
ification limits.

Thermal
20,0040 |hr |1 =200°C

Thermoplastic Flow minimum fpisl

0070 A50°C

Haat Shock [20%3x]

1,42 brat 220°C menimum ne cracks

not designed ta ba sel-sohdarable

Stress Reliel lamp

607G
Maasured Thermal Endurancs
18 AW, Mgy Bulid nepiason
& §30 §55 980 200 220
0000 —p 1 I L i
10,000
g
2 1,000 3
= 3
] Copper
. . T T T
L] 120 140 00 40 IBD 3D
Tamparature, degracs ©
Mechanical
Mandrel Flaxibility minimum gl
After Elongaticon 20 3% QK 258 e 0K
Aftar Snap min. 30k 3K OK

Taken at 1207 Increments

Avg. of 3 tests 1150 gms 1300 gms

Dynamic G of F

0.0&

W5 Pofent Mo, 60005 R5

Electrical

Pubse Endurance Tast

20,000 Hz, 2000 ¥, 0.02% microsacond risa tma
1807 C, 508 Duty Cyale - Twisted pains

18 HTAIH Reference = 500 seconds

18 HTAIHED =80,000 seconds

Pulse Endurance Index [PEI) > 100

Life of product fife of same size and buikd MW-335

[Refarance)

minimum typioal
HEKA 5.TkV 1.0 kW
& RT 1.0k
@ Z00"G ARV

High ¥oltaga Continuity
MEMA & 1500 W DL B fanlts 100 el max
typical & 2000 W DC: Q=1 Faulls A 100 feel max

Chemical

After 72 brs exposure to B-22 + 300°C conditioning:
5KV

R-22 Extractables

Resistance to Solvents Including

Altar 24 hra & RT: Pass
Hlens

S0y 50 Callpacive/ Aylene
Parghloroethylane

1% HadH

ZE% SuMuric Adid
Gasahol

G500 Laek Ponbac Freet - B o Box §128, Fort Wayne, Indana 46890-0120 - Toll Free: S00-Res-#re (TI2-947°00 Emal; sakearEreg wi re, Com - wivw, reymios com
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QEG
A Mechanically Pumped Parametric Transformer

Preliminary Conditional Reverse Engineering Analysis
Prior to Examination of an Operational Device:

I this device all colls share the same toroidal core; therefore, they form a toroidal transformer, The
twao series resonating coils form the primary, and the two output coils (tapped by the Neutral) form the
secondary, The core has Tour equally spaced pale pleces. This allows the non-magnetized rotor to
modulate the core reluctance thereby modulating the inductance of the resonmating coils.  This
modulation can be considered to be a parametric coupling of mechanical energy of the rotor to
electrical energy in the resonating coils.

The following equations govern this energy transfer relationship:

po b b
_d:“J_ FTRIRFT:

/N

Flux Pada T ic
Coupding Coupding
Term Term

Mormal transformers are governed by the flux coupling term, and are based upon constant reluctance
and inductance values with time variant current (and voltages). This device, on the other hand utilizes a
parametrically varied reluctance and inductance in order to induce oscillating current and voltages. This
operation is additionally governed by the parametric coupling term in the above equation. Parametric
coupling of an escillating crcuit requires that the pumping frequency be twice the oscillating frequency.
The reluctance is modulated four times per armature revolution eccurring when the rotor and the pole
pleces align, Since the cscillating {resonant} frequency should be one-half the pumping frequency we
can determine the driving RPM in relation to the resonant frequency.

For example: assuming a driving speed of 1,800 RPM or 30 Revelutions per Second, a production of 30 «
4 = 120 pumps per second is realized. Given that resonant frequency is cne-half of pump frequency, the
resonant ascillations should occur at 120/2 = 60 cycles per second (or 60 Hertz). Similarly, 2 1500 driving
RPM infers a 50 Hz cutput. (Where 1500/60 = 25, 25 x4 = 100, 10042 =50 Hz.}

Since we are told that the QEG is typically driven into resonance at approximately 1450 BFM, and that
the resonant frequency is about 400 Hz, a disparity emerges. At 1450 BPM we would expect a resonant
frequency of approximately 48.33 Hz to exist, however, apparently the Parallel LC Resonant Circuit is
designed to resonate at something close to or slightly ever 400 Hz. This implies that the QEG 15 actually

" Harmonic of the design frequency. Usually the most efficient

being operated at something like the 9
coupling should accur at the design frequency, Operation in this manner necessitates a eritical twning

procedure before effective phase lock occurs.
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V22

The design of this machine appears to achieve much of its efficiency from its ability to reduce back MMF
to the rotor in comparizon te what a traditional generator rotor experiences. The back MMF
experienced by the rotor is proportional to the core magnetic field strength near the times of the
palefroter alignment which is when parametric pumping ocours in this device, Since this accurs near the
zero-crossing points when the magnetic field is in the process of reversing itself, little energy is needed
ta drive this device as compared to a traditional generator. When a near synchronization in time of the
polefrotor alignments occur with the zero crossing points of the resonating coil current sine wave, then
this condition is met, so long as phase lock i maintained,

As the rotor approaches, aligns, and leaves a given pair of poles, a magnetic shunt is formed which alters
the effective shape of the core as well as the magnetic path length, This produces the desired
parametric change in both Reluctance and Inductance which is "parametric pumping”. &s these
rmagnetic shunts form and subsequently disconnect, magnetic snap-back occurs as magnetic flux loops
are broken and forced to reform within the cyclically altering core geometry. Interesting and nowvel
energy effects are thought to exist when magnetic snap-back oocurs.

An examination of the parametrie coupling term frem the eguation :I%b allows for a closer leok at the
parametric pumping and the reduced back MMF,  The magnetic fleld strength (and Flux Density)
corresponds to the sine wawe current in the parallel LC resonant circuit. As the current becomes
sinaller, crosses zero, and then begins to reverse directlon so does the magnetic field, In phase lack, this
happens as the roter approaches, aligns, and leaves each pair of poles, which is when parametric
pumping and Inductance pulses occur, {See Fig. 1)

As the rotor passes each polefrotor alignment, the rate of change in Inductance % reaches a positive
maximum as alignment begins, traverses its own zero-point as exact alignment cccurs, and reaches a
negative maximum as the rotor begins to misalign, Once the rotor is fully disengaged from the pole-pair
the rate of change in Inductance returns to zero where :‘—: =0 until the next pale/rator alignment

occurs, {5ee Fig. 2)

While the current (i) is relatively small during these events, it is exactly zero for only the briefest time at
the exact moment of polefrotor alignment. The rate of change in Inductance % Is significant [at a
manimum] during the sarme period, All of this works together to allow the rotor to mowve past gach pole-
pair with minimal back-MMF while parametrically pumping energy into the system. When the rotor is
between poles, the flux coupling term describes the operation of the QFG as a toroidal transformer; the

energy stored in the resonant LC circuit supplies power to the output coils and load by transformer
action.

These appear to be the primary factors involved from what we can determine, with the information we
have so far, on this interesting power generation design. Critical cemments from James Robltaille or
other members of the QEG community are welcomed.
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V2.2
(R Sine wave current
s 11 parallel LC resonant circuit

Parametrically pumped inductance
V. B- B @ . pulses at current zero crossings

Fig.1
Pole/Rotor alignment
progression
L] L B
| Sy L % .0
- [ a 2 Corresponding change
a' ™ ™ ", Tee in Inductance over time
@ " a "
/
-
v;‘M-
= Corresponding Rate of Change of
& .0 L — Inductance over time
&« ~0 Time
& ol
P 4 l-‘
Fig. 2
d a a
E= S U= L o I3 . .
- 5L RS 1 Parametric Energy Equation
o Parametic
Coupling  Coupling
Torm Term
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Other observations:

James Robitaille stated that the exciter is not necessary for the basic operation of the QEG; therefare,
wee omlitted it from this analysis.

The resonant coil capacitor combination should have a spark-gap across it to limit the peak voltage to a
safe value. In addition, if capacitor failures occur, high value voltage balancing resistors should be added

acrass each capacitor,

It should be determined whether the specified electronic motor drive circuit will operate at 400 Hz since
it is a 5CR phase controlled device and may be sensitive to input frequency, I this is the case, a
controller that rectifies the incoming line to DC and provides a pulse width modulated cutput should be

used, Yoltage feedback to this controller could be used to regulate the output veltage of the device,

If the output of the QEG is rectified and filtered to DC, the ideal inverter to use to produce 60 Hz AC and
possible co-generation to the power line is the type of inverter designed for solar photo-voltaic systems.

They usually require from 250-600 velts DC and can easily self-adjust within that range.

A redrawn schematic needs to be provided to address the issue of the missing bridge rectifier and the
inconsistent use of 240Y power line and 120V Feedback simultaneoushy,

George Pidick, Engineering Consultant
Mark D Chase, Elactrical Engineer, MSEE

April 8, 2014
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T/8" Three Bolt Flange Bearing SBTRD205-14G

£

LI

Shopping Cart oo,

W stedRe

(| Empty I

Categores

ATV Wheel Bearings
Pillow Block Bearings
2-Bolt Flange Bearings
3-Bolt Flange Bearings
4-Bolt Flange Bearings

Insart Bearings
Bearing Housings
Radial Ball Bearings
Special Ag Bearings

Dige Harrow Bearings
Taper Roller Bearings
Rod Ends

Raoller Chain

Shafting

Shaft Couplers/Caollars
W-Belts & Pulleys

Meed Help?
Call 866-967-7729

We accept credit cards

=
and Paypal

~y> TheBIG
Bearing Store .COM

Bearings, Roller Chain and More. ..

Page | of 2

sesichi|  |[oo) avnced Seseeh oo

7/8" Three Bolt Flange Bearing

SBTRD205-14G
sk SBTRD205-14G
High quality 7/8" three bolt flange bearing. The bearing has a narrow mner ring

with wo set screws for attaching to the shafl. Housing s cast iren with a grease
zerk for re-lubing the bearing.

Flii*ii.' Ij‘i I1I\.'I1Ki(!1|3‘

Shaft Size| Bel Distance | Bolt Cirele | Center 1o Bdge Cverall Thickness

TR 200" 000 188" 11T

Click Above for Full Dimensions

Interchange
Peer: FHSFIX205-14G

AMI: BTMZ205-14
Browning: WVF35-114
Dodge: LF-5C-014
Fafnir: GSFD-7/8

PRICE: 513.65
Quantity:

httpfaeew. thebizbearingstore comiservletthe-1 1 74/ 7-fdsh-8%22-Three-Bolt-FlangeDetail  1/16/2015
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Type 940C, Polypropylene Capacitors, for Pulse, Snubber

High dV/dt for Snubber Applications

Specifications
Capacitance Range

/

Capacitance Tolerance

Rated Voltage

Type 240 round, axial leaded film capacitors have palvpropylems
filmn and dual metallized electrodes for beth self healing
progerties and high peak current carrying capability (dvdt), This
series features low ESR characteristics, excellent high fregquency
and high veltage capabilities,

Highlights

- High dvidt

- High pulie current
- Lo Inclusctanice

- Sell healing

DU 1o 4.7 pF
+10 Standard Tolerance
B0 tes 3000 Wicde (275 1o 500 Wac, 60 Hzl

Operating Ternperature Range with Ripple

Maximum rms Curment

=55 = to 105«
*Full rated voltage at 85 *C - derated linaarly to 50% rated at 105 «C

Check tables for values

Insulation Resistance

= 100,000 MO x

Test Voltage batwean Terminals @ 25 °C

Test Voltage betwean Terminals & Case @ 25°C

160% rated DO voltage for 60 5
3 kvac @ 50060 Hr forsd s

Life Test 2000 b @ 85 °C, 125% rated [ voltage
Life Expectancy £0,000 h & rated Vdc, 70
30,000 h @ ated Vac, 700
RoHS Compliant
Dimensions . Construction Diagram Cn truction Details
——— Dizwibres Bbirtal Bied Pislpidlid N
P F——— Caer Materrial | LILS 10 Polyostor Tape Wrap
- Winlai rad Polppropylens fesin Material | ULS4V-0 Epaxcy Fill

41 rmm

Terminal Material | Tin Plated Copper

d

41 mm ¥

Iin Max

CDE Comell Dubilier « 1605 E. Rodney French Blvd. « New Bedford, MA 02744 + Phone: (50B8)996-8561 « Faox: (508)996-3630
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Type 940C, Polypropylene Capacitors, for Pulse, Snubber

High dV/dt for Snubber Applications

Part Numbering System
540 4 & 22 K
Cupu:!lurln
Tarmimation Capatitance Significant Toleranca
Series Coede Yoltsge Code Decimal Paint figures in pF Code
] C =Tinned Copper Wire & =&l o lo=1c00vde S=00 K= +10%
F = Irsulated Sranded & = BiHY e 20 =2000Vde  P=0,
Wre 10= 1000V =3000vde W= Mo decimal
Ratlngs H = Tinmed Lugs 12 = 1300 ik Feaing
MOTE: Other ratings, sizes and performance specifications are available. Contact us.
L.
Catalog Typical  Typical T0°C
Cap. Part Musnbar o L d ESR ESL dvide lpeak 100 kHz
WF) mm men mm (mi) (k] Wips 1Ab ()
E00Wde {275 Vac)
A0 SOCERTE-F on 340 L] 28 19 194 n 25
A5 HIDCEP1SKF 05 40 0l 13 mn 194 = 40
£ SOCERTEF 135 340 L] 12 n 194 43 44
33 GOCEPIEE-F 135 340 [} 4 i 195 -3 56
AT TAOCEPATHF 155 340 14 7 i 196 o 69
AR SIOCHPGSK-F &0 340 1.4 b 13 196 134 8.1
100 S0CONHF o 40 14 B 4 196 158 L
150 SDCEWI PEE-F p=2) 340 1.2 5 picl 196 5 LA
200 SAGTEWIKF X5 4610 1.2 5 i LF 55 1.4
130 SOCEWIFIRF T 540 1.2 4 kS 105 153
470 SOCEWARTE-F 35 540 1.2 4 36 105 497 168
B50Wdi {450 Vac)
A5 SOCERISEF 13e 340 L] ] i Tz o7 58
22 SICEPERE-F 155 340 1.0 i g Fix 157 L]
33 BOCEPIINF 120 340 14 7 b TIF 33 75
A7 SOCEPATEF ne 340 1. 5 M Tz 33 o8
o8 wDCEPGEKF 45 40 1.2 4 kL i qut 120
100 S0CEWI E-F 115 460 1.2 5 n 400 A0 1.5
150 S0CEW PSE-F i 4610 1.2 4 Ir 400 600 143
200 S40CAWIEF 05 460 1.2 3 ET 400 00 179
220 SWCEWIFIE-F 310 460 1.2 a 34 400 i) 184
250 SOCBW2PSK-F EETY 4011 1.2 3 E 400 1000 151
1000 Wde {500 Vad)
A5 SRS 0P SEF 150 340 1.0 7 g ] ] 6.7
37 MICIOPIIEE 175 340 14 7 I3 #35 188 74
33 ST ORIIKF ms 340 1.4 b M i 183 8.8
A HDC10PATEF M0 344 1.2 5 kL e 4oz 104
A S OPGEKF Pt 340 1.2 5 I i) SEE n7:
10 S0 A K pLaH Al 1.2 5 ax 480 A& 125
150 D400 DM PSECF o 4611 1.2 4 M4 480 i 154
200 SCT0WREF 155 46101 1.2 a 6 450 G0 194

-F

|
ReHS
Compliant
Indicatar

CDE Comell Dubilier » 1605 E. Rodney French Blvd. « New Bedford, MA 02744 « Fhone: (508)996-8561 « Fax: (508/996-3830
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Type 940C, Polypropylene Capacitors, for Pulse, Snubber

High dV/dt for Snubber Applications

b
Typieal Tyical ToeC
Cap. Catalag o L d ESR ESL didt | peak 100 kM
{F) Part Mumbsr i T m [{n]] (nHp ¥ips 1A) LAl
1200 Wele (500 ¥ac)
A0 sdoliEMEF 155 240 1 -] rr} 1142 114 [N
A5 SHBCIISKF 185 340 e 7 23 1142 171 Th
21 MOCIFIEF 25 340 (L] 7 4 1142 251 o]
33 MOC1IP3IKF 20 460 m T o} 530 m o0
A7 SCIPATEF 238 50 L 7 ] 2] 3 S
88 sdol1HeakF It 460 12 i 2 a3l 435 17
100 HOCIEWIE-F 30 450 12 5 35 540 530 14.5
150 SOCIHNIPSEF 350 40 12 q ] Sz 754 174
1600 W | 500 Yac)
d0 CIESPTEF 140 40 LK+ 7 23 a2z 43 75
A5 sdolieP15KF ne 240 1 3 M 1427 4 1]
21 MOCIEF2IKF 255 340 1.2 7 24 427 14 %3
A3 MoCIGRIIKF 235 w50 12 7 N ] ] Vil
AT MOCIEPATEF 75 450 12 [ 2 =00 3T 1.8
A8 MOTISPSIE-F 25 450 L [ 35 B 2 131
100 sdoliaviiE-F £ ] 4 12 3 ar ] 00 162
150 SO0 G PEEF A0 40 1.2 4 a2 ] oz 21
TO00 Wd (500 ¥ac)
077 MOLIITEF ns M0 0g 5 & 1712 38 26
033 S4OCIOEITE-F 135 M0 =14 20 P 7z 57 18
04 sdolIoddTEF 150 Mo 1 12 2 112 &0 5.2
A6 G4OCI0REEK-F 175 2N e & 3 2 14 ]
O SBCI0R KR nn 30 (] 7 ] 17z 71 B3
NS0 OCIORISKF 195 450 . T ] 50 144 80
220 S40CI0P2ZKF nn A0 LK+ | a0 ] Al G0
230 sdolI0P23KF o 4 12 -4 12 ] ny 1o
AT MOCIORATEF izn 460 1.2 3 34 ] 451 130
SEF SOCI0RSEKF 1n 40 12 7 7 754 Az 12.6
AA0  TOCIOPSEKF 340 540 12 i ko] 754 513 14.3
VAW SAOC 0TI K-F 418 0 1.2 5 42 T34 754 177
3000 ¥ | 500 Vac)
AN G305 IE-F 15 2N k] ] ] 568 ] 0
S OCI0ENEE-F 135 340 i3] Al | patil] ] 7
027 MODINEIINF 155 0 F ] 25 ] T568 57 16
33 GAOCINETIR-F ag 40 LE 14 ] patil] a5 5.3
o4 sdoCiodd i A 1.4 14 o} 140 8 8.2
06R IOTI0568H-F L] 460 1.4 12 il 1440 oF 6.7
200 SBCI0R KR X5 A 12 1 ] 1440 44 iR]
S0 WOCI0R1SKF o 40 12 ] 37 1440 NG 101

CDE Comell Dubilier » 1605 E. Rodney French Blvd. « New Bedford, MA 02744 « Fhone: (508)996-8561 « Fax: (508/996-3830
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electrocube HIGH VOLTAGE METALLIZED POLYESTER
CAPACITOR 226 SERIES
The unique high performance and long life Protective clear wrap is offered on all
characteristics of polyester account for the wrap and fill units, Please add .010" to
varied applications of this miniature capac- maximum diameter dimension for
itor series. protective clear wrap.
These capacitors feature extended foil con- The potting material and endfills of

struction and standard tin coated copper-clad  Electrode’s capacitors meet or
steel leads. Nickel, copper, dumet and other exceed the flammability requirements
special leads are available. of UL94VO.

RoHS

Temperature: -55°C to +85°C at rated voltage.
Dielectric Strength: Will vithstand 125% at voltage and 25°C
for a period not to exceed 1 minute; Capositonze V5. Tevpistios

TYPICAL DIELECTRIC CHARACTERIS CURVERS

current limited to 5 mA. -
Life Test: will withstand rated voltage for 2000 hrs. at +40°C & 0
with not more than 1 failure in 12 permitted. g’ : —
Dissipation factor: Shall not exceed 1.0% at 25°C. )
Acceptance Criteria: Measurement frequency for capacitance and - B
dissipation factor shall be 1000Hz for values b A
to 1 mfd; 120Hz. For values of 1 mfd and up. A LB TN T e
Insulation Resistance: At 500V, units shall meet the minimum b
values bek,w Dasipotion Foster V5. Tenseralurs
Temperature MEG x MFDS MEG ] ‘
°C) (NEED NOT EXCEED) . I
2000V - UP 2000V - UP by
25 40,000 80,000 g %
85 4,000 8,000 ; 10 ot +—
ks
K |
NOTES: -5 =23 0 B 2 @
For information regarding insulating sleeves, mountings, special TEWTUNSL (O

terminals non-standard leads, circuit connections and other

hardware, please consult factory. Yeviion Reislave VG, Tamperchos

For styles and ratings not shown, or for unusual requirements necessitated
by special circuit applications (including higher IR or lower DF),
consult the factory direct.

w' —p————

INSLLATION RESISTANCE
(NEGADHMS TNES WICIROF ARADS)

b %0 g5
All Electrocube film capacitors have endfills and tape that B 1)
Meet or exceed the flammability requirements of UL94VO.
g Electrocube 3366 Pomona Bhed. - Pomonn, CA 91768 < TEL: (909) 5952037 « FAX: (X9) 5950186
Draon: Tuyet e-mail: ceales Gelestrogubs gom - b : voww elessroopbs com (A: 0308)
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Qelentmcuhe

HIGH VOLTAGE METALLIZED POLYESTER

226D SERIES
£ =0
= 5] r II
| it T_I"_\,___.-f'
a—t - -
For max. D and L dmensions, allow + D627, WRAP AND FILL
LEAD: LEMGTH: 20" £ 507 ROUND CONFIGURATION
2000 VOLT DC 3000 VOLT DC 4000 VOLT DC
DIMEMNSIONS | LEADSIZE DIMENSIONS LEAD DIMENSIONS | LEAD
MFD | FART NO. D L (PG PART MO. D L SIZE | PART NO. D L SIZE
BRG] ARG
0010 | Zaeldiozy ] ) ) 226011 102" . . RGN M LY . .
012 23z il e o ZaDILLER " [ EhG AL TR [ [
0013 | 226001520 Al I 4 Z6DILIFE" - - - ITGIAFE" - - -
0018 | Z3aDJIE2Y 31 0 ) 220DIL1EEY . . THGIIMLEEY . .
ZE | raeDilzzzt 3 G ET Z26DILIER . . o R g . . .
27 2261272 il A% 24 226DILITI* - - - ZIGD AT 25 1.25 22
o033 | ZrelIEAze Al I 4 2601332 B - - ITGIMIIET 7 1.25 22
AT TR L i T4 2L s - - R B ] 1.5 22
DT 22D HTE Al % 24 Z26DILATE - - - I BT 3 1.25 22
00%s | 2260000562 Al I 4 226001567 B - - TIGIH MG i3 1,25 22
O0GE | Zo6DJGEIY S 44 ) 226018 23 1.2% 22 TR MGEET 3 1.2% 22
[ T R R ] L] T ZM6DILETT 27 1.25 22 TIGD BETE 1] 1.25 22
o 226001050 27 KL = 226DILI0G" 30 1,25 22 IRGIMI03" 41 1,25 22
012 2206001125 T 43 = 226D1L1EY 31 1.24 22 TR LR A% 1.2% 22
15 Z2D1I15%* ] 1.1H} p] Z26DIL 15 54 1.25 ] P TR K 1.75 2
LI E] 22D LIIER* 29 LIH} I 226D 1EI* il 1.2 22 N ERS Al 1.75 2
I 226001225 34 [ = Z6DILTEY a1 1.4 22 ey A3 175 22
A7 2 IETE L 1.1H} pi] 2ADILETIY 42 1.75 22 FHE ALETRY 48 1.75% 2
33 k) R a1 1.iH} Iz 22601333 LL] 1.75 20 Thelr A{333* 53 1.75 20
0 2260 1550 ED) 1 =) 226001395 53 1,75 20 FIGIH W3R 55 1,75 a0
047 22607 34 1.4 = Z2601LATEY [T 1.74 0 TR MATY 52 2.35 20
A5 TR RE ] 1.15 rr 2L S L] 1.75 20 P TR &6 2108 20
&R 226D J6REE 30 1,35 = 22600 LEs3" a5 235 20 IREIH MEETT &1 2.25 20
ITH 2260018250 ] 150 =] 2260115 ai 229 20 TG MY 57 2.25 20
10 22D 1104% il 1.51 Ik 226D L 14 53 2.5 20 R AL X 2.25 20
12 TR R =3 151 ] ZH6DIL LT k] 215 20 P T ™ 2.25 20
1% 236000134 A7 1510 ) 22601L 1347 72 2133 ] TG 8 2,25 18
RE] BT RIS [EE] i.50 il EETEINETT ri] 235 i R T LT .35 18
22 226Dz 53 L.75 n 226D ILET* Kl .25 20 Il AT .03 2.56 18
il Z26D0IZT4" T 1,75 m Z26EDILITH 3 250 [T ITGIHIMETH 1.06 281 18
) 226001534 i 1.74 n 226013347 X 230 1% ey [NE] 281 18
] TR RETE 67 1.75 il 226D 1.0 2.5 18
47 22600174 il 20 m 226DILATH 108 231 [
£ 22600154 71 F ) 22001364 1.15 EXT] 18
AHE 2l MBS Al 21N} il
B2 R R R .42 ] 1%
10 2261001050 83 235 13
1.2 I2D1II2E %l 25 18
1.5 226D1155% o] 2 18
1.8 22600 1RS" i 175 18
20 2360112050 1.1y 173 18
*audd tolerance designator to complete part number: J= £5%, K= £ 10%, M= +20

@ Electrocube

Dreram: Tuyul

5506 Pomona Bhed. - Pomonn, ©A 01768 « TEL: (9000 5052057 « FAM: (i) 5950180
e-mail: czales Telecirogubs oom ¢ o : s glectrogubs gom (A: 05A08)
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@ electrocube

HIGH VOLTAGE METALLIZED POLYESTER

226D SERIES
= = i)
o
— -
For max. D and L dmensiens, allow + 062", WRAPF AND FILL
LEAD LEMNGTH: 2.0 £ 5 ROUND CONFIGURATION
5000 VOLT DC 6000 VOLT DC 5000 VOLT DG
DIMENSIONS | LEADSIZE DIMENSIONS | LEAD DIMENSIONS | LEAD
MFD | PART NO. D L (AVWE) PART NO. D L SIZE PART NO. ] L SIZE
(AWE) ARG
=010 226D N 10" - s c e 1o L e = - - 2EED 2T 2% 1.41 a2
112 EEF TP [ TPz ] 1.51 12 I Y2z 27 1.41 22
s ZMDIM] 51 - - - i el IT 131 1T TG YA 8 1.51 22
0018 | Z2EDINIET . . . IGDIPIEZY 30 131 F GV 1H2Y ] 1.81 23
0022 | 26D NIET .25 1.51 22 TIGDIPIZIY 31 131 27 220G Y222 33 181 22
27 226D MNITI il 1.31 22 ZmDpIras 34 1.31 2 I Y292 ] 1.81 22
0033 | 22600 MIAE I 1.31 2 IZEDIFART 35 131 2 N A 1,41 22
R 51 1.51 F5] T Al 131 13 23010 Y S02F FT] 1.51 23
T 226D R TIE i 1.31 13 o T e k] 153 e T Y472 AT 1.81 20
05 226D WG AR 1.31 22 TIPS % 159 22 2RI Y 5R2T 0 1.81 2N
OO6E | 226000 HeEZ Al 1.51 F5] IIGDIPGEDY A1 [ 22 22060100 Y GH2Y 55 1.81 20
AR 2360 WETTE T (T 11 Thala PRz 44 1.6 11 2D YR22 A0 251 20
(] i el B R ] 150 2 e TR 19 144 i} P T 53 231 20
oz 22NN 41 1.4% 22 IHEDPIERT 33 1.59 21l 2RI Y1 23" 5 2.31 2Nn
LS 6D Y] 160 fX TIPS 35 [ ] G 155 ) 231 0
[HE] R R R EAS ] 1469 22 R NTES 33 26 i I YRS [ 231 20
[ 226D NEEI 53 160 2 IGDIPIZIY 0 206 21l G Y2230 75 231 an
0T 230D NITIY .34 1t 1) IGDIPITEY i} 20 21} 3G Y275 [H 251 18
(53 22601 K333+ .53 2.0 21 IIGDIPIE T 2 ] G Y 33F a1 231 18
034 226D K3 50 2.0 2l TIEDIPFART £ 2005 2 e 0 i ol B4 281 18
4T 26D RATE IE 20 21 IIGLLPATEY 53 20 14 22600 Y475 EH 281 18
s 2] MERIE 4l 2 2 ThlalPaaE a1 2 14 21 Y EREY 1.0 21861 18
[ i e B ] 244 i} Tl Paki* pe s 24 14 JID YRREY N E] 2.8l 18
E2 22601 KEE E] 2144 il EHaPEESY L 244 13 2201 Y HISY 1.2% 281 1H
10 EEE R T LB 2.44 21} Tl Pld* 1.1 244 13 2l Y 10a 138 2.81 18
12 e e B e B2 3.25 21}
15 226EDIMIE 84 3,25 14
NEg 226101 M4 e 3.3 14
22 226D NI 105 3.25 13
i ZREDINETH 113 325 14

*Add tolerance desipnaion to complete part number: J

@ Electrocube

Dreram: Tuyul

£5%, ko= £ 10%, M= +20

5506 Pomona Bhed. - Pomonn, ©A 01768 « TEL: (9000 5052057 « FAM: (i) 5950180
e-mail: czales Telecirogubs oom ¢ o : s glectrogubs gom (A: 05A08)
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Magnet Wire Dimension Chart

Inches Milimeters  |Wijre Measurement System
Nominal Bare Wire Diameter [ o.083000 | 2.1082|
) ) ) AWG ) SWE
Nominal Coated Wire Diameter o
l | | | O METRIC ¢ BWE
Eir Mils | 6 BRE BOZ) Non-Standard IEC Metric Size | 2.1082
5q Mila 510485 I ]
Sq MM 3 4BBEIA Approximate AWG : 12 1 4 BwG
59 Cm 0.03488838 Approximate SWG [ 14
5q Inches | Dm54ﬂi"]"ﬂ‘9? Standard BWE [ 14

It no dimension s shown for coated wire, magnet wine is not normally avallable for this size or wire type

Eallem, Inc. All ights resereved

Inches Milimeters  |Wijre Measurement System
Nominal Bare Wire Diameter [  o.oB0BOOD] | 2.0523|
) ) ) AWG O SWE
Nominal CGoated Wire Diameter 0.0838 2.1285 bt
| || | omemie oBwe
Cir Mils 8,528 452 Nen-Standard IEC Metric Size | 2.0523
5q Mila 5127 447 I 1
Standard AWG 12
Sy 0o s awa| 12 AWG
SqCm 0.03306335 Approximate SWG [ 14
Sqlnchea | 0.0051248352 Approximate BWG | 14
It no dimension & ehown for coated wire, I"I'IEgI'IBt wire ig not nnrmajly- avallable tor thig size or wire ype
Inches Millimeters  |'Wijre Measurement System
Nominal Bare Wire Diameter [ o.osooog | 2.0320
) ) ) AWG @ SWE
Nominal Coated Wire Diameter 0.0836 2.1234 o
| | l l O METRIE O BWE
Cir Mils 6399616 Nen-Standard IEC Metric Size | 2.0320
Sq Mils 5026418 I 1
A imate AWG 12
Sq MM 3241191 pprox ; 14 SWG
&g Cm 0.03241191 Standard SWG | 14
Sqinches | 0.0050238557 Approximate BWG | 14
It no dimension (s ehown for coated wire, magnat wira Ig not nnrmaJI}.- avallable for this size or wire ypa
Inches Millimeters  |\Wire Measurement System
Nominal Bare Wire Diameter [ o.o7e7ad | 2.0000|
) ) ) AWG O SWE
Nominal Coated Wire Diameter 0.0817 2.0740 o
l | l l @ METRIC O BWE
Cir Mils 6,199.610 Standard IEC Metrlc Size | 2.0000
5o Mils 4, B69.330 I 1
A imate AWG 12
Sq MM 3130897 pprox ; 2 MM
Sq Cm 0.03139a897 Approximate SWG | 14
Sqinches | 0.004BESA505 Approximate BWG [ 15
It no dimension (s shown for coated wire, magnat wira Is not nnrmajly avallabla for this size or wire ype

Pago 149
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Magnet Wire Dimension Chart

Inches Milimeters  |Wijre Measurement System
Nominal Bare Wire Diameter [ 0.033%00] | 0.8611|
) ) ) AWG ) SWE
Nominal Coated Wire Diameter 0.0354 0.8992 o
l | | | O METRIE O BWE
Eir Mils | 1,149.177) Standard IEC Metric Size 0.8611
Sq Mila G0Z 664 - |
o 030001 swananis 195|419 5 AWG
59 Cm 0.005B2001 Approximate SWG [ 20
5q Inches | D{HJDEDE1UGE Approximate BWG [ a2

It no dimension s shown for coated wire, magnet wine is not normally avallable for this size or wire type

Inches Milimeters  |Wijre Measurement System
Nominal Bare Wire Diameter [ 0.033465] | 0.8500|
) ) ) AWG O SWE
Nominal Coated Wire Diameter 0.0358 0.9090 o
| | | | @ METRIC O BWE
Cir Mils | 1,119.841 Standard IEC Metric Size 0.8500
5q Mila a7L.523 T 1
Sq MM 0567144 Approximate AWG | 20 .85 MM
SqCm 0.00567144 Approximate SWG [ 21
Sqlnches | 0.DD0BTS0748 Approximate BWG | a1

If no dimension is shown for coated wire, magnet wine is not normally avallable for this size or wire type

Inches Millimeters  |'Wijre Measurement System
Nominal Bare Wire Diameter [ o.o32000 | 0.8128]
) ) ) RWG O SWE
Nominal Coated Wire Diameter 0.0339 0.8611 ®
: : l | | | O METRIG O BWE
Cir Mils 1,023,971 Nen-Standard IEC Metric Size | 0.8128
Sq Mils a04.227 : |
Sq MM 0.518591 Standard AWG | 20 20 AWG
Sq&m 0.00518591 Approximate SWG | 21
Sqinches | 0.000B038168 Approximate BWG | o1

It no dimension is shown tor coated wire, magnet wire iz not normally avallable for this siZe or wire type

Inches Millimeters  |\Wire Measurement System
Nominal Bare Wire Diameter [ o.o32000 | 0.8128
Nominal Coated Wire Diameter | 0.0344] | 0.8738| glﬂwﬁg'llﬂ gm
Cir Mila | 1023871 Non-Standard IEC Metric Size | 0.8128
Sq Mils B04.227 - |
Sq MM 0.518591 Approximate AWG | 20 24 SWG
59 Cm 0.005185891 Standard SWG | 21
Sqinches | 0.000B038169 Approximats BWG | 21

It no dimension is shown tor coated wire, magnet wire is not normally avallable for this siZe or wine type

Eallem, Inc. All ights resereved

Pago 31
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QEG MAGNET WIRE DATA - I

PRIMARY WINDINGS - 31007 (X2) |

STAMDARD AWG SIZE

SCOUARE MILLIMETER

|MOM-STARDARD IEC METRIC SIZE

|&20

0.518591

0.8128

|INSULATING FILM TYPE

HTAIHSD (2007 C, POLYESTER POLYAMIDE/IMIDE, INVERTER DUTY, NEMA BW3S-C

|RECUNRED LEMGTH,/ WEIGHT

1 FOOT/TURN (HOMINAL) = 5,200 FEET [1,883.75 M]
@ 3.217 POLNDS / 1,000 FEET = 6,200 ¥ 3.217 = 19.95 POUNDS [9.05 kel

|RECOMMENDED PURCHASE:

]

21 POUNDS [9.53 kg)
or 6,300 FEET [1,920.24 M|

[NOMINAL COATED WIRE DIAMETER

INCH
0.0339

MILLIMETER
0.8611

| SECONDARY WINDINGS - 350T (X2) |

STAMDARD AWG SIZE

SCOUARE MILLIMETER

|MOM-STARDARD IEC METRIC SIZE

|12

3.306339

2.0523

|INSULATING FILM TYPE

HTAIHSD (2007 C, POLYESTER POLYAMIDE/IMIDE, INVERTER DUTY, NEMA MW35-C

|RECUNRED LEMGTH,/ WEIGHT

1 FOOT/TURN (NOMIMAL) = 700 FEET [213.36 M)
@ 20.13 POUNDS / 1,000 FEET = 700 ¥ 20,13 = 14.1 POUNDS [6.4 kg

|RECOMMENDED PURCHASE:

|

15 POUNDS [6.8 kg]
or 750 FEET [228.6 M)

[nOMINAL COATED WIRE DIAMETER

INCH
00838

MILLIMETER
21285
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\___A
VISHAY., MKP385

v Www.vishay.com Vishay BCcomponents
AC and Pulse Metallized Polypropylene Film Capacitors
MKP Radial Potted Type
FEATURES

* 5 mm to 52.5 mm lead pitch; 7.5 mm bent

back pitch
* Low contact reslstance
* Low loss dielectric
» Small dimensions for high density peckaging
* Supplied loose n box and taped on reel or RoHS
smimopach GOPLT
* Material categorization: For definitions of complance

Fl|EB!-E SE8 W WWNY | Say COon Oos e 2

APPLICATIONS

* Where steep pulses cccur e.g. SMPE (switch mode power
supplies)

* Electronic lighting e.g. ballast

» Motor control crcuits

* High frequency and pulse opsrations

» Deflection circults in TW-zets (S-comaction)

* Loudspesker croasover networks, storage, filter, timing
and sample and hold crcuits

QUICK REFERENCE DATA
Capaciance ranga |[E24 senlas) D000 JF 10 B2 b
Capacilance lolerance =5 %
Climatic: Testing class according to |ED 00681 SR I0VEE
Rated D ternperaturs B5 *C
Hakad AL tampsaratuing B G
Maximum applcalion lemperabures 1105
Pl imaim cperating temipsaratung Tor imited tima 1250
Referance spaecificalions IEC G0384-17
[Halacqric Falypropylens tim
Elecirodes Mletallizec
Construchion kone and intemal sanial constniction
Encapsulation Flaames mumaﬁlﬂﬁ; Ea;s;_.;ud BOKY resin
Laads T wira
Markng Covalue; alerance; raled -.lul'la.g_e: r||a||u|a.|:1uer'5;'lype: code Tor dislectne malsnak
manufachurar ocalion; manulacturer's loga; year and weaek
Mate
* For more detailed dala and tes! requiremeans, conlact go-(
VOLTAGE RATINGS
Hated DG wollage 160 250 40 B30 85 1000 1280 1600 2000 2500
Hakad AL volags 110 160 200 220 g 350 450 Sal 70O M agn &
Hated paak 1o paak vollags o 450 Sihd 20 850 1000 1280 1600 2000 2500
Holes

1T Rated AC vollage is 600 Wi bor pilch = 37.5 mm
B Rated A0 volage is 800 Wi tor pilch = 37.5 mm

Ravisian: #8-Mov-13 i Daocument Mumbaor: 28174
For iechnical questians, condact; do-fimévshacom
THIS DOCUMENT 15 SUBJECT TO CHAMNGE WITHOLUT HOTICE, THE PRODUCTS DESCRIPED HEREIM AMD THES DOCUMENT
ARE SUBJECT T SPECIFIC DISCLAMERS, SET FORTH AT vis hary. com/ida o000
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N
VISHAY.

MKP385

www vishay com

COMPOSITION OF CATALOG NUMEBER

Vishay BCcomponents

b Py (mm} | Pitch Goda
046 = 160 | U I |
025 = 250 L L
Exarrpls il = 30K Fa c
147 | 470 @F | DOD04T wF 63 = 630 w0 [¥]
210 1nF_| 0004 pF 85 = RS0 = | F |
30| wink | o pF =0 5 I
410 | WinF 01 pF 128 = 1250 ars K
S10 | 1000 nF 1,0 yiF 1B - 1B s P
Multiplier {vF) &10 | 10000 nF | 10.0 uF 200 22000 g5 | v
a1 7 250 = 2500
i : Eapaciianos Coda Spacial Goda for Tarminad
1 3 [numerically)
0 a 2 2 prs
100 ] 4 4 pins Py = 0.2 mm
00 ] 3 4 ping Py = 20,3 mm
[ ™ Customized
123456 7 BY 10 11 12 13 14 15 16 17 16
MEPIAE 1 a7 25 0 Jd F P z T o
Special
[} = Bt g
Typa Tolarance [ Otfer = Epecial |
J s Ewm
A
1 {mmj Lead Length Code | Pilch (mm) Packing Code Packing Style Femark
A8 10-08 & = 10 BT Bukdoge 1 Exciuding bert back
15203 P =18 A Tape and resl: i 16 mim; S me) Fear ban | o onky
L EX [ i) £ Taps and resl; = 16 mm; 3% mm) Far bent back only
a5 4 2 A I Arvwri [H: 18 me) Fese banl b only
- Bpace holder w Tape and resl §#+ 16.5 mm; 500 mm) | FRoh & mm to 22.5 mm
G Ao [ 185 s Pach = 10 mm
Moates

* For dotailed tape specifications reder to packaging infarmeation ;

1 Packaging will be bulk for all capacitors with pitch £ 15 mm and such with ksnglud-:.:b & mmj.
Capacitars with shord leads up ta & mm and pitch = 1% mm sl be intray and askong code will be T,

Ravisianc #8-hoy-13

ARE SURIECT T SPECIFIC DISCLARERS, SET FORTH AT »

For inchnical questions, condact;
THIS DOCUMENT 12 SLBJECT TO CHANGE WITHOUT HOTICE, THE PRODUCTS DFSCF!IHFD HFFIFIhI ANEI THIS DOCLIMENT

5

Daocumaent Mumber: 28174
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\___A
VISHAY.

MKP385

www vishay com

Vishay BCcomponents

ELECTRICAL DATA (For Detailed Ratings go to wuw vishay.com/dor?28152)

Unpe CAP,
[ l1sFy
0091 min,
=0
B2 .
0.010 min.
a0
i .
.04 min
Aa
27 .
&40 DLDAS min
15 max.
DLO01 min.
0 10 .
000047 min
o BB .
- 000047 min
5.7 .
000047 min
RLE i)
2.7 s,
S0 00,0007 min
1.6 mas.
Q00047 min
250K
(6 .

DIMENSIONS in millimaters

Mole
s | F-F'| < 03 mim
F= 7.5 men + 0.6 mmd- 0.1 mim

S = 10 % of standard diameter specitiod

Ravisian: #8-Mov-13

For iechnical questians, condact; do-fimévshacom

Daocument Mumbaor: 28174

THIS DOCLMENT 12 SUBJECT TOCHANGE WITHOLUT BOTICE, THE PRODUICTS DFSCF!IHFD HFFIFIhI .ﬁNEI THES DCLIMENT

ARE SUBIECT TO SPECIFIC DISCLARERS, SET FORTH AT
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MKP386M Snubber
Vishay Roederstein

\___A
VISHAY.

v

W'—’ﬂ\'.'-'iﬁ"i-]',' coam

Metallized Polypropylene Film Capacitor
Radial Snubber Type

FEATURES
* Reduce EMI by clamping woltage and current @
ringing

# High pulss strength {dv/dt up to 2500 Wius)
* Low Inductance construction (low ESL)
* Low ESH

* Materlal categorization: RoHS
For definitions of compliance please see TWHANT
www wishey cormd/doa 299992 FREE
APPLICATIONS
* Protovoltalc and wind imverters
» Motor drives
* Frequancy converters
* Direct mount on IGBT modules
QUICK REFERENCE DATA
Rakal copsd tancs rangs 0,047 ik b 10 pF
Capacilance lolerances =5 % 10 %
Rakad O woltags, Lioe OO N, BED, 1000 W 1250, 1600V, 2000 Y, 3500 W
Climalic lesling class 551 0556
Hatad tampsaratune 85 0
Mawimum parmissible case temperalune 105 %C
Ratad |ALC) voltags AZ0 W, 400 Wb 450V, 425 W bo SO0V, 450 W 10 550V, 450 Y 10 600 Y, TOO Y, 800 W
Hefarance slandards IEC 80384-17
Dialactnic Paly propyans Tim
Elecirodes balalized film
Comstzton Saras cansiruction
Encapsidation Flame retardant plastic cass and spoxy resin sealed
larmnals Tinned coated coppar

Sall induclance [Lg)

= (.7 nH per mm of lead spacing

‘Withstandng [ volage betwean terminals 11

1.6 Lippe Tor 60 & (maximum risa fima 1000 Vst cut ol curent 10 mad)

Test volage belween terminals and case

1.4 Ugpg o+ 2000 Vg for 80 5

nsulation raskstance

AL batesan kads, at 500 Y after 1 min
= 100 Gk fer O 20,33 pk
= 30000 5 for G = 0,33 pk

Pedormance grade Grade 1 {long lile)

Statility grada Girada 2

Lile tim empeclancy Oparation life = 300 000 h - fadurs rals < 5 FIT (40 *C and 0.5 = Ug)

i C-valua, tlarance code, raled woltaga, manutacturars emblam, codae tor dialacing

e matanal, manulacturer's typa designation, year and weak, maniiaciurer's kcatien

Motas
s Formaora datailed data and 18st mouiramants contact do-limSyEhay.com
= For general information ke charactanistics and datinibions used for lim capacitors folow the Ink: weeiashaycomldoc 723747

1 Sae documant “Volage Procd Test for Matadized Capacions” (yooosiagcomidoes F2E 155

DC VOLTAGE RATINGS

Upoo T Ve BS0 Vine 1000 W 1250 Vo 1600 Vo 000 Ve 2500 Voo
Upag 420 Wag 450 Ve SO0 W 550 Wap GO Vg OO Wag 00 Vo
Ravisian: 11-Mov-13 i Document Mumbaer: 28170

For fechnical questians, contact; de-finévshascom

THIS DOCLMENT 12 SUBJECT TOOHAMNGE WITHOLUT BOTICE, THE PRODUCTS DESCRIBED HEREIM AMD THES D2CLIMENT
ARE SUBIECT T SPECIFIC DISCLAMERS, SET FORTH AT uisherg comicio o 1000
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vm | MKP386M Snubber
v www vishay .com Vishay Roederstein

ELECTRICAL DATA AND ORDERING CODE

DIMENSION 19 tandi | tand | fan b
Usne ‘;: ey % | duvae 'm" "”mm E:““mm 1kHz | 10KHz | 100 KkHz | ORDERING CODE ™
w [ w1 (V=] (10 | e (Y | =Y

Upag = B50 W; Uy = 1650 ¥

053 Z2.0 305 [ 335 | 800 | P64 7.0 16.0 4.0 8.0 A0 MEPSIEMA351 250
0.5 2.0 S05 [ %5 | sod | 2 1.0 14.0 4.0 [T 41 MKP A48T 250
04T 2.0 305 331.5 800 376 2.0 11.0 4.0 8.0 40 MEFZEEMA4T125™
O.68 | &0 S05 [ 5 | 000 | 448 8.5 14.0 4.0 [T 41 MEPEEMA5E1 250
068 | F3A0 305 | 335 | 800 | Bad A5 a.n 4.0 A0 A0 MKFEAEMAER1 250"
0.2 .0 Gbg | 440 | avs | aon 4.0 13.0 5.0 150 (1] MIKPESEA 4021 2504
1.0 22.0 360 [ 440 | 3T | 375 10,0 10,0 50 1540 ] MEPFIEME101250™
1.2 2.0 Sm0 [ 440 | 35 | 450 11.0 a.0 5.0 150 - MKPEIEME 121250
1.5 3,0 460 | 440 | 375 | 5&3 14.0 7.0 5.0 1511 - WMKPZEIEMS 151 250"
1250 1.8 a0.0 b0 44.0 ars B75 150 6.0 5.0 15,40 - MEPEEMS 18125.0°
20 3.0 460 | 440 | 375 | TE) 160 5.5 ] 150 - MKPHIEMEEDT 25
22 .0 A0 | 440 | avs | om2s 180 4.5 5.0 150 - MKPEIEMER21 260
Upag = 450 W Ug, = 1300 ¥
22 5.0 450 [ 580 | 2¥5 | 4485 14.0 .0 1.5 20 - MEPISGEM 522125
25 5.0 450 | 580 | 235 | 5&3 150 5.0 5 20 - MEPIEGM 525125 ™
xa 5.0 4510 S0 25 B75 18.5 4.0 A 20 - KGR 550125y
3.3 3.0 450 | 580 | 285 | 743 160 4.0 L] 20 - MEPIEGM 5331257 ™
4.0 5.0 G000 [ S0 | 23 | 800 21.5 3.0 5 20 - TP IEGM 540125
4.7 35.0 S0 58.0 225 1056 235 2.5 T 20 - MEPIEGM5AT125Y ™
50 5.0 G000 [ S80 | 2F5 | 11258 | 245 2.6 1.5 20 - MEPISGM 550125
Upae = 600 W; U, = 1680 ¥
[ .0 G005 | HA5 | bod | 17 7.0 160 3.0 5.0 41 MIKPERER AR G0
027 22.0 305 | 335 | BO | M6 T.0 15.0 30 5.0 A MKEPFIEMAET 1600
0.5 2.0 S05 [ X5 | 00 | 64 [T 12.0 3.0 5.0 41 MKPEIEMALE1 604
10,58 .0 G05 | 335 | 800 | M2 8.5 0.0 A0 5.0 Ail MKPZAEM-A251 600
047 220 305 1.5 [T 378 a.0 .5 a.0 5.0 40 MEPEEM 347 160.0°
056 | #2.0 360 [ 440 | 35 | B0 a0 14.0 A.0 10u0 (2] MKPSEMA561 600
[ am0 [ 440 | avs | 58 a0 12.0 4.0 10Ul (5] MKPEIEMARE1 604
0,82 2.0 360 44,0 s 308 10,0 10.0 4.0 10,0 E0 MEKFEEMAEZ 1600
1800 | 1.0 2.0 SE0 [ 440 | a5 | 275 120 a.0 4.0 10U 5] MEPESEME 101604
13 3.0 460 | 440 | AT5 | 438 160 .0 4.0 100 - MKEPEEMS13160J™
1.5 0.0 B0 44.0 ars 5453 1680 5.5 4.0 100 - MEPEEMS 151600
1.3 3.0 460 | 440 | 375 | K75 160 4.5 4.0 100 - MKEPSIEME 15160
20 0.0 B0 | 44.0 | a7 | 7&0 18,0 4.0 4.0 10U - WP BEM 520 160K ™
Upags = 450 W Ug, = 1300 ¥
1.5 5.0 450 [ 580 | 360 | G40 180 3.6 5.0 15 - MEPIEGM 5151607
] 3.0 450 | 580 | 3E0 | T3 20 2.5 ] 15 - MEPIEGM 5201600 ™
22 5.0 o O T 250 2.5 5.0 15 - P O A S22 1 60
2.5 3450 500 | 580 | 360 | 500 265 2.0 50 15 - MEFPIEGM S5 1607 ™
Upa = 700 W; Up, = 1980 ¥
0047 | F2.0 S05 | 335 | 2000 | 84 .00 0.0 A0 5.0 3 WMIKFEAEMAATA000™
[T 220 305 1.5 | 2000 1368 8.5 17.0 a.0 5.0 ] MEPEEM S EE2 000"
0,10 2.0 305 | 535 | 2000 | F00 2.0 1.0 1.0 5.0 3] MKPFEMA102000™
0.12 2.0 G305 [ 3.5 | 2000 | 2a0 a0 8.0 2.0 5.0 i MKPEEAA 12000
0,15 2.0 305 335 | 2000 30 4.5 4.0 a0 5.0 i) MKFEEMA 152000
022 2.0 SE0 [ 440 | 880 | 187 0.0 10.0 4.0 10U ] MEPESEMAZE2 000
027 2.0 FE0 | 440 | 850 | F30 11.0 2.5 4.0 100 5l MKPAEMAZTI0N™
2000 | 0K 220 A0 44.0 as0 & 120 7.0 4.0 100 50 MKPE8M 4 352000
0,58 Z2.0 360 [ 440 | 850 | 332 120 L] 4.0 100 ] MEPSIEMA382000™
0.47 0.0 460 | 440 | 880 | 400 180 5.0 4.0 10U ] MIKPEIEM 4472000
0,56 0.0 A6 44,0 a50 476 1E0Q 4.0 4.0 10,0 50 MKFEEMARE2 00
Q.68 [ 200 460 | 440 | 850 | SRR 200 3.6 4.0 0.0 ] MKP e B2 000"
068 | Fh0 450 | SBOD | 535 | 34T 14.0 .0 ] 1510 k] MEFIEGMARER00Y ™
0.2 5.0 450 | s80 | S5¥ | 43 15.5 5.0 5.0 150 5 PP A A2 200
1.0 30,0 450 | 580 | 525 | 525 160 4.0 50 1540 - MEPIEGM 5102007 ™
1.5 5.0 5000 | 500 | 5F5 | TeR 24.0 2.5 5.0 150 - MRPIEGR 51 52000
Ravisian: 11-Mov-13 & Document Mumbaer: 28170

For technical questians, contact; de-fimévshascom
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. MKP386M Snubber

v Wy Vishay con Uiﬁha‘f Roaderstain
ELECTRICAL DATA AND ORDERING CODE
tan § tan & tan &
VYnoe ‘;: DIMENSION (mm) 1% | duvt 'i'"" lpas 19 | ESR Ly | yokHz | 100 kHz | ORDERING CODE )
w | W [ L | My | ey | = oy
Upag = B0 W; Uy = 2260 ¥
0,047 | 320 G05 | 335 | 2500 | 118 .0 20.0 a0 5.0 i) MKPEEMEAT2500™
006 [ 220 G5 | X35 | 2500 | 170 7.0 14.0 a0 5.0 g MAKPEEMAEEI S0
a0 | @20 | abs | 336 | 2500 | #50 [N 10.0 a0 5.0 an MEP3BEMA 102500
0,12 2.0 AnG | 335 | 2500 | 300 2.5 a0 1.0 5.0 0 MKPEEMA1Z250)™
015 2.0 360 44.0 100K} 150 4.5 12.5 4.0 10,0 50 MEP3EEMA15250™
a8 | 2o | 3eo | 440 | wod | =0 0.0 11.0 4.0 1000 0 MKPIBEM 182500
2500 | 0.22 2.0 360 44,0 100K} Z2) 11.0 4.5 4.0 100 50 MEFEEMAZZ250™
053 30.0 460 | 44.0 | 1000 | 35D 15.0 6.0 4.0 1000 50 MEPREEMATT2500™
.58 a0.n A0 | 44.0 | 10060 | 250 180 5.0 4.0 1000 50 RAKP A2 500
047 | ao0.0 | 450 [ 440 | woo | 400 180 4.0 4.0 1000 0 MKPaBEMA4 725007
0.47 5.0 450 | SR80 TS 374 15.0 5.5 5.0 15.0 TS MK IEEM A4 7250
0.5 a0.0 450 S0 85 445 17.0 4.5 5.0 15,40 5 KPP IBE M 458250
a68 | 350 | &b | seo | TS | A 2005 4.0 5.0 150 i MEPIRGM 4G 0Y
.52 5.0 Al | 5RO TS BS2 225 a0 5.0 1510 5 MEPIEGMARIZH0Y™
Hotes
11 Change iha symbol ** according special sode lor Lhe leminaks {see Packaging Infomalion table)
B Maximum FMS currenl al 100 kHEz, + 85 °C
HI The ESR {Equivakeri Series Resistance) typical values st 100 kHz
B Slandard dimension
PACKAGING INFORMATION
Uape CAP. ORDERING CODE I MASS TERMIMNAL AVAILABLE - 5PQ (pos)
1kFy ol T | Tz | T8 | T4 | T6 | T6 | 7T | T8
ha7 MEPaREkAL4 PO T O 41 48 48 65
.58 FARFEEGA GBI TR i 45 48 55
1.0 K3 EERAS 1007 0™ ] A L] 55
1.5 FARF3E5RAS 1507 0 a5 48 48 55
2.0 KPR 20T 0" bl A2 AF 36 a2 36 42 5 R
T 2.2 FARF3EERAS 2207 00" 57 42 42 36 42 i) 42 i) 42
ED PAKP 3 EERA S 300 70U il 53 [ a4 L] =] L] &0 Gl
a3 BIPRS00 B [E] il 54 [ [F7] =] [F7] [E]
4.0 FAKF3EGMAG LTI Ef 3 63 54 a3 ED B3 B0 25
4.7 FAKP WG S A TP 0 ey 63 1 54 Lix] 21] Lt ] ] Gl
.7 PARPEhAR SO0 P O BO [} %1 S 3 B0 B3 0 [}
A7 FARFEEGE A TIE 5 A0 46 48 =]
E] MEF3EEA 680850 il 4B 48 55
oAz FARF GRS 200 5.0 ] 48 48 55
1.0 FKFIEEMS 100850 36 4E A8 =]
1.5 FKF3EEM5 150850 E0 42 42 36 q2 ] 42 35 42
2.0 PAKP3 GRS 2008 5.0 56 42 42 ] a4 5 42 ] 42
22 MKPaBEMAS 22088 [ [F] [ EE A2 3 42 [ 42
480 30 FARFEEGAG HE 5 ES 53 a3 54 3 B0 B3 B0 i3
53 FAKPRwERAS T0E 5.0 ] ] H1 54 L] 21 L] ] Gl
40 PAKPARERAS S0085.1 Ef 63 &1 e a2 B0 =] B0 [E]
&7 I P 3 Sl TS Y I 50 Al 45 05 5 ] i i)
5.0 MR PISEM S 50085 Y™ TH 50 S A6 55 55 55 50 S
6.0 B P a5EMSGE00EEY o) 45 48 A0 [ 45 45 45 45
.0 IAH P 33EM S TO0ES Y™ B0 A% A% A A5 A5 A5 A% A%
G0 BAK P36 SB00ES Y™ 121 %5 35 36 40 40 40 35 35
10 Il P A G 1 DS Y 114 35 35 il A0 40 40 35 35
Ravisian: 11-Mov-13 & Document Mumbaer: 28170

For technical questians, contact; de-fimévshascom
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MKP 1845

Vishay Roederstein

Metallized Polypropylene Film Capacitor
Related Document: IEC 60384-16

Dimensians in millimeaters

G d
_t
=
e 00 = B.O) ll:a. B00 = 5.0 —~I
x] -
Mz,
[+] o
=7.0 07
=160 L]
=160 1.0

MAIN APPLICATIONS

High veltage, high current and high pulse oparations,
dallacton cirguits in TV sels (S-cormacltion and fy-back
tuming), Proteclion cirouils in SMPS's, Snubbar and
alactronic ballast circwts, Ingut and aulput filtaring in P35
dasigrs, storaga, liming and inlagrating circuits

MARKING
Marmdacturar's logatype/C-val uairated voltagefolarance)
date of manutaciure

DIELECTRIC
Palypropylans film

ELECTRODES
Wacuum deposited aluminum

COATING
Matal-loil-wrapped, insulated, epoxy rasin sealed, lame
ratardant

CONSTRUCTION ) o
Extanded doubls-sided matallized polyestar film, intemal
sanas connection (634 to 2000 VDC), deubls-sided
matallizad polyester cariar film, (refar to general
|nf:crrr1'u£|l1ra|"ﬁI

LEADS
Tinnead wire

IEC TEST CLASSIFICATION
SRM10NGE, according fo IEC G00GE

OPERATING TEMPERATURE RANGE
-55 0o +100°C

MAXIMUM PULSE RISE TIME

CA.PACITANCE RANGE
1000 pF to 4.7 uF

FEATURES

Product is complately lead (Ph)-raa
Product is HoHS compliant

CAPACITANCE TOLERANCES
+ 20 % (M), = 10 % (K}, £ 5 % ()

RATED VOLTAGES {Ug):
180 YOG, 250 VDG, 400 VOO, B30 VDG,
1000 YOG, 1600 VDG, 2000 VDG

FPERMISSIBLE AC VOLTAGES (RMS) UP TO 60Hz
_}% 3&% 180 VAL, 220 VAC, 400 VAT, 800 VA, 650 VAL,

TEST VOLTAGE (ELECTRODE/ELECTRODE)
168xUgfar2 s

INSULATION RESISTANCE

Maasurad at 100 VD aler one minue

For C = 0.33 pF:

VOO0 MLE minirmum valua (150000 ML typical valwal

TIME CONSTANT

Maasured at 100 VDO aller one minute

For C = 0.33 pF:

0000 5 minimum value (50000 5 typical value)

TEMFERATURE COEFFICIENT
= 260 x 105970 (typizal valua)

CAPACITANCE DRIFT
Up o + 40 °C, £ 0.5 % for a pencd of two years

DERATING FOR DC AND AC.CATEGORY VOLTAGE Ue
A+85°C; Un=10Lk¢
AP 10072 U =07 Lg

SELF INDUCTANCE
~ 12 nH maasured with Gmm long leads

PULL TEST ON LEADS
= 20 N in direction of leads acsording 1o [EC 80083-2-21

BEND TEST ON LEADS
2 bands through 90 0 with hall of the foree used in pull test

RELIABILITY
Oparational e = 300000 b
Failura rate < 10 FIT (40 °C and 0.5 x Ug)

&

RoHS

CORFLINT

For further details, pleasa refar to the general infarmation
available ai wwe vishay com/F2E033,

CAPACITOR Maximum Pulse Rise Time d,/d; [Wips]
LENGTH (M) 160 VDG 250 VDE 300 VDG 820 VDO 1000 VDG 1600 VDG 2000 VDG
17 B0 1140 1840 — — —_ —

22 450 ] a1 340 — —_ —_

24 260 320 530 2120 Za00 3800 AE00
g a2 240 A0 1524 2000 2GRN A
44 1 170 AR £H0 1280 1 GEHD BEOD

Il the maximurn pulse vollage is less than the rated vollage higher ddd, values can be permitled.

Document Mumber: 26023
Fevigion: O7-Feb-06

Far technical questions contsel; de-m @ vishery coem

wwrw. vishesy. com
1
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MKP 1845

A
VISHAY.

Vishay Roederstein

DISSIPATION FACTOR TAN &

Metallized Palypropylene Film Capacitar

Related Document: IEC 60384-16

MEASURED AT C =0, pF OLIpF = C 5 1.0 pF = 1.0pF
1 kHz DAx 0310 03x 107
10 kHz WEFRTE] 04109 -
100 kHz 158107 -
Ilaximum valuss
CAPACITANCE | CAPACITANCE VOLTAGE VOLTAGE VOLTAGE VOLTAGE
CODE CODE 16 CODE 28 CODE 40 CODE 63
160 VDCH00 VAC 280 VDTG0 VAC 400 VDCi220 VAC &30 VDCAES0 VAC
4] L [+] L D L [¥] L
100 - 210 - - - - - - -
1500 pF -215 - - - - - - -
2800 pF ] - - - - - - -
] pF 233
AT pF - 247 - - - - - - -
HE00 pF b=
o pF -0 - - - 6.0 17.0 0 220
0016 pF & - - - 6.6 170 B0 220
0022 pF - 322 - A0 170 75 170 95 220
0003 pF - 353 5.0 170 70 170 70 220 ERi] 2510
A ||F 347 (%53 1ra an 1 B0 220 105 bl
0088 jiF - 364 7.5 170 7.0 220 o0 220 126 240
oA |.|F 410 £.0 il an 2ED 1.0 220 125 34.0
LR ERT -4i5 a.0 20 a5 230 0.0 260 150 3.0
.22 yF = ] R 220 an 260 12.0 260 146 A44.0
0,33 yF - 433 a.0 290 10.5 280 13.5 290 175 44.0
.47 uF - 447 100 200 120 2610 15.0 340 1.0 4.0
0,68 uF - 46 120 290 13.0 340 17.5 340 250 44.0
1.0 pF -510 125 TR 155 EE I 17.5 44.0 - -
1 E||.|F 515 155 340 15,5 44 0 1.5 A4 10
22 pF - 532 155 A0 18.5 440 26.0 440 - -
a2 |.|F L s A4 =5 A4
4.7 pF - 547 220 4.0 - - - - -
Further C-valusas om reuest,
pem=L + 35
RECOMMENDED PACKAGING
LETTER TYPE OF REEL DIAMETER QORDERIMNG CODE
CODE PACK AGING [mm} EXAMPLES
G AMMO MEP 1845-310-136-G ]
H HEEL 350 MKEP 1845-310-135-H ¥
BLILE MKP 1845-210-135 3
far L = 31.5 mm
I‘.'I‘."A'.l.'l&l‘l&:.lﬂi}l'ﬂ Far echncal quastions conbsel; de-lmdyishay com Drzeimeant Mumier: 26023
2 Resdaion: 07-Fab-0a
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VISHAY. , .
Metallizad Polypropylens Film Capacitor Vishay Roederstein
Felated Document: IEC 60384-16
CAPACITAMGE CAPACITANCE WOLTAGE VOLTAGE YOLTAGE
CODE CODE 10 CODE 13 CODE 20
1000 VOCAsmoVAC 1600 VDCHEE0 VAT 2000 YDCIro0D VAC
o L o L ] L
1000 pF - 20 - - - 6.5 .0
1500 pF - 25 - - - 65 a0
2200 pF - 222 - - - 65 a0
3300 |:|F k) 1.0 a0
4700 pF - 247 - - - a0 20
GROD pF - HGR - - - 4.6 0
001 pk - 30 6.5 280 an 200 11.0 a0
0015 pF - 315 8.0 200 9.5 200 11.5 0
0022 pF - 322 an 200 1.0 29.0 150 340
DEEZH.IF &an 1.0 200 1.5 240 160 4.0
Dy |.|F kX 11.0 34 0 135 4.0 15=0 44.0
DOGE pF - G 140 M0 6.0 M0 160 44.0
1wk - iy 155 ] 15.0 A4.0 21.0 44.0
015 pkF - 415 15.0 440 185 44.0 - -
0,22 pF - 422 1a.0 440 2210 44.0 - -
0.5 pF - 433 - - - -
047 pF 447
068 pF - 458 - - - -
1.0 uF - 516 - - - -
1.5 uF - 515 - - - -
2.2 wF - ka2 - - - -
3.3wF - 533 - - - -
4.7 uF LAy
Further C-ualuss an requesl
pom =L+ 3.6,
RECOMMENDED PACKAGING
LETTER TY¥PE OF REEL MAMETER ORODERING CODE
CODE PACKAGING {mmy} EXAMPLES
G AMRD MEP 1845-310-135-0 L4
H HEEL aso MEP 1845.310-135%F X
- ELLE M 1645-410-135 X
forl = 3.5 mm

Document Mumiwer: 2603
Revisian: 07 Feb-06

Foar echnical questions contsc!; de-m® vishey com

W vishosy.com
3
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\___A
VISHAY.

MMKP383

W'—'ﬂ\'.'-'iﬁ"i-]',' COrm

v

Vishay BCcomponents

AC and Pulse Double Metallized Polypropylene Film Capacitors
MMKP Radial Potted Type

S

FEATURES
* 7.5 mm to 375 mm kad pich; 7.5 mm bent Mg

back pitch

* Low contact resistance

* Low loss dislectric

» Small dirmenalons for high density peckaging RoHS
COMPLIINT

* Supplied locse i box and taped on reel or
smimopack

* Mounting: Radial

* Material categorization: For definiions of compliance
please see Wi vishay comicos Fd0] 2

APPLICATIONS

* Where steep pulses occur e.g. SMPS
[switch mode power auppliea)

# Electranic lighting =.g. ballast

» Motor control clrcuits

* S-comection

+ For fiyback spplications please use 1400 V sares

QUICK REFERENCE DATA

Capacilance rangs (E24 serlas) DUODOAT JF B0 4,7 Pk
Capacilance lolerance =5 %
Climatic: 1esting class accaordng to 1B S0063-1 BR1SE
Rated D termperaturs &5 *C

Ratad AL tampsarating NG "0
Maximum applcalion temperabure 105 %
Raefaranca spacificalions IEC 6038417
Dialectnic Polypropylens film
Hactrodes Matallized

Construction

Muono and inlermal serial construclion

Hlama ratardant plastic cass and epoxy rasin

Encapsuation ULclass 84 -0
Leaacis. Tinrwed wira
Mk Cowakug; bolerance; rated voltage; sub-class; manufaciurars fypa; code for disleciric
i matanial; manutacturer locabion: manutactuner s kg yaar and week
Mot

*  Formora detalked data and 1851 recuiramants, comact Se-Mlmedky shay.com

VOLTAGE RATINGS
Rakad [ waltage 250 400 Ll 1000 1400 500 2000 2500
Rated AC volage 125 200 220 350 500 550 T 400
Ratad paak 1o paak weltaga as0 ] esl] 1000 1400 AG00 2000 2500
Favleion: 29-Moy-13 1 Dzcument Mumbsn 268173
For techinical queations, comact: doe-likn@reahay cor

THIS DOCLUMENT 12 SUBJECT T CHANGE WITHOUT BOTICE, THE PRODUICTS BESCRIBED HEREIM AMD THES DCLIMENT

ARE SURIECT T SPECIRC DISCLAMERS, SET FORTH AT

15hery.comiga o100
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W
VISHAY. | MMKP383
www.vishay.com Vishay BCcomponents

ELECTRICAL DATA (For Datailed Halings go to www vishay com/doc?28183)

Unpe CAP,
[ l1sFy
O.0068 min
280
2.7 max,
00047 min
A0
1.5 max,
0000 T mmin.
[Ean]
4,7 max,
0.0043 min
1000
1.6 max,
O.0022 min
14001
LG8 max,
Q0027 min
TED
L56 max,
O.0070 min
S0
IL56 max,
O.0070 min
2501
0,3 ma,

DIMENSIONS in millimaters

. - - - I — - w
h E
F i
/[7!_1_‘ &
-5 oy H
-~ 1 @dt
T
-
— [n—
Marking
I
& oy E2
—_— Fa—a
IELL] ]

Holbe
1| F-F' | = 0.3 mm
F = 7.5 mem + 0.6 mm'- 0.1 mm
el = 10 % of slandard diameler specified

Faviskon: Z8-hoy-13 a Documant Mumber 26173
For techinical queations. comact: do-fikndnihay com

THIS DOCUMENT 12 SUBJECT TO CHANGE WITHOUT BOTICE, THE PRODUICTS DFQ‘_‘.RIF!-FD HFHFIN .ﬁhID THIES [CLIMENT
ARE SURIECT TO SPECIFIC DISCLARERS, SET FORTH AT
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\___A
VISHAY.

MMKP 386

v WYW ViShaY . com

Vishay BCcomponents

Double Metallized Polypropylene Film Capacitor

Radial Snubber Type

FEATURES

* Low inductive construction i

* Low loss dielectric

* Double sided metallized for high pulze ratings

» Materlal categorization: RoHS
Far definitions of compllance plesse ase m:.unr
wes vishay com/doc?9991 2

APPLICATIONS

Industrial moter control clrcults, mounted directly on the
IGET or &TO.

QUICK REFERENCE DATA
Capacitance range (E12 asriea) 0.1 pF 1o 47 pF
Capacitanco folaranca 5% 1 10 %

Raked DO voltags

30 W, 850 W, 1000 v, 12507, 1400 V, 1600 v, 2000, 2500 V

Climatic fesding class acce to 1EG GO068-1 AR S5
Raked (D) temparalure 85 °C
Hated |AC} temperaturae 85 %
M applcation temparature 857G

Rated |AC)H volage

20N, 300N, 350V, 485 W S00 W, S50 W, Ta0 Y, GO0

Raked paak-to-paak vollags

30V, 850, 1000 W, 12500V, 1400V, 1800V, 2000V, 2500V

Anforanca standards |EC 6038417
Dialectric Py propsyfans Tiim
Flecirodes [oubda metallzod
ot e sesat conatripion e 360 Ve, on
Encapsulation Flama retardant plastic case (UL -class 84 -0y and epoxy resin
Tabs Tinned coated coppar
Padommance grade Gradn 1 {long lifa)
Stability grade Grade 2
Govalua, tolorance; rated valtage; coda for dinlectical matanal;
Marking cade for factory of anging manufacturer's type; manuifaciunes;
yoar and wonk af manufacturs
Mol

*  For more detailed data and 1es1 requirements contact d

Favision: 19-Mar-13

For techinical queations, comact: d

Documant Mumban 2B163

THIS DOCLUMENT 12 SUBJECT T CHANGE WITHOUT BOTICE, THE PRODUICTS BESCRIBED HEREIM AMD THES DCLIMENT

ARE SURIECT T SPECIRC DISCLAMERS, SET FORTH AT

15hery.comiga o100
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\___A
VISHAY.

MMKP 386

v WYW ViShaY . com

Vishay BCcomponents

ELECTRICAL DATA AND ORDERING INFORMATION
DIMENSIONS CATALOG NUMBER BFGZ 366 XXXNK AND PACKAGING
Urnc | GAP. wxhxl MASG TRAY PACKAGING
™M | R trar] ta) o
TOL. = £ 10 % 5P
DRAWING A
oo a7 a4
L2 | 280x005x335 38 aniz4 58
015 35 AB154
DRAWING B
.18 T aniad
1400 b2z 59 0234
027 AP0 M0 x 4480 57 0274 43
0.33 56 ana4
e B2 anad
047 85 an474
A0 x 4610 x 44,0 i
056 &z a4
0.68 74 apaa4
DRAWING A
R ] ey Sl
D12 | 220K 305%335 35 S0124 56
015 35 an154
DRAWING B
b8 &1 ELT
Rl P 58 s0224
oy | F2OX3M0x440 o i 4z
0.33 57 50334
0.8 80 s34
BAT | 900K 450% 440 87 50474 56
0.56 A4 50564
DRAWING A
010 6 &0104
i T B e e B
12 35 G124
DRAWING B
0AS At a154
000 | foia 58 G104
220 x 380k 44,0 42
D2z 58 G224
027 57 BlET4
.33 &2 G334
LB | A00 K 460 % 44.0 868 G094 8
A7 84 G474
DRAWING B
o 50 To04
012 58 o124
AP0 M0 x 4480 43
2500 | mis 57 754
018 55 7184
D2z 87 )
hay | DOx4EDx440 . - 36
Hote
*+ SP0 - Stardard Packaging Cuartily
Bavision: 19-Mar-13 5 Gocumant Number: 26163

For techinical questions, comact: d

THIS DOCLUMENT 12 SUBJECT T CHANGE WITHOUT BOTICE, THE PRODUICTS BESCRIBED HEREIM AMD THES DCLIMENT

ARE SURIECT T SPECIRC DISCLAMERS, SET FORTH AT

15hery.comiga o100
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A MEMBER OF THE ABS GROLP Product Quick Search
WPa458-14 m

WHERE TOBUY | CONTACTUS | SITE MAP
SUPPORT NEWS/EVENTS ABOUT BALDOR

General Information DC Motors | Metric F 1 1.00 HP |

~

“Querdsw Product Overview: VP3458-14
4specifications
dperformance Data
: Catalog Number: VP458-14
JParts List Description: 1HE/. 75K/ T000RPM/TEFC/ 34~
sDrawings 62432145
Ship Weight: 39 ibs.
More Information List Price: $OUSD
¥ Multiplier Symbol: K
“Where To Buy
uBaldor Sales Offices View Specifications | View Oparation

* Click for Larger Image Manual
| Return to List
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Product Quick Search

A MEMBER OF THE ARR QRAOLP
COP460 [ | WHERE T0 BUY | CONTACTUS | SITE MAP

SUPPORT MEWS/EVENTS ABOUT BALDOR

General Information  pe Motors | General Purpose | 1.00 HP |
—— Product Overview: CDP3460

Jspecifications
a

Catalog Number: COPF3I4G0

“Earts st Description: 1HP, ZE0DRPM, DC, 560, 3428F, TEFE,
4prawings F1
Ship Waight: 37 Ibs.
More Information List Prico: £396 UsSD
Multipliar "
Symbial:
dWhere To Buy
‘Difices View Specifications | Yiew Opgration
. e HManual
Click for Larger Image
| Return to List

NEMA C-faca with ramovable basa Convayors, mixers, packaging machinary

Tach adaptabla and ather applications requiring varable
speed and constant torque,

+ Class F insulation re m

= Double sealed ball bearings
UL and C5A recegnized

J300P motors are TENY, all aothers are
TEFC

Mo dusl mounting base holes an 33P
krpe
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Power Transmission

EMGCINEERED PRODUCTS

Faalses:

& Pracigion-cut sds canatructaon for pratiss fit

w
u.ir

Fractional Horsepower Belt
e [
n |
Appizations:
+ Light-gity mathinany
+ Hinsa apgd e

& Excliahie Flioe® nubiber compaund far aplisim parloimencs
& Wolided enia tor increased Neshility amund emalle shegves

& Pa and I8 gre vt ehje - non-cogged cnamutin

& 4La and 58 gra vt edie - ealdad cop constniction or avaliped
on HY-T PLUS egiihaglents

+ Shap aquipant
+ Fang and blivwers

e SEE ALSD...

FHP Shemis on pages 59 -5482,

e —

T
am
L8

& Goplar nanmng Tor knger lite
& Law wihnatian Tor minimel maigs
& Suganion ey for isprovel perismancs

L Beres

] Ho. al Ribe 1 Ho. of Hibis: 1 . e of Ribe: 1 ] Wo. of Ribe: 1

Lergik el [ Leaglh Hel Length | Mzl
ELLT Order Be. | Wi, Ka. | Priee Orde Ho. Mir. Ho, | Fries [{LY] Deder Ka. Hir. Ho,| Fries (I} feder Mo,  |Mir, Ho, | Prler
2 1] I N 0 | ST 2 WmsnTeEsdn | TLTA0 | SR J2 | WaB0TGEeE: | 0T | $57E|
14 | MAOTRER4Y | I | 5T 0| MAIDOTERRAS | 2100 [ 59 o5 | MAIBOTREEAD | IL360 | 555

15 MEIMTEESSZ | 71150 5.2T il HA100PEIEAE | 51700 BT =0 MATSITRERED | 71300 6B

16| AP OOTRER4Y | AL1ED | 5.7 22| MAIOOPEMRAT | ALax | 587 3| MAIBOTERES) | 010 | 568

10 Series
17 | MEIDOTREREL | 5120 §5.27 ZE | MAIDITEBEAE | oia0 | B5.45 39 | MATDTEATIA | 3940 | §7.00 51 | MATDOTRETAS | G600 | 88,34
12 MAEIMTEESES | 20130 52T 4] MEIDITEDEDY | IS0 255 45 HATTETIE | 30450 T8 &l MATMTEENS | 2L5MD Bl
14 | marTeeass | w40 | 5 30| MAIDITEREES | FLE0 | 564 46 | MRIITEATIE | 550 | T 62| MATDOTRETHS | FLE2D [ B0
15 MAITEESET | 2150 5.2T 1 MAIDITERERE | 31310 j2] 47 HATMTET0 | 3.470 737 g MATMTEETED | 2530 8.1
16| mnemoTeensd a0 | 5ev J7 | MWIDBTERSSR | I3 | 578 40| MAIOOPEATZE | 5450 | 740 64 | MADDOTAETSY | 5640 [ BT
17 | MATTBERED | 5170 |  5.27 I3 | MAIONTEGRNE | GLi30 | 584 10| MAIDITEATEN | aoen | AT £5 | MAIDDTRETSE | ALEGD | B
12 | MAVDOTSEGEZ | 2120 52T 48 | MATDSTEBESS | L3230 92 &0 HATNETE | 3500 T.5 BE MATMTSETED | 260 B.|=
19 | mnemoTeee | oo | 527 25 | MAIDBTERENE | ILI50 | €07 51 | MATDOPEATIE | 3510 [ TR 67 | MABDOTAETES | SLETD [ 0.0
20 | MEIDITRESES  H1. 50 52T 35 | MAIDITERENE | 51RO 5] a2 HATMRETI0 | 3550 ] & MAIMTRETES | 2530 9.7
21 MAIMTEEGE | 5200 52T A5 | MATOSTERTON | 3L200 &N 83 HATNETIZ | 3530 182 bE] MATMTSENES | 2730 9.H
| MMDITeEATO | o0 | 5.7 06 | MADETERTOZ | ILI60 | 636 54 | WATOOTEITAL | 5540 | 186 74| MABDOTAETET | 540 [ ol
23 MEIMTEEST? | 2730 5.2T an MEADITEATIM | 31300 E51 55 HATMTEITIE | 3.530 7.5

24 MAIMTGESTS | 2240 52T 40 MEIDITEETOE | 2L400 A1) 11 HATMTETIE | 3.5 BEg

% | maiooTeesTs | oS0 | 52T A1 | MEADBTEETDE | GL40 | 7B 57 | MATDOTESTAD | 3.570 | BB

s MEIMTEEST | 2L 7e0 5.3} 47 MEADITEATIR | 31420 E36 L HATMTETAZ | 30520 B9

| maioomeese | 0| 5.3 43 | MAIDBTEETIZ | JL430 | 693 55 | MATOOTEITAY | 3500 | BB

4L Sereg @l
15 MATSITRETED | 2150 | §6.45 Exl MAISOTRETEO | 4570 | 5664 = NATMTEEIN | 415350 | §6.B5 51 MNATMTRERFS | 41510 | §8.M
1E MATSOTGETED | £L1ED FES] &2 MAISOTGETEZ | 4020 b.72 & MAIMTEEING | 4L400 .| bE MATMITGEID | 4L B
17 | maaOTEETE | 4170 | 545 23| MAIBOTRETEE | 4230 | 50 &1 | MARTEEINE | ALAIC | 715 55 | MARDOTBERE | 4153 | B
18 MAISOTRETER | 4180 645 =0 MAISOTRETER | 4200 6.8 & NAIMTEED | 41470 7.0 ) MATMITEEIZ | 41540 B33
19 MATSOTGETES | & 150 b.45 31 MATSOTGETEE | &.200 .26 & NAIMTSENE | 40430 1.4 i’} MANMITEEING | 415650 B8
W | WAIMITRETER | ALe00 | 545 5| MAIBOTRETI0 | 620 | 607 e | MAATRERTA | ALAT | 747 S| MATDITREIHE | ALSED | B.8B
i MATSOTRETER | 4700 6.5 = MATSOTRETSZ | 4230 A.16 & MAIMTEEE | 41450 7.5 5T | MARDOTAEIND | 41570 8.5
| MeoTesTI0 | A0 | 545 34| MAIBOTERTEE | a0 | B30 o | MAIOTBENTE | 4L460 | T 55| MABDOTBERSZ | 40560 | B.E1
¥ | mITRETTR | A230 | 55 %5 | MAIBOTRETE | 4050 | 6.3 & | MAATRERE | AL4TD | 7T 50 | MASDOTRESH | ALST0 | BT
24 MATESOTGRETTS | 4 240 b3 = MATSOTRETSH | & %60 645 & MATMTSEIZ? | 41480 1.1 B0 | MATDOTEERS | 4LEN H.BE
| WRROTEETTE | A50 | BAS S| MABOTERNR0 | LLiT0 | 6.5 o | MAADOTAERE | AL00 | T

i MATSITRETTE | 41760 5.55 = MATSOTRERER | 4 =30 A.63 £ NAIMTEERS | 41500 7.57

5L Sesles | Feape: Toa |
Tl [ WATROTRRGSE | EL2T0 | 6.6 T WABOTERGT | G120 | &0 T | WAADITeEE | GLA10 | 0. 5 | WANDTGEI0A | CLE00 | §10.08
o | MAIRITRERSE | 5240 | BB | MAIBOTREATE | 5L330 | 7.0 & | MAIBITREEN | 5L | 06 51| MARDOTRENE | ELEt0 [ 19,24
] MATIOTGEEEG | LoZil G.E1 = MAISOTGIETE | L340 B.m & NATIOTGEEEE | LAl 9B bE MATMITGEF0 | MLI20 1m.a
o | MAe0TERSsE | 5L2c0 | B 35| MAIBOTERETE | 5LI50 | 6.1 & | MASOTERESE | 5La40 | 10,0 51| MABDOTBE1Z | SLE30 [ 10.57
ki MATSI7REREN | 57710 6.5 - MAISITRERTE | 51 360 8.23 a5 MAIMITRERSE | 5 430 | 1075 54 MATMITEEIA | S 540 | 11,74
2 MATIOTGEBEZ | L_220 1.5 2 MAISOTGEIEE0 | CLEA0 B.43 & NATIOTGEEE | Loac] 0.2 3 MATEITGEFE | M50 11.88
@ | mnie0TeEEss | 520 | 7 3| MAIROTREREZ | 5L3B0 | 6.0 &7 | MAOTEENIN | 5LA70 | 10,50 55| MARDOTEESE | 5560 | 11,98
= MATSOTREREE | 5,300 7.4 = MAISOTRERES | 51300 8.5 & NAIMOTRESE2 | 5450 | 1067

31 MATSOTGREREE | L300 .M & MATSOTGREGEG | L4000 9.50 & NAIIOTGEGSS | Bzl | 10.82

Thea GODCYERR kg Cared Wingead Faod Decsiga) 5 essad By Vawanoa Tazhiolog ko, Ine, usdar Bzers bom Tha Goadess Tis B Rubbar Comspuny.
Gendyer Engimeerad Products are memubctered and s ousced sechusealy by

mee Techaologiss, Ino.
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IronHorse® Permanent-Magnet DC Motors
(SCR Rated) Model Overview

IronHorse moters are monufactured by leading motor suppliess with over 20 and 45
years experience defvering high-auality motars to the demanding U5, market, Cur
suppliers test the motors during production and ofter final assembly. This is how we
can stand behind our lronHorse motors with a wo-year warronly (motors 1/3 hp and
obove only; motors 1/4 hp and less hove o cne-yeor warranty)
IronHorse DC motors are designed for use on unfiltered SCR (Thyristor) tyse and
FWM |pulse width modulated] type DC odjustable speed drives, and on across the
line DC controls.
The lronHorse line of DC motors features

« Replacement brush sets

« Simple two-lead connection

« Class Fansulation

MTPM-P10-1JK43

Features for Small-Frame Motors 1/4 hp and Under

+ Avallablo madels date 12VOC, « Dynamucally balanced armature
29VDC, 90VDC {11OVAC DC dnve). and
180VDL (230VAC DC drive] erersibie dov

MTPM-P25-1JK44 « 184nch leads, of junction boees with

+ Rated for SCR drives B-inch leads

« Ralled steal TENV housing . Iy replacesble brush

+ IP40 environmwental ratirg + Can be mounted in any orientation

+ Class F insulation « Not mtended for < power generation

+ High energy ceramic magnets - UL recognized (£365055),

+ Double shielded ball bearings CSA certfied (255724}, RokS

Features for Motors 1/3 hp and Above
< Input power of 135 or 230 voks rectified AC can be used with an sppeopriate SCR drive
- Unear speed/torque charactenstics aver entire speed range
- High starting torcue for heay load spplications
MTPM-P33-1L18 « Capable of dynamic braking foe faster stops
« Available in TENV or TEFC housings, depending on model
« NEMA 56C flange mount
« Rolied steed shell frame / cast aluminum end bell
« Aemovable baze (0.33-2 hp)
« STABLE motor shde bases for adjustable mounting of NEMA motors from 56-448T
- Space-saving design
- Large roplaceable brushes for longer brush Me

- Easy access 1o DC motor beushes (DC mators ship with one set of beushes installed and one
setof spare brushes in the box|

« Large casy-o-wire punction box with rubber gasket
« Heavy duty oversized ball bearings

« High tensile strength steel shaft

< Large easy 1o read namoplate

« Electrically reversible

« Notintended foe DC power generation

= Service Faclor 1.0

« Two year warranly

= (C5A g certified (243070}, CE, RoHS

MTPM-P75-1L18

Applications
- Conveyors
= Turntables
« Where adjustable speed and constanl forque are required
MTPM-1P5-1M18 « When dynamic braking and reversing capabilities are needed
eMT-4  Motors 1-800-633-0405
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IronHorse® DC Motors
56C Frame TEFC/TENV Motors - DG - 0.33to 2 hp

Mator Specifications - DG 56C Frame Motors - 1800 RPM

HTPM-P33-1L18 UM | 18 - 5 17m
INTPIN-P50-1L 18 i | e i FE
HTPI-P7E-1L 18 [T T 94T e =3
HTRMH-00i-1L 18 2rm |1 TEFC 04 | =
MTPI-1PS-1L18 U0 |12 - % Mo
HTPIH-P33-1N18 0 | 18 | B _— rl;g.:l 10 i | 17E
HHTPIR-P50-1M18 $IT00E | 12 25 EiR]
MTPI-P7E-1M18 T - i T
HTPIH-001- 10418 grm | 1 - 52 M
HTPIR-1PS-1M18 22U | i #H
HTPI-002-TRT8 wieo | 2 98 (k]
Mate: Pease sevlew e Aatomanioniiect Tomes & Congiiars far warmaly snd sandies o [0 prodosl

Perlormance Data - DE 56C Frame Mators — 1800 RPM

-

Py gl e TEANE
Part HP g E 3 5 = g
e et Ve PR

Beasing Bearing

MIPM-PI3-1L18 | 15 [T =

MTPM-PS0-1L18 " 15 o

MTPM-PPs-1L18 | se | 0L o a

MNTPM-001-1L18 1 am

MTPH-1PS-1L18 | 11 43 _ o |

WTPM-PE3-1ATE | 1% 1w | S F | wm | e | TR ey S e R e B | T |

MTPM-PSO-180T8 12 148

NTPM-PTS-TRITE | 52 1y | 210 #

MTEM-00 7118 AT .

MNTPM-1PS-18T8 -1 EE ] i

NTPM-002-1M18 F a8 3

* e aidioral daforopatian by Fant Fasiir Talva,

Form Factor

Operating lranhonse PMOC motors with DC woliages with farm
The vahage used to power a parmanent mognet [PM] DC mator foctons higher than 1.35 con result i prematune brush failuse ond
i ref pure DC; it is derived by rectifying o supplied AC voltage,  excessve mefar heating,

The lting DT wal h ripple that is ralated to the
imq..::.:uy :Igl'he .ﬁ.cu:t:uf e s Form Factor Table
Farm factor i the ratia of |t 1. and it indicates how close the | FOMM Faclor DG Voltage Sowroe

driving voltage is fo pure DC. The lorm Bactar fer a DC battery i L foatury fpure )

1.0, The higher the farm factar is abewa 1.0, the meons it devigtes [157 Flse Wl modulation PG

fram pure D, The Form Factor Toble shows emomples of 135 Full wave rcication fuingle pha)

commanky used voltages, 19 [l mowe rcficalion (singhe plums)

Form foctor should not exceed 135 for corfinuous operaSon. * 40 OC-inpart iramiiarre G50 sares OC grives are 105,

Hall wave ractilication i@ nat recommendad, as it drastically foaRoese AC-Wgal 0505 OC delwe (s .05,

incremses form Fachor, ** Single phace full ware peciification i fhe mast commsn Sarm 3f OF drive in

(237 b v, AN [rosflarss 050 saries OC Svkaes are 125 or banes,

=" N Rarommanded.

Book 2 (141}
www.antomatiendirect.com/motaors Motors E“T-?
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IronHorse® DC Motors

56C Frame TENV DC Motaors — 0.33 to 0.5 hp - Dimensions

e ’
on'n o
4.TE) S0, HEY 'ﬁ%]"

w5
[a114.3]
E0.G25
g
P
] |—'_| [ 1

f
|
" ’
* X, ~
S
£ 37818 TR “"E:,”
&30

620
A = B0 [203.2] - 0.33 HA, BOVDC,  1BDORFM UNITS: MEHES [mm]
A= RO [203.3] - 033 HP. 1BOVDC. 1AGCRAM
A = mEa” [235%] - 050 HP. SOMDC,  1BODGFW
& = 2E2" [2255] - 050 HP, 180WDC. 1B00RAW

560C Frame TEFC DC Maotors - 0.75 to 1.5 hp - Dimensions

g [=%F ]
=T
B0 [4.74] 2 KEY ﬁ%

vam[rea]uma | ) il
*
b \ 7
= =
= F
'
= | —
EE L | | —
as;e—uw-_-"'lr -l * jEﬁ%“ R =
4 4
] (] ’
A o= 11485% [280.8] — 73 HP. BIVDC,  1BOORPW UKITS: REHES [m=]
[ECRELR T — T3 WP, IBOWDEG, URDERSW
Ao 1234 [M00] - 1 HR, SIWDO. 1S00RFM
Ao 12347 [Mr0] - 1 HE, IBNDC 1200RFPM
& o= 1438 [I6R5] - 19 HR. BOVDC,  1BIORPW
A o= 1435 [363.5] - 15 H7. 1B0VDC, 1BOCATN
B 78
eMT-8  Motaes 1-BO0-633.0405
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DC Motors
NEMA Frame - SCR Rated

Tarrns / Wlamings

Cribaar Proadiscss

o]
o
P

:
5
&
- TEFC - 5CR Rated 90 & 180 Volts
§ MEMA 546C - C Face With Removable Base
Full Arm. Coertrol F. L R
H Lowd MEMA Catalog E ﬁ Vols | Wolts AC Dim.
- HE | RPM Frama Number List Price | Modael Musnbar | (Ibs) o Input {Inchas) | Whaotes
g 1 17s0|  SE56C  OBE0GR 0 v A AZDITFRZ 18 B 115 25 a5 US
@ 14 1760 AHITFRA Bl a5
= 1780 SSEEC  OGROOS.IN u G465 ApDIFKS 23 Em 230 L7 1.3 5 Us
2000 Fr1 B 2.0
2R00|  GSEEC  OGROOT.IN v G36 ApIEFK: 22 e 230 =& e 5 Uus
1TE0 SE560; RE000. M J Ti8 AHM THEA 20 1] 15 5O 1181 35 Us
1750 a6 1046014, ¥ T34 ADFFEA 28 B 15 S0 1285 5. US
1750 SE56C D008 0 ¥ ral] AHOTFRE 25 100 30 25 18 5 U
= 1750  SsaC 1080A5.00 i 754 ADMTERZ an 8D 230 25 1282 85 U8
:EI: g .--....--2-5-‘:.0. ..-55.5‘.1.':--.-..------..----- -.---"""--"““"-"-"-""""-"“""“"-"“““i‘_‘é“““"“"-""“-“I
- §_ o0 BAGC 10RDIED00 d 214 ADearks i 1 118 ] 12Er 5 US
3 2500 HEGEC Lo rih Lol " Tra 4FIZAFEA a5 180 230 28 1181 35 Us
2500 S0 10801 .00 ¥ 14 ACr2AFEA 28 100 24 & 12E2 5 US
10| SSA0C  OBROEE 00 v &ra aEDIIFKS 3 1 114 16 1281 5, US
1750 SS8C 10B0AR00 " o1e  ADTFKS L o 115 7.8 1287 85 Us
e 1750 SESEC  OBB0ED.00 v &3 AZDITFRIT LT ] 230 38 1381 5, US
'§ 1750 S0 108018 W AL A0 7P A5 100 2 A 1hE2 5 US
= 140 ESAE 1090000 G 1128 ADI1FRT A0 i 115 7.5 1582 8, U5
E 1 2500|8560 10802000 ¥ &73 ADREFKS a4 B 115 00 1332 5 US
w5 2500 S0 0 ) o 1] AC2OFKS 30 100 24 5.0 1RE2 5 US
1vE0|  B&6C  10RCER00 ¥ 0680 dD1IFES a1 o 114 o 1482 5 US
1750]  SsAC 10BCE3N0 ¥ 1060 4DMTFEE g 1ED 230 50 1481 85 U5
Py . BT T AN - 1 T O SN S M- .
E i v 1283 ADREFKI ;i 180 ; T.5 \
E 1750 HS6C  1080EE00 ¥ 1334 ADTERID [T T 230 7.8 E&2 5 U5
£ 1750 | SSEMASTC 10826200 ¥ 1334 ADIFFKID 54 18D 230 T 173 3, US55
- 1750 145TC T2A000. 1) o 228 G450 7FE2 T 10 240 75 1EL 5 US
‘§r 2 ano0 | SE045TC M0ER6E.00 ¥ SO ADRERME 51 180 230 B 1788 5, US, 66
L 1750 14E1C 128040.00 M 418 CASEDITRRE FENRT T 230 [ 13 1634 8, 08
1750 | 1821 45TC 128001 00 v 2418 CIE2DITFKD B4 100 230 B5 1834 5, US, 54
3 1750 | 1E246TC 1 OBSOEH) ¥ aaan el TR a8 1HD 230 140 @LFE 5 US B4

T basa & ramovad, do nat ralngtall Bolts withows using washams to
campensate far thickness of base.

iy - Checs Moamilabilty
Specifications ane subject ta change withaut notice

View Oinling Tachrecal nfarmatian

==

¥ Mate Eting an

neida back Aap
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BTL TAPER BUSHINGS ([(13

BORE & KEYWAY DIMEMSIONS

ESON)

BORE AND KEYWAY DIMENSIONS UEAS B17.1 1967
Bush| Bore | Bushing | Bush | Bore | Busnieg BueH Bore Bugting  Bush Bore | Bushig  Faosh Bore | Bushing [Buet] Bore Bigrahbiing
Mo Ha Fegway | Ho Ha Mo Kayygery | P
1z T 12 | 1@d)iE 7@ | aresass 1-318 161§
118 1EdHE | Rk .
g | i | BE 1E18 1| MW 2| tmee
3 BB 118 1 138 | SRR BU1E
1118 11ME a4 A1Ae3A2 1-1i8 1M4u1)E 1.7/ 2
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BTL TAPER BUSHINGS
BORE & KEYWAY DIMENSIONS

DIN G885
JIE B1301-1976
UNI B504-1969
BORE AND KEYWAY DIMENSIONS GE 10851979
Eush[Bare] Bushing | Bush Bord Bushing |Bush [Bore| Bushing | Bush [Bore| Bushing | Bush [Bore| Bushing |Bush [Bare Bushing
Mo p;a-.-?- Mo Kayway | Mo Kayway | Mo Keyway | Mo Kayway | Mo Kayway
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1 | =2 TH 1 F = 2
T LA P M | 133 48 | 14%380 75 | im0 106 | FREA0
- 20 : 42 50 BO 110
ioe| m | EEE a2 a5 55 | 1Emkan 85 | 2mvs.40 e
7 4R | 14e3.B0 &0 50 | 25540 120 22740
= 28 s g | EdAD a5 125
= og | B3 55 | 16xd.30 | 70 100 | 20 a0
el JEE %0 P | Tmaan | 0 | 75 | TAS0 | 400 5050
W 2
TR T 35 | 13m0
| 14 38
" P 2mz 0
42 12005
18
18 a5
s | B2 48 | 1aa.80
1300 |22 =
24
3 BeS S0
30
| 1w
S = shallow keyseat
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¥-PULLEYS

LEESON V-PULLEYS are
available in two configurations: FINISHED BORE

= finishad {lxed) bors

FINISHED BORE + ADJUSTABLE SPEED

+ taper bore for STL and QTL style, VLEND VM o 35
WP
2VF
TAPER BORE = QTL
AB-C-D e 39
VBB e e e G0
FINISHED BORE * LIGHT DUTY
B e 78

23
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YS
RE » AK & BK

AK & BK CAST IRON SHEAVES

= Manufacturad in high quality grey cast iran

» Finished bore with HT precision

» Keyway and sel screws in accordance with USAS. B. 17.1-1967

+ OEM suriace treatment available: paint or black phosphate -
contaclt LEESON

= Individually packaged

[ —

Jj. 150 STANDARD METHOD
" | FOR MEASURMG KEYSEAT
o i DEFTH
ks Criapih massened al cerlering
k Exampie: %87 Bore + WG D dm. = S87E" Koyseal Doepih
| Reference:

| ingh=2%.4 milmaiers

Rt Bore + D | milimeter=0.3837 inches.
STANDARD KEYSEATS HOW TO ORDER
| Sioek Bores |Keyseal (WxD)| Stoek Bores  Keyseal (WD) 2AK 26 X 1
12 Mone 1 | 1001 & Baore
i 191 180 {RTeTH 1401 @ DIJIEIdE I:hamtﬂ'
59 AnEadEd 11z 1/ 2 Shoave Crozse Saction
18 Bl e 136 1401 @ ND. D‘ GTDI:WEE
i Akl 1 1 &
1318 Bl e 12a 1401 @
il Al 1aa 106 8
1518 sxl1m VG 1 AW=X10

24
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V-PULLEYS
FINISHED BORE » AK

AK SHEAVES et
T i LF T3
7
#1li
C
1= 3F g
o
i
- - - L =
TYFE1 TFEZ TYFES
1 GROOVE * A or 3L-4L BELTS
Diamater Dimensions Stock Bores
[2F - . - - -
- AD.| PO, TP Wat
Nurmkber y y ;
o0 A L F|L P G [ | a8 | o mm asas 1 |10 [Tans] 104 (1301798 b,
| AKIT (V.75 (1850|106 1 |maz|mee| e (soe | @ | @ | I | 0z |
AEZD D00 VBT 48] 1 #ag | wen | e | ang | [ ] [ ] 0.3
A2 240180 | 1.56 ) 1 |zae|qees| e (aee | @ | @ | @ 0.4
AEZ2Z 220200 (166 1 |#az|qahe| mE | as2 | [ ] [ ] a5
AKZE  |3.30 240 176 1 |;aefqane| me [ase [ @ | @ | @ 0.5
AKDE (250|230 168 2 [;az|mns|we (e [ | @ | @ 0.8
AKRE (260|240 208 2 |;az|imee| we (s | @ | @ | @ 08
ARZT (270|250 206 2 |;az|wen| e 6o | @ | @ | @ L1
AKZE (280|260 226 2 |map|ieee| e (Gee | @ | @ | @ a7
AK3D  |305]280 246 2 [mae|wes| e |ace | ) | @ | @ | @ aF
AK32 |325 (300|266 2 |:ak|whelme|ax | @ | @@ @ 0.8
AK34  |345 (320|286 2 |Mak|whel e e | @ | @@ @ a8
AKIGO (376 |2EB0 D& 2 EERREL-IREL-ERET AN A W NN N NN 1.4
AR 3495|370 336 2 EERRESSAREEERRUT AN JE A N N NN 1.5
AkL4 425 |4.00 366 2 aa |teaafrana | | @ | @ ([ BE BN BN BN ] 1.5
AMAE (245 (450 386 2 [ [Memfwwm|uoe | @ (@ | @ @ @ 8@ 16
AKLD  |&75 |4.50 416 2 ad (fezz|aza|e () (4 | @ & & | & @ 17
AKST 4285|470 (456 3 EERRES-ARTC - RN | [ ] & & & & @ 17
AKS4 (526|500 466 3 LERRES-IREL-ARTTNE NN NN BN BN BN NN NN ] 148
. AKSE |5.45 B30 (486 3 ECRIRE-IREC-IRGIEAN BN BN BN BN BN BN BN I 14 |
AFSH (TR |BED BE| 3 ECRREEEAREEEIRTT AN BN HE B BE BE BN BN 20
AEE 595|570 536 3 EERRESCARTEERRUT AN W NN BN BN BN NN NN ] 21
AKG4 |6.25|5.00 566 3 ECREEEARET-ARNTHE N NN N B NN NN N 22
AKBE |8.45 |62 586 3 EER R BT R R | BN ] [ Bl ] 23
AMAE  [A.75|6.50 896 3 | au [1ismof e | — ® [ ER a5
AKT1 G895 |67 636 3 39 || aym | — | B [ B ] $ |34
AKT4  |T26|7.00 | G663 34 [Mamasme| — (@ (@ | @ [ BN BN BN BE ] [ WL
AKTH TIE|TEQITE 3 wa (Tang| zang | — » [ Bl ] $ |20
AK34 325|800 |7.66 3 wd |11ama et | — L ] L ] [ I ] [ ] » |42
. AKEF |A75|B50 BI&| 3 i [11aEa) pasa | — . 1 ... | BEER
AKD4  |925 (0000 BEE 3 aq [Tasjzeme — (@ [ @ | @ [ Bl ] L Bl ] [ BEE
AKOE |9.75|B50 016 3 A [11am) mm | — ] [ ] & |53
AKIDA 0260000 8668 3 34 [11am2|2s0ee| — L ] L [ ] [ BN BN $ |57
ARTDE 1075010501016 3 ETRNERETE EITITY - ] [ ] [ N WEF
AKT1A 112501001066 3 W 1oz = [ ] [ ] [ ] $ (59
AR124 N2aspza.0di1.66 3 wd |11ama et | — L ] L ] [ ] [ BN ] » |65
AK134 132513001266 3 a4 [1vaea) pasa | — L ] [ ] L 2 ® | @75
AK144  [14.25014.00/13.66 3 a4 [11am) ms | — L ] L ] L ] ® |85
AK1Ea NE2E[EGI 14688 3 A [1rmma| wes | — L ] [ ] [ ] [ ] [ IR
AKIBA 82606001766 3 34 [11am2) m | — L ] [ ] [ ] & (121

*P=25/32 and C=1/18 1or 1* Bore and smallar

25
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BK SHEAVES

a0

1 GROOVE + A, B, 4L & 5L BELTS

[}
oo
2]
on

Part

Number

BE24
BE2E
B¥26
BRZT
BEIE

Diamatar

D, BO.TYPE

oo

2,40
250
2.80
270
2495

=
R

BEI0
S
BEIE
BHA0

ERES
338
.55
.75
3.85

Wt
Lbs.

Q.4
a5
D&
or
DA

BEAS
BEAT
BES0
BES2
BESS
BEST

BEE2
BEES
BEET

425
445
478
498
8,256
545
575
595
.25
648

04
1.0
1.3
1.5
16

L 1] .....P-.I.k.-l.

seescsssese s e e

.
hll‘

BETD
BHTZ
BHTS
B¥T7
BEAQ

675
695
7.25
745
775

Lr (A ha ha A3 B3 R K3 RS RO RO |R3 RS K3 RS RS (RS BY = = =

L

148
148
24
21

23
24
25
a7
24

.Pl‘..l..ll#lll.kl‘ll s

P
L

[ ]

BEE0

BESS

BE1OD
BFE105
BE110
BE11E
BE120
BE130
BE1£0

.28
478
8,25
a.75
1025
10.75
11.25
11.76
1276
13.75

O L3 L L3 |0 O OO

Lro i R S A

e ll..h'lllh...ll.l.-b L1 ]

...I'..IPI-I

. @9 I...PII'.E......'.IPI."P.... £

23
£
40
41

4.4

L1
B2
LT
LR

B¥160
BE120

15.75

18 7518.00008.40

o

3

l'l...lll."llI'P.-.lI.I..P L1 ]

.-...I.I.l..P
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V-PULLEYS
TAPER BORE » AK-H & BK-H

AK-H & BK-H CAST IRON SHEAVES

* The AK-H and BK-H series of taper sheaves are
desigred for “H” slyle 5TL bushings

* Precision installation

+ Easy assembly disassembly

# Manufactured in high guality grey cast iron

+ Surface treatment; painting or black phosphating.

* Individually packaged

* *H' siyle bushings are available for bore sizes from 3/8°
o 1-1/2°

STOCK “H" BUSHINGS +» STL

Stack Siock
Bores Kayseats | Bores Kayseats |
B Mone 1 100
TR Mene 11716 1 M TG
g A0 o6 | 1ug i)
ERC] A i o LESC] Mg
! e InEIm T4 1Mz LUHE
I: “ 19716 Bl e (ESTH AR NG
3k A 13 AR ME
STL Taper bushings * Ses page 16 | 1316 eam | 133 ARG
TN AR 17e16 AR
1518 it B ] 1z At e
MILLIMETER BORES » STL
Stock Stock
Bomnes Keyseais Bares Keysoais
10 Mone 24 .5
11 Mone 25 Ecl. 6
HOW TO ORDER 1 [ 28 T
2 l“ 30 H 14 SH2.5 ) 8135
‘E 16 S5 32 10
—|__ Bushing | I Gx3 a5 s
Outside Dhamater 1 e e ey
Gheave Cross Section o - - P
Mo, of Groomves o -

20
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220
. o 5
—
’:JF/ A
i i
LR ]
ETLH
TYFE 1 TYPE 2 TYFE 3
1 GROOVE * A or 3L-4L BELTS
Dliametar Dimensions Wit
Part T]"PB
Number | gp | 2| PO oL | F | L | P X | @ e
' A a Bush
AK3OH 305 2.80 48 1 ARENT] ik 114 ki Tana THE ] 1.1
AK3ZH 3.25 .00 2868 1 113518 e 114 T Tae THE e 1.2
AK34AH 3.45 3.20 286 2 Tz E 114 Wee ] e ahe 10
AK3aH 375 3.50 316 2 12 kT 11 @ R FHE aha 14
AK41H 485 | AT0 136 2 Tne | 3 1154 e ] 7y 16 1.6
AK4aH 425 400 186 2 17 Ak T4 [T T e ETT L)
AKasH 4 45 420 346 2 107 2k (ET] G 7m 76 A6 LK)
AK49H 473 .50 4168 & 1z e i el e e ] 21
AKS1H 4.%3 70 438 z 11z e 114 wee i} THE i 23
AKEEH 5.25 8.00 488 2 11 A 1id4 [l bt} g ahi 2.0
AKEEH £.45 5.20 486 z Tuz EI 1104 wn El-| e A6 23
AKESH B.TS .60 16 2 Tz % 114 e bt} e 3 2.4
AKETH [ 570 [l k1 107 ET] T [T 7im TR UG 25
AKELH [ 500 EHE k1 17 2k T G 7m 76 A6 2.7
AKEEH 645 .20 588 3 12 ik 1ix ] piL} T e 2.8
AKEAH 673 8.50 GG 3 1k A 114 Wk HE T i a3z
AKET1H B.BS a.70 EA6 3 11 e 11 Wek MR i i 31
AKTaH T8 T.00 i 3 Tuz ET 114 wr | e L0 33
AKTAH 775 7.60 TG a Tuz EI 114 wn tl- | e A6 3.5
AKELH BES | 800 T HE k] 10F | 34 11,4 BIEG L TR BT 36
AKBEH B.TS .50 E1B 3 1i2 e 1ik el bt} THE i 4.0
AKBEH 825 .00 B88 3 1z e 1i4 wel bt} THE e 4.4
AKBEH B.TS .50 BAG 3 1 Ei 114 Wt e T aha 4.7
AK104H 10.25 | 10.00 | B6d 3 11z e 11 Wk ME g i 4.5
AK108H 10.78 | 10.50 | 1018 3 Tng | 3 114 wr ] L e 6.1
AK114H 11,25 11.00 10,64 a 17 2k T [ 7 T LTI 55
AK124H 1225 | 12400 | 1166 a 107 ET] T [ Tim TiE VG 6.1
AK134H 13.25 | 13.00 | 1268 3 12 e 114 we e THE e T4
AK124H 1425 | 1400 | 1366 3 Tuz LI 114 e b L e TE
AK154H 15.25 | 15.00 | 14.66 3 112 L 114 i ¥R FHE aha 8.6
AK184H 16.25 | 1800 [ 17.66 3 Tz | EDD 1154 e | 7 ET 11.3

an

FOR STL TAPER BUSHING - SEE PAGE 16
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220
. o 5
—
’:JF/ A
i i
LR ]
ETLH
TYFE 1 TYPE 2 TYFE 3
1 GROOVE = A, B, 4L & 5L BELTS
Diameter Dimensions Wt
Part Type
Number | | FO. | PD. oo F | L |Pp |ec | x|a|E |
' A aL Bush
BEIOH 315 2.40 280 1 11518 e 114 T - 15018 THE ang 1.2
BE32H 3.35 280 3.00 1 11508 e 115 T - JET T THE ang 1.4
BEIZH 3.68 2.80 .z 1 T12e T T ™ - 1816 THE A6 1.6
BEEH 375 A0 3,40 2 117 ™m T TG - m LT LT 1.2
BEadH 3,85 3.20 360 2 112 ™ T 6 - ™™ G a6 1.4
BrA5H 425 350 3.80 2 1ir ) i THE — 7l THE ane 1.8
E¥ATH 4,45 aTn 410 2 1z | T THE —_ 7 THE ang 2.2
BES0H 4. 73 A4.00 d.40 2 112 HE 11 (1] _ A THE Ang 2.0
BES2H 4.65 420 4 80 2 112 T T T - T THE e 21
. BESSH 6.28 | 450 4.80) 2 112 T 1154 716 e THE A6 2.7
BRSTH 5,45 4,70 5,10 H 117 Tm T T _ T TG FOT 27
BEEOH 6,75 500 &40 2 117 ™ T R = ™ TE E T 25
BHEZH 5.85 5.20 5.60 2 1irz L] T 16 — B HE ane 28
BEESH 6.25 5.50 5.80 2 1z b T (1] — a e ane 2.8
BREATH 6.45 5.70 6.10 2 1@ i 114 a1} — b} THE Ang 2.8
BETOH B.78 6.00 B.40 ] 1ane T 11 1" 118 T THE e 28
BET2H 6.65 820 &80 3 1ans Ta 1154 1’ 118 T THE e a1
BETEH 7.25 §.50 B850 3 |- ™ T -] 116 ™ TG I a3
BETTH T.43 670 T.10 3 Tahe 7| T 132 118 7 THE ane 38
BEAOH 7.75 7.00 740 3 1ahe bl Tisi i iHe bl THE arig 34
BEASH 8.25 7.50 7.80 3 1ahe e s 12 1H& a e ane 38
BE30H 86.73 /.00 B.AQ 3 1a1e T 1154 15 118 Wl THE ang 4.3
BEaSH 8.25 850 &80 3 1ane TE 11 1" 118 T THE e 6.0
BE1O0H 8,75 .00 8,40 a2 (30T m T 2 1716 ™ TG AR 852
BT 015 10.25 | 8.560 50 ] 16 T 1154 el 11 T G A 5.5
EE110H 10.75 10009 10,40 3 RN 7| T 132 118 7 THE ane 8.0
BE115H 11.25 1050 10,99 3 Tahe ] i 12 1HE ] THE ane B4
BE120H 1175 | 1100 | 11.44 3 1ane e 115 12 118 A THE ang 6.8
BE130H 1278 | 12400 | 12,40 3 Tuhe T T 12 118 T THE A6 6.8
D1 £0H 13.76 | 1300 | 13.40 ] 1ans i} 1154 12 1718 | TG A6 B.5
BT S0H 1475 | 1400 | 14,40 a Tane T 11 ] 1V ™ TE R a5
B 160 1575 | 1500 | 15440 ] Tane T (1] vz 1 ™ E EO T 9.8
EE1590H 1875 | 1600 18,440 3 Tae | 7@ 115 132 e | 7w THE are 12.3

az

FOR STL TAPER BUSHING - SEE PAGE 16

164

How To BUILD AN ENERGY EFFICIENT GENERATOR




SIACL

ENERGY PRODUCTS CO.

Variable Transformers
Series 1500 * 9.5 to 15.0 Amperes
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1500 Series

The 1510/1520 Senes Vanable Transformers are highly reliable,
dependable and accurate AC conlrol devices. Tha 1310, 120 wolt
unit 15 rated at 15 amperes for constant curent |oads, while the
1520, 240 volt unit is rated at 9.5 amperes for constant current
loads. Constant impedance raings are ligted in the spediications
They can be operated at frequencies bebween 50 and 2000 herz
with derating at higher than rated freguency.

Uncased models have the shaft extending from the base end
This shaft is fully acfustable and can be extended from either end
for general utility mounting, Cased stles are avalable in sither
*C" atyle (featuring protective screening ower the coil assembly

only} ar the "CT" style (which also indudes 8 terminal box cower
with knock-outs to accepl conduit).

Maotor driven units are avallabde In single, two and three ganged
assemblies; cased or uncased shyles & identified by the prefix
N in the type number. If & mator driven medel i ordered, be
sure to prefik the part number with the desired fravel time from @
to maximum of 3, 15, 30, or 60 seconds.

The synchionous motor i designed for operation an 120 velts,
S0/80 hertz single phase lines and draws approximately 0.3
amperes

PART HUVBER T UTRUT TermL corm —
[l |KCREASING VOLTASE) WEIGH
COMETANT COMSTANT EHEFT LB MY

MaNUALLY | MoTOR CURRERT INFEDAHCE | moTamon | MSMEWEDFROMBASEEND| oo,

OPERATED | CRIVEN |WRMG [vouTs |WEmTz | vouts LOAD LD FOR WATC | Mae | MoTOR
i T wer T e T e | voumsce | wieur | Juwpsrd|outeur | RgBae| WL | CemeN
aws | ke | awes | o | NCRERSE

150 | M= | Snge | 15 | @ | 2 | zao | ow M| — 43
1510C | MeSt0Ce | Phase | 120 | soeo | | T T =3 w |4
810CT | We5HacT PYPP ERPPR Pwre B I ) - — s34 |
i [T - 73
Singe Bl | 5 | 3 | 20 | 4@ | cw 1 24 | a
Phase | 240 | SOW0 | 1 Con 44 2 i HEq
502 | MIBI02e | Sories B | B | 43 | = - oot | 44 | 3
1EH0CE (WIS 2 | | oW | 55 | o0 | & .
1510CT2 WHEIOCT24 [ Thren oo | 15 | sa2 | 20 | 415 | ow | 24z | 44 | w43 i | 4512
Phase | 120+ | SHED Con | eza | o0 | 300 | wES
Cpan oW | & | o | — = o | 141 | 44 | 343
Lol o I B I
. . o | 222 | oeeq | 333
5103 | Mig103- | Theea soen | oae | 18 | ez | 20 | em SN =
i e | e e | | ‘ o e T 3] wes | | s
1 151 | e [ix) Cu280 18 e - - G 5] XK
wse] = [En%) o fseo | oo | o 2w | = = ow | LKEcoRDERECEPTACLE| 3 w | =
Pooms —  |Ene| o |oee | o | s | 2w | - - ow | LNECOFRDERECEFTAGIE| o w | =
o | @5 | 2@ 1 188 1 - 1 = 43
1520 | wEze 0 | =ueo ! ooy | o | — %3
152 MH2C: | Enge paEn | 95 | 2B = = = M. = +2 1B | e | @ie
bl e Fouo | Gt
120 |=oeo | oo | oam |1 | = - S = e
o 22 | a4 | a3
. - a0 | a5 |4m | w2 | osm g 24 44 A2
g e - — o 111 &4 ] .
Phesse pEEl | 95 | sm ot N SE4
00 | Migmnpe | DA [ N [+ 7| &4 =3
152 [MHS20C2e 40 |SOeD | DBSD ) A | 235 ) — | — I oow | ee | o2 | %3 i | 521
4 5 34 Y
E20CT-2 WISNCT o a5 158 11 £ o 242 | 'H 243
Tiwsa | 240+ | 060 | | e I
a0 " .
it | oo | a5 | 4e - S 585
pes | SO | oosn | ase | o | — — T e T i T
sen | o4 | 95 | ver |12 Bl il i
0S| Mig203e | Thee | 950t T -
15C-3 (W00 | Phase B | o | 85 |m | — — | LA E ] ses | s | e
; ! ! | ]
SHOCTS WISNCT| e [ T T
i+ | B0 | oem | oam | ams | — — [Toow [ eeg | 220 | 333
wise| — () o |meo | oom | am | 2e | - - oW | LNECcoRDERECEPTACLIE| 3 | =

W e inchodes Arnemeier, AU incldes Vometer

+ RAokor deves oils cee bessingl conneclons for COW increasing vitage, ae viswed fom e
bessa encl Sea Fig 23 0n page B for mlonsting

= g prvvided in Be etasdand ciimmon poeiion and ahould Be mived of seindved i
raguiad

++ Lingfo ine wilage

b Unilia fused for Pe corsantcumant rabng althe By

§  Masissum KuR o i m outpul voltage and comesponding deratid outpul camest
Faadesum KR For ower o Resgess rrody (b caliulenad Tom deraieg cune Figus B, page &

I ganged usds are sead in a ayelem thal ordeariy hee o comiman naulrel of grolnd
betwees a0 fce ood koad, T meulnel o ground musl be consecisd [ the Gommen be-
mmifaks of B varkabis rarfor=er gasembly. e syses Beand neulrel, the kad mugl be
edanced of T ren ke wil be da=aged.

B Masi=um culpil cimestin sl voltage sange e 0% 25% sbawe ins voliade. A2 higher

il ikegiey, The outpirl CUmSAT St b fedused ol ng b the desting frds,
Figue B, page .
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1500 Series

193 fpati ow e

1 ¥
- "
A TAT i oy s s

‘m 1T RHCT
A6 | BT —in pag—J TR A | BEFHEE | a8 ised

S ERo PO e ez (M7 m
HAEE END T -|- N e
120V0lt o — R
|l
1 “
10 IR
s BB He
COMMDN IV LY BN
H 1 HES LT
e
Far appesls Iatatien wahangs sanesd sonnsoon s i 113 6103 | SEijides | 24T 4
Bamdd il Abi0-d [ 1083 [3T.5] | B [E T
Ab0-E | 105 jl asy
K30V N . g | 16,81 juin 6] | &7 (222 !
880 HE Q
240 Volt 1A vt &
. NCTI] 1125 fER e | A ar|Tng)
NIRE TS 1817 e s | A oo anad
| LS SOEFRF PR X ]
i WICF 1T a7 | AT e
I (B
3 He Manual Two- and Three-Ganged, Cased
OOV O LW IR |
H 1 P
ouTRt R T S 3 Ganged
Fal ppa4de PENiEE SITRangs saeanl ioansoiod & e 113 .
Foam st Manual Two- and Three-Ganged, Uncased
T [ ——

~ i

1 1
§ pn i msarn S LN
Fammampa e, AT [Sezpaen
Pt g L | srmpes e o e e 788 [ 1] —a

L LU

1620CT

LILIL] R o

LI EL ST TR

MIEI8a | XA R | W L MHERCTE 5 PR LR

[T D MiAIT PR R

MINIEZ | TEOMTHIR TN T 1

MINTRG | 7184 |0 | Ton :ﬁ:‘uwuu‘::ﬁ: E:"'nh'
Motor-Driven Single, Two and Three- Mater-Driven Single, Two and Single Unit
Ganged, Uncased Three-Ganged, Cased IOMAS1D
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QEG Cautions-Hazards

Electrical / Mechanical devices are inherently dangerous. Electrical shock hazards can
cause serious injury and in some cases death. Mechanical hazards can result in
dismemberment and in some cases death.

Due diligence has been applied to ensure that the QEG instructions are complete and
correct. All local and country-specific electrical and mechanical code implications, by
which a QEG might be installed and operated, cannot possibly be known by us. Nor is
it conceivable that any and all possible hazards and/or results of each procedure or
method have been accounted for.

It is for these reasons that the QEG must be either directly installed or supervised by
an experienced electrician or electrical technician/engineer, to ensure the installation
is done safely and in accordance with local electrical code. However, the QEG is
installed the same way as any commercial generator and does not violate any
electrical codes. Anyone who uses the QEG installation instructions (including but not
limited to any procedure or method of installation) must first satisfy themselves that
neither their safety, nor the safety of the end user, will be endangered over the course
of the installation and operation of the QEG.

It is imperative to understand you need PROFESSIONAL and EXPERT ADVICE to
install a QEG.

HAZARDOUS VOLTAGES AND CURRENT LEVELS ARE PRESENT IN THE QEG CORE AND
ASSOCIATED CIRCUITRY WHEN OPERATING! PLEASE USE CAUTION!

MAINTAIN SAFE DISTANCE, AND DO NOT TOUCH ANY CONNECTIONS TO THE CORE,
OR MAKE ANY ELECTRICAL ADJUSTMENTS WHILE THE MACHINE IS RUNNING!

Always stop the machine when making connections or adjustments. The tank circuit
capacitors do not normally hold a charge when the machine is stopped, but for
added assurance, it is a good idea to try to discharge them before handling.

To Discharge Capacitors: PROVIDED THE MACHINE HAS STOPPED, momentarily short
out the two primary coil leads (connected to the capacitor bank) with a 100 - 1000Q,
5 —10W resistor. If no resistor is on hand, simply lay a screwdriver across the coil
leads momentarily.
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Type 940C, Polypropylene Capacitors, for Pulse, Snubber

High dV/dt for Snubber Applications

Specifications
Capacitance Range

/

Capacitance Tolerance

Rated Voltage

Type 240 round, axial leaded film capacitors have palvpropylems
filmn and dual metallized electrodes for beth self healing
progerties and high peak current carrying capability (dvdt), This
series features low ESR characteristics, excellent high fregquency
and high veltage capabilities,

Highlights

- High dvidt

- High pulie current
- Lo Inclusctanice

- Sell healing

DU 1o 4.7 pF
+10 Standard Tolerance
B0 tes 3000 Wicde (275 1o 500 Wac, 60 Hzl

Operating Ternperature Range with Ripple

Maximum rms Curment

=55 = to 105«
*Full rated voltage at 85 *C - derated linaarly to 50% rated at 105 «C

Check tables for values

Insulation Resistance

= 100,000 MO x

Test Voltage batwean Terminals @ 25 °C

Test Voltage betwean Terminals & Case @ 25°C

160% rated DO voltage for 60 5
3 kvac @ 50060 Hr forsd s

Life Test 2000 b @ 85 °C, 125% rated [ voltage
Life Expectancy £0,000 h & rated Vdc, 70
30,000 h @ ated Vac, 700
RoHS Compliant
Dimensions . Construction Diagram Cn truction Details
——— Dizwibres Bbirtal Bied Pislpidlid N
P F——— Caer Materrial | LILS 10 Polyostor Tape Wrap
- Winlai rad Polppropylens fesin Material | ULS4V-0 Epaxcy Fill

41 rmm

Terminal Material | Tin Plated Copper

d

41 mm ¥

Iin Max

CDE Comell Dubilier « 1605 E. Rodney French Blvd. « New Bedford, MA 02744 + Phone: (50B8)996-8561 « Faox: (508)996-3630
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Type 940C, Polypropylene Capacitors, for Pulse, Snubber

High dV/dt for Snubber Applications

Part Numbering System
540 4 & 22 K
Cupu:!lurln
Tarmimation Capatitance Significant Toleranca
Series Coede Yoltsge Code Decimal Paint figures in pF Code
] C =Tinned Copper Wire & =&l o lo=1c00vde S=00 K= +10%
F = Irsulated Sranded & = BiHY e 20 =2000Vde  P=0,
Wre 10= 1000V =3000vde W= Mo decimal
Ratlngs H = Tinmed Lugs 12 = 1300 ik Feaing
MOTE: Other ratings, sizes and performance specifications are available. Contact us.
L.
Catalog Typical  Typical T0°C
Cap. Part Musnbar o L d ESR ESL dvide lpeak 100 kHz
WF) mm men mm (mi) (k] Wips 1Ab ()
E00Wde {275 Vac)
A0 SOCERTE-F on 340 L] 28 19 194 n 25
A5 HIDCEP1SKF 05 40 0l 13 mn 194 = 40
£ SOCERTEF 135 340 L] 12 n 194 43 44
33 GOCEPIEE-F 135 340 [} 4 i 195 -3 56
AT TAOCEPATHF 155 340 14 7 i 196 o 69
AR SIOCHPGSK-F &0 340 1.4 b 13 196 134 8.1
100 S0CONHF o 40 14 B 4 196 158 L
150 SDCEWI PEE-F p=2) 340 1.2 5 picl 196 5 LA
200 SAGTEWIKF X5 4610 1.2 5 i LF 55 1.4
130 SOCEWIFIRF T 540 1.2 4 kS 105 153
470 SOCEWARTE-F 35 540 1.2 4 36 105 497 168
B50Wdi {450 Vac)
A5 SOCERISEF 13e 340 L] ] i Tz o7 58
22 SICEPERE-F 155 340 1.0 i g Fix 157 L]
33 BOCEPIINF 120 340 14 7 b TIF 33 75
A7 SOCEPATEF ne 340 1. 5 M Tz 33 o8
o8 wDCEPGEKF 45 40 1.2 4 kL i qut 120
100 S0CEWI E-F 115 460 1.2 5 n 400 A0 1.5
150 S0CEW PSE-F i 4610 1.2 4 Ir 400 600 143
200 S40CAWIEF 05 460 1.2 3 ET 400 00 179
220 SWCEWIFIE-F 310 460 1.2 a 34 400 i) 184
250 SOCBW2PSK-F EETY 4011 1.2 3 E 400 1000 151
1000 Wde {500 Vad)
A5 SRS 0P SEF 150 340 1.0 7 g ] ] 6.7
37 MICIOPIIEE 175 340 14 7 I3 #35 188 74
33 ST ORIIKF ms 340 1.4 b M i 183 8.8
A HDC10PATEF M0 344 1.2 5 kL e 4oz 104
A S OPGEKF Pt 340 1.2 5 I i) SEE n7:
10 S0 A K pLaH Al 1.2 5 ax 480 A& 125
150 D400 DM PSECF o 4611 1.2 4 M4 480 i 154
200 SCT0WREF 155 46101 1.2 a 6 450 G0 194

-F

|
ReHS
Compliant
Indicatar

CDE Comell Dubilier » 1605 E. Rodney French Blvd. « New Bedford, MA 02744 « Fhone: (508)996-8561 « Fax: (508/996-3830
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Type 940C, Polypropylene Capacitors, for Pulse, Snubber

High dV/dt for Snubber Applications

b
Typieal Tyical ToeC
Cap. Catalag o L d ESR ESL didt | peak 100 kM
{F) Part Mumbsr i T m [{n]] (nHp ¥ips 1A) LAl
1200 Wele (500 ¥ac)
A0 sdoliEMEF 155 240 1 -] rr} 1142 114 [N
A5 SHBCIISKF 185 340 e 7 23 1142 171 Th
21 MOCIFIEF 25 340 (L] 7 4 1142 251 o]
33 MOC1IP3IKF 20 460 m T o} 530 m o0
A7 SCIPATEF 238 50 L 7 ] 2] 3 S
88 sdol1HeakF It 460 12 i 2 a3l 435 17
100 HOCIEWIE-F 30 450 12 5 35 540 530 14.5
150 SOCIHNIPSEF 350 40 12 q ] Sz 754 174
1600 W | 500 Yac)
d0 CIESPTEF 140 40 LK+ 7 23 a2z 43 75
A5 sdolieP15KF ne 240 1 3 M 1427 4 1]
21 MOCIEF2IKF 255 340 1.2 7 24 427 14 %3
A3 MoCIGRIIKF 235 w50 12 7 N ] ] Vil
AT MOCIEPATEF 75 450 12 [ 2 =00 3T 1.8
A8 MOTISPSIE-F 25 450 L [ 35 B 2 131
100 sdoliaviiE-F £ ] 4 12 3 ar ] 00 162
150 SO0 G PEEF A0 40 1.2 4 a2 ] oz 21
TO00 Wd (500 ¥ac)
077 MOLIITEF ns M0 0g 5 & 1712 38 26
033 S4OCIOEITE-F 135 M0 =14 20 P 7z 57 18
04 sdolIoddTEF 150 Mo 1 12 2 112 &0 5.2
A6 G4OCI0REEK-F 175 2N e & 3 2 14 ]
O SBCI0R KR nn 30 (] 7 ] 17z 71 B3
NS0 OCIORISKF 195 450 . T ] 50 144 80
220 S40CI0P2ZKF nn A0 LK+ | a0 ] Al G0
230 sdolI0P23KF o 4 12 -4 12 ] ny 1o
AT MOCIORATEF izn 460 1.2 3 34 ] 451 130
SEF SOCI0RSEKF 1n 40 12 7 7 754 Az 12.6
AA0  TOCIOPSEKF 340 540 12 i ko] 754 513 14.3
VAW SAOC 0TI K-F 418 0 1.2 5 42 T34 754 177
3000 ¥ | 500 Vac)
AN G305 IE-F 15 2N k] ] ] 568 ] 0
S OCI0ENEE-F 135 340 i3] Al | patil] ] 7
027 MODINEIINF 155 0 F ] 25 ] T568 57 16
33 GAOCINETIR-F ag 40 LE 14 ] patil] a5 5.3
o4 sdoCiodd i A 1.4 14 o} 140 8 8.2
06R IOTI0568H-F L] 460 1.4 12 il 1440 oF 6.7
200 SBCI0R KR X5 A 12 1 ] 1440 44 iR]
S0 WOCI0R1SKF o 40 12 ] 37 1440 NG 101

CDE Comell Dubilier » 1605 E. Rodney French Blvd. « New Bedford, MA 02744 « Fhone: (508)996-8561 « Fax: (508/996-3830
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Set-up and testing

*Wiring Notes: The generator output can be wired in series (220, 230-240V), or
parallel (110, 115, 120V). For the series connection shown on the schematic, the start
leads from each coil are connected together. This connection provides the highest
voltage output from the windings. If using a parallel connection for lower
voltage/higher current, be careful to connect the four leads with polarity opposed (start
lead of one coil connected to finish lead of other coil).

The variac we used can be wired for 120 or 240 volt input, and provides 0-280 volts
output, at up to 9.5 amps. This is a versatile variac and can be used with either a 120 or
240 volt system. The output of the variac is connected to a 1000 volt, 25 Amp full-
wave bridge rectifier to power the variable speed DC drive motor.

*Starting with the wiring setup as shown in the schematic, prepare the series/parallel
capacitor bank, but do not connect to primaries at this time. This will prevent resonance
momentarily. Connect input power to the variac. We started with a full 240 volt series
wired system, but parallel 120 volt wiring can also be used.

Test mechanical assembly by spinning up the motor/rotor/belt and observing operation.
Adjust variac voltage from zero to about % through its range. The active rpm range is
under 3000 rpm, so we don’t need to spin very fast. Assure there is no stack rub (rotor
scrubbing on stator), or other mechanical issues that need to be corrected for smooth
operation.

*When proper mechanical operation is assured, connect the series/parallel capacitor
bank. The recommended initial configuration of 72 (seventy-two) 0.15 uF (150nF),
3000 volt capacitors gives us .16875uF (168.75nF), that will withstand up to 24,000
volts. This initial value should be in the range to produce resonance at approx. 2400
RPM (about 160Hz). Be sure to apply a load on the output of the generator at all times.
We recommend starting with the generator output wired in series, and four (4) 100
Watt/240 Volt incandescent lamps wired in parallel for initial load.

As the machine spins up to resonance, the sound will change, and the rotor speed will
lock into the resonant frequency. At this point any further increase of the motor speed
control will change the speed only slightly, but the additional mechanical power input
will drive the core deeper into resonance, thereby increasing the power output. With a
single control, the voltage and current (power) can be increased or decreased.

* Denotes drawing included
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Frasl

MECHANICAL LUGS
Copper Mechanical Lugs
Type S5LU - 1-Hole
Offset
= Fangs wking,

= Minde of slectiobtic copper Wibirg and snp stock.

= GO,
ﬁ = For copper conchictons,
ra

ILSCO
Partiumber “iire Sz Bkt Size Sipe Deacriptan
[sas A - W4 BN 10 1Lk XEW Slalted Screw
Type L - Single Connector - 1-Hole Mount - Copper

= Plaled steel scras.

= Smglopicoe construction.

= For copper condudors.
Blackbum
PartHumbaer Wire Slze Bodt Bize Bize Diescription
= 88 Eir - 814 Sol ANG | 12655 |1-anerLw s 2 Sintied Sorre l
LT A4St - 04 Sol AVG |2aT 1AL ¥ ATATW K IEELH Sitied Serew
(RFS #4100 Str - #6 Sl AW | 215 |-t L v a0aH Socket Screw |
L=0 250l - 99 5ir 13w 1E1AGE L x VEAE W 1 Bocket Sorew

NG

Wiehsite: wywirostelectric.com e

Emai: froshififrostelectnic.com
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QEG SWEET SPOT TEST

Test# Image# PowerinW Speed Capnf Vrms Ampx001 freq Pwr out
1 3277 690 1733 332.0 163 17.6 116 286.88
3278 700 1751 325.5 162 15.5 115 251.1
3 3279 710 1760 322.0 166 17.7 116 293.82
4 3280 700 1788 312.5 171 18 119 307.8
5 3281 705 1807 306.4 155 16.2 120 251.1
6 3282 705 1815 303.5 160 17 120 272
7 3283 703 1842 294.8 160 17 123 272
8 3284 700 1860 289.3 155 16.5 124 255.75
9 3285 705 1869 286.7 160 17 125 272
10 3286 700 1896 278.8 160 17 126 272
11 3287 700 1913 274.0 145 16 127 232
12 3288 700 1922 271.5 160 17 128 272
13 3289 700 1948 264.4 155 17 129 263.5
14 3290 710 1965 260.0 163 17 130 277.1
15 3291 695 1973 257.9 160 16.3 132 260.8
16 3292 900 2023 251.0 165 20 135 330
16.1 3293 700 2000 251.0 150 16 134 240
17 3294 705 2017 247.7 150 16 135 240
18 3295 700 2050 241.3 156 15.7 136 244.92
19 3296 705 2066 236.6 160 15.7 137 251.2
20 3297 695 2099 229.6 145 15 138 217.5
21 3298 700 2148 220.5 160 15.8 142 252.8
22 3300 710 2195 210.9 155 16 146 248
23 3303 703 2254 201.1 150 16.1 150 241.5
24 3304 705 2298 193.8 150 15.8 151 237
25 3305 695 2343 186.6 150 16 156 240
26 3306 703 2385 180.1 150 15.6 159 234
27 3307 700 2429 174.0 150 16 163 240
28 3308 700 2485 166.6 144 15.4 165 221.76
29 3309 700 2525 161.8 140 15.3 169 214.2
30 3310 700 2566 156.6 138 15.4 171 212.52
31 3311 700 2605 152.2 136 15.1 173 205.36
32 3312 700 2645 147.7 130 15.2 176 197.6
33 3313 695 2682 144.0 130 14.9 179 193.7
34 3314 700 2719 140.0 132 15 181 198
35 3316 705 2757 136.3 135 14.9 184 201.15
36 3317 700 2793 132.9 134 14.9 186 199.66
37 3318 703 2829 129.5 132 14.9 188 196.68
38 3319 710 2867 126.4 130 14.7 191 191.1
39 3320 705 2903 123.6 130 14.9 194 193.7
40 3321 707 2939 120.6 132 15 196 198
41 3322 700 2974 117.8 138 14.7 198 202.86
42 3324 700 3008 115.2 129 14.7 200 189.63
43  ow check 710 1999 251.6 160 15.9 133 254.4
44 3325 690 1727 170 17.5 115 297.5
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TANK CARACITOR MIX AND MATCH

Diacrats Value Fimal Vales Total Vaken cf [n] Parabal Raws joF)

TR Rated Sarias ltiph uf o = ] LD AL Tz
1. 2uf iy (ORI #.l ] Ly Kl 1.1 )
I, 15l Ny anmas 125 104 113.% 15 1AF 5 153

1z 001555 165 EFT] 165 16 1825 131
Wiz 0.020833 e 15564 16747 mes 279,13 15.5%
HiE 0005 : 00 35 250 a7 00
Wiz 0 CELes =6 FEEN] FFE 16 330,76 3.0
Wiz [ATSEEEEE] EEE] EEd FEEN EES] EZE] T
Wiz e 75 ] EES Ei [ =]
11 5uf MLy 1101168 418 piFE ] 1.4 A18 5T R a7
45 xi2 [LOT8E L A5 AN 16t Alzar ALE S0, 15 S, e
0 G 1z [ 50 0 250 500 550 500
(= Wiz 005416 54,16 am.: 18724 5A1E 53575 55,30
7w Wiz 0.05255 583 w54 5i4.7 553 ETE] T2
075 Wiz s 25 500 S B EaT 5 750
A Kix 0 CE£GEE ERE FFES Sir EiE R e 1
[ Wiz [T ] SEEEA Eara TEE FRE] B
11 Sub xiz (=i rid L) & [.1E] S50 s el
55 iz 11.0*F1LE8 506 BE1A nzu JULE o, s e W
LiuF Wiz [IEEE] 523 ] TERT [EE] EIE] 939 5
LI 1z [ ] 550 E=] 1050 110 1
Wiz [ERFE 15 [ 13s 1250 1375 1500
WiE 0. 165h6s 16 [EFE] ] 160 183% 154
Wiz [NTEEEE] [EEE] =] (k] [EEE] WES FIECT
Wiz [TV INES 16564 16747 T e THNE
Wiz [ Y P 1550 =R FiEs 3000
i L Ao a1 xiz
2] 0125 125 160 125 =] 1375 150
7] D01ETS 1875 150 16675 1675 06,15 75
030 [z 0005 : 00 35 150 s 300
0.35F [z [T T =0 TN ETEN e
TS i La7E 175 300 EER a7s 50
(=T a ToaaTE [EN 0 EENE [ 53
11 Auf ) 08 S0 00 40 SN &0
1% i 1 LRSS LY E] &5l Sl 635 fil%
0.5uF [E] 00625 625 500 SELE [ 750
0.55F 2] 104875 [ 550 ELETS [ B2%
0 EuF [z} D.O7E : £00 750 500
(=g [z [T ELiS E50 ELiE 575
[T i L0E7E s 700 a7s 5D
[EET a TomaTE a0t 750 WL (5
11t i 1.5 el X1 pli=1} 1K
L 1. WS 10835 L] 10635 1373
2] 01135 1izs 200 JTED 1350
2] 111875 11875 =50 11875 1435
[z s 13 1000 1250 1500
[z 015 15D 100 1500 1300
[z OLETE 1575 =00 1T 50
EE [ FE P FER ExT
EE ¥ B P FEE ET 5300
L 18125 125 2400 1135 HETE LT
L ] 174 OO0 180 AL Ll
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TOUGH

Series

3kW, 3.3kW, 4kW, 5kW
Grid tied PV inverter

e Single/Dual MPPT (Maximum power point tracking),the range of MPPT: 150~500 Vdc.

e Maximum DC voltage is up to 650V to design system on best MPPT easily.

¢ |P65 water/ dust proof enclosure

» Maintenance-free fan-less nature cooling design.

¢ Up to 55°C without derating.

¢ Low acoustic noise while the inverter operates.

» Monitor the power information and the system settings via a computer, the monitoring
software and RS232 / RS485 / Bluetooth (optional) interfaces

» Conformity to the EMC, Low Voltage Directives and Standards, e.g. 2004/108/EC,
2006/95/EC, IEC/EN 62109-1/-2 and VDE-AR-N 4105

Allis Electric co., LTD. 12F., NO.18-11, Sas Rd., Nangang Dist., Taipei City 11501, Taiwan (R.0.C.)

E-mail; charl n@allis.com.tw

http:/iwww.allis.com.tw ;¢ “goc 5 26653456 FAX: 886.2.26553388
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Model
Qutput Data (AC)
Maximum AC Output
Maximum AC Output Current
Nominal AC Voltage
Grid AC Frequency
Power Factor
Reactive Power Factor
Total Harmanic Distortion
AC connection / Grid forms

TOUGH-3000 TOUGH-3300 TOUGH-4000 TOUGH-5000

Input Data (DC)

Maximum DC Power

Maximum DC Input Current

Max. number of MPP Trackers
(parallel / independent)
Maximum DC Voltage

MPP Tracking Voltage Range

Peak Power Tracking Vol Range

MPPT Efficiency

Maximum Efficiency

Euro. Efficiency

Consumption: Operating {standby) /
Night

General Specification

Dimensions (W x H x D) in mm
Weight

Cooling Concept

Maximum Operating Temperature
Range without derating

Ambient Temperature Range
Humidity

Protection Degree

Topology

DC Connection

DC Disconnect

AC Connection

Display

Communication Interface
= :'JSafety

- Warranty

3000W
| 145acA | 165acA | 20acA ! 2acA
220-240 a.c.V
50/60Hz, auto-selection
>0.99 @ 20% load
1 or adjustable from -0.9 to +0.9**
< 3%
Single-Phase / TN-C, TN-S, TN-C-S
3200W 3600W 4300W 5300W
16d.cA 2x10d.cA 2x13d.cA 2x15d.cA
1 2
650d.c.V
150-500 d.c.V
200-460 d.c.V
» ‘ >99.9%
96.5% 96.5% 96.7% 96.9%
95.8% 96.1% 96.3% 96.6%
<12W / <0.2W <12.5W / <0.2W
405 x 442 x 152 405 x 442 x 165
18kg 25.8kg
free convection
<35dB(A) ,
-20to +45°C -20to +60 °C i -20to +55°C
i
-25 to +60 °C
0 to 95%, non-condensing
P65
Transformerless
MC4, Tyco
yes
AC connectors
LCD 16X2 screen

RS232, RS485 | Bluetooth (Optioq)
VDE-AR-N 4105 : IEC 62109-1 /-2
5 years

i

or VDE-AR-N4105, the inverter is rated 4600 V,
stable from 0.95 over-excited to 0.95 undel
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AUTOMATIC CO-GENERATION MANAGEMENT SYSTEM KSQ304E1

~

* All-in-one precision Frequency, Synchronising and
Load Contreller for single generator system

*  Load control of generator parallelled to mains

* Fastprecision "Spot-on” Synchronising of generator
*  Frequency control

+ Loading and offloading slope control, peak shaving,

Fixed load export, load limiting control, breaker trip and
automatic reset facility

\ y, *  System status output
Specifications Description
SystomVolage: 1004120 200-240, 350415, The digitalty contralled KSQI304E1 #s an awtomatic ong-generatar co-gensrafion or peak-shavirg
;:emm'mm management system, which can be used with any make of GenSst stamer together with
ColactFaing A 100A- 2504124 Megacen's range af slandand pralective guands and controllers,
Sfusmmnts E;Em ﬂﬂﬁ_zl_h Liser setiable limits an unitrear for requency syne. diference, witage-diferential, Frequency reference,
Voll ciffeserial - =4 158 circuitbreaker closing tima, fusl reguiator pulse width and pulserate. lad mmreferance whan paraleled
CEdmnglme - 3-200m5 b mains.
Freq relerencs - 4B-EHE
Puise ralg A0-60 0 min it that e KV aad sigralinput needs lobe calbrated 1o be 0-110%0l gensrator nominal load,
Puize widh 01101 Geac
Lwaf i 011085 KW nem . .
Keokguerpd.  10mADT = 05108 kW Applications
m" r'?g;’“ Synchronising modes
Fron proteetion: P ﬁmm To adapl the funchonality of K3O304ET o any specilic apphcatian, the drecton of approach 1o
' synchronising (LEAD, LAG or NEUITRAL | is faclary sel o required:
Megon i e invenlor of e anginsl now inousky standard LEAD {incomer faster then bus),  LAG [incomer slower than bus).  NEUTRAL [bi-dractional)
‘olaling” LED cigplay #nd & lenoister m mooem

synchonisfion el

|

II_..- 1n‘=_'nu

LEAD & the standand mode. The synehiosisiog relzy wil Ihen closewhen the frequency of the incamer &
shightly HIGHER than the hus freguency. This avoids @ non-stabiised incomer enlering reverse power
condifion afier synchransation,

The rotary LED displey indicates the incomer's speed relstive tothe bus, and s lit dunng frequency mode
ifthe differance between the systams does not exceeds SHz

During all mades the LI PDOWHN amows indicate S pulses from the rasellowe r spaeed relys

Speed control

The raisefower relays pulse the fuel requiator or en inerfacing MXRES electromic potantiomater. Pulse
wirdth &nd rale &am be adjusted to sul the dyramic response of any heelreguiator The speed control has
2P {proporficnaliiniegral) chamcierstic with o dynamically coninoled dead rane.

System status:

KSQI0AET s fited with @ system stetes relay. As standard the unit is powered from generstor side
(rerringl 38 4) when poser s ok aed unil is working comectly the relay sclaeles, 0wl relesss on atsm
o whes unil s pol powered. Separate audlary supply s needed lof cortnususly syslem states,

Icrmal oparation : Closad contact
Alarm conditioniun powered : Open conkact

www.megacon.com 0 g v

WLECTEOMED COMTEROL &R IRET RS SR TR TN o v b righl 0 ruks s drusges P inkarak
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SELCO

Application Note: Co-Generation

By Erik Mtikkedsen, Product Manages Ms, 5c,, SEIOD AP

Co-generation is becoming am inoreas-
ingzhy Enportant ssue nthe electricity
muarket.

For some cormpanies it is Lreme ficial

) load
always to utilise a certaln amount of
their cwm power genetating capacity
and only import the excess power from .
the grid. This i also called “base-lead ™. grid
= EH' 1.

In case of limited grid capacity,
companies q:-rm:'tiﬂl.'ﬁ hrlF:rc' tlT'Er.p.'l}- & mm
pemaley fee when they excesd a certain
agreed amount of power, and then it is —+
bemeficial to wmport only this amount of time
power from the grid, and produce the
excess power with own power
generating equiprment. This i also
called “peak-lopping” or “peak-
shawing”.

Fig. 1. Bhstration of *basekoad”

Another important factor is the
inereasing liberalisation of the nad
e]ﬂ:l‘ri:il::( market in many couniries. It
Is movw mvcre and rore common bo be
permitted b operate in parallel with the
grid, when proper generator control ganar‘atm'
eqquipment 15 used, Also many countries
now have a Pl.l]i\'.'y for exporting excess
power o the grad.

SELCCY has |.~v:|_|:|i]'.|rru'n t for contral,
probection and munitoring generators
operating in parallel with each other or tima

with the grid.

The SELCO load shaners provide Figg 2. Bhsstration, of “reak-shaning”
autormatic load -s]u:ri:nH for generahors
running in parallel When applied with
the SELCO BRI Power Beference
Linit, one or several generators in
parallel operation with the grid can be
combrolled.

The SELCC 4900 Var (Voltage
Armpere reactive) Load Sharer provides
automatic YA koad sharing for parallel
running generators. The VAr Load
Sharer can also be used bor power fackor
control ("oos ¢7) on a generator in
parallel operation with the grid,

The SELCO symchronizers perform
aubormakic 5:(|1|:|1mu1i:ul'i|.||1 of imoaming
penerators.

Fig, 3 The SELCO) T A8 Load Sharer:
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Dispelling Myths About Reactive Power in Resonant Circuits

Paower flow into a resonant circuit appears to the energizing SOUrce to be reactive

Reactive
Power =
Fleww —

Assuming no dissipative losses, all power flow Inte the tank arcult can be returned to the source.
Thiz does NOT mean that power taken out of a resonant tank is reactive. If this was not true, dissipative

losses would not occur; therefore,
L

Il
]
-~

R s
R iho

Im the above circuit, real power is removed from the system by R pep and R gp, Because of this fact, real
power can be used by a resistive load connected in the following ways:

1) Parallelta L & C, 2.) In Series with L & C, 3.) Inductively coupled to L
When this occurs, a partially resistive impedance presents itself ta the driving source. Real power flows
from the source to replenish the energy removed by the loads. This occurs in the QEG tank circuit below.

R1 par
‘EE e

OR

R2 LDaL

11
1

p— N N .
ey -
Rl nen

This means that oscillating reactive power does NOT need to be converted to real power before use.
This can be lustrated by the commaon RF Class C pewer output transmitter stage shown below

A\
R e iz
c L ﬁ .
Closing switch 51 for a short time and repeated in sync with the resenant period,
results in Capacitor C being charged to the DC power source voltage. This
il

becormes an initial condition to the resonant tank. Mo additienal lead is placed on
the power supply until power is consumed by the load or losses. This results in
the lowering of capacitor voltage | Lower Q) and DC restoring power flow at switch
closure, time,

The above effects occur because ONY the current ar voltage |s extracted in each case. If voltage is
applied to a resistive load the current flow is determined by the resistor, not the source and is therefore
in phase. If current is applied to a resistor the in phase voltage is generated by the resistor, not the
source, The same |s true for iInductors and capacitors except that leading or lagging phase voltage or
current results.

George Fidick
{Herm])
Rew. A 06/19/2014
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April 2, 1957 M. W. SMITH 2,787,755

MAGHETIC FREQUENGCY DIVIDER
Filed Aug, 13, 1933

INVENTOR
MILTON W, SMITH

\ il

ATTORMEY

8
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United States Patent Office

2,787,755
Patented Apr. 2, 1957

1

2,787,758
MAGNETIC FREQUENCY DIVIDER

Miltan V. Smith, Polmdale, Colif., swdgnor to
Marth American Avistion, Tae,

Application Angust 13, 1953, Serial No, 373,975
6 Claims. (1, 321—&8)

This invention periaing to the prodoction of wriformly
spaced slectrical pulses, and in particelar to B magnetic
device adapted fo producs a relatively low frequency irain
of electrical pulses from a sowmrce of higher freguency
cleclrical pulses,

In controd devices of many types the problem often
arises of dividing the frequency of an alternsting current
source to obiain either an altermaling current signal
of lower frequency ar & train of pllss separated by a
uniferm time inferval. To salve this problem it has
betm proposed to ulilize e series of bistable multivibrn-
toas, or fip-Jeps, or to viilize n mualtivibeater 10 chargs
a condenser rapidly in stepe. Both of these salotions
have the disadvantage that the apparafis required in-
cludes vacuirn fubes which have a definifle short Life, and,
in pddition, these devices roquire a relatively siable
PRWET SMIFCE 0 AFSIME AcouTabe operation.  This invens
ilon contemplates o freqouency divider wtilizing no vacoum
tubes Lot only static elements such as resistors, com-
diisers, and satarable resctars.

It iz therefore an object of this invention to provide
an J'ulplm'bd Trequescy divider,

It is another object of this isvention to provids o
spurce af umiform imlerval palss,

Tt is enother ohject of this invention to provide a spunce
of comsinnt frequency elecirical pulses

It in nmother objact of thiz invention to provide means
fior producing r irain of constant frequency pulses af low
frequency from a constant frequency, variablesvaltngs
source of bipher frequency pulses.

It &5 another objet of this invention to provide & fre-
quency divider whose owtpud la stable desplte changes
in voltnge and frequescy of the inpul therelo.

(kher objects of invention will become apparent Froan
ile fallowise descripiion token in conmeciion with ihe
acecompanying singhe figure which is & circwit dizgram of
the invenbion.

Referring to the drawiog, tbe device s comprised of
sutarakle reactor windings 1, 2, 3, and 4 wound upon
cores 12, B, and ®, ae shown, Input to the device is
thromgh resistar 8 aml uap.uuil.m' 6, while the oarpat cir-
cinlt incfudles potentiometer 7, rectifier 18, and capaciior
11,

Typically, the input to fhe device iz supplied to termi-
nals 13 end 14 and may cosslst of 400 cycke alternading
current supplisd et 115 valie  Ouiput from the devies
s flaken from forminals 15 and 16, and the desired
ouwtpu: frequency may be of the order of 50 cycles in
frequency. The relatively high frequency imput is sup-
plizd throngh resistar § aad capaelior & through satunable
reactor winding 1 and saturable transformer winding 2.
Saturabie resctor winding I is arranged to saturnie coge
12 at & voliree considerably bower than the voltage sup-
plied to it eacl cyele of the input frequency.  Thus, core
12 tends 1o be saturated and tends o be desnturated twice
during each cycls of the supply frequency. The result
is that there & gupgl]nd to winding 4 2 tram of palss of
approximately enerpy level, that ix, the product

u

16

a0

an

]

of the voltage sppearing across winding 4 and the tins
dusation of the pualss i approximately aniform despite
voriations in frequency st the input because of the
presence of resistor 5, capacitor &, and reactor winding
1 in the primary civcuit of the saturable transformer,

Pulses from winding 4 are applled to satorable reactor
winding 3 via polenticeeder 7, it being undersioad that
with rectifier 10 in the circoit the pulses applied to wind-
ing 3 are onidirectional. Ench of thess pulses is of
amplitude and time Insufficient fo saturate core 9@ upon
which winding 3 is woand. U il is desired to accomplish
i division ratio of eight, polentiometer 7 should be set
w0 that core 9 becomes saturated only after cight palses
from winding 4. As soon &s core ¥ salorates, the im-
pedance of windieg 3 drops fo zero acd capacitor 11 be-
comed charped, As spom 85 capacitor 11 hecomes
chargad it tends o dischargs lhrough poteatiometer 7
and safurnble reaclor winding 3. This discharpe e
rent accomplishes complete desaturation of core 9 and
sopplice an ontpor pals: to ferminalz 15 and 16 at &
frequancy whizh b3 & submuoltiple of the frequency sup-
plied to terminals 13 and 14, These thus results an our-
put train of pulses having a repetition rate wikch is a
submultiple of the frequenoy supplied to terminals 13 and
14, For any given sof of cirooit perametors the oulpul
freguency §5 a submultiple of the inpot frequency despits
variations n the ispot frequemcy and voltoge, becsus:
of the stabiliding infleence of reslsbor 5§, capacitor 6,
and rencter winding 1. By adjusieieal of the vxlue of
potentiometer 7 relative w the fring vallage of satura-
ble reactor core @ i is prasible to achieve o dividen rabio
substantizlly larger than eight, with good nccuracy.  The
stze of capaclior T1 must be chosen so that the discharg:
of Lhis capacilor i@ always sdequate te saturatz core 9
in ihe oppoaiie diecction from which it is safernied by
the mnidirectional cirpent from winding 4.

Although the invention hes been described and illos-
trafed in detail, it is to be cleuly nederalomd that ihs
same i by woy of iflostrution aod exampies anly and s

not 10 be tnken by way of limitzton, the spirit and scope
af this inwention being limited oaly by e decms of (o
appendsd claims

I clasm:

1. Means for gemcraling o consiznt frequancy tmin of
electrical pulss comprising o satursbls reactor, menns
for supplying constant frequency ualdireszionsl electrical
pulees to satumnie snid saturabbe reactor, which puites i
pitdivdually of insnficient ensrpy to salurals shid reactoer,
and a cosdenser comnect=d to be chorged dbrough swid
salurable resctor only when said saturable reactor &
suturated and te demiorate seid peactor when spid con-
derser is charged whereby the valtage acroes seld reactor
is caused to vary with constant freguency.

2. A desien ag reclied in claim 1 in which ssid umidi-
rectonal pulse supplyiog mswans ncludes in serles &
tized elrenit and s saturnble core irapsformer camested
1o said saturable renclor to thereby render e chargiog
gnd discharging frequeney of said condenssr insensitive
to miner freguessy and voltape changes of said input
pulses.

3. A frequency divider comprising an inpud cfewil -
cleding in serfes & pesistor, a capacitor, & sefurabls
reactor and ome winding of o safurable iranstornuer, aml
un owipul dronlt indvding & secondary winding on aaid
saturable transformer, a second safurable Teactor, manns
for supplying onidinectiomal pulses from sald secondary
windieg to emid snrurehle reactor, each eaid polsa being
of ingoficlent ensrgy to saturabe seid secomd sfurable
reactos, and a cepacitor chargsd by firing of said sdars-
ble reactor whereby the charging end discharging dre-
quensy of snid capucitar is a submultiple of the frequency
af input 1o said input circuil
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9,78%, 768

3

4, A devics as recited In clzim 3 in which sald oaid-
rectional palss means comprises o rectffer i elrcuit he-
iween sald socond saturable reactor and said transformer
secondary, =nd a resisior connecied at ope tesminal hes
twwgen said rectifier and said second saturable repctor and
by the other lerminal (o lbe other krmingl of ssid
sep0ad salurable reactor.

5. A frequency divider comprising a sanrrahle reactor,
menna for supalviag hﬂumltng energy to said soturable
Tenctor in predetermined stepe, and capacilor means con-
nected to be chargad through said saturable reector when
it saturates znd of suficient size to despturate said satura-
bi2 renctor whereby the charged-discharpe cycle of ssid

4

capacitor i a suamultiple of the frequency of said oeidi-
rectional input pulses.

fi. A device as recited in claim % and further compris-
ing filter means Encluding an additional saturable resc-
tor for assuring that sasd unidirectionnl pulses are of
substantially the same eacrgy desplic changes in voliage
and frequescy thereal,

References Chted in the filz of this patent
UNITED STATES PATENTS

2419200 Cramp e Apr. 77, 1947
2,567,383 Erabbe ccceccacccaeao Sepu 11, 1951
2E6RL615  Briklal e eama——— Tune 29, 1954
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Mike's Electronics Lits Wire Supplier Enamsled Capper Magnsb Page 1 of 17

Mike's Electronic Parts
Hard To Find Electromic Parts

Home Prgs

Mike's Electronic Parts

Dhiosdes
W3 Dodes
Contact Me Al
113t D oo Emml: saleswmikeselectronicpans.com
LSTITT Chiodes Phome: | -588-54. 1340
IMITT Mhodia B . . .
|43 pane Supphier of Litz Wire and Enameled Copper Magnet Wire

1 hove moved the Enameled Copper Mognet Wire and PYC Insalated Hookap wire ioa sepamte poge snd dedicobe

BATAR Mhodies
ihis page just ta Litz Wire vou can find i here or fram the side har,

1R 8 Choden
TR0 Diodes
T 1 also sell Silver Plated Kynar Wire Here
rysel Redfio Kis
M ABA Radin Kate Kana-"Wire-Suppdizr. him
Headgphanes I alse have seme PYVE Insulated Hook Up Wire,
Earphomes
Ecplxacs Just arrived Unique Special Blend Litz Wire see datails below.

Isapdione

I necept all BMajor Credit Cords and FayPal.

Variakle Go to my Home Paze for Shipping Charges.
Capacitors

&0 1AEpE Poly

Tt T Pl

e VSR W have & very large selection of Litz Wine For Sale, Al sizes of the Lite Wire listed are in steck

Litz Wire spplicaticns imclude Crvsinl Radie Coils and Leop Antennos alse can be used for other purposes
like Tesla Coils, Inductors, Tonearns and Transformer Windings.

Trirumar
'.""_" = I have o lange supply and varety of Litz Wire for sale all stees listed are m stock and resdy 10 be sald. Unlike some
Coils Lk Wire Suppliers that sell one or two simes | hove purchased o vanety of datferent szes in the 20, 26, 18, 34, 36,

38, 40, 40, 44 and 40 AWG range. But po matter how many sizes | stock there will some [ do not, However if your
application calls 18344 Lite Wire vou ¢ always goup or down a notch and vse the 175686 or 220046 or if you
mood 16544 then 17546 moy wark m vour application as well.

Feazie Lovganck

Litz wire is specified like this, the first number is number of strands, the number after the "™ is the AW G wire
gange siee, So 17140 for instance ks 175 strands of pumber 46 AWG gouge wires. The approximate dinmeter in the
chart 14 the aver all dameter of the entine bundle of wires including the nvlon or @lk serving and is aken from a
datn sheet not actual mensarement.

LC-Sasuctance: Ench and every eopper wire in all the Lite wire is Enameled coated. 5o each strand acts like an imdivideal wine
L conductor
Tuning
[Dnesdis Mlake sune vou know what you ane buying, thire ane no netum s or refinds on wine sabos, all sabes ane final, lims

that are retamed because they are un-delivemble, uncloimed, refused and wrong nddress elo. oon be resent with the
re=payvieent of shipping. For instance voo order 10 foot G60046 md the item is retmmed., | have no wse and most
likely will ot ged another arder For just 10 foot, So your only recourse is have the item reseit. no refunds will be

MY AN 08

Misoellaneous given.
Fely e “"' For volume users | have whole fiall speals of mest sizes in stiock that con be quoted based an the weight, most in
Berian stock full spocls are from around 2 to 8 pounds,
Capagiion
ZF Proesmiplifi
L It vou meed a speciol sre of Lz Wire | can give o quote from the sapplier. 11 usually takes around d-6 weeks lor o
http:// wni.angelfire comfelectronic?/indexl /Litz-Wire-Supplier . html 3/14/2015
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EFOLIT httpedfwwwelektrisola comdlite-wire/manufacturing-prograrmdefolit hitiml

=LK | =i A

Enamalled SEoppar Wirs

Enamaalled Wire
Litz Wire
Manufacturing Program

EFOLIT

Taped High Frequenzy Litz Wire
EFOLIT

Triple reinforced insulated high frequency Litz Wire with self adhasive sPET and sPEN film material for
diameters up to 5.0 mm.

WDE tested according to specification:

DIM EN 60850, Annex U
DIM EM 61558, Annex K

DIM EN 60601, Annex L

Features

Constructions with self adhesive tapes allow very high break down voltages as well as high flaxibility.
Compliance with application specific demands for air and creepage distances is coverad in perfect manner.

Dimensional range EFOLIT

0.030 - 0.300 mm

Diametar single conductor 45 - 78 NG

Total conducton cross section 0400 - 10,600 mm*

0.500 - 5.000 mm

Outer diameter Litz Wire {approx.) 54 - 4 ANG

Tape insutation I-layers

Operating range EFOLIT

I of 3 42015 k22 AM
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Easy Up, Inc.

1325 56th St

Kenosha, W1 53140

Tel: 262657 3144 « Fax: 262 657.2145

Emall: pasyipi@easyiipine oo « Wiaballe? wiis Sasyumine com

Itermn # EZ TM-40, Telescoping Mast

Telescoping mast - 435" (38'37)

Four galvanized pieces of tubing, bottom piece 2° OD- 18 gauge; 2nd piece 1-34" - 18 gauge OO, third piece 1-1/2° QD-
18 peuge; fourth ! top piece 1-184"- 18 gauge. Must be guyed or bracketed. Made in America.

Specificaions - Mate

Specifications
N3 in

Extended Height 435 in
Batiom Section 0D Z.00in
Top Secthon OD 1.25in
Weight 42 Iy
Shipping Length 123 Inches
Note

TM Masting sizes - 1-34" Q0 - 18 gauge - 1207 long | 1-1/2" OD - 18 gauge - 116" long | 1-34" Q0 - 18 gauge - 1127 long ; 2" QD - 18 gauge -
106" long ; 2-1/4° OD - 18 geauge - 100" long. Masting is everlapped for sdded strength & stability.

All Telescoping masting made in America & must ship by truck unless denoted UPS shippable.

SHNIHA| Paga 1 ol 1
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TELESCOPING MASTS

UPS Shippable!
o
435”;
Top rings are adjustable based on antenna W
T 415" == 41 ﬂ;
=N
127" == 330 ==
304" g===D
231 "
oLw 223" e e
AR s =]
199" ===
153"c===n
114" 05==0 108" CE===D 103"
e =—— =]
TI"E==
H20 H30 H40 H50 9H50
Femdcin LLE .
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TELESCOPING MASTS

INSTALLATION GUIDELINES

All Telescoping Mast kits include guys, connection hardware, anchers and ground mount.
Mast must be ordered separately.

3 Guy Wire Setup fr(/ﬂ:\ 4 Guy Wire Setup /;\ |

_%T@ . &) | A

—H20 GUY KIT—

1
1
| o
1 b
L+ & TYP + "
[ 1w { I 18 |
TOPWEW FLEVATIONVEW TOPVEW ELEWATION VIEW
H203WAYGUY H204WAYGLY
Actual Wire Required - 2000 Actual Wire Required - 250°
1 618 1000° - & Strand/ 18 GA \Wire 1 618 1000 - & Strand/ 18 GA Wire
3 GASAZ03 1/2% % 30" Screw Anchaor 4 GASI303 12" % 307 Screw Anchor
12 61820GRPL 618/620 Gripple 16 61820GRPL 618,620 Gripple
1 GTMEL Ground Mount 1 GTMBL Ground Mount
| 3 Guy Wire Setup 4 Guy Wire Setup
= .
- T
x 2
:'- ) Inh m'
]
|
|
U B
CJ r— S —
I TOPVIEW ELEVATIOMVEW TOPVEW FLEWTION VEW
H30E3WAYGUY H20aWAYGUY
| Actual \Wire Required - 350 Actual Wire Required - 450°
1 618 1000 - & Strand/ 18 GA Wire 1 G618 1000° - & Strand /18 GA Wire
3 GAS4303 1/27 % 30" Screw Anchar 4 GASAE03 1/2% % 30" Screw Anchor
E] G1820GRPL 618620 Gripple 4 61820GRPL 618/620 Gripple
1 GTMEL Ground Mount 1 GTMBL Ground Mount
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_._

Meotor, Asynchron
500 Watt
A
_._
Inverter, 1 KW,
input 24 Valt

Design by Vortices Dynamics Limited
ThelldScientist | Thomas Imlauer

London, United Kingdom
Dot 20,04, 2014

Capyight 2014
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Rev. Description Date Init.

136 Updated Consent Notice 03.24.15| IR

[3.45mm 1~ 5,228

[ 209mm ] _|

17.150
[ 435.61mm ]

These nuts/ washers can
be removed before
assembling end plates.

o 7.228 - Leaving them on will
- 8.750 — [183.6mm ] provide more room for

[ 222.25mm ] windings, but longer bolts
would be necessary.

THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

Page 2 of 2
7 P1037 1 Plate, End, Assy
6 P1015 16 |Washer, Split, Lock, 1/4
5 A1008 1 Stator Assy
4 A1007 1 Rotor Assy
3 P1006 16 |Nut, Hex, 1/4-20
2 P1005 16 |Washer, Flat, #1/4
1 A1016 1 Plate, End, Gap Protection, Assy
# P/N Qty Description
COMPUTER .
UNLESS OTHERWISE SPECIFIED: FiLe Loc: C:\FTW\101\Mech\A1000, Main, GA, pg2.DFT

XX +/-.020 ;

XXX +/- .005 TITLE:

XXXX +/-.0005

PROJ. NAVE PIN: ANGLES +/-3DEG, 10KW Quantum Energy Generator
101 Alooo FRACTIONAL TOL: +/- 1/64
ALL DIM'S ARE IN INCHES
AW D : MATERIAL: DRAWN BY: DATE: CHECKED BY: DATE:
- £ Quantum Energy lvan Rivas 03.24.15
” : FINISH: DESIGNED BY: . DATE: APPROVED BY: DATE:
Fix-World Ge‘m@r@t@r James Robitaille
] [Xe 10r“ WEIGHT: QTY/ASSY: ¢ SCALE: ¢ . DWG.No: 5 1 1(91-A1000 REV-l




11—
10—~

Rev.

Description Date

Init.

1 |Updated Consent Notice, and note 03.24.15

THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

N

Note

1. Protection Gap for Capacitor Bank; A2 rod offset gap should be between 4mm - 6mm for testing.
(basically a spark gap across capacitor bank. Running the machine with no load or too

much load can cause arcing and short circuit in the core. Set gap at 4mm initially, then adjust for desired

firing voltage. Ex. 4mm = 12kV ... 6mm=18KkV, etc. (Gap opening 3mm = 1kV, or 3mm per kV)

157

A.H< [ 4mm ]
See Note

13 P1036 3 Bolt, Carriage, 3/8-16 x 1 1/2"

12 P1035 1 Flange, Bearing, 3 Bolt, SBTRD205-14G 7/8"

11 P1034 3 |Washer, Flat, 3/8

10 P1033 3 Washer, Split, Lock, 3/8

9 P1032 3 |Nut, Hex, 3/8-16

8 P1014 1 Plate, End

7 P1006 5 Nut, Hex, 1/4-20

6 P1015 5 |Washer, Split, Lock, 1/4

5 P1005 5 |Washer, Flat, 1/4

4 P1031 2 Connector, Copper, L70

3 P1030 2 Rod, Drill, A2, 1/4" Dia.x 1.25"

2 P1029 7 |Screw, Hex, 1/4-20 x 1"

1 P1028 1 Bracket, Angle, L, 1.5"x 1.5" x 8.75"

# P/N Qty Description
COMPUTER

UNLESS OTHERWISE SPECIFIED:

PROJ. NAME: P/N:

101 Al1016

XX +/-.020

XXX +/- .005

XXXX +/-.0005

ANGLES +/- 3 DEG.
FRACTIONAL TOL: +/- 1/64
ALL DIM'S ARE IN INCHES

FLeLoc: C:\FTW\101\Mech\A1016, Plate, End, Gap protx.DFT

TITLE:

End Plate Assy, Protection Gap Side
10KW Quantum Energy Generator

W2 Quantum Energy

Fix.World Sy Generator

BUSINESS MODEL

MATERIAL: DRAWN BY: . DATE: CHECKED BY: DATE:
lvan Rivas 03.24.15
FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
James Robitaille
WEIGHT: Q'TY/ASS'Y: 1 SCALE: 1 . 4 DWG. No: B-O-lOl'A1016 REV-l




THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

!_-'ixmeWorId

BUSINESS MODEL

Rev.

Description Date Init.

1 |Updated Consent Notice 03.24.15 IR

17.150
[ 435.61mm ]
o) o .
o o .
@ e e e e zjﬂ i
] _
[}
.650
[ 16.51mm ]
11 P1036 3 [Bolt, Carriage, 3/8-16 x 1 1/2"
10 P1035 1 Flange, Bearing, 3 Bolt, SBTRD205-14G 7/8"
9 P1034 3 |Washer, Flat, 3/8
8 P1033 3 [Washer, Split, Lock, 3/8
7 P1032 3 |Nut, Hex, 3/8-16
6 P1014 1 Plate, End
5 P1006 5 Nut, Hex, 1/4-20
4 P1015 5 |Washer, Split, Lock, 1/4
3 P1005 5 |Washer, Flat, 1/4
2 P1029 5 |Screw, Hex, 1/4-20 x 1"
1 P1028 1 Bracket, Angle, L, 1.5" x 1.5" x 15"
# P/N Qty Description
. COMPUTER | .
UNLESS OTHERWISE SPECIFIED: FLe Loc: C:\FTW\101\Mech\A1037, Plate, End, Pully side.DFT
XX +/-.020 TITLE:
- End Plate Assy, Pully Sid
XXXX +/-.0005
PROJ. NAME: PIN: ANGLES +/- 3 DEG. n ate SSy’ u y Iae
CTIO OL: +/- 1/6
101 A1037 ALL DIVS ARE IN INCHES 10KW Quantum Energy Generator
<UD, MATERIAL: DRAWN BY: . DATE: CHECKED BY: DATE:
\\// ngﬁtum Eﬂergy lvan Rivas 03.24.15
FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
Generator James Robitaille
WEIGHT: Q'TY/ASS'Y: 1 SCALE: 1 . 4 DWG. No: B-O-lOl-AlO37 REV-l
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THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

33.750

—24.000 —

F ix-World

A BUSINESS MODEL

Rev.

Description

Date Init.

1 |Updated Exciter Coil Design

03.25.15 IR

[ S AN it o
| g t§;\‘ ] T#Li I" ##, g
| || L
| | | \
N |
| | | ]
_ L
| |
N
\ \
| \
| |
| | Page 1 of 2
| |
unLess otHerwise srecrie: | £ ETSTER CA\FTW\101\Mech\A1018, QEG, Fixture, pgl.DFT
XX +/-.020 TITLE:
XXX +/- .005
XXXX +/- .0005 -
PROJ. NAME: PIN: ANGLES +/- 3 DEG. EG Prototype Fixture
101 A1018 AL DINS ARE IN INGHES. Q P
<Wa , MATERIAL: DRAWN BY: DATE: CHECKED BY: DATE:
' Quantum Energy van Rives | 03.25.05
FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
Ge‘m@r@t@r James Robitaille
WEIGHT: Q'TY/ASS'Y: 1 SCALE: l . 10 DWG. No: B-O-101-A1018 REV':L




THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

Rev.

Description Date Init.

1 |Updated Exciter Coil Design 03.25.15 IR

F ix-World

L
\/ 10 A1027 1 |Junction Box Assy
9 A1026 1 [Capacitor Bank Assy
8 A1025 1 [Circuit Breaker Box Assy
7 A1024 1 |Fuse Box Assy
~ U |~ 6| A1000 1 |QEG Core Assy
\/ 5 A1023 1 |Motor Assy
4 A1022 1 |Exciter Assy
3 A1021 1 [Switch Box Assy
2 A1020 1 |Variac Assy
1 A1019 1 [Wood Bench Assy
# P/N Qty Description
. COMPUTER .
UNLESS OTHERWISE SPECIFIED: FLe Loc: C:\FTW\101\Mech\A1018, QEG, Fixture, pg2.DFT
Page 2 of 2 00X 1/ 005 TITLE:
PROY. NAVE o ANGLES +1.3 DEG, QEG Prototype Fixture
101 Alo 18 FRACTIONAL TOL: +/- 1/64
ALL DIM'S ARE IN INCHES
g% . MATERIAL: DRAWN BY: DATE: CHECKED BY: :
W2 Quantum Energy van Rivas |~ 03.25.15
FINISH: DESIGNED BY: DATE: APPROVED BY: DATE:
Generator James Robitaille
WEIGHT: Q'TY/ASS'Y: 1 SCALE: 1-10 DWG. No: B-1-101-A1018 REV-l




Rev. Description Date Init.

1 |Updated consent Notice, Removed SS from Hardware | 03.25.15 IR

7 P1015 2 |Washer, Split, Lock, 1/4

6 P1006 2 Nut, Hex, 1/4-20, Grade 8

5 P1005 4 Washer, Flat, #1/4

4 P1004 2 Bolt, Hex, 1/4-20 x 4-1/4, Grade 8

3 P1003 1 |Shafting, 7/8" Dia x 11" Long, w/ standard 3/16" x 3/32" Keyway, C1045 TGP Trukey
2 P1002 140 [Lamination, Rotor, 24 Gauge, M19 C5, Electrical Steel

1 P1001 2 |Shroud, Mat.: (Fiberglass, Laminate, epoxy, Reinforced, 1/8" thk x 5.875" Diameter
# P/N Qty Description

UNLESS OTHERWISE SPECIFIED:

COMPUTER C:AFTW\101\Mech\A1007, Rotor, Main, GA.DFT

5 !

= 2.375

S [ 60.32mm ]
=5
of
3= 11.000
gi [ 279.4mm ]
<
o8 3.750 3.500
zs [ 95.25mm ] [ 88.9mm ]
S
TO5
hE
a¥q
oz
59
353 4.875
Sur [ 123.82mm ]
o> x W
ogw
|
25" |
[
w3 P 1 w 1
<03
=oy
w02
TIO
FFO

o —
— T~ 2
/ @ 1.500
_ [ 38.1mm ]
—
5974
D [ 151.74mm ] %) [§48975232mm]
PROJ. NAME: P/N:
101 A1007

XX +/-.020

XXX +/- .005

XXXX +/-.0005

ANGLES +/- 3 DEG.
FRACTIONAL TOL: +/- 1/64
ALL DIM'S ARE IN INCHES

o Rotor Assy
10KW Quantum Energy Generator

Pl 1

Quantum Energy
Generator

MATERIAL: DRAWN BY: . DATE: CHECKED BY: DATE:
lvan Rivas 03.25.15
FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
James Robitaille
WEIGHT: 'TYIASS'Y: SCALE: DWG. No: REV.
Q 1 1:25 B-0-101-A1007 1




Rev. Description Date Init.

‘ 1 |Updated consent Notice 03.25.15 IR
1.375 I |
[ 34.92mm ] ‘
5 1 1.500
= — a [38.1mm ]
— e f
25 £ E
0P B o5 3.500
RE 22 S5 [ 88.9mm ]
22 Ny Qo
o oN  ©8
o - 1.500
82 ‘ ‘ [ 38.1mm ]
r <
of f
: 5z i i
Cae
5SS - : 15.000 : -
E g § 381mm
mWo 6.750
29| [171.45mm ] ©
£z6
8 a=
%) 8 o
ok 3.750
$%%| [95.25mm ] / ® \
0= u
Z é n
o
=0 .000 @A) 1.500
222 [Omm]®*© © © | 1381mm ]
=F~O f
3.750 \ 1
[ 95.25mm ] © / [ 3§1°rﬂ?n ]
\ / 7| P1006 16 |Nut, Hex, 1/4-20, Grade 8
[ ?'771525mm ] @ 6| P1005 16 |Washer, Flat, #1/4
' * 5| P1013 8 |Rod, 1/4-20 x 9.25in, Grade 8
4 P1012 8 Insulation, Corner, Nomex, Inner
'_| '_| '_| '_| '_| 3 P1011 8 [Insulation, Corner, Nomex, Outer
E g 8 g E E 2 P1010 140 |[Lamination, Stator, 24 Gauge, M19 C5, Electrical Steel
o oL Co o O 1| P1009 8 |Spacer, block, 1-1/2" x 1-1/2" x 4-1/2", Aluminum, 6061-T6
E: R — R E: #| Pp/N aty Description
o 72 P2 oo Uniess otwerwise specired: | SOMTOTER C\FTW\101\Mech\A1008, Stator, Main, GA.DFT
- - §§x+i}-'0()2(?5 TITLE:
XXXX +/- 0005 Stator Assy
PROJ. NAME: P/N: ANGLES +/- 3 DEG.
101 A1008 FRACTIONAL TOL +/- 1/64 10KW Quantum Energy Generator
WD : MATERIAL: DRAWN BY: DATE: CHECKED BY: DATE:
» Quantum Energy . Rivas 03.25.15
. G e m e erO r FINISH: DESIGNED BY: DATE: APPROVED BY: DATE:
letheworld . ! v . . REV.
= e WEIGHT: Q'TY/ASS'Y: 1 SCALE: l : 4 DWG. No: B-O-lOl-A1008 1




THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

Rev. Description Date Init.

1 |Updated consent Notice 03.25.15 IR
Dual
T QEG Core
Mount Option

Single
QEG Core
Mount Option

UNLESS OTHERWISE SPECIFIED:

EEoe C:\FTW\101\Mech\A1039, QEG Mount Options.DFT

Fix-World

XX +/-.020 TITLE:
XXX +/-.005 ’ .
0 -1 oo Single & Dual
PROJ. NAME: P/N: ANGLES +/- 3 DEG. .
101 A1039 FRACTIONAL TOL: - 1/64 QEG Core Mount Options
P\ ] : MATERIAL: DRAWN BY: DATE: CHECKED BY: DATE:
‘ Quantum Energy lvan Rivas 03.25.15
FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
Ge‘m@r@t@r James Robitaille
WEIGHT: DWG. No: REV.

Q'TY/IASS'Y: 1

AE1010 B-0-101-A1039 1




Antenna

\. / 20 to 50 Feet

Rev.

Description

Date Init.

4 |Updated consent Notice

03.25.15 IR

x
(@)
= #14 AWG Stranded g
2| ——0n
“£ % _ _ L2
=3 QEG Core (T1) - | Exciter Coil _ _
S SG1 | Load Bank
28 120V @ 2X, 350T | ¢! |
92 #12 AWG HTAIHSD (Inverter Duty) | > < |
°F Finish o Start | | lc13] | 6x - 100W
£238 L1 - —® '® | | | Sliding Incandescent Bulbs
%85 t | L1 | Rheostat
wdz & | | 1.5 Amp, 300W
tEg| 120 2X, 3,100T ST~ - (133Q)
0 Zq 420 AWG Spark Gap (SG1): .005-.010"
028 Output HTAIHSD Cap (C13): TBD
25> 230/240V (Inverter Duty) Coil (L1): TBD
owr 10kW ~400Hz
12X % T2 SW1
@=w
2L
=2y BR1
530  L—— L2 -
S8 Finish + ~
20z ~ 25A Armature
ke . > & 1000V Fuse, 8A
Protection Gap (7-8mm) - ~ :
o Speed Adj. L1
@ pVariac J O
pd Motor (Staco Model #1520CT) DPDT Switch
Z] | DC PM/VS 15A, 240V —
ARM. 180V
Rheostat Resonance 1HP, 2500 RPM o =
50k Q 100 nF Capacitor Bank
25W —— (0.1 uF) 30-300 nF 240V
” — “soov (0.03 - 0.3uf)@25kV House
(TBD) ? Lineln —
(TBD)
UNLESS OTHERWISE SPECIFIED: | £0R o= C:\FTW\101\Mech\A1000, Schematic, QEG.DFT
XX +l-.020 TITLE:
JE— XXX +/-.005 :
- XXXX +/-.0005 .
PROJ. NAME: P/N: ANGLES +/- 3 DEG. QEG SChemat|C
101 A1000 ALL DIVFS ARE IN INGHES
QW2 Quantum Energy [ S anRivas |"*03.25.15 | | oATE
- L FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
Fix-World Generator James Robitaille
1 DXire WEIGHT: QTYASSY: q  [SCALE: 4. 4 DWG.No: B 3 101.A1000 |4




PROJ. NAME:

101

P/N:

A1000

ANGLES +/- 3 DEG.
FRACTIONAL TOL: +/- 1/64
ALL DIM'S ARE IN INCHES

Rev. Description Date Init.
1 |Updated consent Notice 03.25.15 IR
«©c \
[®) r q
'_
S | |
25 | Row Row Row Row Row Row Row Row Row |
o2 : #1 #2 #3 #4 #5 #6 #7 #8 # oo
2 . A | Out to Primary Windin
> § | C1 C9T C17T c25T C33T C41T c49T 657? C65T | Y J
O
0
oo : C2 C10 C18 C26 C34 c42 C50 C58 C66 :
g3
=t | (8X9) ca] ciu1]  cio] c27] ¢35 ca3s]  cs1]  cse  cé7 |
198 | Series/ Parallel |
<05 : Combination c4 C12 C20 c28 C36 C44 C52 C60 C68 :
waoz
o<
E e | 0.15uF/ 3000V C5 C13 c21 C29 C37 C45 C53 C61 C69 | 168 - 169nF = Approx. 2400 RPM
| (x72) |
a9 (160 Hz Output Frequency)
O % g | C6 Cl14 C22 C30 C38 C46 C54 C62 C70 |
S5 | |
oLt | 24KV C7 C15 C23 C31 C39 CA47 C55 C63 C71 |
ExE er
02w | Lo cs cie]  c24] c32]  cao cag]  cs6]  ce4]  C72 |
25" | ° |
E20 | |
<9z | |
0o % | (Jumper parallels the rows) |
I T
FFO
: o ® : B | Outto Primary Winding
w n S S5 m 5 5
| =1 > 0 LL 0 > 0 0 |
| 22 12 o B & & o S & |
00 — (a2) Tp] N~ (@) — o™ L0 (o]
| — @ S S S S = 5. — — |
| cZ o o o o o o o o |
| |
| Double this setup for values between 18.75nF and 300nF |
overs Total frequency ange
|L C Total f /RPM R Jl
. COMPUTER .
UNLESS OTHERWISE SPECIFIED: FiLe Loc:. C:\FTW\101\Mech\A1000, Capacitor Load Bank.DFT
§§x+i_/-'0()2(?5 TITLE: .
00X +1-.0005 Resonance Capacitor Load Bank

Suggested for Experimentation

QB Quantum Energy

Generator

1

SCALE: 1:1

MATERIAL: DRAWN BY: : : .
lvan Rivas DATE: 032515 CHECKED BY DATE:
FINISH: DESIGNED BY: DATE: APPROVED BY: DATE:
James Robitaille
WEIGHT: Q'TY/ASS'Y: DWG. No: REV.

B-5-101-A1000 1




Rev. Description Date Init.
1 |Updated consent Notice 03.25.15 IR
x Series Bulb String
=
s
= Sliding Rheostat
oxe
1= R1 R2 R3 R4 RS R6
NZ L1
<Z( )
o8
=4
=g 1.5 Amp (Max), 300W
oF (133Q)
wo =z
E@§ SW1 SW2 SW3 SW4
LON
293 L2 .
g
a9
£z8
§%E Parallel Bulb String
Z =
' ' ! ! !
}
=iin
=5
FF
=8 SW5 SW6 SW7 SW8
nnz
FES
R7 R8 R9 R10 R11 R12
Notes:
1. 12x 72-100W Incandescent Bulbs (Halogen Ok)
2. 120/240V Rated - depending on selected System voltage.
3.
@ = UNLESS OTHERWISE sPECIFIED: | EPMTORER C:\FTW\101\Mech\A1000, Schematic, Load Bank.DFT
XX +/-.020 TITLE:
XXX +/-.005 .
72-100W XX +-.0005 Recommended QEG
Bulb PROJ. NAME: PN: égglc_E%r\T//s:LaT%Ef}/- 1/64 i
101 A1000 FRACTIONAL TOL: +/- 1/64 Experimental Load Bank
<UD MATERIAL: DRAWNBY: DATE: CHECKED BY: DATE:
WA Quantum Energy van Rivas | 03.25.15
’ FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
Fix--World Generator | James Robitaille | _
. TN 15 WEIGHT: QTY/ASSY: 4 SCALE: 4 . 4 DWG.No: o £ 401-A1000 1




Rev. Description Date Init.

2 |Updated consent Notice 03.25.15 IR
« R [ {50.5mm ] 200
omMmm .
é ™ T [12.7mm]
L 7.500 @ 2990 T
Z2 [ 190.5mm ] [ 50.8mm ] )
2z 250 .
= .
S5 | 13X D §35mm )
<m
4 4,773 375 -
28 [ 121.23mm ] 3X D [5.52mm ] 1
5 |
Sy
£28 2.652 L o
<0< [ 67.35mm ] Y N4 ]
LAz |
£83 763 , , /
55 [19.38mm 1~ 1 & a’ 1
o> .000 [ N e
oz * - - -
E59 [ Omm ] KJ o€
g3 o
Bou Vo
=4 1.526 (] 0o
%% [ 38.76mm ] Y 1 oY
7w 2.652 & & - =
=4iin [ 67.35mm ] T N C ]
x =0
H3e
23&
nun %) 4,773 & & - ]
FES [121.23mm ] ]
8.650 i -
[ 219.71mm ] J i N P \d i S i
9.000
£ E E E E E ofE € € E E £ E
cEof  EoflE £ SE E EE B OLELE @ s
Qo Qlw QLN RLIBM O = Qo Bane oN Q630 1. Material: can use either G10/FR4 or Polycarbonate (Clear plastic).
~3 69 :r.&' BB NG e ey NI :r.&' SIANG 2. Used with Flange, Bearing, 3 Bolt, SBTRD205-14G 7/8"
unLess oTHerwise speciFied: | EOMPSTER CA\ET\W\101\Mech\P1014, Plate, End, 15x16.5.DFT
XX +/-.020 N
XXX +/- .005 TITLE: . . )
XXX +1- 0005 Plate, End, 15in X 16.5in X 1/2in
PROJ. NAME: P/N: ANGLES +/- 3 DEG. ; . .
101 P1014 FRACTIONAL TOL: 4/ 1/64 Fiberglass, Laminate, Epoxy, Reinforced
(‘S‘IWW‘ MATERIAL: DRAWN BY: : : .
A2 Quantum Ene rgy See Note lvan Rivas | - 03.25.15 |“=CEREY PATE
- L G e m e rgto ]’” FINISH: RS%GEI\ISE%%YBitai”e DATE: APPROVED BY: DATE:
lethewgr!g WEIGHT: Q'TY/ASS'Y: 2 SCALE: 1 . 3 DWG. No: B'O'lOl'P1014 REV-Z




SHAFT DETAIL

11.000
|
Vi /|
0.8750 —
+ 0000 STANDARD KEYWAY & X —— 1875 —=
- .0004 STANDARD CHAMFER (0.1875 X 0.09372

(2 PLCS)D
MATERIAL: HIGH
STRENGTH 1144 OR C1045



robitaille
Text Box
OR C1045

robitaille
Text Box
                           SPLINES ARE NOT REQUIRED (OPTIONAL METHOD OF MOUNTING ROTOR). SEE SPLINE DETAIL

robitaille
Text Box

robitaille
Text Box

robitaille
Text Box

robitaille
Text Box
SHAFT DETAIL


THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

Rev. Description Date Init.

1 |Updated consent Notice 03.25.15 IR

1.500 -
[ 38.1mm ] %) 5.974
[ 151.74mm ] \
250 _
2X D [ §.35mm ] \ 095 Q
2 987 [ 0.64mm ]
[ 75.87mm ] /X
2.250 '
[ 57.15mm ] N % )
%) .875 +.0005
[ 22.22mm +0.01 ]
Ream to Size
@ - 2:375 +.002 /
[ 60.32mm #0.05 ]
.000 f
[Omm1® \/
4.500 Q
[114.3mm ]
2.250 \
[ 57.15mm ]
2.250 pany Y
[ 57.15mm ] N % 237
18.72
2087 L 18.72mm ]
[ 75.87mm ]
4
5 S5 5 Note:
B - B33 1. Stack and Tig Weld Rotor to a Length: 3.5" +/-.025
~a ~3
UnLess otHerwise speciFies: | EOVPSTER C\ET\W\101\Mech\P1002, Rotor.DFT
§§x+i}-'0()2(?5 TITLE:
XXXX +/- 0005 RO'[OF
PROJ. NAME: P/N: ANGLES +/- 3 DEG. .
101 P1002 FRACTIONAL TOL: vl 104 Generator Magnectic Core
W\ MATERIAL: DRAWN BY: . DATE: CHECKED BY: DATE:
Q2 Quantum Emergy 24GA/ M19C5 lvan Rivas 03.25.15
. FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
Generator | James Robitaille | _
WEIGHT: Q'TY/ASS'Y: 140 SCALE: 3 : 4 DWG. No: B-O-lOl-PlOOZ 1




Rev. Description Date Init.

3 |Updated consent Notice 03.25.15 IR

- 4.500
[114.3mm ]

Y

125
_.I_I‘_[ 3.18mm ]

+.005
875 00

7 [ 22.22mm *313 |

250
2X D 1 &635mm ]

THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.

CONSENT OF THE FIX THE WORLD ORGANIZATION
|
)
N
|
|
4R
g
|
|
N
N
|

o) 5.875
[ 149.22mm ]

L4
g 8 g g @ Note:
%lﬂ_ O-S %2 1. Material: can use either G10/FR4 or Polycarbonate (Clear plastic).
NI NI
UNLESS OTHERWISE SPECIFIED: | ER Lo C:\FTW\101\Mech\P1001, Plate, Rotor.DFT
ok - s TITLE: : . .
_ _ 00X 410005 Shroud, 1/8in Thk x 5.875in Dia.
O 101 | cowi ot v | Fiberglass, Laminate, Epoxy, Reinforced
Plooj— ALL DIM'S ARE IN INCHES g 1 1 p y,
& MATERIAL: DRAWN BY: DATE: CHECKED BY: .
A‘l‘% Q uantum Ene rgy See Note lvan Rivas 03.25.15 A
. FINISH: DESIGNED BY: | DATE: APPROVED BY: DATE:
Fix-World Generator James Robitaille
= Ixthe ﬂus?-g!.'m_-“_ WEIGHT: Q'TY/ASS'Y: 2 SCALE: 1:1 DWG. No: B'O'lOl'PlOOl REV-3




THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

15.000

1.500

[ 381mm ]
1.500

[ 38.1mm ]

1.500

[ 38.1mm ]

I —

[38.1mm ]

7.500

1.500
[ 38.1mm ]

— 12.000
[ 304.8mm ]

[ 190.5mm ]

6.750 1
[171.45mm ]

3.750

[ 95.25mm ]

.750
[19.05mm ] L_

6.000)\

- & 9.000
[ 228.6mm ]

{

Rev. Description Date

Init.

1 [Updated consent Notice

03.25.15

+.001
250 *§%

XD g agmm 1098 ]

025
[ 0.64mm ]

—

. 152.4mm ] ,
.000 4 & & 1.500
[ Omm ] f L T [ 38.1mm ]
.750 e ]/ f
[ 19.05mm ]
ot
3.750 \ T , SE
[ 95.25mm ] | P
\ —AM
6.750 Py
[171.45mm ] T I_
7.500 |
[ 190.5mm ] l_, L L\ |
E E = E o&E E e e =
£ £ = E SE E e £ = Note:
on 0 oL B S 16 oLw 0 oW
39 8 2 8BS — B Ry = 1. Stack and Tig Weld Stator to a Length: 3.5" +/-.025
N DI~ Mo ™~ ™S Mo S~ N
L, O [ " [ " O [ COMPUTER
L - UNLESS OTHERWISE SPECIFIED: FILE LOC: C\FTW\lOl\MGCh\PlOlO, Stator, pngFT
XX +/-.020
Page 1 of 2 +- | TITLE:
0 oo 41 bacs Stator
PROJ. NAME: P/N: ANGLES +/- 3 DEG. .
101 P1010 FRACTIONAL TOL +/- 1/64 Generator Magnectic Core
A‘W%\ QUQ ﬁtu - Eﬂe rgy MATERIAL: 24GA/ M19C5 DRAVIVVNaBnY:Rivas DATE: )3 5 15 |CHECKEDBY: DATE:
N~ FINISH: DESIGNEDBY: | DATE: APPROVED BY: DATE:
Fix-World Generator James ‘Robltallle _
SN WEIGHT: Q'TY/ASS'Y: 140 SCALE: 1 : 3 DWG. No: B-O-lOl-PlOlO 1




THIS DOCUMENT MAY BE OPENLY REPRODUCED OR TRANSFERED WITHOUT LIMIT OR

THIS MATERIAL IS OPEN SOURCED BY THE FIX THE WORLD ORGANIZATION.
CONSENT OF THE FIX THE WORLD ORGANIZATION.

Rev. Description Date Init.
1 |Updated consent Notice 03.25.15 IR
[
4773 a a
[121.23mm ] Y Y
!
2.652 N D .
[ 67.35mm ] / \\V
!
.000 _ 4+ _ - -
[Omm]1®
2.652 \ /\,
[ 67.35mm ] i Y
250
8X D [ §35mm ]
4,773 N A
[121.23mm ] Y Y
L4
S S o& £ S
£ £ SE £ £
™ AILD d®) AILD o™
A L0 — O™ A
Nl O ©ON Ny
. (N AN© AN © . (N
< o g <
UNLESS OTHERWISE SPECIFIED: | £0ET 00N C:\FTW\101\Mech\P1010, Stator, pg2.DFT
Page 2 0f 2 | Xxx/- ao5 TITLE: .
00K +1-.0005 Stator at 45 Deg., Mount Position
PROJ. NAME: P/N: ANGLES +/- 3 DEG. .
101 P1010 FRACTIONAL TOL: vl 104 Generator Magnectic Core
A2 Quantum Emergy WATERA 24GAIM19C5 T Van Rivas | 03.25.15 | CTECREPEY DATE:
2 FINISH: DESIGNEDBY: _ |DATE: APPROVED BY: DATE:
Generator James Robitaille
WEIGHT: Q'TY/ASS'Y: 140 SCALE: 1: 2 DWG. No: B-1-101-P1010 REV-l
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