educated on wireless power?

The power of UN…it’s about removing the barriers and
allowing technology to simplify your life. The scope of
wireless power can be a difficult concept to understand.
So we’ve put together a simple yet thorough overview
of its origins, where the technology stands today and
where we believe it is headed in the future.

A Brief History of Wireless Power
Wireless power has been around since the 1800s. Since the inception of the technology, various
companies and educational institutions have been working to further develop wireless power using
several different methods. The basic thought behind the science of wireless power is, and always
has been, transferring power from a primary (power supply) to a secondary (device) without the use
of wires.

The eCoupled™ Solution
Over ten years ago, Amway Corporation invented eCoupled technology to improve the product
life reliability and performance of their eSpring™ water purification system. Realizing that this new
form of adaptive intelligent wireless power could be used to benefit a wide range of manufacturers in
solving their product design and reliability challenges, Fulton Innovation was created to enable other
companies to benefit from this invention through joint development and licensing agreements.
Fulton Innovation has continued to advance eCoupled technology, exploring and developing new
solutions around every significant variation on wireless power, including adding several advanced
communication attributes resulting in a highly efficient, safe, scalable and elegant wireless power
solution. With the number of enhancements made to the technology, Fulton has built an industryleading technology portfolio of more than 400 granted, pending and published patents worldwide.

1891 Nikola Tesla
improves Hertz-wave
transmitter RF
power supply in his
patent No. 454,622,
“System of Electric
Lighting”.

1893 Nikola Tesla
demonstrates the
wireless illumination
of phosphorescent
lamps of his design
at the World’s
Columbian
Exposition in
Chicago.

1820 André-Marie
Ampère describes
Ampère’s law showing
that electric current
produces a magnetic
field.

1820
1820

1888 Heinrich Rudolf
Hertz confirms
the existence of
electromagnetic
radiation.

1896 Nikola Tesla
transmits signals over
a distance of about 48
kilometers (30 miles).

1890
1890

1895
1895

1894 Nikola Tesla
wirelessly lights
up single-terminal
incandescent lamps
at the 35 South Fifth
Avenue laboratory,
and later at the 46
E. Houston Street
laboratory in New
York City by means
of “electrodynamic
induction,” i.e.,
wireless resonant
inductive coupling.

1901 Guglielmo
Marconi transmits
signals across the
Atlantic Ocean using
Tesla’s apparatus.

1961 William C.
Brown publishes
article that explores
possibilities of
microwave power
transmission.

1897 Nikola Tesla
files the first of his
patent applications
dealing with wireless
transmission.

1900
1900

1897 Guglielmo
Marconi uses ultra
low frequency radio
transmitter to
transmit Morse
code signals over a
distance of about
6 km.

1905
1905

1902 Nikola Tesla vs.
Reginald Fessenden U.S. Patent
Interference No.
21,701, System of
Signaling (wireless);
selective illumination
of incandescent lamps,
time and frequency
domain spread
spectrum telecommunications,
electronic logic gates
in general.

1960
1960

1968 Peter Glaser
proposes wirelessly
transferring solar
energy captured
in space using
“Powerbeaming”
technology.

1965
1965

1964 William C.
Brown demonstrates
on CBS News with
Walter Cronkite a
microwave-powered
model helicopter
that received all
the power needed
for flight from a
microwave beam.

1973 The World’s first
passive RFID system
demonstrates at
Los-Alamos
National Lab.

1970
1970

1971 Prof. Don Otto
develops a small
trolley powered by
induction at The
University of
Auckland in
New Zealand.

2008 WildCharge
introduces their
WildCharger™ pad.

1988 A power
electronics group, led by
Prof. John Boys at The
University of Auckland
in New Zealand,
develops an inverter
using novel engineering
materials and power
electronics and
conclude that inductive
power transmission
should be achievable.
A first prototype for
a contact-less power
supply is built. Auckland
UniServices, the
commercial company
of The University of
Auckland, patents the
technology.

1975
1975

1975 Goldstone
Deep Space
Communications
Complex performs
experiments in the
tens of kilowatts.

1990 Prof. John Boys’
team develops novel
technology enabling
multiple vehicles
to run on the same
inductive power
loop and provide
independent control
of each vehicle.
Auckland UniServices
Patents the
technology.

1988
1988

1989 Daifuku, a
Japanese company,
engages Auckland
UniServices Ltd
to develop the
technology for car
assembly plants
and materials
handling providing
challenging technical
requirements
including multiplicity
of vehicles.

1990
1990

1998 Amway first
demonstrates
wireless power
technology
to power the
ultraviolet lamp
in their eSpring™
Water Purification
System.

1998
1998

1996 Auckland
UniServices develops
an Electric Bus
power system using
Inductive Power
Transfer to charge
( 30-60kW )
opportunistically
commencing
implementation in
New Zealand. Prof
John Boys’ team
commission 1st
commercial IPT Bus
in the world at
Whakarewarewa
in New Zealand.

2001 Splashpower
forms in the U.K.
Uses coupled
resonant coils in a
flat “pad” style to
transfer tens of watts
into a variety of
consumer devices.

2000
2000

2002 United States
Patent Office
grants first wireless
power patent to
Amway (ABGIL).

2006 Alticor
establishes Fulton
Innovation LLC
to develop and
license eCoupled™
wireless power
technology.

2005
2005

2007 A physics
research group, led
by Prof. Marin Soljačić
at MIT, confirms the
earlier (1980’s) work
of Prof. John Boys by
wireless powering of
a 60W light bulb with
40% efficiency at a 2
meters (6.6 ft)
distance using two
60 cm-diameter coils.

2008 Intel reproduces
Nikola Tesla’s 1894
implementation
and Prof. John Boys
group’s 1988’s
experiments by
wirelessly powering a
nearby light bulb with
75% efficiency.

2009 Fulton
Innovation reaches
100 granted patents
for eCoupled
technology.
2009 Palm introduces
the Palm Pre with the
Touchstone™ wireless
charging kit.

2008 Bombardier
offers new wireless
transmission product
PRIMOVE, a power
system for use on
trams and light-rail
vehicles.

2007
2007

2009 Powermat
launches their home
and office mat and
portable mat products.

2008
2008

2007 Fulton
Innovation
launches eCoupled
intelligent wireless
2005 Prof Boys’ team, power at the
at The University
2007 Consumer
of Auckland, refines Electronics Show.
3-phase IPT
Highway and
2008 Leggett &
pick-up systems
Platt wins NTEA
allowing transfer
New Product
of power to moving
Innovation Award
vehicles in the lab.
for demonstrating
use of eCoupled
technology in
commercial
vehicles.

Denotes Fulton Innovation and affiliated company contributions to the evolution of wireless power.
Denotes international standard for interoperable wireless charging.
Sources: Wikipedia – wireless energy transfer, Fulton Innovation LLC and the Wireless Power Consortium.

2009 Fulton
Innovation,
Leggett & Platt
and Energizer®
partner to launch an
eCoupled-enabled
flashlight with
charging holster—
the Engergizer
Hard Case®
Professional® LED
Swivel Light.
2009 Leggett &
Platt wins Hyundai
Innovation Award
for use of eCoupled
technology
integrated in the
Hyundai Genesis
seat arm rest.

2009
2009

2008 Fulton
Innovation acquires
Splashpower.
2008 The Wireless
Power Consortium
forms with Fulton
Innovation as a
founding member.
2008 Fulton
Innovation
partners with
Texas Instruments
to become a chip
set supplier of
eCoupled
technology.

2009 The Wireless
Power Consortium
announces they
were nearing
completion for
a new industry
standard for lowpower inductive
charging.
2009 Fulton
Innovation partners
with Dell™ to
integrate eCoupled
wireless power
technology into the
Dell Latitude™ Z
laptop.

2010
2010

Variations on Wireless Power
There are a few different forms of wireless power that result in different power transfer efficiencies,
wattage capability and other attributes. Below are the primary variations of wireless power that
are available today for various applications.
Inductive Coupling: Power is transferred from a power supply coil to a receiving coil through
a shared electromagnetic field to power the receiving coil without wires.
Near-field Inductive Coupling: Power is still transferred via a shared electromagnetic field, but
at a shorter distance to increase efficiency and safety.

100+ years of wireless power

Adaptive Inductive Coupling: This is the same technology as inductive coupling and near-field
inductive coupling with the difference being that the technology has the ability to adjust to
power needs and orientation.
Conductive Coupling: Power is transferred from the power supply to the receiving device by
direct contact between exposed metal contact points.
Radio Frequency (RF): Power is transferred via a radio frequency signal from the power supply
to the receiving device over a greater distance.
Microwave: Similar to RF, power is transferred over a greater distance using microwaves.
Energy Harvesting: Energy is captured from various sources, including solar, thermal and
wind and is typically stored in order to supply a small amount to low-power devices.

Creating a Standard
In the last several years, wireless power has evolved from being an experimental technology with
limited use to an industry attracting major electronics and infrastructure companies around the
world. In the last year, many new products have come to market leveraging charging pads and
adapters, generating awareness and popularity. However, these solutions are proprietary and
are not tied into a global standard allowing for interoperability among multiple brands to meet
consumer expectations.
The Wireless Power Consortium is moving towards a global wireless power standard by developing
and driving mass adoption of the Qi standard for interoperability. Products with the Qi sign will work
with one another and provide a seamless and convenient wireless power experience.
The investment of resources by Fulton Innovation, its partner companies and the Wireless Power
Consortium have created an environment and framework where safe, smart and efficient wireless
power technology can soon be fully integrated into consumer electronics and surfaces allowing
consumers to easily and efficiently charge their electronic devices.

Why Use Wireless Power?
What are the true advantages over existing corded or contact-based power delivery systems? The
answers are simple: reliability, safety, freedom of design and implementation and, of course, greater
convenience and mobility for consumers. Just think of all the power adapters in the world and the
waste and inconvenience associated with them—but don’t stop at cell phones and adapters. Think
of everything in the world that relies on power to make it run, and think of what you could do if you
could remove that last constraint. Wireless power allows you to move on and live a truly wireless life,
while creating opportunities to improve the role of power in the global environment and make the
world a greener place.

WRITE US

PHONE US

EMAIL US

VISIT US

Fulton Innovation
7575 Fulton Street East
Ada, Michigan 49355 USA

800 222 1462

ecoupled@fultoninnovation.com

ecoupled.com

