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Gearbhoxes Go Underwater to

Turn Tide's Energy into Electricity

Off the British coast,
a U.K. company has been
testing for three years a
prototype 300-kilowatt,
underwater turbine that
converts tidal energy into
electricity and is preparing
to install a second proto-
type, an underwater turbine
able to generate more
than one megawatt of
electricity.

Turbines fitted with
rotors have been used for
decades to convert wind
energy into electricity, but
they’re now being adapted
for offshore use under-
water, to take advantage of
another renewable energy
source: tidal currents.

The U.K. company
developing these proto-
types is Marine Current
Turbines Ltd., based in Bristol, England, but the company
developing the latest prototype’s gearboxes is Orbital2 Ltd. of
Llangammarch Wells, Wales. Orbital2 is a gear consultancy
for wind turbine, aerospace, automotive, industrial and marine
applications. It specializes in epicyclic gear transmissions, as
reflected in its one-megawatt turbine gearboxes.

Each of the new prototype’s two gearboxes has a first-stage
epicyclic transmission consisting of eight planetary spur gears
and a second stage consisting of four planetary spur gears,
followed by a parallel shaft output stage. All the gears are DIN
6 or better in quality.

Orbital2 created the gearboxes using a flexible pin design for
ensuring equal load sharing between the transmission’s planetary
gears and across the tooth face widths and for providing uniform
planet bearing loads. Frank Cunliffe, Orbital2’s managing
director, sees the flexible design as a virtue in marine turbines
because: “You can’t build infinitely stiff assemblies.”

Also, input speed is 14.3 rpm, and output is 1,000 rpm.
Cunliffe expects the turbine to run seven days a week, for about
20 hours a day: eight or nine hours in one direction and 11 or 12
in the opposite direction.

Each gearbox, generator and rotor combination will be
mounted on a winglike extension of the turbine’s monopile,
which will be set in a hole drilled in the seafloor and will extend
above sea level. Each generator will be able to create more than
500 kilowatts of electricity, and the axial-flow rotors will be able

Current Turbines Ltd.

Marine
is preparing to install its one-
megawatt prototype for testing its
ability to convert tidal energy into
electricity.

to turn via flow in either direction.

Though underwater, the extensions will be part of an assembly
that can move up and down the monopile, allowing the rotors
and generators to be lifted out of the water for maintenance.
Marine Current Turbines has started shore-based testing of the
new prototype and plans to install it in October in Northern
Ireland’s Strangford Lough. The turbine will be connected to an
electricity network, and MCT expects it will be able to supply
energy to about 800 houses.

MCT has designed its tidal turbines for erecting in water
with depths of 20-30 meters, but the company has ideas for
installations in deeper waters, in places with sufficiently fast,
continuous ocean currents.

“We’ve stayed in 20-30 meters to prove the technology,”
says Joe Verdi, MCT’s commercial director. Verdi is responsible
for developing the company’s technology for commercial use.

Proving the technology started in May ’03, when MCT
installed and began testing its 300-kilowatt prototype off the
coast of Lynmouth, Devon. Verdi says the turbine’s power
coefficient (C,) is on the order of 0.45.

A C, is a measure of the fraction of power in the fluid flow
that’s extracted by the turbine. An amount of energy is lost due
to natural forces, such as friction, so the turbine never extracts
all the power. In the wind energy industry, for example, wind
turbines rarely achieve a C, of more than 0.50, meaning they
rarely extract more than 50 percent of the wind’s power and
convert it into rotating energy to power their generators.

MCT’s 300-kilowatt turbine is a simpler design than its
one-megawatt turbine, though. The 300-kilowatt machine uses
a single rotor, which operates with the tide in only one direction.
The one-megawatt’s two rotors will operate with tidal flow in
either direction.

The twin-rotor system is the one MCT is bringing to the fore.
The company plans for its turbines to be commercially available

Orbital2’s gearboxes for the one-megawatt prototype feature eight
planetary spur gears in the first-stage transmission, with four
planetary spurs in the second stage, followed by a parallel shaft
output stage.
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in 2009 and plans to install twin-rotor turbines in locations
around the world to develop the technology in other markets.
Verdi says MCT is interested in France, North and South
America, Southeast Asia, Australia and New Zealand.

Created in 2000, MCT was formed to develop cost-effective,
reliable marine turbines to generate electricity in large-scale
commercial developments: tidal farms. In line with that purpose,
MCT is developing plans for a 10-megawatt tidal farm to
generate electricity for about 5,500 homes.

MCT has received significant financial support from the U.K. l r " i
Department of Trade and Industry, the European Commission
and the German government. “y ’ ”
However, the payoff could be significant, too: a new source -~ | 0"” l”sr ”0’05
of considerable energy, a source that’s also reliable. “Tidal flows \ For Outsourcing me_ Prototypes
are consistent,” Verdi says. “They are very predictable.” Your ﬂeal_' to High Vo!ume
Manufacturing Production
Vlisit our wehsite for more info
Bison CEO www.first-gear.com
Appointed to National Education Commlssmn 1S0 9001:2000 CERTIFIED

Ron Bullock, chairman
and CEO of Bison Gear
and  Engineering, has
been appointed a member
of the Commission on
21st Century Education
in Science, Technology,
Engineering and Mathe-
matics.

Testimony  delivered
before the National
Science Board on K-
16 STEM education led
to an invitation to serve
on this  commission.
The commission makes RonBullock
recommendations to the nation, via the National Science
Board, for a new national action plan to address weaknesses

1606 Freedom Way - FortWayne, IN 46818
Tel: (260)490-3238 - Fax:(260)490-4093
www.first-gear.com

in K-12 STEM education.
According to the company’s press release, Bison has been

recognized for its research to develop a high efficiency motor

under a grant awarded by the National Science Foundation. « 0-12” 0D CAPACITY Unlte A Matlcm
Bullock has held various positions with Bison since 1981, *0-9” ID CAPACITY D, GEAR INSPECTION

. . . . . « SHAFT CAPABLE

in R&D, engineering, marketing, operations and management. « SHOP HARDENED

He has served on the Industry Advisory Council on Electronic * LOWEST COST IN THE INDUSTRY

Motors at Underwriters Laboratories, was a past director of

the American Gear Manufacturers Association, led a rese?arc.h 90 Days at NO,CHARGE

team for the Instrumented Factory for Gears at the Illinois

Institute of Technology and served as president and trustee of
the Gear Research Institute.

TOLL FREE: (800) 755-0516
FAX: (513) 752-5599 ¢ EMAIL: unitedtool1@aol.com
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PRECISION GEARS

Specialists in the manufacture of
Spur and Helical Gears to AGMA 15 and
BEVEL GEARS to AGMA 13.
Hobbed internal and external gears up to
80" diameter and 39" face.

Gleason bevels up to 100 inch
diameter. Klingelnberg spiral
bevels hard cut up to 85 inch
diameter.

Ground internal and external
gears up to 60” diameter and
29” face.

In-house heat treatment, metal-
lurgical lab, magnaflux, and nital
etch capability.

Full inspection capabilities in
our modern state-of-the-art
gear metrology laboratory.
N N\
§ Overton Gear and
{ Tool Corporation

%,
"

__~* www.overtongear.com

630-543-9570 PHONE
630-543-7440 FAX
530 Westgate Drive
Addison, IL 60101

1SO 9001: 2000 CERTIFIED

Do your gears need:

More strength? |
Longer life?

Shot peening is the answer.
To learn more, subscribe to
The Shot Peener. The Shot
Peener is dedicated to raising
the awareness and apprecia-
tion for the shot peening
process.

g

Magazine Subscription Request

[1 I want a free subscription to The Shot Peener.
Please send it to the address below.

Please print or attach your business card:

Name Title
Company

Address

City State Zip. Country
Telephone Fax

Email Address

Fax: (574)256-5222
Mail: The Shot Peener
56790 Magnetic Drive, Mishawaka, Indiana 46545 USA

The Shot Peener: www.shotpeener.com/El/tsp/index.html ar
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LMT Fette Opens Midwest Hob Facility
=~

LMT-Fette established a new precision manufacturing
facility in Libertyville, IL.

The first phase of the new plant will handle production of
hobs from 8 DP to 30 DP. Hob re-sharpening and re-profiling
services are available for hobs up to 9" in diameter.

Fette offers hobs in a full range of pitch sizes in premium
powdered metal, solid carbide and indexable hobbing
solutions.

Overton Gear and Klingelnberg

Form Strategic Alliance

Klingelnberg GmbH and Overton Gear and Tool Corp. have
formed a strategic alliance for manufacturing and supplying high
quality, large spiral bevel gears for the worldwide market.

Customers should continue to contact their current sales
representatives for ongoing and future business.

Overton Gear manufactures custom gears for the marine,
off-shore, locomotive, mining, wind energy and construction
industries. Located in Addison, IL, the company acquired Illi-
nois Gear Corp. in May 2005.

The Klingelnberg Group develops, manufactures and sells
gear production machinery and related equipment. Klingelnberg
products are used in the automotive, truck, aircraft, agriculture,
construction, power tool and marine industries. The company
has operations in Ziirich, Switzerland; Hiickeswagen and
Ettlingen, Germany; Gyor, Hungary; and sales and service
offices throughout Europe, North and South America and
the Asia-Pacific region. Klingelnberg, along with Liebherr-
Verzahntechnik, is part of the Sigma Pool international gearing
partnership.
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LMT Opens Automotive Support Center
for North America in Detroit Area
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The Leitz Metalworking Technology (LMT) Group :hrl n-.-;;-nl |--1:|Ih- VAREPC Cinmpimits Lt Al

- . . . stern e il oo
officially opened its North American automotive support - |$1“11.|p.1

: : : # Yeeprvrad Sovirriey
cent“er June 8 in Auburn Hlll.S, ML, a Detroit subu”rb. o Pl i
Our customers are looking for local support,” said Dieter » Serialigaiusn of ['aets
Brucklacher, executive chairman of the Leitz Group, who e b L
5 . D purvierrae i diffisrnae . b ey curliaes s lw s Baes
spoke at the center’s opening ceremony. Brucklacher added et . VL BN APV, Foiat Fureliary it b
that customers rated local engineering support as important as fheas onbit s
the product itself.

The new center offers engineering, service and tool m '@L_‘_.
management support. T.he fa01!1ty was create’d to support tl}e qh Preciston G lg&fu., ne. <0
auto and machine tool industries with LMT’s know-how in =: lﬂu B hierh e She¥ g, iy m -
cutting materials and precision tools. To that end, the center - B B [P g 1 i

is connected via an internal broadband network for real-time
access to other LMT companies and to the LMT engineering

center in Oberkochen, Germany. The network also allows for s PI H AL BEVEL G E AR S
real-time video conferencing. " .

LMT will also provide (Transmissions)
training at the center
for employees of auto,
machine tool and die-
and-mold manufacturers.
Practical training will
be carried out on the
center’s machine tools,
which are also used for
customer tests and tool
demonstrations. The
machine tools include
a regrinding machine
for  refurbishing and
modifying tools.

In a press release,
LMT  described the
facility as “a central

if% -;E'

Spiral & Straighd Bevel Gear Manulacturing,
Commercial fo aircrall qualily pearing,
Spur, helical, splined shalts, internal & external,
shaved & groumd gears. Spiral bevel grinding

Photo courtesy of Daniel Lippitt.

Dieter Brucklacher, Leitz Group

element of the growth executive chairman. Midwoest Transmissions & Reducers.

strategy with which the 150 complinn,
LMT Group aims to substantially increase sales in the North
American market over the next few years.” LMT has spent

1 : : T MIDWEST GEAR CONTACT:
more thap $2 million to enhance its service capabilities for & TOOL, INC. .EI CRAIG D. ROSS
the American market. . . 15700 Common Rd. (586) 779-1300

“LMT Fette already has a substantial presence in the Roseville, MI 48066 midwestgear@sbcglobal.net FAX (586) 779-6790
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U.S.,” Brucklacher said, referring to the LMT company that

' a g n u m manufactures precision milling and gear cutting tools. LMT

Fette’s U.S. operation is located in Cleveland, OH, and
I n‘ |d‘u|c‘f‘I‘@in| ; includes customer service via a gear solution center.

Besides Fette, Brucklacher also mentioned another LMT

company, Onsrud Cutter, which is based in Libertyville, IL, and

Experts in CNC controlled produces end-milling cutters for the high-speed machining of

tooth by tooth submerged process aluminum, plastics and composite materials for the aerospace

gear hardening. We specialize in preci- industry.

. . q q LMT plans to open other automotive support centers with
sion induction hardening of all power prans o open of : PP
. . comparable services in China, India and Brazil.
transmission components.

. The LMT Group consists of six companies—Belin, Bilz,
Registered to TS16949:2002 Boehlerit, Fette, Kieninger and Onsrud Cutter—and employs

standards. 3,000 people worldwide. The group manufactures precision

e 10013 fOT Processes used to cut motal and plastics.

Magnum Induction Inc.
14 Ash Drive ¢ Smiths Creek, MI 48074 Getrag Group and Getrag Ford Transmissions
Ph: 810.364.5270 °* Fax: 810.364.4114 Combine Under Single Brand

.1, . . Fourteen individual companies in the Getrag Group and
Email: tom@magnumlnduc“on‘com Getrag Ford Transmissions, all specializing in transmission
magnu minduction.com systems, drivetrain components and engineering services, will be
combined under the umbrella of the Getrag Corporate Group.
“Our aim in repositioning ourselves is to strengthen our
market position in the global competitive environment and, in
doing so, to create the conditions for further expansion,” says
Tobias Hagenmeyer, president of the Getrag Corporate Group.
“We are planning a significant expansion of our activities
across the world in the area of dual clutch transmissions. We
are forecasting production volumes of up to 2.4 million dual
clutch transmissions and total output of around 5.5 million
transmissions by 2015.”
Getrag also announced that Getrag Jianxi Transmission Co.
Ltd., the joint venture between Getrag and the Jiangling Motor Co.
Group in Nanchang, China, begins operations later this summer,

SOLITEC offers service for the following machines as soon as the contract review process has been completed.
Approximately 2,400 workers at the three production sites in
KLINGELNBERG, Type AGW Nanchang, Ganzhou and Yudu in southeast China will produce
* Repairs - Overhauling * Retro-fitting * Modernising into CNC some 240,000 transmission. One million of the transmission
KLINGELNBERG - Type SNC components for the Chinese markets are anticipated as well. ¥
* Repairs * Changing of CNC control unit
KAPP - Type AS
* Repairs °* Overhauling * Modernising into CNC control unit
Please Contact
SOLITEC GmbH & Co. KG
Gewerbestrasse 3
o , ' , e c ;‘549‘7 Huckj;“;g?ezf‘]/gggﬁ“‘g Do you have news? Send it to: Rohin Wright, Assistant Editor,
one: ++
Fax:  ++49 (0) 2192 8514-77 Gear Technology.
E-mail: miriam.mueller@solitec-rs.de P.0. Box 1426, Elk Grove Village, IL 60007, Fax (847) 437-6618 or
Internet: www.solitec-rs.de e-mail robin@geartechnology.com
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