~ Two German companies have developed an
 efficient electric drive system for bicycles and
tricycles that uses precision industrial-type
chains in an innovative configuration. A bike
~ powered by the system has already won a
 major electric bike competition.

UNTIL RECENTLY, precision chains were uncommon in electrically

. powered bicycles. But this started to change about three years ago,

when a company called Clean Mobile was founded in Germany to
- develop electric drive systems for two- and three-wheeled vehicles.
~ Tha company’s idea was to power bikes using a tiny, but
: pmwarful electric motor running at high speed. The design

. spec:flca’fron called for the motor to be mouﬂted near the pedals,

with its power transmitted to the rear wheel for optimum
e effsuency The motor needed to run a’t hsgh speed, even at slow
_ riding speeds.
It quickly became clear tha“t this cou!d not be achieved using
- _conventlonal reducnan gearing. Munich- based Clean Maobile
consutted its neighbour, the chain-maker iwis, which had many

_years of experience of engineering chain drives for motorcycles.

'Workmg togéther technicians from the two companies decided
~ tospiit the gearing into a primary and a secondary transmission.

 They also decided that the primary (reduction) gearing should take

. ar of the speed reduction to the pedal crank and allow standard
-components to be used for secondary power transmission.

 The developers came up with a direct dual drive (DDD) system in

: .Wthh the pedal crank and adjacent motor shaft are connected by

~ three chain arrangements, together yielding a reduction ratio of
1:38. The effect of the teeth of each sprocket on each chain, and

the resultsng overall transmission ratio were calculated in several

The chain cascade in
Clean Mobile’s electric
bike drive system

Cutting HVAC costs,
not patient care

John Bennett explains: “Medway Maritime Hospital use their
medical expertise to serve the people of North Kent. When
they needed a similar depth of knowledge about how they
could save on their HYAC energy bill, they called us. We are
idrives, an ABB HVAC Solution Provider. We installed 12 low
voltage AC drives that cut their energy bill by £9,000 and
saved 32 tonnes of CO, per year.”

A national network of independent companies, the ABB
HVAC Solution Providers, are supported by ABB, a global
company. Together, we offer all the solutions, support and
services you need to benefit from using drives and motors in
your business.

To find out more
email: energy@gh.abb.com
call: 07000 DRIVES (that's 07000 374837)
or visit: Www.abb.co.uk/energy

@drives




.Stages and chains wi th the required fatigue strength were picked .

from iwis’ range.
~ The three-chain arrangement reduces the motor speed ‘fr_om
3,600 rpm down to pedalling speed. 2 heel hub ensures
that, If the battery fails, the pedal force ted by the rider is
{ransmitied to the wheel only, and n e motor. A second idie
arrangement disengages the pedals from the rear wheel, asona
~ conventional bicycle. _ -
 Tothe surprise of prOJect partners, i Department of
- Drive Control and Actuator Technology 2 iversity of the
_German Armed Forces in Neubiberg, repo t the drive
system operated an efficiency of around 80 ss a broad
speed range. fo verify this figure, iwis repeated the measurements
and was able to confirm the findings.
A major contribution to the drive's high efficiency comes from
. the chains, through which the tensile forces are transmitted only in
~ the direction of travel. If a spur wheel with helical gearing had
. been used to reduce noise levels, this would have induced
addltlonal lateral forces and thus reduced effici
Originally, Clean Mobile focussed it efforts on 3e.c\opmg a drive
system for three-wheeled cargo cycles, for use by organisations
such as post offices. Such heavy-duty vehicles can weigh about
400kg.
But the high eﬁlcsency of the system also made it attractive for
use on electric bicycles. Last year, an electric bigycle equipped with
_ the DDD system won the first official E-bike world championships,
~ held at the world’s largest bicycle and motorcycle show — Intermot
- (n Germany. The hybrid bicycle called the eSpire and built by the
; German aycle develoger Th|rd Element won the competition with
 asixlap lead. -
The eSpire’s hybrid drive uses a combination of the powerful
electric drive and human muscle power, linked by fine-tunad
- mechanical and electronic componenis. A 1.2kW. 48V bottom
. bracket motor delivers up to 150Nm of torque at the chain. The
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The direct dual-drive system is
incorporated into Third Element’s

" race-winning eSpire bicycle

 bike carries ah 820Wh fithium-ion baﬁery which gives it a range of
‘65km when relying solely on the motor, or 90km when assisting

the rider. A street-legal version of the eSpire has a top speed of

45km/h, while an off-road version can reach 65km/h o
Following their successtul coeperation iwis and Clean Mobile

this year formed a strategic alliance, covering mainly industrial

‘parts production and assembly of both the entfre DDD system and

the harmonic chain drive.

On its stand at this year’s Hannover Fair, szs ciemonstra’{ed the
drive system, With its efficiency of up to 80%, the drive prcwdes
effortless acceleration and riding, free from emissions or noise. It

also offers a good range both in town and off-road. =

“This is an ideal basiéfor_futur_e projects,” says Michael Frank,

project manager in iwis' new business development department,
“We are developing both more powerful units and detuned versions
that use plastic parts. Customer inquiries from the two-, three- and
fourwheel industries are showing a keen interest in the new drives.

The innovative drive concept has revolutionised the two-wheel

‘market and now iwis is also moving the world of e-mobility!* b
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e Safety Laser Scanner

e Safety Light Curtains

® Rope Pull Switches

e Safety Mats

e Safety Limit Switches

e Safety Door Switches / Interlocks

e Safety Relays

® Programmable Safety Controllers

e E-Stop Switches

e Safety Enabled Servo & Inverter Drives
e Safety Training

e Risk Assessment and Remedial Services

For further information contact Omron:
Tel: +44 (0)1908 258258

Email: uk@eu.omron.com
www.industrial.omron.co.uk
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