
Side View with Electronics Covers, Right Spokes and Bearings Removed
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Embedded Microcontroller
(PC 104 Form Factor)
Motor Disable Electronics
Board Stacks on this
Assembly

Charging Jack and
User Preference Switch

Speaker

Pulse Width Modulated
Motor Drive, Advanced
Motion Controls #BDC30A8

Front Brake Pickup
Brush

Cast Aluminum Alloy
Support Structure and
Heat Sink, Non-rotating

Nickel Metal Hydride
D Cells, Aero #D9000H,
48 Volt, 9 AHr Total
EMF and Capacity

Brushless NdBFe
Permanent Magnet
Motor, 220 W Continuous
Output Power, 88% System Efficiency
Thingap #TG3600-120

Bevel Gear with
Truing Groove and
Spoke Attachment Holes

Truing Bearing Uses the Stiff,
Non-rotating Support Structure
to Keep Wheel True and Drive
Teeth Efficiently Engaged.

Outer Sleeve
Beveled Toward
Wheel Center

Angular Contact Ball Bearings.
Four Sets Contact Beveled
Sides of Groove, Intermittently,
Especially During a Turn. Sets are
Azimuthally Symmetric about Drive
Pinion, and Longitudinally Staggered,
so as to Contact Alternate Sides of
Groove.

Assembly Access
and Drainage Hole,
One Place

Dust Shield

Shoulder Bolt

Section A-A

Section with Right Spokes and Bearings in Place

Pinion Gear, Beveled
toward Wheel Center,
Mounted on Freewheel

Freewheel
Tachometer

Hub Bearings
Include Standard
Cone/Cup Style
and Interior Thrust
Bearings

Electrically Isolated
Brake Sensor Strip,
Electronics Detect
Continuity Betweeen
Strip and Rim During
Application of Conductive
Brake Pads

3 inches

Molded Plastic
Spoke/Housing
Assembly

Standard
Quick Release

Prototype Device Fits
Most Hybrid and Mountain
Bikes. Custom Motor and
Electronics will Make Road
Bike Version Possible.
Wheel Could also Assist a
Pedaled Tricycle, or with
Suitable Handle, a Skateboard
or Rollerblades.

Spokes Twisted
to Promote Airflow
Through Interior
During Rotation

Standard 26 x 1.5"
Bicycle Tire and Tube

Aluminum Alloy Rim
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No
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Speed and
Acceleration

Startup Threshold
Exceeded Within

PresetTime?

Start
(Front Brake

Tapped Twice)

Rider Strength and Wind Conditions are Measured by Analysis of
Speed, Acceleration, and Road Grade. Motor Start Thresholds and
Cruising Parameters are Set for Either Maximum Battery Life or
Speed, Assuming Constant Rider and Wind Strength.

Yes

No

Hard-wired Logic

Front Brake Tap Command Codes

1 - Audio Help Menu
2 - System Start or Reset
3 - Decrease Cruising Speed or Torque
4 - Increase Cruising Speed or Torque
5 - Toggle Torque or Speed Control Mode
6 - Status Inquiry

Standard Audio Announcements

Pedaling is Required to Maintain Speed
Shutdown Imminent - High Motor Load
Shutdown Imminent - Overtemperature
Battery Level Below 55%
Battery Level Below 10%
Shutdown Imminent - Low Battery
Stop! Wheel is Installed Backwards!

User Preference Settings

Torque/Speed Default Control
Maximize Battery Life/Speed
Minimize Rider Exertion
Audio Output Off/On
Theft Detection Siren Off/On
Language

Specifications:

Gross Wheel Weight: 24 Lb.
Range with Minimal Pedaling: 30+ Miles
Powered Speed: 10 - 20 Miles per Hour
Estimated Battery Life: Up to 15,000 Miles

Pulse
Timing Analysis

Circuit

Brake Sensor
Brush

Edge Trigger
Comparator

Switch
Debounce

Motor
Disable
Bistable

Road Grade
Sensor

Multiplexer Analog to Digital
Convertor

Freewheel
Tachometer

Comparator

Analog
Differentiator

Frequency to Voltage
Convertor

Motor
Temperature

Sensor

Motor
Tachometer

Brushless
DC Motor

Pulse Width Modulated
Motor Drive
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