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Better Bikes
For 

More People

Is this a fundamentally new type of bicycle?

Only the fourth in history?



Who Am I?

• Retired in 2014 to develop bikes!
o Professional Engineer and Systems Analyst
o DoD Career:  System Development, Test and Evaluation

• Conventional Bike History
o Biked to work
o Family, friends and vacation rides
o Harford Velo Club - Founding Member 
o Tandem
o Trans-Am in 2011

• Building 
o “Dream Shop” built in 2009
o Wood, Machine, Welding, Composites, Office, Library

• Recumbent Research – I needed to understand…
o Wanted to buy current and build new
o Studied, traveled, shopped, tested, documented
o First recumbent ride in 2014
o I did not buy…  
o Peggy fell and was done with recumbents… 
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• Transportation
• Recreation
• Fitness
• Sport (?)

• Appealing
o Practical
o Emotional

How to Define a “Fundamental New Type of Bicycle” 
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• Generation 1

• Generation 2

• Generation 3

• Generation 4

Operationally
Why do you want it?

Functionally
How does it work?

Physically
What is the configuration?

This is also 
a Process of 

System Engineering

• How does it provide:
• Speed
• Comfort
• Safety

• Principles of Operation
o Ergonomics & Propulsion
o Power Transmission 
o Stability and Control
o AerodynamicsRider 

Integration and 
Engagement

is Critical!



* J.K. Starley said 
the big G3 

advantage was 
being able to stand 

and pedal!

Three Bicycle Generations Defined
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• Generation 1 - Draisene - 1818
o Two wheels can be balanced by steering the front! 
o “Scooter” propulsion

• Generation 2 - Boneshakers and High Wheelers - Circa 1860
o Pedal-Crank front wheel propulsion
o Pedal force input is ~ parallel to the steering axis 

• Generation 3
o “Safety Bike” - Circa 1885 - current ubiquitous “Upright”
o Rear wheel drive separated steering and propulsion
o Can stand, pedal and provide hand power!*

G1

G2

G3

G3 Problems Remained:
• Seat height is still greater than leg length – Can’t put feet on the ground
• Still a long way to fall – “taking a header” is still far too common
• Some find the seat uncomfortable, can be hard to mount
• Drop bar – bent over position can be uncomfortable
• Lots of frontal area and wind resistance



A Critical G3 Advantage

Standing to pedal allows full-body engagement, bursts of power, acceleration & climbing.
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J.K. Starley resented the idea that his Rover was simply the embodiment 
of safety in a bicycle, as his Letter Circa 1885, demonstrates:

“It is astonishing to what extent the Rover should be regarded as a rear-
driven safety, and nothing more.  We deem it our duty to dispel this 

illusion, it being very misleading.

The Rover is absolutely the outcome of a determination to obtain 
advantage previously unknown in a bicycle.  

We felt confident that a large percentage of unused power could be 
utilized if the rider were properly placed, particularly with regard to hill 

climbing. 

In this we were not mistaken, as the enormous success of the Rover 
undoubtedly proves.”

See page 36
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G3 Hand - Arm - Upper Body Power Input

David Gordon Wilson explains:

“Standing to pedal is familiar, but often not well understood.  

In conventional upright bicycles … 

Substantial arm work is easily performed by tilting the bicycle away 
from the descending pedal … 

Recumbents … do not permit the rider to use additional muscles in 
this way.”   

Is this why recumbents have never achieved upright bike popularity?

• Absolute power is still limited by rider cardiovascular and energy systems
• Hand input allows bursts of power – particularly useful for acceleration and climbing
• Use of additional upper body muscle may also increase rider endurance 



• Recumbents emerged circa 1896
• Configurations vary extensively
• Pedal force input is ~ perpendicular vice ~parallel to the steering axis
• I classify Recumbents as a “G3 subset”

o Historically concurrent
o Most are rear wheel drive
o Have remained niche

Reduced Engagement and Integration of the Rider Diminishes the Ride Experience!  

Recumbent Bicycles

For an excellent overview see,
“A Complete Illustrated 

History of the Recumbent 
Bicycle” 

by Hadland and Lessing

Long Wheel Base

Short Wheel Base

High Racer

Recumbent Problems:
• The rider cannot stand to pedal!

o Cannot engage the upper body…
o Less surge power, responsiveness, 

acceleration and climbing
• Crankset - front wheel conflict

o Feet high off the ground
o Small front wheel
o Extended wheelbase
o Long chain to rear wheel

• The reclined seating impedes agility for 
aggressive offroad mountain biking.

Recumbent Advantages:
• Aerodynamics
• Comfort
• Safety
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Can Further Discuss as Time Permits  

Additional Recumbent Configurations…

Frame Mounted, Coaxial, FWD Fork Mounted, Coaxial, FWD

Fork Mounted, FWD

Frame Mounted, FWD Frame Mounted, Coaxial, RWD

Key Prior 
Art 

Objective: 
Coaxial 
crankset 

and multi 
speed front 

hub 



Additional Mechanism Adds Complexity and Cost; Constant Burdon but Intermittent Utility 

Hand and Foot Powered 
Recumbent Configurations
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Many patents 
indicate that there 

is a need for 
recumbent hand 

power!  

These mechanisms allow 
more than the necessary 

“Supplemental” 
hand power input. 



Could the recumbent be a better bicycle configuration for most people? 

• In 1933 Francis Faure, on Charles  ochet’s, “Vélocar” established a 
new hour world record of 27.996 miles

• In 1934 the Union Cycliste Internationale (UCI) banned recumbent 
bicycles
o To emphasize human aspect of the sport?

• Effectively stifled commercial development of recumbents

• Also stifled technical development of recumbents

• Upright bicycles have remained ubiquitous

• Upright bicycles have become highly optimized
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Has the UCI Ban 
resulted in optimization 

of the wrong bicycle 
configuration?

Bicycle Racing
Impact on 

Recumbent Development



~Six G4 “Developmental Prototype” Bikes
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• Started building in 2014

• Objectives 
o Practical, “Road  ouring” 
o Speed, comfort, & safety
o Fairings

▪ Speed & Efficiency 
▪ Protection (Weather & Injury!)
▪ Cargo 

• P1  - Spring 2015 – Manage PFF!

• P2  - Spring 2016 – Manage PFF??

• P3  - Spring 2018 – Hand Power!

• P4  - Spring 2019 - Refinements

• P5  - Spring 2020 – Peggy’s Bike

• P6  - Spring 2022 – Race Bike

P-1

P-5

P-4

P-3

P-2

P-6

Serendipity…



The Generation Four Bicycle

• Front wheel driven and steered

• Crankset is mounted on the fork and located 
near the steering axis

• A “ and o er Foot”  everage Ratio lets weaker 
hands control stronger foot forces
o Ratio used is ~1.8-2.4 to 1
o Fulcrum is the Steering Axis
o Upright Bike uses tire-ground contact points

• Double Triangulated Fork - Rigid in torsion to 
hand and foot forces in applied in opposition

• Low step over, both feet easily touch ground, 
head up position, intermediate wheelbase, rider 
centered for balanced handling & smooth ride.

Hand power is added by pulling the crankset 
into the pedal thrust.

No supplemental mechanism needed.
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G4 = Upright Hand Power Input + Recumbent Aero Efficiency, Comfort and Safety + …
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The G4 Bicycle

Hand Torque Input to Crankshaft

G4 = Upright Power + Aero, comfort, safety + Stability and Control! 

Aerodynamic Stability and Control

• Front fork assembly aerodynamic “Center of Pressure” is located ahead 
of the steering axis to pro ide “self correcting stability” to wind gusts.

• Hand and foot inputs provide powerful, continuous, steering control.

Allows routine use of an aerodynamic disk front wheel.

Method of Riding

• Balanced hand reaction allows efficient foot pedal input.

• Excess hand force input causes crankshaft lateral pressure on the  
crankarm, directed in opposition to pedal pressure, thereby 
increasing crankshaft torque.

• Hand motion adds torque and work by reducing the foot 
perimeter distance traveled. 

Empirically, hand input may add power bursts of ~50%.  

These are new principles of operation 
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G4 “Road Sport”

• The coaxial crankshaft and front wheel rotate independently.
• Chain 1 provides pedal input to the secondary shaft.
• Secondary shaft carries multi-speed transmission.
• Chain 2 drives the front wheel at transmission output speed.
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Dual-Chain Drive is an Alternative to Development of the Complex Coaxial-Crankset-Gear-Hub!

• G4 Hand Power May be More Effective than an Upright.
o Rider remains seated
o Power can be applied immediately
o Steering axis forms a more efficient fulcrum



G4 “Road Race” 

• Elevated pedals and reclined seat: → Aerodynamics
• Elevated pedals: → Efficient Single Chain
• Indirect Steering & Vertical Axis: → Hand Power 
• Vertical Steering Axis: → Low Speed Stability

Reduced Wheelbase
• Crankset on the Steering Axis: → Hand Power
• Limit Offset (< Crank Arm Length): → Hand Power

Prevent Frame Contact
More Foot Force Control

US Patent Pending, “Recumbent Bicycle With Power Input Analogous to Standing to Pedal an Upright Bicycle”
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Conclusion
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• The G4 is a Fundamentally New Bicycle

• Previous bicycles can be categorized into 3 generations

• The G4 Bike provides the best of Uprights and Recumbents

o Allows the seated rider to immediately apply substantial 
supplemental hand power as when standing to pedal a 
conventional upright

o Provides the aerodynamic efficiency/speed, comfort and 
safety of the best recumbent configurations

o Unique stability and control allows routine use of a front disk 
wheel and fairings

G4 Bikes Integrate and Engage the Rider for a 
Superior Bicycling Riding Experience!



• Riding the G4 is great fun.  

• We have ridden a total of about 30,000 miles so far.  

• People see it, they ask to buy one.

• I am sorry to have to tell people they are not available.

• I think the G4 could ultimately sell in upright bike quantities.

• Making it available commercially will take a team… 

• Continue “ 4 System” de elopment
o Composite frames, forks and fairings
o Sport, Race, Folding Travel and Trike variants 
o Aerodynamics and Sailing
o  ore… 

• Continue to enjoy riding!
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What’s Next?

Can the G4 become the next mainstream bicycle?

Gravel

Road Race

Road Sport



Summary & Questions?

The world is better 
when more people ride 

bikes.

Current bikes are not 

the right machines for 

what I want to do.

Development has been  

constrained by 

professional racing 

organization.

I want speed, 

efficiency, comfort and 

safety, full body 

engagement, 

integration and high-

performance.

I want a practical, 

appealing, machine for 

transportation, recreation 

and fitness.

Even if it is different.

Sometimes different is 

better.

The G4 is a better bicycle 

for people like me.

In this respect, I don’t think 

I’m unusual.

Ron Thompson
ronaldathompson7641@gmail.com
(410) 734-7528 (Landline)
Bel Air, Maryland 
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