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OVERVIEW
THE ERGONOMIC CARRY SYSTEM

A wearable load-transfer system for urban e-bike commuters



Type User Context Status

Wearable Load-Transfer
System

Urban E-bike Commuters Daily Mobility Validated Prototype

THE ERGONOMIC
CARRY SYSTEM
GOAL: Create a wearable load-transfer system
that adapts to rider posture and improves
stability, comfort, and control during urban e-
bike commuting.

PROBLEM: Conventional backpacks move away
from the rider's center of mass during forward-
leaning riding posture, increasing sway, fatigue,
and dynamic instability.

PROPOSED SOLUTION: An engineered harness
and guided-load architecture that lowers and
pulls the carried mass inward as the rider leans
forward, improving load alignment and riding
stability.

SEC-01-OVERVIEW
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SEC-01-OVERVIEWPROBLEM DEFINITION
WHY CONVENTIONAL BACKPACKS FAIL E-BIKE COMMUTERS
E-bike commuting is growing as cities get denser and travel times
rise. Yet the gear we carry wasn't designed for the way we actually
ride. Conventional backpacks shift the load away from the body's
center of mass, creating leverage, instability, and fatigue, especially
in a forward-leaning posture.

The load sits too far from the
body's centerline and moves on an
uncontrolled arc as the rider
changes posture. This increases
moment arm, causes sway, and
forces the body to work harder to
stay balanced and stable.

THE CORE ISSUE

01 WHO THE COMMUTER IS 02 WHY RIDING POSTURE IS THE PROBLEM
Urban e-bike commuters are efficiency
driven, time constrained, and carry daily
essentials for work and life. They ride in
varying conditions and need comfort,
control, and confidence, every day.

When a rider leans forward, the torso rotates but the backpack
lags behind. This creates a longer moment arm (hip to COM) and
pulls the load backward and outward—exactly where it hurts
most.

03 WHY CONVENTIONAL PACKS FALL SHORT
Traditional backpacks are built for static or walking
use. They don't account for the dynamic, leaned-
forward posture of e-bike riding.

CONVENTIONAL PACK (WHAT GOES WRONG)

UPRIGHT / WALKING FORWARD RIDING LEAN

NO CONTROLLED LOAD PATH

EXCESSIVE BACKWARD SHIFT

INCREASED SWAY

BUILT FOR WALKING, NOT RIDING

POOR PRESSURE DISTRIBUTION

The load moves on an uncontrolled arc
as the torso leans, increasing moment
arm and strain.

Weight pulls away from the body's
centerline, reducing balance and
control—especially at speed.

The load swings laterally with every
lean, brake, and turn—causing
instability and mental fatigue.

More load on shoulders and upper
back, less support at the hips. Pressure
points lead to discomfort and fatigue.

Conventional packs don't adapt to the
rider's posture or movement. The rider
has to adapt to the pack.

THE MODE
E-bikes extend range and speed,
encouraging forward-leaning riding
postures.

THE LOAD
Laptops, tools, chargers, clothing, and
daily essentials.
Typical carry range: 6–12 kg*

THE CONTEXT
Stop-and-go traffic, varied terrain, long
durations, and frequent acceleration.

THE NEED
A carry system that adapts to the rider,
reduces fatigue, and keeps the load
stable and aligned.

DESIGN OPPORTUNITY

Create a system that moves the load downward
and inward as the rider leans, keeping the
center of mass close, reducing moment arm,
minimizing sway, and improving comfort,
control, and efficiency.

Engineer a guided path for
the load.

MOVE WITH INTENT
Shorter moment arm. Less
effort. Less fatigue.

REDUCE STRAIN
More stability, confidence,
and endurance.

RIDE BETTER
Keep the load close to the
spine in every posture.

ALIGN WITH THE BODY

More torque on the
lower back and hips

LONGER MOMENT ARM
Greater lateral
movement and
instability

INCREASED SWAY
More effort to control
balance and posture

HIGHER MUSCLE LOAD
Reduced endurance
and ride quality

FASTER FATIGUE

Load close to the spine
 Shorter moment arm
 Lower stress and sway

Load shifts backward and outward
 Longer moment arm (hip to COM)
 Increased sway, strain, and fatigue

BIOMECHANICAL PENALTIES (FORWARD LEAN)
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Low Pivot Assembly

Tension Strap System

Low Pivot Assembly

Tension Strap System
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