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GOALS

• Capture vertical space to improve comfort and density
• Increase perceptions of personal space
• Growing profits 



THE PROBLEM

1970 Today

Seat pitch 
35 inches 31 inches

Seat Width
18 inches 16 ½ inches



THE PROBLEM: DISCOMFORT

Rep. Steve Cohen, D-Tennessee, has proposed mandatory federal 
minimum size standards for airline passenger seats.



THE SOLUTION: available vertical space

boeing-787



• Economy Class: improved reclining and 
leg room with minimal loss in density.

Proposed designs

• Business Class: Increased density

• Sleeper Class: new class with 
affordable sleeping accommodations 



Alternate Elevated Seats
Improving Comfort in Economy Class (1-StepSeat) 

Capturing vertical space:

 7” differential in height for every 
alternate seat

123

Economy 
Premium Economy

StepSeat (proposed)

Degrees of 
recline

(24°)

(32°)

(45°)

31”

38”

Seat Pitch

31”

45



Improving Comfort in Economy Class (1-StepSeat) 

Foot rest as means 
for exercise

Option to increase 
density in Economy 
Class

Fixed Shells 
 Eliminate encroachment
 Create privacy 



Sleeping conditions improved with minimal loss in density 
o 45 degree recline
o 45 degree foot rest 
o Shells provide a level of privacy when reclined

Improving Comfort in Economy Class (1-StepSeat) 

Seat moves to 
vertical position 
when empty

Premium Economy Comfort  in Economy Class Density 



Improving density in Business Class (2-StepSeat)

• New reclining space & legroom becomes 
available

• Significant increase in business class density 

Every Alternate seat is higher by two steps (7”x2)



Sleeper Class (5-StepSeat)

Sleeper Class: new class with affordable sleeping accommodations



Sleeper Class (5-StepSeat)

o Surface cost & length of each bed is the equivalent of three 
economy seats 

o Stair lifts to allow luggage space

Sleeper Class: new class with affordable sleeping accommodations



Sleeper Class (5-StepSeat)

o Each passenger has a dedicated private space
o No need to disturb adjacent passenger when reclined to enter and 

exit the seat



Variations of designs capturing vertical space through steps

Combining 5-StepSeat with     
2-StepSeat for the windows area

+ More visual openness
+ Longer beds
- Greater surface cost 

Sleeper Class 
5-StepSeat



Variations of designs capturing vertical space through steps

Combining 3-StepSeat with the 2-StepSeat for interiors with limited 
height such as the upper deck of Boeing 747



Certification - System of connected modules can provide efficient (low weight) structural 
resistance.

Fuel costs from added weight needs to be compared with added revenues from approximately 
100% more (comparable) seats.  

Claustrophobia  needs to be weighed against sleep deprivation

Sleeper Class (5-StepSeat)

 Double density
 Privacy 
 Large luggage
 Unimpeded access

Steps - compare with similar tripping hazard in steps to seats – e.g. in movie theaters.

 Advanced structural designs materials
 Light weight
 Transparent materials
 Thinner structures 
 Ambient lighting



Variations of designs capturing vertical space through steps

Vertical space available in a Boeing 747-8i

http://www.boeing.com/assets/pdf/commercial/airports/
acaps/747_8.pdf



Other designs capturing vertical space



Articles: StepSeat



Articles: StepSeat



 Comfort
 Choice
 Privacy
 Density

 Profits

Opportunities

Premium Class comfort at Economy 
Class density

Most feasible



Opportunities
Most feasible, in the short run, is design with least vertical space change 
Premium Class comfort at Economy Class density.
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