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E B EHFIJUS464857:-TRANSVERSE THRUST LIFT
AUGMENTATION SYSTEM

Disclosed is a propulsive 1ift mechanism which im-
_praves the short takeoff and Janding capabilities of an
- aircraft by generating transverse thrust lift augmenta-
- tion by exhausting gasses ported from the main exhaust
through a nozzle, close behind and paraliel with the
trailing edges of the wings of the aireraft, which trans-
verse jet together with thrust vectoring means of the
aircralt, provide improved aerodynamic lift on the
wings of the aircraft, The transverse nozzle, having
- means adjustable for creating reverse thrust, and op-

ing motion, may provide both incresred circulation of
air over the wings as well 2s improved flow separation

- eontrol on the trailing edge flaps of the wings. Exhaust
gas from the jet engine of the aircraft is ported to the
transverse nozzles by flap valves operating in the ex-
hanst of the jet engine. : '
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tionally for discharging said exhaust gasses with a swirl-
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A LARGE NUMBER OF BOLTS
AND A SMALL NUMBER OF BOLTS

\(jI’I
500D SEALING AND LOW WEIGHT
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Altshuller Contradiction Matrix:

Things we are trying to improve: Inventive Principles:
*Weight of Stationary Object *Another Dimension
Ease of Operation *Taking Out
*Device Complexity *Flexible Shells and

Things which tend to get worse: D Thin Films
*Stability of Composition

*Reliability
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US patent 5230540

Inventive Principles:

*Another Dimension
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IDEAL
FINAL
RESULT

'ND wheed
changes'’

Self-locking nut Self-locking nut No nut
plus fail-safe

ti P < PR R R s U A
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1.Wire locking

=78 (A B SRR G T(2)

2.Spring washer 3.Double/jams nuts

4.Solutions involving glueing

Asrotight Nut
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5.Nylon inserts 6. Non-round nuts  /.Segmented nuts
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~Double-nut—

one to lock the wheel,

the other to lock the first nut.

the double nut need to perform
two separate tightening

operations

The Inventive Principle
‘Merging’

V

US patent 5,662,443

‘one nut that thinks it is two’
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% US5662443

An article engagable and retainable about a threaded shaft, which
in one embodiment is a self locking nut a first end, an opposing
second end, and a threaded bore with an axial dimension for

receiving the threaded shaft. A plurality of resilient posts
extend along the body member and are inclined inwardly toward
the bore axis to provide a prevailing torque on a threaded shaft
disposed in the threaded bore. A pair of resilient arms with end
portions extend from each resilient post. Each resilient arms is
inclined toward the second end of the body member to provide
a prevailing torque on the threaded shaft disposed in the threaded
bore. The resilient posts and resilient arms contribute to retaining
the body member about the threaded shaft. The lock nut has a
relatively low first installation torque and a relatively consistent
torque performance with reduced statistical spread over several
nut installation and removal cycles, which meet an established
torque specification.
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No Nut’
Physical contradiction:
o-axle must-hold the wheel
vhen the car is in motion)
ND

A
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¢ axle must not hold the wheel
’hen we want to remove the wheel). @

Inventive Principles(separated by time):
‘Dynamics’,

‘Preliminary Action’,
‘Partial or Excessive Action’ @

‘ Dynamics’ suggested a solution in which a shape memory effect material

is used in the axle design.

The shape memory axle locks the wheel in place at ambient temperature,
and, on application of a localised heat source during the pit-stop,

would transition to another — non-wheel-locking — position.
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