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an air compressor, solenoid valve and a microelectromechanical system
(MEMS) based control. In operation, the pneumatic cylinder is filled with a
compressible gas and sustained under pressure for the purpose of supporting
the static weight of the occupant as well as providing comfort by reducing
transmitted vibrations and high acceleration from external disturbances. A
control process utilizes vibration data from the MEMS to adjust the gas cylin-
der pressure accordingly to reduce and damp the undulations of the supported



WO 2016/009276 A4 AT 00T 00N AU

DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, . .
LU, LV. MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, with amended claims (drt. 19(1))
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, Date of publication of the amended claims: 19 May 2016
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))




WO 2016/009276 PCT/IB2015/001730

AMENDED CLAIMS
received by the International Bureau on 18 February 2016 (18.02.2016)

1. An adaptive pneumatic seat suspensicon system, comprising:

a seat;

a seat suspension comprising a pneumatic cylinder, said
seat being carried by said seat suspension;

a piston reciprocally mounted in said pneumatic cylinder;

an air compressor operatively connected to said pneumatic
c¢ylinder;

an electignic control operatively connected to control a
pressure in said pneumatic cylinder; and

at least one of elastic electrical conductor(s) extending
through said piston and cylinder to pass current through said

gseat suspension.

2. The system of claim 1, further comprising a rotary
connector connected to said piston to carry said seat, and an
electrical slip ring interconnecting with said elastic

?
electrical conductor(s), said electrical slip ring comprising
conductors in a circular configuration to allow continuous 360°

rotation of said seat with respect to said pneumatic cylinder

without twisting said elastic electrical conductor(s).

AMENDED SHEET (ARTICLE 19)
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3. The system of claim 1, further comprising at least one
electrically insulated cavity mounted for insulating said
elastic electrical conductor(s) from any other elastic

electrical conductor(s).

4, The system of claim 1, further comprising
microelectromechanical system (MEMS) sensor operatively
connected to said control and to said piston to sense chénging
disturbance conditions based on movement of said piston, and a
pressure sensor operatively connected to said control to sense

said pressure~in said pneumatic sensor.

5, The system of claim 1, further comprising a mounting flange
secured to said cylinder, guide members mounted to prevent
rotation of said piston, sald piston being connected to a rotary

connector, said rotary connector carrying said seat.

6. The system of claim 1 further comprising a piston guide,
said piston being tubular and encircling said piston guide, said

pneumatic cylinder encircling said piston and said piston guide.
7. The system of claim 6, comprising guide members, said guide

members comprising ball bearings positioned to ride in grooves

formed in at least one of said piston or said piston guide.

AMENDED SHEET (ARTICLE 19)
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8. The system of claim 1, wherein said elastic electrical
conductor (5) are coiled to provide an elastic property of said

elastic electrical conductor{s).

9. An adaptive pneumatic seat suspension system, comprising:

a seat;

a seat suspension comprising a pneumatic cylinder, said
seat being carried by said seat suspension:

a piston reciprocally mounted in said pneumatic cylinder;

an air cfmpressor operatively connected to said pneumatic
cylinder;

at least one elastic electrical conductor(s) extending
through said piston and cylinder to pass current through said
seat suspension;

an electronic control operatively connected to control a
pressure in said pneumatic cylinder;

at least one microelectromechanical system (MEMS)
operatively connected to said electronic control and to said
piston to sense changing disturbance conditions based on
movement of said piston:

a pressure sensor operatively connected to said control to

sense said pressure in said pneumatic sensor; wherein

AMENDED SHEET (ARTICLE 19)
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said contrel is programmed,to utilize signals Lrom said

MEMS and said pressure sensor.

10. The system of c¢laim 9, further comprising a rotary
connector connected to said piston to carry said seat, and an
electrical =2lip ring interconnecting with said elastic
electrical conductor(s), said electrical slip ring comprising
conductors in a circular configuration to allow continuous 360¢
rotation of said seat with respect to said pneumatic cylinder

without twisting said elastic electrical conductor(s).

11. The systeh of claim 9, further comprising a piston guide,
said piston being tubular and encircling said piston guide, said

pneumatic cylinder encircling said piston and said piston guide.

12. A method for making an adaptive pneumatic seat suspension
system, comprising:

providing a seat carried by a seat suspension;

providing that said seat suspension comprises a pneumatic
cylinder;

providing a piston reciprocally mounted in said pneumatic
cylinder;

providing an air compressor operatively connected to said

pneumatic cylinder;
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providing a control operat;vely connected to said pneumatic
cylinder tc control a pressure in said pneumatic cylinder;

providing at least one ela§tic electrical conductor(s) that
extend through said piston and cylinder to pass current through
said seat suspension; and

providing that said elastic electrical conductor(s) are
electrically insulated from any other elastic electrical

conductor(s) .

13. The method of claim 12, further comprising providing an
electrical s1fp ring interconnecting to said elastic electrical
conductor (s) ~and said seat, and providing that said electrical
slip ring comprises conductors in a circular configuration to
allow continuous 360° rotation of said seat without twisting said

elastic electrical conductor(s).

14, The method of claim 12, further comprising providing a at
least one electrically insulated cavity to form at least a
portion of said electrical insulation of said elastic electrical

conductor(s).
15. The method of claim 12, further comprising providing a

microelectromechanical system (MEMS) operatively connected to

said control and to said piston to sense changing disturbance
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conditions based on movement of said piston, and providing a
pressure sensor operatively connected to said control to sense

pressure in said pneumatic sensor.
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