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(57) Abstract 

An automatic control system for controlling the firmness of a fluid supported mattress (14) of a bed assembly (10). The control system 
includes a motorized fluid pump, a control unit (44) for operating the pump to adjust the firmness of the air mattress (14), a hand held 
remote control unit (42) for actuating the control unit (44), and a transceiver system for transmitting information signals between the hand 
held unit (42) and the control unit (44). The air control system provides for independent control of both bladders (30, 32) in a two bladder 
air mattress (14) from a single Unit (44), and allows a user to consistently set the firmness of each mattress air bladder (30, 32) to a desired 
value. The air control system includes an air pump specially designed to minimize transmission of motor noise into the environment. 
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IMPROVED AIR CONTROL SYSTEM FOR AN AIR BED 

11014 "Y1206"AMMI, 

This invention relates to improved methods and apparatus for 

attaining and regulating the fluid pressure in one or more fluid accommodating 

structures. More particularly, the invention relates to improved air pumps, 

controllers, information processing and hand controls for measuring and 

5 varying the air pressure in an air mattress. 

BACKGROUND OF THE INVENTION 

Air supported mattresses are used with cots and beds to provide 

10 yieldable body supports. The air mattresses can be inflated with hand operated 

pumps or bag pumps. Motor driven blowers and pumps have also been used 

more effectively to supply air under pressure to air mattresses. U.S. Patents 

4,908,895 and 4,644,597, assigned to the assignee of the present invention, describe 

possible constructions of air mattresses. 
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The air mattresses will typically sit within a border which supports 

the mattress such as that described in U.S. Patent 4,991,244, also assigned to the 

assignee of the present invention. Double, queen or king size beds can involve 

two air mattresses or two air chambers with individually adjustable air pressures. 

5 These air chambers may be further divided internally with free fluid flow 

between these further divisions. The air mattresses can be equipped with a one-

way air pressure relief valve operable to limit the air pressure in the air mattress 

to about 1 psig (pounds per square inch gauge, i.e., relative to ambient pressure) 

to prevent seam separation and blowout. 

10 The biasing or firmness characteristics of an air mattress are 

determined by the pressure of the air in the air mattress. Control mechanisms 

have been used to adjust the inflation of air mattresses. Young et al. in U.S. 

Patent No. 4,224,706, for instance, disclose a mechanism for adjusting the amount 

of air in an air mattress. The mechanism disclosed in the '706 patent includes 

15 one or more receptacles connected to air mattresses for supplying air to and 

receiving air from the air mattresses. These receptacles are located in the frame 

below the mattress. The internal volumes of the receptacles are changed by the 

rotation of a hand crank. The variation of the volume in the receptacles adjusts 

the pressure of the air in the air mattresses. 

20 Other control systems for air mattresses have allowed operators to 

vary the air pressure within the mattress at the touch of a button. The hand 

control units in these systems were either located on the air tube connecting the 

pump to the mattress or the hand control units made an electrical connection to 
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the pump and solenoid valves. See, for example, U.S. Patents 4,897,890, 4,829,616, 

4,890,344, also assigned to the assignee of the present invention. 

These hand control units typically allowed for the transmittance of 

two instructions to the pump/control unit. These instructions were either to 

5 increase or to decrease the pressure. The users had to rely on their tactile senses 

in adjusting the air pressure because the units supplied no information to the 

user regarding the pressure in the mattress. 

One previous design of pressure control for an air mattress 

involved keeping the air pressure constant at all times whether the user was on 

10 the mattress or not. See U.S. Patent Nos. 5,142,717 and 4,995,124. A control unit 

allowed for a preset pressure to be set. One problem with this arrangement was 

the dramatic change in pressure at the time a user applied weight to the mattress. 

The air mattress had to have an internal structure to support much of the users 

weight in order to prevent the escape of large volumes of air while regulating the 

15 pressure at the previously set value. The internal structure interfered with the 

comfort advantages of having an air supported mattress. 

Another design of a pressure control unit provided a digital display 

of the internal pressure and push buttons. See U.S. Patent No. 5,020,176. The 

user could either use a constant pressure mode where the pressure could be set by 

20 the user. The user also had the option of using a manual mode where the 

pressure was not kept constant but where the user directly controlled the flow of 

fluid into or out from the mattress. 

In these previous designs, if the bed contained two separate 
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