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Attorney Docket No. 13fl4.58-US-fl1

i E SSEMBLY

Ieghnigal Field

The present invention relates to an electric pump for use with an

inflatable mattress. More particularly, the present invention relates to an improved

valve enclosure assembly used to control the pressure in the inflatable mattress and

method to inflate the mattress.

Background of the Invention

A prior art valve enclosure assembly is shown generally at 1C! in Figure

1. Valve enclosure assembly III] is preferably coupled to a pump 12. The pump 12 is

preferably electrically powered by common household current through cord 13. The

pump 12 is mounted on a base 14. An air inlet if: defined in the base 14 provides

inlet air to the pump 12. Pressurized air is discharged from the pump 12 into the

valve enclosure assembly it} through an air outlet 13 defined in the rear face of the

valve enclosure assembly 1i]. A processor board 2i] is mounted on the upper surface

of the pump 12. A loft pressure sensor 22 and a right pressure sensor 24 are

mounted on the processor board 21'].

The prior art valve enclosure assembly to is formed of two major

subcomponents; enclosure 2+5 and front face 28. The enclosure 26 has four sides and

a rear face. After the various valve components have been mounted within the

enclosure 26, the front face 28 is chemically bonded to the enclosure 2s.
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A right air outlet 3!] is defined within outlet sleeve 32. A left air outlet

34 is defined within the left outlet sleeve 35. The outlet sleeves 32, 35 are formed

integral with the front face 28 and project outward therefrom such that an air hose

may be slipped over the outer surfaee of the outlet sleeves 32, 36. A monitor port 38

may be formed on the outlet sleeve 32. The monitor port 33 is fluidly coupled to the

right air outlet 3f]. Likewise, a monitor port 40 is formed on the outlet sleeve 36 and

is fluidly coupled to the left air outlet 34. Pressure monitor tubes 42 couple the

outlet sleeves 32, 36 to the right pressure sensor as and the left pressure sensor 22,

respectively.

A right and left solenoid {not shown) are mounted within the prior art

valve enclosure assembly ill. Each solenoid has a shiftable plunger [not shown}

coupled thereto. A sealing disk [not shown} is mounted on the end of the plunger.

In the closed configuration, the sealing disks close the right air outlet 3C! and the left

air outlet 34 by sealingly engaging the inner peripheral surface of the respective

outlet sleeves 32, 36. A coil spring {not shown} is mounted concentric with the

plunger between solenoid and the sealing disk to bias the sealing disk to the closed

configuration, thereby fluidly sealing the mattress off from the prior art valve

enclosure assembly 10.

In operation of the prior art device, a command is received by the

processor board if} to inflate either the right or the left bladder of the mattress. as

selected. The pump 12 is energized, drawing air in through air inlet 16, compressing

the air, and discharging the compressed air into the valve enclosure assembly in
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through air outlet 13. The pressure differential between the commanded pressure

and the existing pressure in either the right or left bladder is determined by the

processor board 2t} using inputs from either the left pressure sensor 22 or the right

pressure sensor 24. The left or right solenoid is actuated opening the sealing disk on

the right air outlet 3D or left air outlet 34, as selected, to inflate the desired bladder of

the air mattress. 1it"lfhile the bladder is being inflated, the solenoid must be

periodically disengaged so that the sealing disk seats closing off the air outlet 3f], 34

in order to provide to the processor board 2i] a reading of the existing pressure in the

bladder.

While the prior art valve enclosure assembly It) has proved to be a

useful device, certain problems existed. The sealing disk on the solenoid has a

considerable area. The pressure in the bladder of the air mattress constantly acts

upon the area of the sealing disk, generating a significant force thereon.

Accordingly, the coil spring biasing the sealing disk into the closed configuration

must have substantiai strength in order to counteract the force exerted by the

pressure in the bladder of the air mattress. This further necessitated having a very

large solenoid to overcome the bias of the coil spring in order for the solenoid to

unseat the sealing disk and open the valve. Such solenoids were prone to

overheating. Additionally, with the need to periodically seat the sealing disk in

order to monitor the pressure in the bladder the solenoid needed to be actuated

many times while a bladder was being inflated, further adding to the heat buildup.
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A further problem was that, since the pressure in the bladder was

constantly acting on the sealing disk, the sealing disks tended to develop leaks

around the periphery resulting in the slow deflation of the bladder. Over time. the

sealing disks acquired a layer of dust that contributed to the leaky condition.

Accordingly, there is a need in the industry to minimize bladder leaks,

to provide for continuous monitoring of existing pressure in a bladder of the

mattress. and to provide for increased production efficiencies. Such production

efficiencies include reducing assembly time and eliminating chemical sealants on

the valve air enclosure.

urnm Inv .ntion

The present invention substantially meets the aforementioned needs

of the industry. A new valve design is incorporated in which the pressure in the

respective bladders acts to hold the valve in a closed disposition. The area of the

valve that is subject to the pressure from the bladder has been substantially reduced.

As result of the aforementioned improvements, the actuating solenoids now have

to merely unseat the valve against the force of a small spring in combination with a

reduced force generated by the pressure in the bladder acting on the valve. Much

smaller solenoids are required for this function, thereby reducing the amount of

heat generated in the improved valve enclosure assembly.

Additionally, the pressure in the bladders may be continuously

monitored by means of a tap on the improved valve enclosure assembly. The now
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valve design minimizes leaks from the bladders. Further, assembly time for

assembling the improved valve enclosure assembly has been substantially reduced

with respect to the prior art valve enclosure assembly and chemical sealants

formerly used in the assembly have been eliminated.

The improved valve enclosure assembly of the present invention

includes at least one air bladder, a pump fluidly coupled to the at least one air

bladder for providing compressed air thereto, and a processor for providing

commands to the improved valve enclosure assembly during an inflatef deflate

cycle. The improved valve enclosure assembly is fluidly coupled intermediate the

pump and the at least one air bladder for controlling the inflation of the at least one

air bladder. An enclosure defines a substantially fluidly sealed air chamber and has

at least one air inlet to the air chamber being fluidly coupled to the pump. A

pressure monitor is operably coupled to the processor and is in fluid

communication with the at least one bladder for continuously monitoring the

pressure in the at least one bladder.

The method of the present invention for effecting a desired pressure in

a bladder of an air inflatable mattress is also disclosed. The method includes the

steps of:

providing a commanded desired pressure of the bladder;

opening a valve fluid coupled to the bladder;

continuously monitoring the existing pressure in the bladder;
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determining the differential between the existing pressure in the

bladder and the desired pressure in the bladder;

exhausting air from the bladder through the valve when the

differential indicates that the existing pressure in the bladder is greater than

the desired pressure;

energizing a pump fluidly coupled to the valve for providing

compressed air to the bladder when the differential indicates that the desired

pressure in the bladder is greater than the existing pressure in the bladder to

inflate the bladder; and

closing said valve when the existing pressure in the bladder

substantially equals the desired pressure in the bladder.

madam

Figure 1 is a front elevational view of a prior art valve enclosure

assembly coupled to a pump; _

Figure 2 is an air inflatable mattress system having right and left

inflatable bladders;

Figure 3 is a perspective view of the improved valve enclosure

assembly of the present invention;

Figure 4 is an exploded perspective viev.r of the improved valve

enclosure assembly;
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Figure 5 is a sectioned side elevational view of the interface of the

enclosure, rear cover and the gasket of the improved valve enclosure assembly;

Figure 6 is a perspective view of the improved valve enclosure

assembly with a corner broken out to reveal the solenoid and valve;

Figure 5" is a side elevational view of_the improved valve enclosure

assembly with a portion broken out to reveal the solenoid and valve, with the valve

being sectioned and depicted in the sealed disposition;

Figure 8 is a side elevational view of the improved valve enclosure

assembly with a portion broken out to reveal the solenoid and valve, with the valve

being sectioned and depicted in the open disposition;

Figure '9 is an exploded perspective view of the improved valve

enclosure assembly having two valves with pressure taps;

Figure 10 is perspective view of the inner face of the rear cover of the

improved valve enclosure; and

Figure 11 is a perspective view of the enclosure of the improved valve

enclosure.

Detailed Description of the Drawings

The improved valve enclosure assembly of the present invention is

shown generally at too in the Figures. Referring to Figure 2, improved valve

enclosure assembly 1131] is preferably incorporated into the air mattress system

depicted therein. The improved valve enclosure asflmbly lfll] is incorporated into
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the housing of the pump 112. Pump 112 may be made substantiatly in accordance

with the pump 12 of Figure 1. Other types of pumps are also suitable for use 1with

the improved valve enclosure assembly 10E]. Accordingly, pump 112 is electrically

powered from household current via cord 114. The pump 112 has an air inlet, an air

outlet that is fluidly coupled to the improved valve enclosure assembly 1t111, and a

processor board similar in function to the processor board 20 of prior art Figure 1.

Left and right air hoses 116, 113 are fluidly coupled to the improved valve enclosure

assembly too. The left and right air hoses 116, 115 are fluidly coupled to the left and

right bladders 122, 124 respectively of the air inflatable bed 1211'. A manually operated

controller 126 may be utilized to communicate with the processor board 20 to

command either increased or decreased pressure in either the left bladder or right

bladder 122, 124 as desired, by transmitting a signal to the processor 211. A controller

that is wired to the pump 112 may also be used.

The improved valve enclosure assembly 1111] has two major structural

components; enclosure 13121 and rear cover 132. lr'ifhen mated together, the enclosure

131.] and rear cover 132 define an air chamber 133 internal thereto. Referring to

Figures 3, 4, 5 and 111, the rear cover 132 is a generally rectangular-shaped device

having an outer face 134 and an inner face 136 [Figure 111]. The outer face 134 has a

periphery 133 that extends substantially around a recessed portion 141]. The

periphery 138 includes a plurality of screw bores 142 at the outer margin thereof. A

mounting tab 144 is formed at an edge thereof to facilitate coupling the improved

valve enclosure assembly 1111.1 to a particular configuration of the pump 112.
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The recessed portion 141] has three air ports defined therein; pressure

monitoring port 146. first inlet port 148, and second inlet port 151}. The pressure

monitoring port 146 is fluidly coupled to the interior of the improved valve

enclosure assembly 11:11] and has an outwardly directed portion designed to receive a

small tube thereover for conveying pressure to a pressure sensor.

The first inlet port 148 and second inlet port 15tl| are used in the

alternate depending upon the configuration of the pump 112 that the improved

valve enclosure assembly is mated to. The first inlet port 148 has an outwardly

directed projecting portion for receiving an air tube thereover. Such air tube may

have an inside diameter of approximately five-sixteenths of an inch. A second inlet

port 151.] is designed to mate flush with a similarly sized outlet port from the pump

112. Depending upon the configuration of the pump 112, either the first inlet port

148 or the second inlet port 1511 is formed in a sealed configuration when the rear

cover 132 is formed and another inlet port is used with the particular configuration

of the pump 112.

Referring to Figure 1D, the inner face 13E of the rear cover 132 is formed

in substantially mirror image to the outer face 134. Accordingly, the periphery 152 is

recessed with respect to the projected portion 154. The projected portion 154 has

four side walls 156 and a beveled upper margin 158. Three inwardly directed gasket

hangers 161) are formed on the surface of the inner face 136.

Referring now to Figures 3, 4. b, and 11, the enclosure 13D that is the

second of the two main structural components of the improved valve enclosure
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assemlalj.F 111D is generally box-shaped having two opposed sides 162, 164, a top 168, a

bottom lift] and a front face IFE, evident in Figure 11. A rear cover opening W4 is

defined opposite the front face 1'?2. In a preferred embodiment, the top 1458 has an

inclined portion we that inclines downward toward the front face 1'32. For some

applications of the improved valve enclosure assemhlj,r 1G0, the inclined portion 11-76

accommodates disposing the improved valve enclosure assernbl],r Iflfl next to the

generally circular fan housing of the pump 112.

A plurality of screw receivers IFS are disposed peripheral to the rear

cover opening 1.751 of the enclosure 1311 The home 1313 defined in the screw receivers

HS are disposed such that the bores 1811 will he in registry with the screw bores 142 of

the rear cover 132 when the rear cover 132 is positioned over the rear cover opening

1?4.

A plurality.F of lead grooves 182 are defined in the top 168 of the

enclosure 13f] intersecting the rear cover opening 114. A third inlet port 18:“;E is

defined in the side 162. Like the second inlet port 159, third inlet port 184 is

designed to mate with an outlet port in the fan housing. The third inlet port 134 is

an alternate inlet and is formed sealed off if either the first or second inlet ports 148,

15121 are to be utilized in the particular application of the improved valve enclosure

assembly 1 as.

For use with a particular configuration of the pump 112, the improved

valve enclosure asserrtl:ilj-.»r IUD has an upwardly.Ir directed flange 136 formed on the

side 164. The flange 136 has a screw slot 138 defined therein for coupling to the fan

1D
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1'12 by means of a screw inserted therein and threaded into a bore defined in the

housing of the fan 112.

Referring to Figure 11, the front face NE of the enclosure 13f] preferably

has three valve openings 193 formed therein. Certain applications of the improved

valve enclosure assembly lfli] require the use of either one, two or three valves. In

applications where fewer than three valves are needed, one or two of the valve

openings may be formed sealed when the enclosure 13D is made. Each of the valve

apertures 190 has a circumferential beveled face 192 to assist in the insertion of the

valve into the valve aperture 190, as will be later described.

Referring to Figure 4, the inner surface 194 of the bottom 137i] has two

solenoid guides 196 formed therein, the solenoid guides 19d laterally position

solenoids within the improved valve enclosure assembly 1m], as will be later

described. Additionally, toward the front face 1?2 of the enclosure 13D, solenoid

stops 193 are formed on the inner surface of the bottom Hi]. The solenoid stops 198

act to limit the travel of a solenoid motor in relation to the front face 1?2. A

plurality of screw bores zoo are Formed in the bottom iTii through which screws may

be passed to affix. a solenoid to the bottom Hi}.

As depicted in Figure 4, a deformable gasket 202 is interposed benveen

the rear cover 132 and the enclosure 13!]. The deformable gasket 2132 has a plurality

of port bores Zfls defined therein. The port bores 2B4 are designed to be in registry

with the pressure monitoring port 146, the first inlet port 148, and the second inlet

port 15!}. Additionally, three hanger bores ass are formed in the deformable gasket

1]
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262. 1Wilhen the deformable gasket 262 is mated to the rear cover 132, the hanger

bores 266 are positioned over the gasket hangers 1613 to properly position the

deformable gasket 262 with respect to the rear cover 132. It should be noted that the

outer margin 263 of the deformable gasket 202 has substantially the same

dimensions as the margin of the periphery 152 of the rear cover 132.

At least one paired solenoid 216 and valve 218 are disposed within the

improved valve enclosure assembly lflll. Each solenoid 210 has a solenoid coil 212

and an axially translatable plunger 214, as depicted in Figures 4 and 6—3. A pair of

electrical leads 216 are connected to the solenoid coil 212. Application of electrical

power to the solenoid coil 212 causes the tip of the translatable plunger :14 to extend

from the solenoid 216. Figure 6 depicts the extended disposition of the plunger 214.

1Each of the valves 213 has a valve body 221}. An axial air passageway

222 is defined through the valve body 226, as depicted in Figures 2 and 8. The air

passageway 222 has an air outlet 224. A valve member 226 is disposed at the

opposite end of the air passageway 222 from the air outlet 22:1.

The valve member 226 is biased in the closed disposition depicted in

Figure '2' by a valve spring 28. Preferably, the valve spring 228 exerts about a quarter

of a pound of force on the valve member 226. The valve member 226 is biased into

contact with a valve seat 236 formed peripheral to the air inlet 232. It should be

noted that the Bering seal 231 of the valve member 226 is substantially smaller in

area than the area of the prior art plunger in order to minimize the force necessarin

12
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exerted by the valve spring 228 acting on the [Ii-ring seal 231 of the valve member

226.

The valve body 22E! has a ramped snap fit ring 234 formed slightly

spaced apart from an expanded diameter portion 24s of the valve body 22f]. an O-

ring 236 is preferably disposed between the ramped snap fit ring 234 and the

expanded diameter portion 240.

In an alternative preferred embodiment depicted in Figure 9, a pressure

monitor tab 24D is disposed on the valve body 22D of two of the valves 213. The

pressure monitor tab 240 has an air passageway 222 defined therein that is fluidly

coupled to the air passagmvay 222 of the valve body 2213.

In assembly, the valves 218 are press fit into the valve openings 19G.

Preferably a small press is utilized to insert the valves 218 into the valve openings

19a. The ramped snap—fit ring 234 of the valve 218 rides up the beveled face 192 of

the valve opening 1% as the valve 218 is pressed into the valve opening 15”.]. As

the ramped snap—fit ring 234 passes through the valve opening 19D and

compressively engages the inner peripheral surface of the valve opening 19D, this

disposition puts the D-ring 236 into a compressive sealed engagement between the

expanded diameter portion 240 of the valve 218 and the beveled face 192 of the

valve opening 191:}.

A solenoid 210 is paired with each valve 218. Solenoid 2lfl.is slidably

positioned by the solenoid guides 196 and slid into the enclosure 13o. Travel into

the enclosure 13!} is arrested by the solenoid 21!] coming into contact with the

'13
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solenoid stops 198. The solenoid 2112} is then held in position by screws passing

through the screw bores Elli] into the underside of the solenoid 211]. The leads 216 of

the solenoid 21121 are passed out of the enclosure 1312) through the lead grooves 132.

Plunger 214 is inserted into an axial bore 211 defined in the coil 212. The plunger

214 is free to translate in the bore. At its right-most disposition, as depicted in Figure

2', the plunger 214 is stopped by the gasket hanger 15o. At its left—most disposition, as

depicted in Figure 8, the plunger 214 acts to open the valve 218.

The gasket 2112 is then positioned on the inner face 136 of the rear cover

132 by means of the gasket hangers lot}. The rear cover 132 and the gasket 2D2 are

then positioned in registry.r with the rear cover opening 124 of the enclosure 13f].

The rear cover 132 is affixed to the enclosure 130 bv screws 143 passed through the

screw hores 142 and engaging the screw receivers 128 of the enclosure 130. As the

screws are drawn up, the periphery of the deformable gasket 2132 is compressed

between the margin of the rear cover opening 124 and the side walls 15s of the

projected portion 154 of the rear cover 132, as depicted in Figure 5. The compression

of the deformable gasket therein fluidly seals the rear cover 132 and the enclosure

131], including sealing around the solenoid leads 216 that are passed out of the

enclosure 134:] through the lead grooves 132.

The improved valve enclosure assemblyr IUD is designed to be utilized

with a number of different pump types, pump configurations, and air inflatable beds

12E]. accordingly, some inflatable beds 120 have onlyr a single bladder. In such case, a

single solenoid 21D and valve 218 is utilized with the improved valve enclosure

14
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assembly lilfl. With the single bladder inflated to a given pressure, that pressure

bears on the back side of the valve member 225, thereby assisting the valve spring

228 in biasing the valve member 226 against the valve seat 230. When an increased

pressure in the bladder is desired, the pump 112 is energized and floods the

improved valve enclosure assembly with compressed air. At this point in the

inflate!deflate cycle, the valve 218 and the solenoid 210 are in the sealed disposition

as depicted in Figure 2'.

The solenoid 21E! is then actuated and the translatable plunger 214

advances From the disposition in contact with the gasket hanger 160, as depicted in

Figure 2, into contact with the valve member 226 to unseat the valve member 22E

from the valve seat 230, as depicted by arrow A in Figure 8. In a preferred

embodiment, the combined force of the valve spring 228 and the air pressure from

the bladder against which the solenoid Eli] must act is less than one pound, with the

preferred range of force being between .25 and .4 pounds and the optimum force

being approximately .4 pounds. When the valve member 226 is unseated,

compressed air passes through the air passageway 222 in the valve body to inflate

the bladder.

1When the inflate,’ deflate cycle commanded by the controller 126 calls

for deflation of the bladder, the pump 112 is left unenergized and the valve 218 is

opened as previously described. Certain types of pumps 112 permit the exhausting

of compressed air through the pump 112 by effectively running the pump in

15
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reverse. With such types of pumps 112, this is the preferred means of deflating the

bladder.

Certain types of pumps 112 are fluidly sealed when they are in the

unpowered state. Accordingly, an alternative route to deflate the bladder must be

provided. In such case, a second solenoid 21D and valve 218 is incorporated in the

improved valve enclosure assembly lflfl. The second valve 218 simply opens into

the interior of the housing of the pump 112. Accordingly, to deflate the bladder the

first valve 218 is opened as previously described and the second valve 218 is also

opened, thereby permitting compressed air from the bladder to flov.r through the

first valve 218 into the enclosure 130 and out through the second valve 218 to the

interior of the housing of the pump 112. from which the air is ultimately exhausted.

As depicted in Figure 2r inflatable bed 120 may have a left bladder 122

and a right bladder 124. In such case, the improved valve enclosure assembly 100

must incorporate two solenoids 213 and two valves 218, one valve 213 being

connected to the left air hose 1115 and the second valve 2'13 being connected to the

right air hose 118. The two valves function to inflate and deflate the left and right

air bladders 122, 124 as previously described for the single bladder embodiment. In

the case of using a pump 112 that is sealed when powered down. the third valve 218

is utilized to exhaust air from the left and right bladders I22, 124 as previously

described in relation to the single bladder embodiment.

Further, with the controller 125 as depicted in Figure 2, a desired

inflation of either the left bladder I22 or the right bladder 124 may be commanded.

16
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Such command may require either an inflation or a deflation of the left or right

bladders 122, ]24. In order to meet the command, the processor of the pump 112

must be able to continuously monitor pressure in the respective left bladder or right

bladder 122, 124 as desired. With some configurations of the pump 112; monitoring

can be provided by coupling the pressure monitoring port 146 of the rear cover 132

to the processor.

Alternatively, with other types of pumps 112, such monitoring must be

taken from the valve 213 and may not be continuous, as provided for above.

Accordingly, the valves 218 include the optional pressure monitor tab 24D. in such

case, the pressure monitor tab 241:} of the valve 213 to the left pressure sensor 22, as

depicted in Figure 1. The valve 218 that is fluidly coupled to the right bladder 124

includes a fluid coupling from the right pressure sensor 24 to the pressure monitor

tab 242].

It will he recognized that the foregoing embodiments are merely

exemplary of the invention, and that modifications and extensions will be obvious

which do not depart from the scope of the invention as defined by the following

claims.

1?
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1What is claimed is:

l. An improved valve enclosure assembly for use with an air inflatable

mattress having at least one air bladder inflated by compressed air, a pump fluidly

coupled to the at least one air bladder for providing compressed air thereto, and a

processor for providing commands to the improved valve enclosure assembly

during an inflate ,3 deflate cycle, the improved valve enclosure assembly being fluidly

coupled intermediate the pump and the at least one air bladder for controlling the

inflation of the at least one air bladder, comprising:

an enclosure defining a substantially fluidly sealed air chamber

and having at least one air inlet to the air chamber being fluidly

coupled to the pump; and

pressure monitor means being operably coupled to the processor

and being in fluid cornuumication with the at least one bladder for

continuously monitoring the pressure in the at least one bladder.

2. The improved valve enclosure assembly of claim 1 wherein the

pressure monitor means continuously monitors the pressure in the at least one

bladder during an inflateXdeflate cycle.

3. The improved valve enclosure assembly of claim 1 wherein the

pressure monitor means monitors the pressure in the at least one bladder by

monitoring the pressure in the air chamber.

18
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4. The improved valve enclosure assembly of claim 1 further including at

least one valve being fluidly sealingly disposed in a valve aperture defined in the

enclosure by a snap—fit engagement therewith and being in Fluid commimication

with both the exterior of the enclosure and with the air chamber.

5. The improved valve enclosure assembly of claim 1 wherein a plurality

of guides and stops are disposed within the enclosure for correctly positioning

components within the enclosure.

6. The improved valve enclosure assembly of claim 5 further including at

least one solenoid operated valve disposed within the enclosure, said plurality of

guides and stops for disposing [he solenoid with respect to the valve.

?. The improved valve enclosure assembly of claim 1 further including at

least one valve disposed within the enclosure, the at least one valve being snap fit

in an aperture defined in a wall of the enclosure.

8. _ The improved valve enclosure assembly of claim I" wherein the at least

one valve has a circumferential ramped face, said ramped face for compressively

engaging a circumferential beveled face of the aperture to effect the snap fit of the at

least one valve.
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9. The improved valve enclosure assembly,r of claim 1 further including at

least one valve disposed within the enclosure, the at least one valve having a valve

member, the valve member being biased in sealed disposition by the compressed air

in the bladder.

1D. The improved valve enclosure c’tssen‘lbl},Ir of claim 1 further including at

least a second valve disposed within the enclosure, the at least a second valve for

exhausting compressed air from the enclosure.

‘11. The improved valve enclosure assembly of claim 9 wherein the at

least one valve is fluidly coupled to a first bladder of the inflatable mattress and

further including at least a second valve disposed within the enclosure, the at least a

second valve being fluidly coupled to a second bladder of the inflatable mattress.

12. The improved valve enclosure assembly of claim 11 further including

at least a third valve disposed within the enclosure, the at least a third valve for

exhausting compressed air from the enclosure.

13. The improved valve enclosure assembly of claim 1 wherein the

enclosure is formed of an enclosure portion and a rear cover portion, a flexible seal

20
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being compressivel}r interposed between the enclosure portion and a rear cover

portion to effect a substantially,r fluid tight seal therebetween.

14. The improved valve enclosure assemblyr of claim 13 wherein the

enclosure further includes a plurality of lead grooves defined in the enclosure

portion proximate the rear cover portion; said lead grooves for passing electrical

leads into the enclosure.

15. The improved valve enclosure assembly of claim 14 wherein the

flexible seal fluidly seals the lead wires disposed in the lead grooves.

16.. A method of effecting a desired pressure in a bladder of an air inflatable

mattress; comprising the steps of:

providing a commanded desired pressure of the bladder;

opening a valve fluid coupled to the bladder;

continuously monitoring the existing pressure in the bladder;

determining the differential between the existing pressure in the

bladder and the desired pressure in the bladder;

exhausting air from the bladder through the valve when the

differential indicates that the existing pressure in the bladder is greater

than the desired pressure;

21
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energizing a pump fluidly coupled to the valve for providing

compressed air to the bladder when the differential indicates that the

desired pressure in the bladder is greater than the existing pressure in

the bladder to inflate the bladder; and

closing said valve when the existing pressure in the bladder

substantially equals the desired pressure in the bladder.

1?. The method of claim 16, the mattress having a plurality of air bladders,

further including the steps of:

providing a commanded desired pressure of a selected one of the

plurality of bladders;

opening a valve fluid coupled to the selected one of the plurality of

bladders.

13. The method of claim 16 wherein the existing pressure in the bladder is

continuously monitored at a tap on a valve enclosure assembly.

19. An improved valve'enclosure assembly for use with an air inflatable

mattress having at least one air bladder inflated by compressed air, a pump fluidly

coupled to the at least one air bladder for providing compressed air thereto, and a

processor for providing commands to the improved valve enclosure assembly

during an inflate!rdeflate cycle, the improved valve enclosure assembly being fluidly

22
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coupled intermediate the pump and the at least one air bladder for controlling the

inflation of the at least one air bladder, comprising:

an enclosure defining a substantially fluidly sealed air chamber

and having at least one air inlet to the air chamber being fluidly

coupled to the pump;

at least one valve operably coupled to the enclosure being in selective

fluid communication with the air chamber and being in fluid

communication with the at least one air bladder for selectively fluidly

coupling the air chamber to at least one air bladder; and

pressure monitor means being operably coupled to the processor

and being in fluid communication with the at least one valve for

monitoring the pressure in the at least one bladder.

2D. The improved valve enclosure assembly of claim 19 wherein the at

least one valve has a valve housing, pressure monitor means being formed integral

with said valve housing.

21. The improved valve enclosure assembly of claim 19 further including -

at least one valve being fluidly sealingly disposed in a valve aperture defined in the

enclosure by a snap—fit engagement therewith and being in fluid communication

with both the exterior of the enclosure and with the air chamber.
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22. The improved valve enclosure assembly of claim 19 wherein a

plurality of guides and stops are disposed within the enclosure for correctly

positioning components within the enclosure.

23. The improved valve enclosure assembly,r of claim 22 further including

at least one solenoid operated valve disposed within the enclosure, said plurality of

guides and stops for disposing the solenoid with respect to the valve.

24. The improved valve enclosure assembly of claim 19 further including

at least one valve disposed within the enclosure, the at least one valve being snap fit

in an aperture defined in a wall of the enclosure.

25. The improved valve enclosure assembly of claim 24 wherein the at

least one valve has a circumferential ramped face, said ramped face for

compressivelv engaging a circumferential beveled face of the aperture to effect the

snap fit of the at least one valve.

26. The improved valve enclosure assemblv of claim 19 further including

at least one valve disposed within the enclosure, the at least one valve having a

valve member, the valve member being biased in sealed disposition by the

compressed air in the bladder.
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2?. The improved valve enclosure assemblj,r of claim 19 further including

at least a second valve disposed within the enclosure, the at least a second valve for

exhausting compressed air from the enclosure.

28. The improved valve enclosure assembly,F of claim 26 wherein the at

least one valve is fluidlyr coupled to a first bladder of the inflatable mattress and

further including at least a second valve disposed within the enclosure, the at least a

second valve being fluidlyr coupled to a second bladder of the inflatable mattress.

29. The improved valve enclosure assembly of claim 28 further including

at least a third valve disposed within the enclosure, the at least a third valve for

exhausting compressed air from the enclosure.

3D. The improved valve enclosure assembly of claim 19 wherein the

enclosure is formed of an enclosure portion and a rear cover portion, a flexible seal

being compressivel},r interposed between the enclosure portion and a rear cover

portion to effect a substantially,r fluid tight seal therebetween.

31. The improved valve enclosure assembly of claim 3t} wherein the

enclosure further includes a plurality of lead grooves defined in the enclosure

portion proximate the rear cover portion, said lead grooves for passing electrical

leads into the enclosure.
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32. The improved valve enclosure assembly of claim 31 wherein the

flexible seal fluidly seals the lead wires disposed in the lead. grooves.
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PR 1‘v’ED VALVEE ' " REA? E BL

ABSTRACT

An improved valve enclosure assembly for use with an air inflatable

mattress includes at least one air bladder, a pump fluidly coupled to the at least one

air bladder for providing compressed air thereto, and a processor for providing

commands to the improved valve enclosure assembly during an inflate;rdeflate

cycle. The improved valve enclosure assen‘iliil}r is fluidly coupled intermediate the

pump and the at least one air bladder for controlling the inflation of the at least one

air bladder. An enclosure defines a substantially fluidly sealed air chamber and has

at least one air inlet to the air chamber being fluidly coupled to the pump. A

pressure monitor is operably coupled to the processor and is in fluid

communication with the at least one bladder for continuously monitoring the

pressure in the at least one bladder. A method of effecting a desired pressure in a

bladder of an air inflatable mattress is also disclosed.

2?
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As a below named inventor, I hereby declare that:

1‘

My residence, post office address and citizenship are as stated below next to my name.

I believe I am the original, first and sole inventor {if only one name is listed below} or an original, first and joint
inventor {if plural names are listed below] of the subject matter which is claimed and for which a patent is
sought on the invention entitled IMPROVED VALVE ENCLOSURE ASSELTBLY, the specification of which is
attached hereto unless the following is checked:

[ } The specification was filed on as United States Application
Nmober or PCT International A. plication Number __._H__ and was amended on

{if applicable?

I hereby state that I have reviewed and understand the contents of the above—identified specification, including
the claims, as amended by any amendment reforred to above.

I acknowledge the duty to disclose information which is material to patentability as definedin Title 3?, Code

4":of Federal Regulations, § I55.

2,1 hereby claim foreign priority benefits under Title 35, United States Code, § 119(a}--|[d} of any foreign
;,“lapplicationfsl for patent or inventors certificate listed below and have also identified below any foreign
application for patent or inventors certificate having a filing date before that of the application on which
a priority is claimed.

5 Prior Foreign Applicationts] Priority Claimed

I":3 {Number} (Country) [Day ,flvlonth ,I" Year Filed} {Yes ,-" No}

3: {Number} {Country} {Day 2'Month ,1“ Year File 111} [Yes ,1"No}1!?

“-i

I hereby claim the benefit under Title 35, United States Code, § Millie} of any United States provisional
applicationfs} listed below.

{Application No mber) ._I[Fiiing Date}

[Application Number] {Filing Da tel

I hereby claim the benefit under Title 35, United States Code, § 120' of any United States applicationfs} listed
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States applicationfis} in the marine rovided by the first paragraph of Title 35, United States Code,
§ 112, I acknowledge the duty to disclose ingrmation whichis material to patentability as definedin Title 3?
Code of Federal Regulation? § 1.56 which became available between the filing date of the prior application
and the national or PCT international filing date of this application.
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[Application Number] [Filing Date} {Status — patented, pending, abandoned}

{Application Number] [Filing Date} [Status - patented, pending, abandoned]

I hereby appoint the following attor11ey{s] and ,F or agent{s} to prosecute this application and to transact all
business'111 the Patent and Trademark lCliffice connected therewith:

James H Patterson {31]613]. Steven]. Kenugh {33 190], John F. Thuente {29,5951,Wi11iam M. Hienz DI
(311369}, Paul W. Stanga {38,320'}, William L. Alexander (3?,269}, Girrna Wolde-Michael [36,T24}, and
Kimberly K. Baxter [Ii—4.115134}.

Address all telephone calls to: John F. Thuente at telephone number [512] 349-5'F4?

Address all correspondence to: Jol'm F. Thuente
Patterson 15: Keough, PJ'L.
120E} Rand Tower, 52? Marquette Avenue South

1.1., Minneapolis, Minnesota 55432-1314

‘ 3:1 heieby declare that all statements made herein of my own knowledge are true and that all statements made
fjon information and belief are believed to be true, and further that these statements were made with the
Z=I<nowledge that willful false statements and the like so made are punishable by fine or imprisonment or both,
”=11nder Section lflfll of Title 13 of the United States Code and that such willful false statements may

-":jeopardize the validity of the application or any patent issued thereon

Elamea Edamgira
-: Full name of sole or first inventor (given name, family name}

p... 21...... be rein—H
_t"‘-.iInventor ‘gnature Date

 

SW 1.1a
-- :3_Residence {City and either State or Foreign Country] Citizenship

gm Edge]; gamma corporation filflfi Irenton I sue North, Minneapolis, Minnesota am:
Post Office Address

$3532 2 Date

' LL51

Residence {City and either State or Foreign Country} Citizenship

" nt 11 11 rth ' Ii Mi

Post ID_‘ffice Address

[ 1 Additional inventors are named on the attached sheets.
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[X] Declaration for United States Patent Application.

E: :Fatterson s: Kesugh, PA. Attorney Docket No: 13il4.53-US-fl1
- fig; :IEIII Rand Tower .

a? EE; :52? Marquette Avenue Sleuth
3Ea :ermeapolis, Minnesota 55402-1314
Egg :Telephone: {+512} Sig-EH!)
E; facsimile: {612} 349-9266 APPLICATIDN TRANSMITIAL

Box PATENT APPLICATION

Assistant Commissioner for Patents

Washington, DJC. 20231

“Sir:

Transmitted herewith for filing is the patent application of«I

INVENTURIJS]: James Edwin Giftt, Paul James Mahoney

g FUR: IMPROVED VALVE ENCLOSURE ASSEMBLY

L: Enclosed are:

i [X] Seven II?) sheets of drawings (Figs. 1—11).

F [X] An assignment of the invention to Select Comfort Corporation.

r: [ ] Certified copylies) of a ________________ application.
a [ ] An Information Disclosure Statement.

= [ ] A verified statement to establish small entityr status under 3? CPR.

E: §§ 1.9 and 1.27»:by

The filing fee has been calculated as shown belcmr:

EITHER THAN A

W

FDR: W W RIP-IE 1‘15

Basic FEE s? so

'I‘Ul‘nt. eemms- . 32—20 = 12 $264

INDEP CLAIMS 3-3 = 0

Presence of Multiple
Dependent Claim

TOTAL

It the difference is less than zero. enter "ll”.
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recording fee is attached. The Commissioner is hereb}.r authorized to grant
any extensions of time and to charge anyr fees under 3? CFR. §§ 1.15 and 1.1?
that may be required during the entire pendency of this application to Deposit
Account No. 1s-sssi.
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R gistration No. 29,595
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Petitioner Tempur Sealy — Ex. 1002, p. 40



iii";[LEI

”wmwxflm
’mflfidfl

“rm“

 
Petitioner Tempur Sealy — Ex. 1002, 'p. 41



”n'ri':T[5CiE}!EE
"ELEV”
.1" 

Petitioner Tempur Sealy — Ex. 1002, p. 42



  
1':1h1'TIT.:1]fiEE25

_..L.

Petitioner Tempur Sealy — Ex. 1002, p. 43



{:1

fl
:1
p.

5.;
a..."
,L'

5.3
"xi
FL!
5!
41
M.

1.;— -u- .
_-‘-m'1

a"!

timer Temlfijr Sealy — Ex. 1002, p. 44 1 .

w, -' 1 3'44 [3'9“
2%;



iiI533
111‘:'55'IT

.21".fitnfli'EEEfi[H" 
Petitioner Tempur Sealy — Ex. 1002, p. 45



 



'i‘i'Jh"E"ii"H'51-E'Eiilli211
:flflflflfl“ 



aoaeo

atiiil"'"E‘ll'ii'il"Li"
ail:eaEif"?

‘ - 6] gifts) I if 1/1)}
. I .I

Pittomey Docket No. 1304.53-Ll5-D1

. LC! E ASSEMBLY

Igghnigal Field

The present invention relates to an electric pump for use with an

inflatable mattress. More particularly, the present invention relates to an improved

valve encloSure assembly uSEd to control the pressure in the inflatable mattress and

method to inflate the mattress.

fiaskgmaflnfibflasentiae

A prior art valve enclosure assembly is shown generally at ill in Figure

1. valve encloSure assembly it] is preferably coupled to a pump 12. The pump 12 is

preferably electrically powered by common household current through cord 13. The

pump 12 is mounted on a base '14. An air inlet 16 defined in the base 14 provides

inlet air to the pump 12. Pressurized air is discharged from the pump 12 into the

valve enclosure assembly 10 through an air outlet 18 defined in the rear face of the

valve enclosure assembly it]. A processor board if] is mounted on the upper surface

of the pump 12. A left pressure sensor 22 and a right pressure sensor 24 are

mounted on the processor boascl 2D.

The prior art valve enclosure assembly 10 is formed of two major

subcomponents; enclosure as and front face 23. The enclosure 26 has four sides and

a rear face. After the various valve components have been mounted within the

enclosure 25, the front face 23 is chemically bonded to the enclosure as.
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A right air outlet 3D is defined within outlet sleeve 32. A left air outlet

34 is defined within the left outlet sleeve as. The outlet sleeves 32, 36 are formed

integral with the front face 23 and project outward therefrom such that an air hose

may be slipped over the outer surface of the outlet sleeves 32, as. A monitor port 33

may be formed on the outlet sleeve 32. The monitor port 38 is fluidlv coupled to the

right air outlet 3f}. Likewise, a monitor port so is formed on the outlet sleeve 36 and

is fluidly coupled to the left air outlet 34. Pressure monitor tubes 42 couple the

outlet sleeves 32, 36 to the right pressure sensor 24 and the left pressure sensor 22,

respectively.

A right and left solenoid [not shown) are mounted within the prior art

valve enclosure assembl},r 1ft. Each solenoid has a shiftable plunger {not shown)

coupled thereto. A sealing disk {not shown} is mounted on the end of the plunger.

1n the closed configuration, the sealing disks close the right air outlet 3ft and the left

air outlet 34 by sealinglv engaging the inner peripheral surface of the respective

outlet sleeves 32, 36. A coil spring {not shown) is mounted concentric with the

plunger between solenoid and the sealing disk to bias the sealing disk to the closed

configuration, thereby fluidlyr sealing the mattress off from the prior art valve

enclosure assembly 1t].

In operation of the prior art device, a command is received by the

processor board 20 to inflate either the right or the left bladder of the mattress, as

selected. The pump 12 is energized, drawing air in through air inlet 16, compressing

the air, and discharging the compressed air into the valve enclosure .:~tssernbl'_l,»r 1D
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through air outlet 13. The pressure differential between the commanded pressure

and the existing pressure in either the right or left bladder is determined by the

processor board 2t] using inputs from either the left pressure sensor 22 or the right

pressure sensor 24. The left or right solenoid is actuated opening the sealing disk on

the right air outlet 3D or left air outlet 34, as selected, to inflate the desired bladder of

the air mattress. While the bladder is being inflated, the solenoid must be

periodically disengaged so that the sealing disk seats closing off the air outlet 3t}, 34

in order to provide to the processor board 21‘.) a reading of the existing pressure in the

bladder.

While the prior art valve enclosure assembly 1D has proved to be a

useful device, certain problems existed. The sealing disk on the solenoid has a

considerable area. The pressure in the bladder of the air mattress constantlyr acts

upon the area of the sealing disk, generating a significant. force thereon.

Accordingly. the coil spring biasing the sealing disk into the closed configuration

must have substantial strength in order to counteract the force exerted by the

pressure in the bladder of the air mattress. This further necessitated having a verjv

large solenoid to overcome the bias of the coil spring in order for the solenoid to

unseat the sealing disk and open the valve. Such solenoids were prone to

overheating. Additionally, with the need to periodically seat the sealing disk in

order to monitor the pressure in the bladder the solenoid needed to be actuated

'rnanjv times while a bladder was being inflated, further adding to the heat buildup.
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A further problem was that, since the pressure in the bladder was

constantly acting on the sealing disk, the sealing disks tended to develop leaks

around the periphery resulting in the slow deflation of the bladder. Over time, the

sealing disks acquired a layer of dust that contributed to the leaky condition.

Accordingly, there is a need in the industry to minimize bladder leaks,

to provide for continuous monitoring of existing pressure in a bladder of the

mattress, and to provide for increased production efficiencies. Such production

efficiencies include reducing assembly time and eliminating chemical sealants on

the valve air enclosure.

Summary of the invention

The present invention substantially meets the afommentioned needs

of the industry. A new valve design is incorporated in which the pressure in the

respective bladders acts to hold the valve in a closed disposition. The area of the

valve that is subject to the pressure from the bladder has been substantially reduced.

As result of the aforementioned improvements, the actuating solenoids now have

to merely unseat the valve against the force of a small spring in combination with a

reduced force generated by the pressure in the bladder acting on the valve. Much

smaller solenoids are required for this function, thereby reducing the amount of

heat generated in the improved valve enclosure assembly.

Additionally, the pressure in the bladders may be continuously

monitored by means of a tap on the improved valve enclosure assembly. The new
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valve design minimizes leaks from the bladders. ‘Ffurther, assembly time for

assembling the improved valve enclosure assembly has been substantially reduced

with respect to the prior art valve enclosure assembly and chemical sealants

formerly used in the assembly have been eliminated.

The improved valve enclosure assembly of the present invention

includes at least one airlbladder. a pump fluidly coupled to the at least one air

bladder for providing compressed air thereto, and a processor for providing

commands to the improved valve enclosure assembly during an inflater’det‘late

cycle. The improved valve enclosure assembly is fluiElly-couplerel—intermediate the

pump and the at least one air bladder for controlling_the..inflation_o_t'_the at least-one

air bladder. An enclosure defines a substantially fluidlyIr sealed air chamber and has

at least one air inlet to the air chamber being fluidly coupled to the pump. A

pressure monitor is operably coupled to the processor and is in fluid

communication with the at least one bladder for continuously monitoring the

pressure in the at least one bladder.

The method of the present invention for effecting a desired pressure in

a bladder of an air inflatable mattress is also disclosed. The method includes the

steps of:

providing a commanded desired pressure of the bladder;

opening a valve fluid coupled to the bladder;

continuously monitoring the existing pressure in the bladder;
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determining the differential between the existing pressure in the

bladder and the desired pressure in the bladder;

exhausting air from the bladder through the valve when the

differential indicates that the existing pressure in the bladder is greater than

the desired pressure;

energizing a pump fluidlj.r coupled to the valve for providing

compressed air to the bladder when the differential indicates that the desired

pressure in the bladder is greater than the existing pressure in the bladder to

inflate the bladder; and

closing said valve when the existing pressure in the bladder

substantially equals the desired pressure in the bladder.

Detailed De er' tion of win

Figure 1 is a front elevational view of a prior art valve enclosure

assemva coupled to a pump; _

Figure 2 is an air inflatable mattress system having right and left

inflatable bladders;

Figure 3 is a perspective view of the improved valve enclosure

assernbljg,F of the present invention; L

Figure 4 is an exploded perspective view of the I improved valve

enclosure assembly;
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Figure 5 is a sectioned side elevational view of the interface of the

enclosure, rear cover and the gasket of the improved valve enclosure assembly;

Figure I5 is a perspective view of the improved valve enclosure

assembly with a corner broken out to reveal the solenoid and valve;

Figure '9‘ is a side elevational view oflthe improved valve enclosure

assembly with a portion broken out to reveal the solenoid and valve, with the valve

being sectioned and depicted in the sealed disposition;

Figure B is a side elevational view of the improved valve enclosure

assembly with a portion broken out to reveal the solenoid and valve, with the valve

3% being sectioned and depicted in the open disposition;
5...!

2 Figure 9 is an exploded perspective view of the improved valve

E enclosure assembly having two valves with pressure taps;
a: .

Figure 1D is perspective view of the inner face of the rear cover of the

FE improved valve enclosure: and

3 Figure 11 is a perspective view of the enclosure of the improved valve

enclosure.

Detailed Description of. the Drawings

The improved valve enclosure assembly of the present invention is
a1

MIA, tulialqrshown generally at lflfl in the Figures. Referring to Figure 2. improved valve

enclosure assembly lflfl is preferably incorporated into the air mattress system

depicted therein. The improved valve enclosure assembly IUD is incorporated into
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the housing of the pump 112. Pump 112 may be made substantially in accordance

with the pump 12 of Figure 1. |[Either types of pumps are also suitable for use with

the improved valve enclosure assembly 111E}. Accordingly, pump 112 is electrically

powered from household current via cord 114. The pump 112 has an air inlet, an air

outlet that is fluidly coupled to the improved valve enclosure assembly 1m], and a

processor board similar in function to the processor board 2D of prior art Figure 1.

Left and right air hoses 116, 113 are fluidly coupled to the improved valve enclosure

assembly 1111]. The left and right air hoses 116, 113 are fluidly coupled to the left and

right bladders 122, 124 respectively of the air inflatable bed 121). A manually operated

controller 126 may be utilized to communicate with the processor board 211 to

command either increased or decreased pressure in either the left bladder or right

bladder 122, 124 as desired, by transmitting a signal to the processor 211. A controller

that is wired to the pump 112 may also be used.

The improved valve enclosure assembly 1131] has two major structural

components; enclosure 1311 and rear cover 132. When mated together, the enclosure

131] and rear cover 132 define an air chamber 133 internal thereto. Referring to

Figures 3, 4, 5 and 1D, the rear cover 132 is a generally rectangular-shaped device

having an outer face 134 and an inner face 136 [Figure 113). The outer face 134 has a

periphery 133 that extends substantially around a recessed portion 14a. The

periphery 133/ includes a plurality of screw bores 142 at the outer margin thereof. A.

mounting tab 144 is formed at an edge thereof to facilitate coupling the improved

valve enclosure asfimbly 11113 to a particular configuration of the pump 112.
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The recessed portion 146 has three air ports defined therein,- pressure

monitoring port 146, first inlet port 148, and second inlet port 1513. The pressure

monitoring port 146 is fluidly coupled to the interior of the improved valve

enclosure assembly 1GB and has an outwardly directed portion designed to receive a

small tube thereover for conveying pressure to a pressure sensor.

The first inlet port 143 and second inlet port 1513 are used in the

alternate depending upon the configuration of the pump 112 that the improved

valve enclosure assembly is mated to. The first inlet port 148 has an outwardly

directed projecting portion for receiving an air tube thereover. Such air tube may

have an inside diameter of approximately five-sixteenths of an inch. A second inlet

port ISD is designed to mate flush with a similarly sized outlet port from the pump

112. Depending upon the configuration of the pump 112, either the first inlet port

143 or the second inlet port 156 is formed in a sealed configuration when the rear

cover 132 is formed and another inlet port is used with the particular configuration

of the pump 112.

Referring to Figure ll], the inner face 136 of the rear cover 132 is formed

in substantially mirror image to the outer face 134. Accordingly, the periphery 152 is

recessed with respect to the protected portion 154. The projected portion 154 has

four side walls 156 and a beveled upper margin 158. Three inwardly directed gasket

hangers 16!] are formed on the surface of the inner face 136.

Referring now to Figures 3, 4, 6, and 11, the enclosure 13!:I that is the

second of the two main structural components of the improved valve enclosure
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assembly 1111'] is generally box—shaped having two opposed sides 162, 164, a top 168, a

bottom Hi] and a front face 1?2, evident in Figure 11. A rear cover opening 1?4 is

defined opposite the front face 1'11 In a preferred embodiment, the top 163 has an

inclined portion 1?:‘3 that inclines downward toward the front face 1?2. For some

applications of the improved valve enclosure assembly lflfl, the inclined portion 1Tb

accommodates disposing the improved valve enclosure assembly 1111] next to the

generally circular fan housing of the pump 112.

A plurality of screw receivers 1?8 are disposed peripheral to the rear

cover opening 1:11 of the enclosure 1311'. The bores 1813 defined in the screw receivers

'1 T8 are disposed such that the bores 1811 will be in registry with the screw bores 142 of

the rear cover 132 when the rear cover 132 is positioned over the rear cover opening

1?4.

A plurality of lead grooves 182 are defined in the top 168 of the

enclosure 13D intersecting the rear cover opening 1:11. A third inlet port 134 is 

defined in the side 1152. Like the second inlet port 15:], third inlet port 1341s

designed to mate with an outlet port in the fan housing. The third inlet port 134 is

an alternate inlet and is formed sealed off if either the first or second inlet ports 143,

15G are to be utilized in the particular application of the improved valve enclosure

assembly 111D.

For use with a particular configuration of the pump 112, the improved

valve enclosure assembly 11111 has an upwardly directed flange 18:5 formed on the

side 16:4. The flange 186 has a screw slot 133 defined therein for coupling to the fan

ID
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“112 by means of a screw inserted therein and threaded into a bore defined in the

housing of the fan 112.

Referring to Figure 11, the front face 1??! of the enclosure 130 preferably

has three valve openings 19G formed therein. Certain applications of the improved

valve enclosure assembly lflfl require the use of either one, two or three valves. In

applications where fewer than three valves are needed, one or two of the valve

openings may be formed sealed when the enclosure 130 is made. Each of the valve

apertures 15“.} has a circumferential beveled face 192 to assist in the insertion of the

valve into the valve aperture 190, as will be later described.

Referring to Figure 4, the inner surface 194 of the bottom Ni] has two

solenoid guides 196 formed therein, the solenoid guides 1945 laterally position

solenoids within the improved valve enclosure assembly 1011], as will be later

described. Additionally: toward the front face 11': of the enclosure 13!}, solenoid

stops 19f! are formed on the inner surface of the bottom IFIIJ. The solenoid stops 198

act to limit the travel of a solenoid motor'in relation to the front face 1?2. A

plurality of screw bores Zflfl are formed in the bottom 11ft] through which screws may

be passed to affix a solenoid to the bottom 17d].

As depicted in Figure 4, a deformable gasket‘ZDZ is interposed between

the rear cover 132 and the enclosure 130. The deformable gasket 2D2 has a plurality

of port bores 204 defined therein. The port bores 2M are designed to be in registry

with the pressure monitoring port 145, the first inlet port 148, and the second inlet

port 1512]. Additionally, three hanger bores 2136 are formed in the deformable gasket

11

Petitioner Tempur Sealy — Est. 1002, p. 53



HI

"111'1.3It's133:;
'11-"

“isis

mi:11‘]:115:1?itiiiat:is:

2132. 1.r‘ir'hen the deformable gasket 2tl2 is mated to the rear cover 132, the hanger

bores 2:215 are positioned over the gasket hangers loll to properly position the

deformable gasket 202 with respect to the rear cover 132. It should be noted that the

outer margin 2'08 of the deformable gasket 21:12 has substantially the same

dimensions as the margin of the periphery 152 of the rear cover 132. I

At least one paired solenoid 210 and valve 218 are disposed within the

improved valve enclosure assembly mil. Each solenoid 211) has a solenoid coil 212

and an axially translatable plunger 2'14, as depicted in Figures 4 and 6'3. A pair of

electrical leads 216 are connected to the solenoid coil 212. Application of eleetrical

power to the solenoid coil 212 causes the tip of the translatable plunger 214 to extend

'trom the solenoid 21D. Figure 8 depicts the extended disposition of the plunger 214.

Each of the valves 213 has a valve body 221]. An axial air passageway

222 is defined through the valve body 221'], as depicted in Figures 2 and EL The air

passageway 222 has an air outlet 224. A valve member 226 is disposed at the

opposite end of the air passageway 222 from the air outlet 224.

The valve member 226 is biased in the closed disposition depicted in

Figure 2 by a valve spring 2213-.— Preferably, the valve spring 223 exerts about a quarter

of a pound of force on the valve member 22s. The valve member 226 is biased into

contact with a valve seat 23G formed peripheral to the air inlet 232. It should be

noted that the Cl—ring seal 231 of the valve member 226 is substantially smaller in

area than the area of the prior art plunger in order to minimize the force necessarily

12
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exerted by the valve spring 223 acting on the D-ring seal 231 of the valve member

226.

The valve body 223 has a ramped snap fit ring 234 formed slightly

spaced apart from an expanded diameter portion 240 of the valve body 223. An It}

ring 236 is preferably disposed between the ramped snap fit ring 234 and the

expanded diameter portion 240.

In an alternative preferred-embodiment depicted in Figure 9, a pressure

monitor tab 2413 is disposed on the valve body 220 of two of the valves 213. The

pressure monitor tab 240 has an air passageway 222 defined therein that is fluidly

coupled to the air passageway 22 of the valve body 223.

In assembly, the valves 218 are press fit into the valve openings lgfl.

Preferably a small press is utilized to insert the valves 213 into the valve openings

19121 The ramped snap-fit ring 234 of the valve 218 rides up the beveled face 192 of

the valve opening 193 as the valve 213 is pressed into the valve opening 1911]. As

the ramped snap-fit ring 234 passes through the valve opening 19!] and

eompressively engages the inner peripheral surface of the valve opening 191:], this

disposition puts the O-ring 23-5 into a compressive sealed engagement between the

expanded diameter portion 243 of the valve 213 and the beveled face 192 of the

valve opening 190.

A solenoid 213 is paired with each valve 213. Solenoid 21!) is slidably

positioned by the solenoid guides 196 and slid into the enclosure 13!]. Travel into

the enclosure 13D is arrested by the solenoid 2113 coming into eontaet with the

13
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solenoid stops 198. The solenoid 2143 is then held in position by screws passing

through the screw bores 2E"? into the underside of the solenoid 21a. The leads 21E: of

the solenoid 210 are passed out of the enclosure 13!] through the lead grooves 132.

Plunger 214 is inserted into an axial bore 211 defined in the coil 212. The plunger

214 is free to translate in the bore. At its right-most disposition, as depicted in Figure

5’, the plunger 214 is stopped by the gasket hanger 160. At its left-most disposition, as

depicted in Figure 3, the plunger 214 acts to open the valve 218.

The gasket 2H2 is then positioned on the inner face 13E of the rear cover

132 by means of the gasket hangers 16121. The rear cover 132 and the gasket 2D2 are

then positioned in registryr with the rear cover opening 1?4 of the enclosure 13G.

The rear cover 132 is affixed to the enclosure 13E]I by screws 143 passed through the

screw bores 142 and engaging the screw receivers 128 of the enclosure 130. As the

screws are drawn up, the periphery of the deformable gasket 202 is compressed

between the margin of the rear cover opening 124 and the side walls 156 of the

projected portion 154 of the rear cover 132, as depicted in Figure 5. The compression

of the deformable gasket therein fluidly seals the rear cover 132 and the enclosure

13!}, including sealing around the solenoid leads 216 that are passed out of the

enclosure 13E! through the lead grooves 182.

The improved valve enclosure assembly 100 is designed to be utilized

with a number of different pump types, pump configurations, and air inflatable beds

12!]. Accordingly, some inflatable beds 123 have only a single bladder. In such case, a

single solenoid 21D and valve 213 is utilized with the improved valve enclosure

14
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assembly lilil. With the single bladder inflated to a given pressure, that pressure

bears on the back side of the valve member 2215, thereby assisting the valve spring

228 in biasing the valve member 226 against the valve seat 2311}. When an increased

pressure in the bladder is desired, the pump 112 is energized and floods the

improved valve enclosure assembly with compressed air. Pit-this point-in the

inflatefdeflate cycle, the valve 218 and the solenoid 21!] are in the sealed disposition

as depicted in Figure 2.

The solenoid 211'.) is then actuated and the translatable plunger 21-1

advances from the disposition in contact with the gasket hanger loll. as depicted in

Figure 2', into contact with the valve member 22b to unseat the valve member 226

from the valve scat-255i], as depicted by arrow A in Figure 8. In a preferred

embodiment, the combined force of the valve spring 228 and the air pressure from

the bladder against which the solenoid 21D must act is less than one pound, with the

preferred range of force being between .25 and .4 pounds and the optimum force

being approximately .4 pounds. When the valve member 226 is unseated,

compressed air passes through the air passageway 222 in the valve body to inflate

the bladder.

When the inflate!rdeflate cycle commanded by the controller 126 calls

for deflation of the bladder, the pump 112 is left unenergized and the valve 218 is

opened as previously described. Certain types of pumps 112 permit the exhausting

of compressed air through the pump 112 by effectively running the pump in

15
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reverse. With such types of pumps 112. this is the preferred means of deflating the

bladder.

Certain types of pumps 112 are fluidly sealed when they are in the

unpowered state. Accordingly, an alternative route to deflate the bladder must be

provided. in such case, a second solenoid 2111 and valve 213 is incorporated in the

improved valve enclosureassembly 11:10. The second valve 213 simply opens into

the interior of the housing of the pump 112. Accordingly, to deflate the bladder the

first valve 218 is opened as previously described and the second valve 213 is also

opened, thereby permitting compressed air from the bladder to flow through the

first valve 213 into the enclosure 1313 and out through the second valve 218 to the

interior of the housing of the pump 112, from which the air is ultimately exhausted.

As depicted in Figure 2, inflatable bed 121] may have a left bladder 122

and a right bladder 124. in such case, the improved valve enclosure assembly It'll]

must incorporate two solenoids 216 and two valves 213, one valve 218 being

connected to the left air hose 116 and the second valve 213 being connected to the

right air hose 118. The two valves function to inflate and deflate the left and right

air bladders 122. 124 as 'previouslydescribed for the single bladder embodiment. In

the case of using a pump 112 that is sealed when powered down, the third valve 213

is utilized to exhaust air from the left and right bladders 122, 124 as previously

described in relation to the single bladder embodiment.

Further, with the controller 12-5 as depicted in Figure 2, a desired

inflation of eithEr the left bladder 122 or the right bladder 124 may be commanded.

16
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Such command may require either an inflation or a deflation of the left or right

bladders 122, 124. In order to _meet the command, the processor of the pump 112

must be able to continuously monitor pressure in the reapective left bladder or right

bladder 122, 124 as desired. 1With some configurations of the pump 112, monitoring

can be provided by coupling the pressure monitoring port 146 of the rear cover 132

to the processor.

Alternatively, with other types of pumps 112, such monitoring must be

taken from the valve 218 and may not be continuous,r as provided for above.

Accordingly, the valves 218 include the optional pressure monitor tab 240. In such

case, the pressure monitor tab 24C! of the valve 218 to the left pressure sensor 22, as

depicted in Figure 1. The valve 213 that is fluidly coupled to the right bladder 124

includes a fluid coupling from the right pressure sensor 24 to the pressure monitor

tab 24D.

'It will be recognized that the foregoing embodiments are merely

exemplary of the invention, and that modifications and extensions will be obvious

which do not depart from the scope of the invention as defined by the following

claims.

1'?
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1. An improved valve enclosure assembly for use wit an air inflatable

1lllfhat is claimed is:

 

  
 

 
 

 
 

   
 

 

mattress having at least one air bladder inflated by compres d air, a pump fluidly

coupled to the at least one air bladder for providing c pressed air thereto, and a

processor for providing commands to the impr ed valve enclosure assembly

during an inflate!deflate cycle, the improved v e enclosure assembly being fluidly

q [I coupled intermediate the pump and the at ast one air bladder for controlling the

inflation of the at least one air bladder, mprising:

an enclosure defining substantially fluidly sealed air chamber
El
rel: .

_T: and having at least one ir inlet to the air chamber being fluidly

g: coupled to the pump; ; d

-_f—: pressure mo tor means being operably coupled to the processor

Ta and being in fl id communication with the at least one bladder for

:7: continuously onitoring the pressure in the at least one bladder.
33

2. The improved valve enclo re assembly of claim 1 wherein the 

 
 
 
 

  

pressure monitor means continuously onitors the pressure in the at least one 

bladder during an inflate! deflate cyc .

3. The improved osure assembly of claim 1 wherein the

nitors the pressure in the at least one bladder bypressure monitor means

monitoring the pressure i the air chamber.

18
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ssembly of claim 1 further including at  
 

  
 

4. The improved valve enclosur

least one valve being fluidly sealing] isposed in a valve aperture defined in the

enclosure by a snap-fit engageme therewith and being in fluid communication

with both the exterior of the e osure and with the air chamber.

5. The improved valve 'en osure assembly of claim 1 wherein a plurality

QVof guides and stops are dispo d within the enclosure for correctly positioning

 

f

3 R The improved valve enclosure assembly of claim 5' further including at

least one solenoid operated valve disposed within the enclosure, said plurality of

guides and stops for disposing the solenoid with respect to the valve.

 

 
 

  

?. The improved valve closure assembly of claim 1 further including at

least one valve disposed with' the enclosure, the at least one valve being snap fit

in an aperture defined in_a_ all of the enclosure.

fi. . The improved valve enclosure assembly of claim wherein the at least

one valve has a circumferential ramped face, said ramped face for compressively

engaging a circumferential beveled face of the aperture to effect the snap fit of the at

least one valve.

19
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9. The improved valve enclosure ssembly of claim 1 further including at

least one valve disposed within the enclo re, the at least one valve having a valve

member, the valve member being biase in sealed disposition by the compressed air

in the bladder.

”I'D. The improved valve closure assembly of claim 1 further including at

least a second valve-disposed thin the enclosure, the at least a second valve for

exhausting compressed air fro the enclosure.

11. The improve valve enclosure assembly of claim 9 wherein the at

least one valve is fluidly oupled to a first bladder of the inflatable mattress and

Further including at lea s ond valve disposed within the enclosure, the at least a

second valve being flui y coupled to a second bladder of the inflatable mattress.

12. The im roved valve enclosure assembly of claim 11 further including

at least a third val e disposed within the enclosure, the at least a third valve for

exhausting compr ssed air from the enclosure.

13. The improv d valve enclosure assembly of claim 1 wherein the

enclosure is formed of a enclosure portion and a rear cover portion, a flexible seal

2t}
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- a Li] being compressivelv interposed etween the enclosure portion and a rear cover
portion to effect a substantially uid tight seal therebetween.

,7 ”Is The improved valve enclosure assembly of claim1 1,3 wherein the

enclosure further includes a plurality' of lead grooves defined in the enclosure

portion proximate the rear cover portion, said lead grooves for passing electrical

leads into the enclosure.

3' ’7

 
 

 
 
 
 
 

 

:_ l‘fi. The improved valve enclosure assembly of claim H wherein the

: flexible seal fluidly seals the lead wires disposed in the lead grooves.
5

an: 16. A method of effecting a desir d pressure in a bladder of an air inflatable
:13:

:=_ mattress, comprising the steps of:

' providing a commanded d sired pressure of the bladder;
a

g opening a valve fluid cou led to the bladder;
a:

continuously monitorin the existing pressure in the bladder;

determining the di ntial between the existing pressure in the

bladder and the desired r so it the bladder;

exhausting air fro the bladder through the valve when the

differential indicates th the existing pressure in the bladder is greater

than the desired press re;

21
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energizing a pump flu-idly coupled o the valve for providing

  

 

 
 
 
 

 
 

compressed air to the bladder when t - differential indicates that the

desired pressure in the bladder is ,_ eater than the existing pressure in

the bladder to inflate the bladde . and

closing said valve to n the existing pressure in the bladder

substantially equals the de 'red pressure in the bladder.

1?. The method , aim 16, the mattress having a plurality of air bladders,

further including the s

1%: providing a commanded desired pressure of a selected one of the

i; plurality of bladders;

:i openi a valve fluid coupled to the selected one of the plurality of
: bladders.

ii 18. The method of aim is wherein the existing pressure in the bladder is
a a)”

ontinuously monitored a tap on a valve enclosure assembly.

 
 
 

 

 

19. An improved valveienclosure a embly for use with an air inflatable

mattress having at least one air bladder i ated by compressed air, a pump fluidly

coupled to the at least one air bla iding compressed air thereto, and a

processor for providing comma he improved valve enclosure assembly

e improved valve enclosure assembly being fluidly

fl \
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coupled intermediate the pump and the at least o e air bladder for controlling the

  

 
 
 
 

inflation of the at least one air bladder, compris‘ g:

an enclosure defining a substa iallv fluidly,r sealed air chamber

and having at least one air inlet o the air chamber being'fluidlv

coupled to the pump,-

at least one valve operab coupled to the enclosure being in selective

fluid communication w' the air chamber and being in fluid

communication with the- least one air bladder for selectivelyr fluidly

coupling the air chamber o at least one air bladder; and

pressure monitor means being operably' coupled to the processor

and being in fluid  mmunication with the at least one valve for

monitoring the pres ure in the at least one bladder.

2G. The improved valve cnc sure assemva of claim 19 wherein the at

least one valve has a valve housing, ressure monitor means being formed integral  
 
 

  

 

 

with said valve housing.

21. The improved v ve enclosure assembly of claim 19 further including

at least one valve being tlu' 1v sealinglv disposed in a valve aperture defined in the

enclosure by a snap-fit ngagement therewith and being in fluid communication

with both the exterior f the enclosure and with the air chamber.
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22. The improved valve enc sure assembl}.F of claim 1'Eir wherein a

&% plurality of guides and stops are
positioning components within t e enclosure.

 isposed within the enclosure for correctly,r

2.6”. The improved valve enclosure assembly of claim QZ further including

at least one solenoid operated valve disposed within the enclosure, said plurality of

guides and stops for disposing the solenoid with respect to the valve.

24. The improved valve encl ure assemblyI of claim 19 further includingi'

at least one valve disposed within t enclosure, the at least one valve being snap fit 
 

 
 
 

in an aperture defined in a wall the enclosure.

25. The improve valve enclosure assembly of claim 24 wherein the atasas.)'i'."1.“:ll]'“llama"iii'11?ElliiEa:T'iz'ilfil
least one valve has circumferential ramped face, said ramped face for

compresr-‘.-ivelj,ir engag‘ g a circumferential beveled face of the aperture to effect theallab:3
snap fit of the at is st one valve.

 

 

 
 

26. The improved valve en osure assembly of claim 19 further including

at least one valve disposed wi the i'tclosure, the at least one valve having a

valve member, the valve me being biased in sealed disposition by the

compressed air in the bladder.

24
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2?. The improved valve enclosure as mbly of claim 19 further including

  

 

 

 
 

  
 

at least a second valve disposed within the closure, the at least a second valve for

exhausting compressed air from the enc sure.

28. The improved valve nclosure assembly of claim 26 wherein the at

least one valve is fluidly coupl to a first bladder of the inflatable mattress and

further including at least a ‘ nd valve disposed within the enclosure, the at least a

second valve being fluid pled to a second bladder of the inflatable mattress.

l"
...v

g 29. The impr ved valve enclosure assembly of claim 23 further including
if}

[-i at least a third valv disposed within the enclosure, the at least a third valve for
is.

E exhausting compr sed air from the enclosure.

:3 3E]. The improved va e enclosure assembly of claim 19 wherein the

  
 

- enclosure is formed of an en osure portion and a rear cover portion, a flexible seal

'0. eing compressively int posed between the enclosure portion and a rear cover

portion to effect a sub antially fluid tight seal therebetween.

l7 its
at]. The improved valve enclosure assembly of claim 3+5 wherein the

enclosure further includes a plurality of lead grooves defined in the enclosure

portion proximate the rear cover portion, said lead grooves for passing electrical

leads into the enclosure.

25
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r? 3f. The improved valve enclosure assembly of claim 31’ wherein the

flexible seal fluidly seals the lead wires disposed in the lead grooves.

enshhvvnonn
f!.r
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l UVED VALVE E URE ASSEMBLY “(AG-.0 

ABSTRACT

An improved valve enclosure assembly for use with an air inflatable

mattress includes at least one air bladder. a pump fluidly coupled to the at least one

air bladder for providing compressed air thereto, and a processor for providing

commands to the improved valve enclosure assembly during an inflate fdefllate

cycle. The improved valve enclosure assembly is fluidly coupled intermediate1 the

pump and the at least one air bladder for controlling the inflation of the at least one

air bladder. Iain enclosure defines a substantially fluidly sealed air chamber and has

at least one air inlet to the air chamber being fluidly coupled to the pump. A

pressure monitor is operably coupled to the processor and is in fluid

communication with the at least one bladder for continuously monitoring the

pressure in the at least one bladder. A method of effecting a desired pressure in a

bladder of an air inflatable mattress is also disclosed.

2?
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United States applicationfs} in the manner royided by the first paragraph of Title 35, United States Code,
§ 112, l acknowledge the duty to disclose infpormation which is material to patentability as defined in Title 3?,
Code of Federal Regulations, § 1.55 which became available between the filing date of the prior application
and the national or PCT international filing date of this application.
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,1 ' ., ‘fney Docket No. 13D4.53-US-fl1

.11 -’ I

[Application Number] [Filing Date} {Status - patented, pending, abandoned]

{Application Number] {Filing Date} {Status — patented, 1:1e1'11d111'igr abandoned]

I hereby appoint the following:r attorney1[s]| and ,1" or agentfs} to prosecute this application and to transact all
business'in the Patent and Trademark Office connected therEvvith:

James H. Patterson (30,6?3}, Steven J. Keough (33,190), John F. Thuente {29,595}, William M. Hienz III
(3?,1369}, Paul W. Stanga {38,320}, William L. Alexander {31269}, Girma Wolde-Michael {36,1724}, and
Kimberly K. Baxter (It—eases].

Address all telephone calls to: John F. Thuente at telephone number [612} 349.5%?

Address all correspondence to: John F. Thuente

Patterson 8: Keough, RA.
12th} Rand Tower, 52? Marquette Avenue South
Minneapolis, Minnesota 55402—1314'—'.fl'

3'1
”=1 hereby declare that all statements made herein of my own knowledge are true and that all statements made
Eon information and belief are believed to be true; and further that these statements were made with the
'1'-:knowledge that willful false statements and the like so made are punishable by fine or imprisonment or both.
Fullunder Section lilfll of Title 13 of the United States Code and that such willful false statements may

jeopardize. the validity of the application or any patent issued thereon.

:41 El . G'Ei
: Full name of sole or first inventor (given name, family name)

'1 %m {Du-m 104; 71211211"lilnventor 1gnatnre . Date

v ‘ 1.11.5.

Residence {City and either State or Foreign Country) Citizenship

 
11.11311"1'11;-
111'“-

 
s- as“? 7 

 
Date

Lfi

Residence (City and either State or Foreign Country} Citizenship

e t frt r ra' lTrnt Lae i 'Mi

Post Office Address

[ ] Additional inventors are named on the attached sheets.
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Ploooo flno noloimr a communication irom tho EXAMINER in charge of this applicaiion.

— Commissioner Df Faionis
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Application No. Applicants:

Office Actfa" Summary Enaminflr Group A." Unit ltl I. Willi I 'I I

—-lillllllll: lililiiil. : I

Ll This action is FINAL. fl

[3] Responsive to communicationls} filed on Juli .23 3‘33?

CI Elnee this application is in condition for allowance except for formal matters, prosecution as to the merits is closed
in accordance with the practice under Ex parte fluorite, 1935 [2.1]. 11; 453 (LG. 213.

A shortened statutorv period for response to this action is set to expire 3 monthtel. or thirtrjr davs. whichever

is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the

application to become abandoned. l35 U.S.i:. s 133}. Extensions of time matr be obtained under the provisions of
3? CFFi1.1.'I-lfilai.

Disposition of Claims

m ClaimjejH2—iEi'flrfl pending in the application

(it the abover claimlsl ieilare withdrawn from consideration.

L] Claimtsi - israra allowed.

[3] Claimlsi 1-3,; .942: IE: FF: 3'5: and 25-25 israra rejected.

[8] Elaimls} 4-3. 1345, 15', 20-25, and 30-32 isi'are objected to.

III Claims are subject to restriction or election requirement.

Applicatior'i Papers

IE} See the attached Notice of Draftsperson‘s Patent Drawing Fieviewj FWD-943.

CI The drawinglsi filed on _ isilare objected to bv the Examiner.

[I The proposed drawing correction. tiled on is C'approved Eblsapproved.

[I The specification is objected to be the Examiner.

.L_| The oath or declaration is objected to by the Examiner.

Priority under 35 U.5.C. i 115

El Acknowledgement is made of a claim for foreign prioritv under 35 H.513. fi 1 Him—id].

[:I All -"_'| Some' I] None of the CEFl’TiFIED copies of the priority:r documents have been

[I received.

[I received in Application No. lSeries CoderSerial Number}

[I received in this national stage application trom the international Bureau lPCT Rule 1?.2lail.

'Cettified copies not received: _ . __ _.

[j Acknowledgement is made of a claim for domestic priority- under 35 U.5.C. § 113le}.

Attachmentjsi

[3] Notice of References Cited. PTU‘BEIE

L] Information Disclosure Statementtsi. FWD-1449, Paper NDISJ.

Cl Interview Summerv. PHD-413

[3] Notice of Draftspetson's Patent Drawing Review, PTO-9&3

Er Notice of Informal Patent Application, PTCH 52

-- SEE OFFIGEACTMN ON THE FOLLDWWE PAGES ——
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Serial Number: [132901 144 Page 2

Art Uhit: 3?53

The fattawing is a guatatian cf the apprapriate paragraphs at 35 tl.S.C. 102 that farm the

basis far the rejectians under this sectian made in this'Uffice actian;

w persan shall be entitled ta a patent unless ——

{b} the inventian was patented ar described in a printed publicalian in this er a fareign
cauntry er in public use ar an sale in this cauntry, mare than ane year priar ta the date at

applicatian far patent in the United States.

Claims 1—33.19 and 26 are rejected under 35 USE. 132 {h} as being anticipated by

Shafer ef. al. Shafer disctases an air cantral system haying an enclasure which is caupfed ta the

pump (lb?) , pressure manitar meansfl5fi.153), and valve members caupled ta the enclasurc'

being in fluid cammunicatian with the air bladders at the mattress [338.340]

The fallawing is a guatatian at 35 U.S.L‘. lfl3{a} which farms the basis far alt abyiausness

rejeclians set farth in this Office actian;

(a) it patent may not be abtained thaugh the inyentian is net identically disclased ar
described as set tarth in sectian it]? at this title. if the differences between the subject

matter saught ta be patented and the priar art are such that the subject matter as a whale
waufd have been abyiaus at the time the inyentian was made la a persan haying ardinary

stall in the art la which said subject matter pertains. Patenlabiltly shall nat be negaliyed by
the manner in which the inyentian was made.

This applicatian currently names jainl tnyentars. In cansidering patentability at the claims

adder 35 Li S C. Ifl3fa}, the examiner presumes that the subject matter at the 1.ruriaus ctaims was

cammanly awned at the time any inyentians cayered therein were made absent any eyidence la the
cantrary. Applicant is adyised at the abligatian under 3? CFR 1.36 ta paint but the inyentar and
inyentian dates at ec-ch claim that was nat cammanly awnecl at the time a later inyentian was made
in arder far the examiner ta cansider the applicability at 35 U.S.C. lt]3(c} ancl patential 3E:

tl.S.C. 102m ar {g} priar art under 35 USC. Ifldfa}.
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Seriel Number: [13,393] I44 Page 3

Art Unit: Elf-3

Claims IE: is rejected under 35 U.S.C. 103(a} as being unpatentable ayer halayitr et. al. in

yieyr at li'lallier. The patent tp ltalayitz et. al. disclases all the claimed features with the eyceptian

at being used with en air intldtable mattress. It is noted that while the petenl lb ltdlayit:r et. al.

daes nat specifically disclase a pump. the yehicle air supply disclased is cansidered in include ell

types ef campressed air supply including a pump. The patent ta Walker discleses that it is lipase in

the art ta emplay a central system far a air mattress far the purpase at attaining the user at the

mattress to adjust the pressure in the mattress far cnmtertableness. It iyautd haye been dbyidus at

the time the inyentian yras made tp p perspn haying ardinary skill in the art ta use the central

system at halayitz et. at. far an air mattress far the purpase allawing the user ta adjust the

pressure in the mattress far camtprtableness as recagnized by Walker.

Cteims 1t], 11, 12, 1?. 27. 28 and 29 are rejected under 55 tl.S.C. tflfita) as being

unpatentable ayer Kalayiti: et. al.. in yieiy at Walker. as applied ta claim t6 abaye. and in further

yieyi bf Sember . The patent ta Kalayits et. at. as madified by Walker disclases all the claimed

features with the eyeeptian et haying a plurality at independent eir bladders haying independent

yalyes. which can cemmunicate fluidly. The patent ta Sember disclases that it is knaym in the art

ta emplay multiple independent air bladders haying independent yalyes tar cammunicating fluidly fer

the purpase at attaining the bladders ta be adjusted separately. lt wauld haye been abyiaus at the

time the inyentiea yres made la n persan haying prdinary stall in the art ta emplay in Kalayitz et. al.

p plurality at independent air bladders haying independent yalyes tar cbmmunicating fluidly far the
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Seriat Number: DBXQDth Page 4

ltrt Unit: Jibj

aarpase ai allawing the bladders Id be adjusted seaaratelyr as recognized by Sember. It Is nated

that Sember discloses "at ieast" twa bladdersfvalires therefare it can be read as having either 2

ar 3 bladdersg‘valires.

Claims 4—8. id. 14, 15. 18. Bit—2b, and Bil—32’ are abjectec‘ la as being dependent uaan a

rejected base claim, but irrauld be allaiirabte it rewritten in indebendent farm including all at the

limitatiane at the base claim and any intervening claims.

The priar art made at recard and net relied uaan is cansidered pertinent ta applicant's

disclaSure.

Any inquiry cancerningtthis cammunicatian or earlier cammunicatians tram the examiner

shauld be directed in Meredith H. Sehnenfela whase teleahnne number is((1’03) 35'38- Jitb.

PRIMARY EXAMINER
' AHT UNIT 347
June {-1. 1998
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PATENT APP LIC ATIUN 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of

Giff-t et al. Attorney Docket No: 1304531.]501

Appliestifln Nos Ulig’gfl'lJ-ldr

Filed: July as, 199? 9E9' i.#355313}

For: VALVE ENCLoSUEE ASSEMBLY JUN 2 5993

W ~ ii I”: 3203

Assistant Corrunissioner for Patents

Washington, DC. 2fl231

Sir:

Please record the change of address of applicants' attorneys in the above-

identified case from 1200 Rand Tower, 52? Marquette Avenue South, Minneapolis, Minnesota

55402, to:

43m IDS Center

St] South 8th Street

Minneapolis, Minnesota asses-21o:

This change of address is effective Tune 26, 1993 and is merely a change in

mailing address, but not a change in the name or telephone number of the attorney previously

designated to receive the correspondence in this case.

Respectfully spbmitted,

 
  'mberly K. xter

Registration No. eases

Patterson £1.- Keough, F'.A.
£13130 IDS Center

St} South 3th Street

Minneapolis, Minnesota 554fl2—2‘JUD
Telephone: {612} 349—5?4fl

CERTIFICATE OF MAILING

I hereby cortity that this doCument'us being deposited with the United States Postal Service with sufficient postage a
first class mail':Lt't an envelope addressed to: Assistant Commissioner ate Was ‘-gton, D. I .-

JUN 17 1998
  

Date of Deposit

Petitioner Tempur Sealy — EE. 1002, p. 90
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Gfl
PATENT APPLICATION /0/}/@

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

i f/‘i—r
In re the application of:

 

|[Sifft et a1. Attomej,r Docket No: 13M58U5fl1

Application No; US}901,144 Examiner: Schoenfeld

Filed: July 23, 199? Group Art Unit: _3:"?53F: ,_1";
11"] : ”'r

I 'in;

i, For: vALvE ENCLoSUEE ASSEMBLY “'-’ 5':

AMENDMENT 53, 1‘" J

Assistant Commissioner for Patents

Washington, DC. 2D231

in Sir:

In response to the Office Action of June 1f}, 1998, and in accordance

with the automatic extension of time for response provided by 3? GER. § 1.135(a],

amendment to the above-identified patent application is requested.

1;], the filaims
1’

fr f x“ ,W"
-’ Cancel claims 2—4, 912:16—17/19, and 26-29. Amend the claims as

follows:

M—fl—l—f

1. {Amended} An improved valve enclosure assembly for use with an air

(I? f inflatable mattress having at least one air bladder inflated by compressed air, a pump E
fluidly coupled to the at least one air bladder for providing compressed air thereto, 4.

lflfflt‘ifl‘i‘fl WE]W WWII "! an aprocessor id?mproviding commands to the improved valve enclosure assemny [ifor Ft-us use?

”’4."#3156; //J
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during an inflate!deflate cycle, the improved valve enclosure assembly being fluidlyr

coupled intermediate the pump and the at least one air bladder for controlling the

inflation of the at least one air bladder, comprising:

an enclosure defining a substantiall}.r t'luidlj,r sealed air chamber

and having at least one air inlet to the air chamber being fluidly

coupled to the pump; [and]

pressure monitor means being operablv coupled to the processor

and being in fluid communication with the at least one bladder for

continuouslyr monitoring the pressure in the at least one bladder

4/ ri a' eeaccleb
abatement!

at least one valve being fluidly: sealingl}: dispogd in a valve

 
:1 1? {Amended} [The improved valve enclosure assembly of claim 1 wherein] fl

im r ved valv nl r l f ' ir int‘lat I ma tr havin

 
leatn i 1 v" e ' r srfo

2&9 Petitioner Tempur Sealv - Ex. 1002, p. 92
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ncl ur a mbl bein uidl cou ed

in ' e 1m and the atl a t ' clder to

Eh 1 'llii

osure definin a substantiall f] i 1 a1 d air chambr

and having at least one air inlet t5: the gin ghamhg: being fluidly:

gottglgcl to the {gym};‘ a plurality of guides and stops [are] being

4) disposed within the enclosure for correctly],r positioning componentsM
within the enclosureLand

 
F

.q ’1’. (Amended) [The improved valve enclosure assembl}r of claim 1 further

including} An improved valve enclosure assembly to: use with an at: inflatable

 

(:25 coupled to the at least one air bladder for; guiding mmmessgfi git lhflfllfl. and a
to rf " himrvdvlv nlureassembl

during an inflategdet'late cycle. the improved valve guglgfiym gsgmblv being fluidly

coupled intoxmgfiigtg the pump and the at least one air bladder to; controlling the

inflation of the at least one air blaclclgr. ggmpfiging;

i7 Petitioner Tempur Sealv - Ex. 1002, p. 93
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l 

nd h vin ' ' to the air ambe ein fl ‘

at least one valve being disposed within the enclosure, the at

4"); least one valve being snap fit in an aperture defined in a wall of the
enclosu re; and

pressure monitor means being operablg coupled to the EEEEEEI

 
E1 N. {Amended} [The improved valve enclosure assemblyr of claim/f wherein] BB

im r v d valv n I su as embl f r use with an air inflatable m "

least ne air bladder inflated la com ressed air a urn ' l h at

least on: air bladder for providing compressed 5'“; thereto, and, a pxgggssor for

{66/ r vidin c mrnartds t ' v mbl durin

inflat fla l the im rove v ' fluid! to u le

th atl ast I't- air bl r f r ntrnllin

of the at least one air bladder. comprising;

flnin a substantial] Fl idl al d air c

an h v' t on ' ' ' in flu'

coupled to the pump. the enclosure [is] being formed of an enclosure

29?), Petitioner Tempur Sealv — Ett. 1002, p. 94
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portion and a rear weaver pertion, a flexible Seal being compressiyely

interposed between the enclosure portion and a rear cover portion to

6? c/ effect a substantially fluid tight seal therebefween; and
o er u led to the r es or

an in in fli rn ' ' with sto biad r o

c ntinuousl rno itorin the r so

 

W

g? 11?. {Amended} [The method of claim he wherein the existing pressure in the

bladder is continuously monitored] A m h f .f tin a d ir d -.s or in a

is r i ' I" ' f:

. ' " d ressure of the bladder

. If

E j nin ayly' fl ' l h ladd r*

a tap on a valve enclosure assembly;

determining the differential between the eatetthg ptesehm th the

I hledde: end the deeieed REE11:2 in the bladder:

exhausting e1: Elem the hledder through the valve when the

differential indicates that t ' ' ' '

than the desired pgeeeure;

 

ener izin a urn fluid] cool

e in r ed ai t h bl r wh n the diff r nlial in ‘ hat th

lol Petitioner Tempur Sealy — Ex. 1002, p. 95
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geeired preemies in the mega; is greater then thfi egieting Iigressure in

closing said valve when the eaiefleg preseuze in the bladder

l ani 11 al th d ired r 111' in th r.

W
H} 30 {Amended} [The improved valve enclosure assemva of claim 194 wherein]

An im-rv- 

havin at] a t ne air bladder inflated in com ressed air a u i t

the a 

Q4; rovidin commands ' 1: lv 11 1 ur a. emhl durin an

inflat cl flat le the im rovecl valve ' fl i l u lcl

intermediate the pump and the at least ene e1: bladder f9: eentmfling the infletieu

‘lfh 'l r mriin:

en eneleeme defining a, euhetantiel g fluidlg sealed air ehembg:

ancl havin at least ' ‘n et h air hamb r h in fluidl

Weather

c ldtth nlsur beini

mmunicati n wit ' ' in fluid 

e air 'v 1 fluid]

ceepling the air chamber to at least gee ej: bladder. the at least one

\
(5 0 Petitioner Tempur Sealy - Ea. 1002, p. 9-6



<94"

Application No. US I9131,1414

valve [has] having a valve helising, pressure monitor means being

formed integral with said valve housing; aed

pressure meniter means being aperabl}; ceupled t9 the prneeeflr

' with h l n val

meniteriug the emeeum in the e; egg: ene Madge;

9

ll g1. (Amended) [The improved valve enclosure assembly of claim qurther

including] WW1:

mattress havin at east eai ad eri a ‘ id]

11 I. t th at] a t 11 air bladd rf r r vidin c m ressed air theret and a

 
an n] ur Finin a ubstantiall fluid] sealed air chamber

' ' ' t th air chamber bein fluid]

coupled to the pump;

at leaet ene valve eperablg eeupled te the enclesure being in

Elective fluid cemmynicatinn with the gig ehemhe: and being in fluid

comm ' i ' th

eeupline the air chamber te at least ene air bladderI the at least one

Petitioner Tempur Sealv — Ex. 1002, p. Q?
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valve being fluidly.r sealingl}; disposed in a valve aperture defined in

the enclosure by a snap-fit engagement therewith and being in fluid

communication with both the exterior of the enclosure and with the

air chamber; and

preseure meniter meene being {JEEIEEIE eggpled in the preeeeeer

and bein in fuid c munication with the at 1 ast e v ve

 

ff

)2. [Amended] [The improved valve enclosure assernbljrr of claim 15 wherein]

An im roved valv f r use with an air infl  

havi l n . air bladd r infl t d b in r ed air a um fluid] cou l

 
in ' eair bladde f c n lin th

ef the at least one air bladder, comprjajeg:

ee eneleeere defining a substantiallg fluidly sealed. ai; ehamhe:

and havin ' ' harnh r hein fluid

Wa plurality of guides and stops [are] 133mg

disposed within the enclosure for CGI‘rECllY positioning components

 

within the enclosure;

Petitioner Tempur Sealv — Ex. 1002, p. 93
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at least; one EfllEfl operablg coupled to the enclosure being in

 

communication with the at least one air bladder for selectively fluidly

pressure monitor means being operablg coupled to the processor

and being in fluid communication with the at least one HIRE {or

W
I ’31. {Amended} [The improved valve enclosure assembly of claim 13 further

including] mmwmmwnflm

mattr havin at l-a t n air biadd r infiat d b corn ressed air a um i 1

vi in m r d air theret and a

E 7 rocessor for r vidin commands to the irn
uri in] i th irn r v a h: n] sure assembl bein i l

 

in Flatign of the a]; least one air bladder. comprising:

an enclosure dei ‘ a b

t le i m in fluidi

Wat least one valve being disposed within the

enclosure, the at least one value being snap fit in an aperture defined

in a wall of the enclosure;

3 (5 Petitioner Tempur Sealy - Ex. 1002, p. 99
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at lea erabl co t th r bein in

selective fluid communication with the air chamber and being in fluid

1 m ' i n with th at l n air bladder ' ui

cou lin th air chamber to at 1 ast ' r and

ressu ' sbein l u ledt the r r

4) 7 and being in fluid ggmmunigaiign with the at least one valve for
' ' ' l d r.

If ’7
’25. {Amended} The improved valve enclosure assemblyr of claim 24' wherein the

at least one valve W11 has a circumferential ramped face, said ramped

face for compressivelv engaging a circumferential beveled face of the aperture to

effect the snap fit of the at least one valve.

fl
fl

”5:. 3!}. [Amended] [The improved valve enclosure assembl}r of claim J5 wherein]

 An im roved valve e cl 5 " with an air inflatabl

é having at least ene air bladder inflated by compxessed airI a pump fluidly; ggupled ma the at least one air bladder for rov' ' m

 

inflat d fla h im v dvalve nl ure ass 1 bein

interm d' the urn t ir ladder for contr llin t inflation

of the at least one air bladder: comprising;

1C!
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an ' ' ' n iall '

v' at least ne 'r in] t ir hamber bein fui

mmthe enclosure [is] being formed of an enclosure

portion and a rear cover portion, a flexible seal being cornpressiirelj,r

interposed between the enclosure portion and a rear cover portion to

effect a substantiall],r fluid tight seal therebetween;

a) (8’ selective fl ‘ ' ' ' ' rt in in fluid
rnrn ni ati n with the at least

 
r n ur-. rn nit rrneans bein o erab 1 th r r

end being in fluid eemmunieetien with the et leeet ene valve fer

n1 ni rin h r in th at least ne bladder.

Remarks

Claims 4-3, 13-15, 18, Ell-25, and 30—32 were objected to as being

dependent upon a rejected base claim, but were indicated to be allowable if rewritten

in independent form including all the limitations of the base claim and any

intervening claim. Responsive thereto, claim 1 has been amended to include the

limitations of claim 4. Claims 5, 'F 13, 18, EU, 21, 22, 24, and 3D have been rewritten in

independent form Claim Er depends from claim 5, claim 3 depends from claim Tr’,

1]
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claims 14-15 depend from claim 13, claim 23 depends from claim 22, claim 25

depends from claim 24, and claims 31 and 32 depend from claim 30.

Claims 24, 9-12, Iii-1?, 19, and 26-29. have been canceled. It is believed

that claims 1, 5—8, 13—15, 13, 2045, and 30-32 are in condition for allowance.

Favorable consideration and prompt allowance of the application are respectfullj,F

requested. The Examiner is invited to telephone the undersigned if an}F action other

than a Notice of Allowability is to be forthcoming and if the Examiner believes that

a telephone conversation would be useful to advance prosecution.

Respectfullj,F submitted,

 ih-n F. Thu nte

: gistration No. 29,595

Patterson 15:: Keough, PA.
43% IDS Center

SID South 8th Street

Minneapolis, Minnesota 554fl2-21flfl

Telephone: {612) 349-5351?

Please grant an extension oftimc necessaryfnr entry; charge enyfcc due in Deposit
Account No. I -fli$3'i.

C ERTIFICATE OF M A [LING

I hereby oertify that this document is bein deposited with the United States Postal
Service with sufficient Pt‘tfilag! as first : ass mail in an envelope addressed to:
Assistant Conunissioner [or Patents, Washington, ELC. 2923'] on

. 25 imagg 1.3325
Date of Deposit

Signing Certificate
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is ” PATENT APPLICATIoN

" J ‘53“ /0 ff;IN THE UNITED STATES PATENT AND TMDEMARK OFFICE

In re the application of: 7;;—
Gifft et S]. Attorney Docket No; 1304.530501

Application No; 03:91:11,144 Examiner: Schoenfeld

Filed: July SS, 1997' Group Ari Unit: .' itss
.1 .7; “a

For: VALVE ENCLoSLIItE ASSEMBLY Ti 4:”; 31:1;

——————————————————————————————————FtEtewférb 5- 3
PETITION R E NSIUN OF P 3331') FOR RESPONSE .'""__ 4. -. :

HDER “J" .F.R. 1.1 s a my u? 19983 j: 5 r:
r . _' Ci.) l‘l—J

Assistant Commissioner for Patents TEflHMflLGE 3-?
1. Washington, DC. 20231 WEH- lyflfl

Sir:

Pursuant to 35" CPR. § 1.1315(3), an extension of time of one {1} month {from

September 16. 1993 to Ifictoleer 16* 1993} Within which to respond to the I‘flt'fice Action dated

1 June 16,. 1993 is requested. A check in the amount of $110.00 is enclosed herewith to cover the
-—-._-|-

extension fee. The Commissioner is authorized to charge to Deposit Account No. 16—0531 an};

underpayments. overpayments or additionally required fees.

.tfu mitted,

J -. dim F. Thuente
gistration No. 29,595

Patterson 8r. Keough, FLA.
4300 IDS Center
80 South 301 Street

Minneapolis, Minnesota 55402-2100
Telephone.- {t’ilZ} 349-5174?

CERTIFICATE OF MAILING

I hereby certify that this document is being deposited with the United States Postal Service with sufficient postage as
first class mail in an envelope addressed to: Assistant CDml'l'tisBanEl' for Patents, Washington. DE. 2023'] on

E6mm 193%
Date of Deposit

 
means: mm mnone

in Ffiflfl use is i“
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Patterson 8:: Keough, FHA.
l e {6

a

essalos Center % e5;-
31‘] South 8th Street

Minneapolisf Minnesota 55402—21130 “We";
Telephone: (612} Mil-END
Facsimile: [612} ass—seas AMENDMENT TRANSMITTAL

Attorney Docket No; 1304.58USU]emails

In re the application of:

Gifft et al.

Application No: US!9fl1,1-’-l-4 Examiner: Schoenflsld

Filed: July 23, 199? Group Art Unit. 3—5553-mT:
For: VALVE ENCLOSURE ASSEMBLY is :‘-.:‘
Assistant Commissioner for Patents "‘3 5‘; :3
Washington, DC. 2fl231 . I: 3.1.:-

Sir:

Transmitted herewith is an Amendment in the above-identified application.

[ ] A verified statement to establish small entity status under 3'? CHER. §§ 1.9 and
1.2? is enclosed.

I ] Small entity status of this application under 3? GER. §§ 1.9 and 1.2? has been

established by a verified statement previously submitted.

The filing fee has been calculated as shown below:

Claims

'' Highest No. PresentAfter Previously Extra Add!1
An-Ia'l'lnmt Paid For {Equals} Pee

——-n==-
H——===-

[ ] Iiiirst Presentation of Multiple Dependent Claim [MDC]

Total

dee-

+—_'J"|:l
 
' It the entry in Column 1 is less than the entry in Column 2. write'0' in Column 3.
'” if the ”l Iighest Number Previously Paid For" IN rTHIS SPACEIs less than 2i} write It)" in this space.
‘“ [f the "Highest Number Previously Paid For" IN THIS SPACEIs less than 3 write3" in this spsee.

The ”Highest Number Previously Paid For" {Total or Independent}Is the highest number found From the
equivalent box in Column 1 of a prior Amend mentor the number of Claims originally filed.

Petitioner Tempur Sesly — E1. 1002, p. 104
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A check in the amount of W is attached. The Commissioner is herein},F

authorized to charge payment of an},r fees under 3? C.F.R. § 1.16 for
presentation of extra claims or credit an}? overpayment to Deposit Account
No. 1641631. Two duplicate copies of this sheet are attached.

Respectfully submitted,

tut P. Thuente

egistration No. 29,595

Please grant sag sxtcrrsian of time necessary for puny; charge anyjcs due to DepositAccount No. I 43531.

CERTIFICATE OF MAILING

I hereby certify that this document is hein deposited With the United States Postal
Service with sufficient postage as first c ass mail in an envelope addressed to:
Assistant Curranissiurter fur Patents, Washington, DC. 2023-1 on

‘3 ..

Date of Deposit
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{III N Patent and Trademark Difice

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

'I;'I"'IL~.'I. :21 [i :12

.I_III_I|I"II“-I I'T IIIII‘iII III'II‘I III [IZI

III I-'1IIII T I1:rr1' I'IftvI-III-r 3-. I-III'_I-_I|_I}I._IiEiI“I
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I‘II I IEII‘JIL'II'iI-I‘IIEL III :. I’II‘i IDES-4 ‘.I' LII.' - I.I_I' I III II.I

 
Ti-iEnaeusnnon IDENTIFIED .43qu Has BEEN matinee Alva is Al.Lower: Foe issuance as a antent:

WW

THE IS§DE FEE MUST BE PAID WITHINWHOM THE MAILING DATE OF THIS NOTICE DH THIS
APPLICATION SHALL BE NEGAHDED A5 ABANDONED. NN T 3

HOW TO RESPOND TD TI'IIS NOTICE:
I. Fteview the SMALL Elii'i'lT‘r' status movm above.

if the SMALL ENTITY is shown as YES. verity your If the SMALL ENTITY is shown as NO:
current EMifliLL ENTITY status: "n-

A. If the status is changed. pay twice the amount of me
FEE DUE shown above and notify the Patent and - FL F35“ FEE DUE EhDW” above. “I
Trademark Dflice of the change in status. or

S. It the status is the same. the FEE DUE shown
' m_ IIIIII‘II El. File verified statement of Small Entity Status bolero. or with.

payment of HE the FEE DUE shown M.

II. Fan Elssue Fee Transmittal should be completed and returned to the Patent end Trademark Office [PTO] with your
tSSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account. Part B Issue Fee Transmittal
should be completed and ratumed. if you are charging the ISSUE FEE to your deposit account. section ‘4b' oi Fart
El-issue Fee Transmittal should be completed and an extra oopy oi the form should be submitted.

Hi. All commmicstiohs regarding this application must give appllcation number and batch number.
Fiease drect all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

MPDHTAHT REMINDER.- Utiiitypatents issuing on appiicstiens died on or after Dec. 12, was may require payment or
maintenance fees. it is patentees respensihiiity to ensure timeiy payment ofmaintenance
fees when due.

Ila-tern and vandalism: crates sort

WHEY. TMIWIOI‘ use through cam. tensions]
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Application No. Applicanttai

DEED 1 g 1 4%

Notice [If AHUWEbflItF Examiner Group Art Unit I II IIIIIMeredld'r Schoenfeld 3153 II 'Ii IlIIIliIIIIIIII
All claims being allowable, PRDSECUTIDN ON THE MERITS IS {DR REMAINS: CLDSED in this application. If not included
herewith [or previouslv mailedl. a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in due course.

 
[E] This communication is responsive to roe-res

[E] The allowed claimisl israre L 5-3, ra-rs re 20-25 and 3D-32

E] The drawings filed on are acceptable.

D Acknowledgement is made of a claim for foreign prioritv under 35 U.S.C. a 1 1BIai-Idl.

D All E] Some" III None of the CERTIFIED copies of the orioritv documents have been

[I received.

[I received in Application No. {Series CodeISerial Number} _

[I received in this national stage application from the International Bureau IPCT Rule 1?.2leli-

‘Certifled copies not received:

CI Acknowledgement is made of a claim for domestic priority under 35 U.S.C. 5 “Biol.

A SHCRTENED STATUTDFi‘r PERIDD FDR RESPiDNSE to complv with the requirements noted below is set to EXPIRE
THREE MONTHS FRDM THE 'DATE MAILED' of this Office action. Failure to tin'iel'vr cornpl'v will result in
ABANDDNMENT of this application. Extensions of time mav be obtained under the provisions of 3? CFR 1.1SBIal.

El Nate the attached EXAMINER‘S AMENDMENT Dd' NOTICE UF INFORMAL APPLICATIDN. ETD-152* which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH 0H DECLARATION IS REQUIRED.

IE] Applicant MUST submit lllE'Iil'IilI FDRMAL DRAWINGS

Li because the originallyr filed drawings were declared bv applicant to be informal.

including changes required bv the Notice of Draftsperson‘s Patent Drawing Review, FTC-S48. attached hereto or
to Paper No. 2

E] including changes required bv the proposed drawing correction filed on I which has been
approved bv the examiner.

|:| including changes required bv the attached Examiner‘s AmendmentrComment.

Identifying indicia such as the application nrumber {see 3? (FR 1.84M] shouId be written on the reverse side of the
drawings. The drawings should be filed as a separate paper with a transmittal lattter addressed to the foicial
Draflspersocn.

CI Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT DF BIDLflGI-CAL MATERIAL

Anv response to this letter should include. in the upper right hand corner. the APPLICATION NUMBEFI {SERIES
CDDEJSERIAL NUMBER}. If applicant has received a Notice of Allowance and leeua Fea Due, the ISSUE BATCH NUMBER
and DATE of the NDTICE DF ALLDWANCE should also be included-

Attachmentisl

D Notice of References Cited. PTO-892

El Information Disclosure Statementlsi. PTO-1445, Paper Hotel.

[I Notice of Draftsperson's Patent Drawing Review. F'TD-aee .

D Notice of Informal Patent Application. ETD-152 I n W SPE f 1 Fit A have i 5“ Perv. 1i -.
[I Interview Summarv. PTO-413 II at ‘1‘ It“ Ie-eg n' replaced but 1*

E] Examiner‘s Amendmenti'Comment W
[I Examiner's Comment Regarding Requirement for Deposit of Biological Material JUIIN
[i Examiner's Statement of Reasons for Allowance EEETJ’L‘AHT MINER

. not” All?

Fists-SITES?“ seaflotitimnemr'fiempur Sealsr — Elt. maimed ISIS E



W1'5, tflHLl-fl PATENT APPLICATION
Ill-WK it IN THE UNTTED STATES PATENT AND TRADEMARK DFFlCE3‘4 THADJ‘r'

In re the application of:

' Gite et al. Attorney Docket No; 13oessuso1

Application No: 0810301044 _ Examiner: Schoenfeld

Filed: Jul}:r 23, 199? Group Art Unit: 37"53

For: VALVE ENCLOSURE ASSEMBLY
____________________.__.__.__.___.__,__._._.___.__.___._

Assistant Commissioner for Patents

ascentstests“ awfaeo
Sir: BEE J U

informal drawings were submitted for filing withEBflflgeontifled
patent application. Enclosed for filing are seven {5"} sheets of formal drawings.

Res ectiullyr submitted, 

 
 

hn F. Thuen e

egistration No. 29,595

Patterson 3: Keough, PA.
4800 IDS Center

80 South 8th Street

Minneapolis, Minnesota 55402-2100

Telephone: {612) 349—5?4?

Please grant any extension of time m-cessaryfir entry; charge any fee due 11:- Deposit
Account No. TIE-0631'.

CERTIFICATE OF MHILlNC

[ hereby certify that this document'15 heir: deposited with the United States Postal
Service with suffiuent puslage as first: ass mail in an envelope addressed m.
assistant Commissloner for Patents Washington DC 20231 on

23mm
Date of Deposit

  

 
ing Certificate

Signature
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PATENT APPLiCanoN 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of:

Gifft et a]. Attorney Docket No.: 13D4.58U5fll

Application No: flSEE’DlJil-Ii Examiner: Sehoenfeicl

Filed: July 28, 199? Group Art Unit: 3:53

For: VALVE ENCLOSURE ASSEMBLY

Assistant Commissioner for Patent;

Attention: Official Draftsperson

Washington, DC. 20231

Sir:

In response to the Notice of Allewabilinr mailed October 22, 1993 which

requires formal drawings, enclosed are seven W} sheets (Figs. 1—11) of formal

drawings.

Re ectfully submitted, 

 
 

n F. Thuente

' _ R gistration No. 29,595

Patterson 3r. Keough, RA.
480i] IDS Center

Bil South 8th Street

Minneapolis, Minnesota 554D2—21Elt]

Telephone: {612} 349-5111?

Please grant any extension of time necessary JFor entry: charge any fee due to Deposit
Account No. motor.

CERTIFICATE OF MAILING

l here-12:3.r certify that this document is bein deposited with the United States Postal
Service with sufficient postage as first c ass mail :in an envelope addressed to:
Assistant Commissioner for Patents, Washington, 11C. 2U231 on

fr-

Date of aimed :

 Signature
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RECEIVED
. - ' I CENTRAL FA

"1612-3313-3081 EIBIZDIZ 1:1T:OE PM PAGE arena Fat-t Server KEENTEH
MAR 0.8 211::

MDflIFIED FTDISEIEB {CIT-[hill
fipprevnld Ioruee ill-WUWE'IEEI'I 2. WE 05151 4151

LEE. Pm and demrh Office; LIE. oeramm BF COMMEHGE
-mhfimmflclel1mfinu+= - hectare-1 1macemc1imdinlrrn'nimunmildi lmldmflmflhnlmn'btr.

fiTATEME‘ITi LN!DER 5'! (LEE. 317319!

Applicann’Patent Owner: james Edwin flif‘fi etgl1Ilttte't‘ttczl1r Docket NU m—
Appiieation NoJPetcnt Nth; flflflfl|.[fi1 Filedflsstte Date: Elli! 23. 132E
TitEed: VALVE ENCLOSURE ASSEMBLY

rnft‘t rrntin a rr'n

(Hm of Assign“) {Type of Afiisflflh e5... corpol'diion,purlnrlohip1. Ltn'nireti-s'ilji1 5|:va agency, etc.)

States that it is:

i. m the assignee of the entire right, t'itier and interest in;

2. [:I an assignee of“ less than the entire right1 titleI and interest in
(The extent {by percentage) of its ownership interest is _ “271.1: of

3. [I the assignee ot‘an undivided Interest in the. entirety offia complete assignment From one of the joint inventor: was
made}

the patent appl icatiom‘patent identified above, by wrote of either:

A . E An assignment fi'om the inventions} oft‘ne patent applicationfpatent identified above. The assignment was
recorded in the United States Patent and Trademark Office at Fteel W1 Frame flzflfl - £112, or For which a
copy therefore is. attached.

on

E, D A chain oftitle from the inventorifisj, ofti'tc patent app1ication1'patent identified above, to the current assigned as
follows:
1. From: To:

The document We: recordedin the United 3111'“ Patent and Trademark Office at

Reel 1 Frame , or for whlch a copy thereof:s attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel . Frame , or For which a copy thereof‘ is attached.
3. From: To;

The document was. recorded in the United States Patent and Trademark Office at

Reel , Frame , or For which a copy thereof“ is attached.

E! Additional documents in the chain oftirle are listed on n suppiemental sheetEs).

D As required by 37' CPR 3.?3(h}(l Ki}, the documentary evidence ofthe chain of rule from the origlnal owner to the
assignee was, or eoncurrenti].r is being, submitted For Retardation pursuant to 3'? CF11 3.1 1 .
[ti-TOTE: A separate copy (1'1, 3 true copy of the original Haignmcnt durumentttfl must he submitted to Assignment

Division in necordanee with 3'? CFR Part 3, to record the. assignment in the records ofthe USPTI‘J. See MPEP $02.03]

The no 1 .-.1-.'1 d [whose title is supplled below) is authorized to act on behalf o'r‘the assignee.

March El. 2012

Signature

 
Printed or T11 Name

Pnyuunrmtsm thaalrmnlolfilragrmrn] Bum 5'1 .andi'orstwaa‘hcra El'l'fll 11191.1. mmummllnflmlhu --
Elfin. LLB. Pltmland Trude-nah Elfin. LLS. Minimum-a. EDEN-150. Harm-dill. VA 2231.1111ddo. Dct NDTSEMJ FE- ER
COHEEIED FDRHE TDTHIS ADDRESS. HERETO: Germanium-r I'nr Fatima. ED. Bout “fitment-flit Wt 22313-11431.

  

PAGESli'RCWhTWNlIEHE-HIFH [EtttErn StandimlT'Infl'filllitlll-PTOFfl-illiifl‘DHISIHEEJIIU*ESlfldlt—mafil‘lllmnfllllnmetlmm
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,- 31é_339_3951 SISIZEHZ 1:1'r:ee on pace trooa Fax Server RECEIVED
NTHALFAK CENTER

MAR [I 3 21112

5“.7 Smemm-Lwneaaemmeesuea
_: ' _P'aTENTnEoTEETloN Fetaitioit T-Eennotoasf . 

PD. Box 2938

Mnnea-polis, MN 55402

Tale-phone {612} 3?}6900 Facsimile {512} 339-3061

Date: osfsefeen

{Minneapolis Minn. )-
TO: Commissioner for Patents FROM: Adam Elsiedrgfiki

Ann: WM

Patent Examining Corps OUR REE}“Eli!!! lltlg
Facsimile Eenter

PI}. Bolt 14513

Alexandria, VA 22313-1451}

FAX NUMBER fill-27 };E H!!!

* Please deliver to Examiner Meredith Sehoenl’eld in Art Unit 3751*

Doeurnent(s]l Transmitted: Power at Attorney to Proeeente Applleatione before the USFI‘D

{FTUISBFEW (I pg), Statement Under 3? GER. 3.T3{h} (”06396) {I pg.)

Total pages of this transmission, including cover letter: 3

ifyou do NOT receive all or" the pages described above, please telephone us at til 2313—6900 or fax us
at 512-339-31361.

In re. Patent Application of‘: ngg Egypt giiflt gtel. Examiner:W

Serial No: £2le I144 Group Art Unit: 3153

Filed: July 23, 199? Docket No: SSQQTEUSI

Titre:W

Please charge any additional fees or credit overpayment to Deposit Ame 
 
  : darn P. Kiedrowslri

USP'TU Reg. No. fill!,295

T hereby out”): first this paper is. being transmitted by facsimile to the L55. Farm: and Trademark Off-e: on the fit: shown below.

. Marcia DB, 2012

' 'l'u'lnnelgiI Brown Date ofTr-ansrniesion

FiiGE11'3‘Rtiflll'lllililililflfifiiHi[EasisnfilandadfittrSl'fizll-PTDFAI-fllitiwDHISflflllfl'CElllfilltflifi-lflii'DLFATIDllinimesiilll-ii

Petitioner Tempur Steel};r — Eit. 1002, p. 129



  
  

UNI'I'ED STATES Barren were 11mm OI-‘t-‘toE
UNITIEI’J .‘iT-‘iTI-L‘i TJi'lP-‘I RT-‘II I'HT HI" i."(1‘ii‘iIT*‘.IIi"I'i
United States Patent and 'Trm‘lerrmrk Office
midi-m -..".'.'I1JiLlii‘iI-."5Eh R'R 'l".-"'.'TR.".'TFII'li' |.|-‘-I. lit-ll

Atriumhnflfiienun :Ell ’4 I #51Int-u. unless-Ir

'5‘.
he.

. “I”

.II._ .‘g?’ -

'I.

 
E-‘UJNG on 31LIC'IDAT'J-i HIV. Doc-KM NDJL'E'l'LEi

iiiiFJiil.144 {Fill-it l‘J‘J'r' JAMES EDWIN (iii-‘l-‘l‘ HOLE-[13$

CONFIRMATION NO. 3351

JOHN F THUENTE POWER OF ifll1'l'EiHI'ilE‘IIr NOTICE

PATTERSON E: KEOUGH

48nd IDS CENTER ||I||I|ll||l| || | | | I|||I|||||||IBU SOUTH 3TH STREET mmmullw!
MINNEAPOLIS. MN 5540221DD

Date Mailed: fl3f16r2012

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in I'EISPUHSE it} the Power DI Atterney tiled UWBJEDIE.

-The Power of Attorney to you in this application has been revoked by the assignee who has lntenrened as

provided by 3? OFF: 3.?1. Future correspondence will be mailed to the new address of reeerdts? GFFI 1.33}.

Molipseoinhi'

Office of Date Managemem, Applicatinn Assistance Unit [5?1} 2?2-4DDD. or [5?1} 2T242flfl, or 1-SSB-Fflfi-UID1

pageiofi
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UNI'i'ED STATES Harem .deio 11mm Ct-‘t-‘toe
UNITIEI’J .‘iT-‘iTI-‘fi Til'lP-‘I RT-‘Ii I'HT HI" i."(1‘ii‘ilf*‘.fli"l'i
United States Patent and 'Trm‘lenLnrk Office
midi-m -..".'.'I1JiLlii‘iI-."5Eh R'R PATENTSI'li' |.|-‘-i. lit-ll

Air-shtinflfisnun :2‘-| ’4 I 1‘51Int-u. unless-tr

'5‘.
is.

. “I”

Ill-£1. -

'I.

 
some on 3mm ism-1 new. M'Kiii.’ Homes;

031010.144 {Fill-ii l‘J‘J':r Jt‘LMES EDWIN (iii-‘l-‘l‘ |304.5$-U.‘i-0

CONFIRMATION NC. 3301

21 100 FDA ACCEPTANCE LEI'I'EH

SCHWEGMAN. LUNDBEHG 8|. WCESSNEH. RA.

m. as sass IIIIIIIIIlllmmmmgulllIIIIIII
MINNEAPOLIS. MN 55402

Date Mailed: 03i1 0:12012

NCTICE CF ACCEPTANCE CF PCWEH CF ATI'CFINE‘I"

This is in I'EISCUFISE 1012116 PCWBI 0i Atterney tiled 0303:9012.

The Power of .Ilittorneglr in this applioation is aooepted. lCorresponizlenoe in this applloation Iwill be mailed to the

above address as provided by 33" CPR 1.33.

MoIipscomhi'

Office of Data Management. Application Assistance Unit [5?1} 2132-4000. or [5?1]: 27124200. or 1-SSfl-?flE-0101

pageioH
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LINrTED STATES PATENT AND TRADEMARK DEFT-:5
UNDER SECRETANT oF DDMMERDE FDR
INTELLECTUAL FNDPERTT AND '

DIHEoToR oF THE UNITED sTATss PATENT
AND TRADEMARK oFFieE

AIesanriNa,TrTrgtnia 22313

 

Patent No. D 'l‘? Paper No.

NOTICE OF EX PARTE REEXAMINATION

Notioe is hereby given that a request for ex poi-to reexamination of US. Patent No.

fi0H113~_ was filed on " (a'équQ; under 35 USE. EM and

s? CPR i.51ti{s)_

The teeitntnination proceeding has been assigned Control No. 90! D 'I g-L‘S—(p I. 

This Notice incorporates by reference into the Deter]: file. all pepers entered into the

reexamination file.

Note: This Notice should he entered into the patent file and given a paper number.
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Patent 519fl4JT2 PATENT

IN UHI'I'ED S'I'A'I'ES I’A'I'EN'I' AND TMDEMARK lCI'FF ICE

Patent No: 5,9fl4,]?2 Docket No: SififlfllEUSl

Issue Date: May Iii, 1999 Patentee: Gilli et al.

Customer No: El 136 Confirmation No: aaet

'I'itle VALVE ENCLOSURE ASSEMBLY

REQUEST FOR CERTIFICATE QF L‘QRREQTI! lN

Commissioner for Patents

PD. Box 145i}

Alexandria, VA 223 13-145‘3
ATTN: CERTIFICATE OF CORRECTION BRANCH

It is. requested that a Certificate of Correction be issued correcting printing errors.

appearing in the above-identified United States patent. at enpy of the text at” the [Tertifieate in the

suggested form is enclosed.

Issuance oftl‘le Certificate ofCorreetion would neither expand nor contract the scope of

the claims as properly aliowed. and re—examination is not required.

:13 the error is that ol'the Patent Office. it is believed that no fee is due.

The Examiner is. authorized to charge any additional fees or credit overpayment to

Deposit Aeeennt No. Ifl-fl'iatii.

Respectfullyr thmittedt

SCHWEGMAN, LUNDHERG .3: WORSE-HER, PA

PAD. Box 2938

Minneapolis, MN 55402

[612] 349-9585

/" .
if 0&0“ W‘ r‘l

Dan: :WE By:——
std-am P. Kiedrowski

Reg. No: sagas

 " Tin: tutdenaiimed herehyeenil'tes that this tairrcsportdmme is filed using the USPTt'JI's

electronn: tiling system ]-Il-'.‘x‘-‘I.i".r'ei't~ and is addressed Io: Commissioner for Patents, H}. lins 145” Alexandria, VIII. Halli-Hit},
on Il'lis 2 tiny of De camber Etil 3

Sal] ie Kmn‘ifien £52311 'lF't Knut'ifienf'
Hans: Signature
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PTOJ'SEH-I [DE-I31]
App “Judd 1dr um tllrdugll IJI-‘iil-‘ELKJ-l. LIME cam 4111313

LLB. Palent and Trademark Office: LIE. DEPARTMENT OF COMMERCE
Linda: Ihe Papemorln: Reduction m of 1995. no persona are required to resumid ho a Lull'ediurl LII irllurnlalion urllaaa ii die-player a walk! OMB control Ilurrlber.
lr'lilm 1"nn'n PTU-lllfifl}

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT Nd :5.ac4_1r2 Pager1}or1

DATED :l'll'ra‘_l.r 13. 1999

INVENTDHE) : Gifit at at.

It is certified that error appears in the above-identified patent and that aaid Letters Patent ie

harem.r corrected aa shown below:

In column iEI. line 66. in Claim 3. delete ”claim 1" and insert --claim 2—. therefor

In column El. line 50. in Claim ?. delete ”claim 1" and insert --claim 6—. therefor

In column ‘I1. line 19. in Claim 13. delete “claim 1" and insert —c|aim 12—. therefor 
MAILING AUURI‘IHE {11' Siifilllifl: Fh'l'lix'l' NU. 5.5314,”?

fif'Ti‘l'l'F-IIEIA‘C. 11 'NI'IIHERG 2‘1; wmaaaxrcu. PA. Mn. .x1'm1nmmlnvgme
I'.U. cox 193+:

Minneapolis. MIN 554w: Ci}

Augi- Docket Hi1: 350D.“ | EI‘SI
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Payment information:

File Listing:
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Multipart DescriptionIFDF files in .zlp description

Document Description

Miscellaneous Incoming Letter

Request for Certificate oiCorrection

Into rmation:

Total Files Size iin bytes} 14132313

This Acknowledgement Receipt evidences receipt on the noted date by the USPTD ofthe indicated documents,r

characterized by the applicant, and including page counts, where applicable. it serves as evidence of receipt similar to a
Post Card, as described in MPEP 5113.

H E i I. i! i Ethic!!!

Ito new application is being filecl and the application includes the necessary component: for a filing date {see 3? CFR

1.53ibJ-[d1 and MPEF‘ 5061, a Filing Receipt {3? CFR 1.54} will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.E. 311
If a timely submission to enter the national stage ofan international application is compliant with the conditions of 35

U.5.E. 3?1 and other opplico ble requirements a Form PCTIDDIEDIEUS indicating acceptance of the application as a

national stage submission under 35 ”.542. 311 will be issued in addition to the Filing Receipt. in due course.

W

lfa new intern ational application is being filocl and the international application includes the necessary.I components for

an international filing date {see PCT Article 1 1 and MPEF 151% a Notification of the International Application Number

and ofthe International Filing Date {Form PCTIROIWSJ will be issued in due course, subject to prescriptions concerning

national security. and the date shown on this Acknowledgement Receipt will establish the international filing clate of

the ap plication+
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IN THE NITED ‘TATE ‘ PATENT AND TRADEMARK OFFICE 

Applieant: Giffi et al. Eaaminer: Meredith H. Sehoent'eld

Patent No; 5,9{I4JTZ Group A11 Unit: 3T53

Issue Date: May [3, [999 Doeket No: 35IIIIflIEL|SI

Title: 1|ir'r‘liL‘Ie’E ENCLOSI IRE ASSEMBLY

Colnmiaaioner for Patenta

PD. Box I450

Alexandria, VA 223 13-1451}
ATTN: CERTIFICATE OF CORRECTION BRANCH

We are tranarnitting herewith the attached:

Request For Certifieate of Correetion. {1 pg.)E

i Certificate of Correction l-‘orni - P'I'U-IIISII {1 pg.)

Please charge any;r additional fees or credit overpayment to Deposit Aeeount No. Iii-IIMS.

' 'HWEHMAN L NIJISERU WUE"NER PA fig“ Wall
Customer No:2118fi i—AiamP. Kierirowaki

Reg. No: €10,396

 

CERTIFICATE UNDER 3? (“FR ‘5, 1.3: The umlemignetl lierehy entities that this correspondence is filed using the USPT-‘J‘e
eleelmnie filingI ayslem EFfi-Weh. anrl in mltlmsnerl Iu: (Tununinainner for Patents. RID. Boa I450 Alexandria. VA 22313-145II. on This

Elf-l {lily nl' December Eflll
 

SaLiie Knudsen ,r'Sallio Knudsen!

Name Signature
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