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| E ASSEMBLY

Technical 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 10 in Figure
1. Valve enclosure assembly 10 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 10. A processor board 20 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 board 20.

The prior art valve enclosure assembly 10 is formed of two major
subcomponents; enclosure 26 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 26.
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A right air outlet 30 is defined within outlet sleeve 32. A left air outlet
34 is defined within the left outlet sleeve 36. The outlet sleeves 32, 36 are formed
integral with the front face 28 and project outward therefrom such that an air hose
may be slipped over the outer surface of the outlet sleeves 32, 36. A monitor port 38
may be formed on the outlet sleeve 32. The monitor port 38 is ﬂuidl‘_’;;” coupled to the
right air outlet 30. 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 24 and the left pressure sensor 22,
respectively.

A right and left solenoid (not shown) are mounted within the prior art
valve enclosure assembly 10. 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 30 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 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 assembly 10
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through air outlet 18. The pressure differential between the commanded pressure
and the existing pressure in either the right or left bladder is determined by the
processor board 20 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 30 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 30, 34
in order to provide to the processor board 20 a reading of the existing pressure in the
bladder.

While the prior art valve enclosure assembly 10 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 substantial 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 industr}' 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.

umm Invention

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 new
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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 inflate/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.

Detailed Description of the Drawings

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 view 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 7 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

'y

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

L,
" -'h.fl

being sectioned and depicted in the open disposition;

ok 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

impmved 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 100 in the Figures. Referring to Figure 2, improved valve

enclosure assembly 100 is preferably incorporated into the air mattress system

depicted therein. The improved valve enclosure assembly 100 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. Other types of pumps are also suitable for use with
the improved valve enclosure assembly 100. 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 100, and a
processor board similar in function to the processor board 20 of prior art Figure 1.
Left and right air hoses 116, 118 are fluidly coupled to the improved valve enclosure
assembly 100. The left and right air hoses 116, 118 are fluidly coupled to the left and
right bladders 122, 124 respectively of the air inflatable bed 120. 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 20. A controller
that is wired to the pump 112 may also be used.

The improved valve enclosure assembly 100 has two major structural
components; enclosure 130 and rear cover 132. When mated together, the enclosure
130 and rear cover 132 define an air chamber 133 internal thereto. Referring to
Figures 3, 4, 5 and 10, the rear cover 132 is a generally rectangular-shaped device
having an outer face 134 and an inner face 136 (Figure 10). The outer face 134 has a
periphery 138 that extends substantially around a recessed portion 140. 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 100 to a particular configuration of the pump 112,
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The recessed portion 140 has three air ports defined therein; pressure
monitoring port 146, first inlet port 148, and second inlet port 150. The pressure
monitoring port 146 is fluidly coupled to the interior of the improved valve
enclosure assembly 100 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 150 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 150 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 150 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 10, 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 projected portion 154. The projected portion 154 has
four side walls 156 and a beveled upper margin 158. Three inwardly directed gasket
hangers 160 are formed on the surface of the inner face 136.

Referring now to Figures 3, 4, 6, and 11, the enclosure 130 that is the

second of the two main structural components of the improved valve enclosure
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assembly 100 is generally box-shaped having two opposed sides 162, 164, a top 168, a
bottom 170 and a front face 172, evident in Figure 11. A rear cover opening 174 is
defined opposite the front face 172. In a preferred embodiment, the top 168 has an
inclined portion 176 that inclines downward toward the front face 172. For some
applications of the improved valve enclosure assembly 100, the inclined portion 176
accommodates disposing the improved valve enclosure assembly 100 next to the
generally circular fan housing of the pump 112.

A plurality of screw receivers 178 are disposed peripheral to the rear
cover opening 174 of the enclosure 130. The bores 180 defined in the screw receivers
178 are disposed such that the bores 180 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
174.

A plurality of lead grooves 182 are defined in the top 168 of the
enclosure 130 intersecting the rear cover opening 174. A third inlet port 184 is
defined in the side 162. Like the second inlet port 150, third inlet port 184 is
designed to mate with an outlet port in the fan housing. The third inlet port 184 is
an alternate inlet and is formed sealed off if either the first or second inlet ports 148,
150 are to be utilized in the particular application of the improved valve enclosure
assembly 100.

For use with a particular configuration of the pump 112, the improved
valve enclosure assembly 100 has an upwardly directed flange 186 formed on the

side 164. The flange 186 has a screw slot 188 defined therein for coupling to the fan

10
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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 172 of the enclosure 130 preferably
has three valve openings 190 formed therein. Certain applications of the improved
valve enclosure assembly 100 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 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 170 has two
solenoid guides 196 formed therein, the solenoid guides 196 laterally position
solenoids within the improved valve enclosure assembly 100, as will be later
described. Additionally, toward the front face 172 of the enclosure 130, solenoid
stops 198 are formed on the inner surface of the bottom 170. The solenoid stops 198
act to limit the travel of a solenoid motor in relation to the front face 172. A
plurality of screw bores 200 are formed in the bottom 170 through which screws may
be passed to affix a solenoid to the bottom 170.

As depicted in Figure 4, a deformable gasket 202 is interposed between
the rear cover 132 and the enclosure 130. The deformable gasket 202 has a plurality
of port bores 204 defined therein. The port bores 204 are desigﬁed to be in registry
with the pressure monitoring port 146, the first inlet port 148, and the second inlet

port 150. Additionally, three hanger bores 206 are formed in the deformable gasket

11
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202. When the deformable gasket 202 is mated to the rear cover 132, the hanger
bores 206 are positioned over the gasket hangers 160 to properly position the
deformable gasket 202 with respect to the rear cover 132. It should be noted that the
outer margin 208 of the deformable gasket 202 has substantiall}r the same
dimensions as the margin of the periphery 152 of the rear cover 132.

At least one paired solenoid 210 and valve 218 are disposed within the
improved valve enclosure assembly 100. Each solenoid 210 has a solenoid coil 212
and an axially translatable plunger 214, as depicted in Figures 4 and 6-8. 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 214 to extend
from the solenoid 210. Tigure 8 depicts the extended disposition of the plunger 214.

Each of the valves 218 has a valve body 220. An axial air passageway
222 is defined through the valve body 220, as depicted in Figurés 7 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 224.

The valve member 226 is biased in the closed disposition depicted in
Figure 7 by a valve spring 228. 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 230 formed peripheral to the air inlet 232, It should be
noted that the O-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 228 acting on the O-ring seal 231 of the valve member
226.

The valve body 220 has a ramped snap fit ring 234 formed slightly
spaced apart from an expanded diameter portion 240 of the valve body 220. 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 240 is disposed on the valve body 220 of two of the valves 218. The
pressure monitor tab 240 has an air passageway 222 defined therein that is fluidly
coupled to the air passageway 222 of the valve body 220.

In assembly, the valves 218 are press fit into the valve openings 190.
Preferably a small press is utilized to insert the valves 218 into the valve openings
190. The ramped snap-fit ring 234 of the valve 218 rides up the beveled face 192 of
the valve opening 190 as the valve 218 is pressed into the valve opening 190. As
the ramped snap-fit ring 234 passes through the valve opening 190 and
compressively engages the inner peripheral surface of the valve opening 190, this
disposition puts the O-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 190. |

A solenoid 210 is paired with each valve 218. Solenoid 210 is slidably
positioned by the solenoid guides 196 and slid into the enclosure 130. Travel into

the enclosure 130 is arrested by the solenoid 210 coming into contact with the

13
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solenoid stops 198. The solenoid 210 is then held in position by screws passing
through the screw bores 200 into the underside of the solenoid 210. The leads 216 of
the solenoid 210 are passed out of the enclosure 130 through the lead grooves 182.
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
7, the plunger 214 is stopped by the gasket hanger 160. At its left-most disposition, as
depicted in Figure 8, the plunger 214 acts to open the valve 218.

The gasket 202 is then positioned on the inner face 136 of the rear cover
132 by means of the gasket hangers 160. The rear cover 132 and the gasket 202 are
then positioned in registry with the rear cover opening 174 of the enclosure 130.
The rear cover 132 is affixed to the enclosure 130 by screws 143 passed through the
screw bores 142 and engaging the screw receivers 178 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 174 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
130, including sealing around the solenoid leads 216 that are passed out of the
enclosure 130 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
120. Accordingly, some inflatable beds 120 have only a single bladder. In such case, a

single solenoid 210 and valve 218 is utilized with the improved valve enclosure

14
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assembly 100. With the single bladder inflated to a given pressure, that pressure
bears on the back side of the valve member 226, 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 7.

The solenoid 210 is then actuated and the translatable plunger 214
advances from the disposition in contact with the gasket hanger 160, as depicted in
Figure 7, into contact with the valve member 226 to unseat the valve member 226
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 210 must act 1s 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/deflate cycle commanded by the controller 126 calls
for deflation of the bladder, the pump 112 is left unenergized and the valve r2‘18 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
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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 210 and valve 218 is incorporated in the
improved valve enclosure assembly 100. 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 flow 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 2, 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 210 and two valves 218, one valve 218 being
connected to the left air hose 116 and the second valve 218 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 122, 124 as previously
described in relation to the single bladder embodiment.

Further, with the controller 126 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 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 218 and may not be continuous, as provided for above.
Accordingly, the valves 218 include the optional pressure monitor tab 240. In such
case, the pressure monitor tab 240 of the valve 218 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 240.

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.

17
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What is claimed is:

1. 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/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 communication 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 inflate /deflate 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 communication

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 the solenoid with respect to the valve.

7. 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 7 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 assembly 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.

10. The improved valve enclosure assembly 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 compressively interposed between the enclosure portion and a rear cover

portion to effect a substantially fluid tight seal therebetween.

14. The improved valve enclosure assembly 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.

17. 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.

18. 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/deflate cycle, the improved valve enclosure assembly being fluidly

22

Petitioner Tempur Sealy - Ex. 1002, p. 24



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.

20. 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.

23
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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 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
compressively engaging a circumferential beveled face of the aperture to effect the

snap fit of the at least one valve.
26. The improved valve enclosure assembly 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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27. The improved valve enclosure assembly 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 of claim 26 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.

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.

30. 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 compressively interposed between the enclosure portion and a rear cover

portion to effect a substantially fluid tight seal therebetween.

31. The improved valve enclosure assembly of claim 30 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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PROVED VALVE ENCLOSURE ASSEMBL
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/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. A method of effecting a desired pressure in a

bladder of an air inflatable mattress is also disclosed.
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[ 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 ASSEMBLY, the specification of which is
attached hereto unless the following is checked:

[ ] The specification was filed on as United States Application

Number or PCT International Application Number 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 referred to above.

 Tacknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code
- of Federal Regulations, § 1.56.

=1 hereby claim foreign priority benefits under Title 35, United States Code, § 119(a)-(d) of any foreign
i application(s) for patent or inventor's certificate listed below and have also identified below any foreign
-« application for patent or inventor’s certificate having a filing date before that of the application on which
& priority is claimed.

"= Prior Foreign Application(s) Priority Claimed
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(Application Number) (Filing Date)

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States application(s) in the manner provided by the first paragraph of Title 35, United States Code,
§ 112, I acknowledge the duty to disclose im%rmation which is material to patentability as defined in Title 37,
Code of Federal Regulations, § 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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Address all telephone calls to:  John F. Thuente at telephone number (612) 349-5747

Address all correspondence to: John F. Thuente
Patterson & Keough, P.A.
1200 Rand Tower, 527 Marquette Avenue South
o Minneapolis, Minnesota 55402-1314

““T hereby declare that all statements made herein of my own knowledge are true and that all statements made
“on information and belief are believed to be true; and further that these statements were made with the
= knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both,
~under Section 1001 of Title 18 of the United States Code and that such willful false statements may
-‘:jeopardize the validity of the application or any patent issued thereon.
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« Full name of sole or first inventor (given name, family name)
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8 [ ] An Information Disclosure Statement.
: [ ] A verified statement to establish small entity status under 37 C.F.R.
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any extensions of time and to charge any fees under 37 C.F.R. §§ 1.16 and 1.17
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' LO E ASSEMBLY

T'echnical 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 llj in Figure
1. Valve enclosure assembly 10 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 10. A processor board 20 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 board 20.

The prior art valve enclosure assembly 10 is formed of two major
subcomponents; enclosure 26 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 26.
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A right air outlet 30 is defined within outlet sleeve 32. A left air outlet
34 is defined within the left outlet sleeve 36. The outlet sleeves 32, 36 are formed
integral with the front face 28 and project outward therefrom such that an air hose
may be slipped over the outer surface of the outlet sleeves 32, 36. A monitor port 38
may be formed on the outlet sleeve 32. The monitor port 38 is ﬂuidlj;r coupled to the
right air outlet 30. 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 24 and the left pressure sensor 22,
respectivél},r.

A right and left solenoid (not shown) are mounted within the prior art
valve enclosure assembly 10. 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 30 and the left
air outlet 34 by Sealiﬁglj.r 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 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 assembly 10
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through air outlet 18. The pressure differential between the commanded pressure
and the existing pressure in either the right or left bladder is determined by the
processor board 20 using inputs from either the left preslsure sensor 22 or the right
pressure sensor 24. The left or right solenoid is actuated opening the sealing disk on
the right air outlet 30 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 30, 34

in order to provide to the processor board 20 a reading of the existing pressure in the

bladder.

While the prior art valve enclosure assembly 10 has proved to be a
useful device, certain pr-::-biems 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 substantial 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 si)ring 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 beiﬁg 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 cuntributed 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 produétion
efficiencies include reducing assembly time and eliminating chemical sealants on

the valve air enclosure.

Summary of the Invention

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 Cll:lserd 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 mierely 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. “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.

Thé 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 inflate/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 h‘aast'.-:}ne
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:

i:roviding 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.

Detailed Description of win

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 view 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 7 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

EE being sectioned and depicted in the open disposition;

-

: Figure 9 is an exploded perspective view of the improved valve
E enclosure assembly having two valves with pressure taps;

= .

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

A
,VJA.- tuhn[ﬁshcwn generally at 100 in the Figures. Referring to Figure 2, improved valve
enclosure assembly 100 is preferably incorporated into the air mattress system

depicted therein. The improved valve enclosure assembly 100 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. Other types of pumps are also suitable for use with
the improved valve enclosure assembly 100. 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 100, and a
processor board similar in function to the processor board 20 of prior art Figure 1.
Left and right air hoses 116, 118 are fluidly coupled to the improved valve enclosure
assembly 100. The left and right air hoses 116, 118 are fluidly coupled to the left and
right bladders 122, 124 respective.Iy of the air inflatable bed 120. 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 20. A controller
that is wired to the pump 112 may also be used.

The improved valve enclosure assembly 100 has two major structural
components; enclosure 130 and rear cover 132. When mated together, the enclosure
130 and rear cover 132 define an air chamber 133 internal thereto. Referring to
Figurés 3, 4, 5 and 10, the rear cover 132 is a generally rectangular-shaped device
having an outer face 1;34 and an inner face 136 (Figure 10). The outer face 134 has a
periphery 138 that extends substantially around a recessed portion 140. 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 100 to a particular configuration of the pump 112.

Petitioner Tempur Sealy - Ex. 1002, p. 55



)

B

i

-{..«

EE LT

¢ @

The recessed portion 140 has three air ports defined therein; pressure
monitoring port 146, first inlet port 148, and second inlet port 150. The pressure
monitoring port 146 is fluidly coupled to the interior of the improved valve
enclosure assembly 100 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 150 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 150 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 150 is formed in a sealed configuratilon when the rear
cover 132 is formed and another inlet port is used with the particular configuration
of the pump 112.

Referring to Figure 10, 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 projected portion 154. The projected portion 154 has
four side walls 156 and a beveled upper margin 158. Three inwardly directed gasket
hangers 160 are formed on the surface of the inner face 136.

Referring now to Figures 3, 4, 6, and 11, the enclosure 130 that is the

second of the two main structural components of the improved valve enclosure
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assembly 100 is generally box-shaped having two opposed sides 162, 164, a top 168, a
bottom 170 and a front face 172, evident in Figure 11. A rear cover opening 174 is

defined opposite the front face 172. In a preferred embodiment, the top 168 has an

inclined portion 176 that inclines downward toward the front face 172. For some

applications of the improved valve enclosure assembly 100, the inclined portion 176
accommodates disposing the improved valve enclns.ure assembly 100 next to the
generally circular fan housing of the pump 112.

A plurality of screw receivers 178 are disposed peripheral to the rear
cover opening 174 of the enclosure 130. The bores 180 defined in the screw receivers
178 are d.isposed such that the bores 180 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
174.

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

enclosure 130 intersecting the rear cover opening 174. A third inlet port 184 is

defined in the side 162. Like the second inlet port 150, third inlet port 184 is
designed to mate with an outlet port in the fan housing. The third inlet port 184 is
an alternate inlet and is formed sealed off if either the first or second inlet ports 148,
150 are to be utilized in the particular application of the improved valve enclosure
assembly 100.

For use with a particular configuration of the pump 112, the improved
valve enclosure assembly 100 has an upwardly directed flange 186 formed on the

side 164. The flange 186 has a screw slot 188 defined therein for coupling to the fan

10
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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 172 of the enclosure 130 preferably
has three valve openings 190 formed therein. Certain applications of the improved
valve enclosure assembly 100 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 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 170 has two
solenoid guides 196 formed therein,. the solenoid guides 196 laterally position
solenoids within the improved valve enclosure assembly 100, as will be later
described. Additiénall}'s toward the front face 172 of the enclosure 130, solenoid
stops 198 are formed on the inner surface of the bottom 170. The solenoid stops 198
act to limit the travel of a solenoid motor in relation to the front face 172. A
plurality of screw bores 200 are formed in the bottom 170 through which screws may
be passed to affix a solenoid to the bottom 170.

As depicted in Figure 4, a deformable gasket‘ZDZ is interposed between
the rear cover 132 and the enclosure 130. The deformable gasket 202 has a plurality
of port bores 204 defined therein. The port bores 204 are designed to be in registry
with the pressure monitoring port 146, the first inlet port 148, and the second inlet

port 150. Additionally, three hanger bores 206 are formed in the deformable gasket
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202. When the deformable gasket 202 is mated to the rear cover 132, the hanger
bores. 206 are positioned over the gasket hangers 160 to properly position the
deformable gasket 202 with respect to the rear cover 132. It should be noted that the
outer margin 208 of the deformable gasket 202 has su‘l::-s.tant.iallj,r the same
dimensions as the margin of the periphery 152 of the rear cover 132. |

At least one paired solenoid 210 and valve 218 are disposed within the
improved valve enclosure assembly 100. Each solenoid 210 has a solenoid coil 212
and an axially translatable plunger 214, as depicted in Figures 4 and 6-8. 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 214 to extend

‘from the solenoid 210. Figure 8 depicts the extended disposition of the plunger 214.

Each of the valves 218 has a valve body 220. An axial air passageway
222 is defined through the valve body 220, as depicted in Figures 7 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 224

The valve member 226 is biased in the closed disposition depicted in
Figure 7 by a valve spring 228. 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 230 formed peripheral to the air inlet 232. It should be
noted that the O-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 228 acting on the O-ring seal 231 of the valve member
226.

The valve body 220 has a ramped snap fit ring 234 formed slightly
spaced apaﬁ: from an expanded diameter portion 240 of the valve body 220. 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 240 is disposed on the valve body 220 of two C:rf the valves 218. The
pressure monitor tab 240 has an air passageway 222 defined therein that is fluidly
coupled to the air passageway 222 of the valve body 220.

In assembly, the valves 218 are press fit into the valve openings 190.
Preferably a small press is utilized to insert the valves 218 into the valve openings
190. The ramped snap-fit ring 234 of the valve 218 rides up the beveled face 192 of
the valve opening 190 as the valve 218 is pressed into the valve opening 190. As
the ramped snap-fit ring 234 passes through the valve opening 190 and
compressively engages the inner peripheral surface of the valve opening 190, this
disposition puts the O-ring 236 into a compressive sealed engagement betweén the
expanded diameter portion 240 of the valve 218 and the beveled face 192 of the
valve opening 190. |

A solenoid 210 is paired with each valve 218. Solenoid 210 is slidably
positioned by the solenoid guides 196 and slid into the enclosure 130. Travel into

the enclosure 130 is arrested by the solenoid 210 coming into contact with the
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solenoid stops 198. The solenoid 210 is then held in position by screws passing
through the screw bores 200 into the underside of the solenoid 210. The leads 216 of
the solenoid 210 are passed out of the enclosure 130 through the lead grooves 182.
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
7, the plunger 214 is stopped by the gasket hanger 160. At its left-most disposition, as
depicted in Figure 8, the plunger 214 acts to open the valve 218.

The gasket 202 is theﬁ positioned on the inner face 136 of the rear cover
132 by means of the gasket hangers 160. The rear cover 132 and the gasket 202 are
then pﬂsitiéned in registry with the rear cover opening 174 of the enclosure 130.
The rear cover 132 is affixed to the enclosure 130 by screws 143 passed through the
screw bores 142 and engaging the screw receivers 178 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 174 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
130, including sealing around the solenoid leads 216 that are passed out of the
enclosure 130 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
120. Accordingly, some inflatable beds 120 have only a single bladder. In such case, a

single solenoid 210 and valve 218 is utilized with the improved valve enclosure
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assembly 100. With the single bladder inflated to a given pressure, that pressure
bears on the back side of the valve member 226, 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 pﬂint-in the
inflate /deflate cycle, the valve 218 and the solenoid 210 are in the sealed disposition
as depicted in Figure 7.

The solenoid 210 is then actuated and the translatable plungér 214
advances from the disposition in contact with the gasket hanger 160, as depicted in
Figure 7, into contact with the valve member 226 to unseat the valve member 226
from the valve SEat.ZSG, 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 210 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/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
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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 210 and valve 218 is incorporated in the
improved valve enclosure assembly 100. 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 flow 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 2, iI_Lflatablc 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 210 and two valves 218, one va]ﬁe 218 being
connected to the left air hose 116 and the second valve 218 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 'prev iously 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 122, 124 as previously
described in relation to the single bladder embodiment.

Further, with the controller 126 as depicted in Figure 2, a desired

inflation of either the left bladder 122 or the right bladder 124 may be commanded.
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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 prncéssnr 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 218 and may not be continuous, as provided for above.
Accordingly, the valves 218 include the optional pressure monitor tab 240. In such
case, the pressure monitor tab 240 of the valve 218 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 240.

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.
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What is claimed is:

bladder during an inflate /deflate cyclg.

1. An improved valve enclosure assembly for use with/an air inflatable
mattress having at least one air bladder inflated by compresséd 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 improfed valve enclosure assembl}f‘
during an inflate/deflate cycle, the improved valte enclosure assembly being fluidly

coupled intermediate the pump and the at }east one air bladder for controlling the

continuously/monitoring the pressure in the at least one bladder.

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

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

3. The improved osure assembly of claim 1 wherein the

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

monitoring the pressure ifi the air chamber.

18
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4, The improved valve enclosureassembly of claim 1 further including at

least one valve being fluidly sealinglyAlisposed 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 enélosure and with the air chamber.

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

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

3

L BaEE L0 v T TOGER0

components within the en

/

& The improved valve enclosure assembly of claim J# 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.

7. The improved valve ghclosure assembly of claim 1 further including at

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

in an aperture defined in a yall of the enclosure.

8. . The improved valve enclosure assembly of claim,/7 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 gssembly of claim 1 further including at

least one valve disposed within the encloglire, the at least one valve having a valve
member, the valve member being biased/in sealed disposition by the compressed air
in the bladE:ler,

10. The improved valve ghclosure assembly of claim 1 further including at
least a second valve disposed fthin the enclosure, the at least a second valve for
exhausting compressed air fropn the enclosure.

11. The improve valve enclosure assembly of claim 9 wherein the at
least one valve is fluidly jcoupled to a first bladder of the inflatable mattress and
further including at lea segond valve disposed within the enclosure, the at least a
second valve being fluidly coupled to a second bladder of the inflatable mattress.

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

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

exhausting comprgssed air from the enclosure.

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

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

20
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- Q L{ being compressively interposed Wetween the enclosure portion and a rear cover
pnr.tiun to effect a substantially Aluid tight seal therebetween.
7 M. The improved valve enclosure assembly 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.

g 7

- i} The improved valve enclosure assembly of claim 14 wherein the
; flexible seal fluidly seals the lead wires disposed in the lead grooves.

=

E 16. A method of effecting a desirpd pressure in a bladder of an air inflatable
ES

i mattress, comprising the steps of:

“ providing a commanded d¢sired pressure of the bladder;

i

g opening a valve fluid coupled to the bladder;

"3

continuously monitoring the existing pressure in the bladder;

determining the di ntial between the existing pressure in the

bladder and the desired prdbsuren the bladder;

exhausting air frofm the bladder through the valve when the

differential indicates that the existing pressure in the bladder is greater

than the desired pressyre;

21
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coupled to the at least one air bla

energizing a pump flu-idl}r coupled Ao the valve for providing

compressed air to the bladder when thé differential indicates that the

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

the bladder to inflate the bladder/and

closing said valve whén the existing pressure in the bladder

substantially equals the desjred pressure in the bladder.

17. The method pfAaim 16, the mattress having a plurality of air bladders,

further including the s
providing /o 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

£
b

bladders.

18. The method of glaim 16 wherein the existing pressure in the bladder is

g-}/ ontinuously monitored at/a tap on a valve enclosure assembly.

19. An improved valve enclosure agéembly for use with an air inflatable
mattress having at least one air bladder inflated by compressed air, a pump fluidly
iding compressed air thereto, and a
processor for providing comma he improved valve enclosure assembly

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

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

inflation of the at least one air bladder, comprisifig:
an enclosure defining a substaptially fluidly sealed air chamber
and having at least one air inlet fo the air chamber being fluidly

coupled to the pump;
at least one valve operabl{ coupled to the enclosure being in selective

fluid communication  wij the air chamber and being in fluid
communication with the: lt.;tast one air bladder for selectively fluidly
coupling the air chamber fo 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 presgure in the at least one bladder.

20. The improved valve enclpsure assembly of claim 19 wherein the at

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

with said valve housing.

21. The improved vdlve enclosure ;;ssembly of claim 19 further including
at least one valve being flujdly sealingly disposed in a valve aperture defined in the
enclosure by a snap-fit gngagement 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 enclésure assembly of claim 19 wherein a

&% plurality of guides and stops are

positioning components within the enclosure.

isposed within the enclosure for correctly

A3

2. The improved valve enclosure assembly 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 enclgsure assembly of claim 19 further including

-

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

in an aperture defined in a wall of the enclosure.

fa 0T EE £ 00

T~
=1

valve enclosure assembly of claim 24 wherein the at

a,z 25. The improve

least one wvalve has

5= 4

- circumferential ramped face, said ramped face for

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

o 3 B

snap fit of the at least one valve.

26. The improved valve englosure assembly of claim 19 further including
at least one valve disposed wi the ehclosure, the at least one valve having a
valve member, the valve me being biased in sealed disposition by the

compressed air in the bladder.
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27. The improved valve enclosure assgmbly of claim 19 further including

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

exhausting compressed air from the enclésure.

28. The improved valve £nclosure assembly of claim 26 wherein the at

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

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

second valve being fluid pled to a second bladder of the inflatable mattress.

29. The imprgved valve enclosure assembly of claim 28 further including
at least a third valv¢ disposed within the enclosure, the at least a third valve for
sed air from the enclosure.

exhausting compr

30. The improved valfe enclosure assembly of claim 19 wherein the

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

eing compressively intefposed between the enclosure portion and a rear cover

portion to effect a subgfantially fluid tight seal therebetween.

(e

A. The improved valve enclosure assembly of claim 30 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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(¥ 3. The improved valve enclosure assembly of claim 37 wherein the

flexible seal fluidly seals the lead wires disposed in the lead grooves.
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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 dﬁring an inflate/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. A method of effecting a desired pressure in a

bladder of an air inflatable mattress is also disclosed.
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Washington, 0.C. 20231
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DATE MAILED:

Please find below a communication from the EXAMINER in charge of this application.

Commissioner of Patents
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. Application No. Applicantis)
. . 08/901,144 Gifft
Office Action Summary Examiner Group Art Unit  |[JITTH | il,i' [T
e sevrrss |70 |1
. | |
X Aesponsive to communication(s) filed on Ju/ 28, 1987
[l This action is FINAL. -

[ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed
in accordance with the practice under £x parte Quay/e, 1935 C.D. 11; 453 0.G. 213.

A shortened statutory period for response to this action is set to expire 3 monthis), or thirty days, 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. (35 U.5.C. § 133). Extensions of time may be obtained under the provisions of

37 CFR 1.136(a).

Disposition of Claims

X Claim{s) 7-32 is/are pending in the application.
Of the above, claim(s) - isfare withdrawn from consideration,

(] Claimis) __ isfare allowed.

¥ Claimis) 7-3, 9-12, 16, 17, 19, and 26-29 is/are rejscted.

X Claimis) 4-8, 13-15, 18, 20-25, and 30-32 isfare objected to.

[J Claims are subject to restriction or election requiresment,

Application Papers
X See the attached Notice of Draftsperson’s Patent Drawing Review, PTO-948.

] The drawingls) filed on isfare objected to by the Examiner.

] The proposed drawing correction, filed on is [ bpproved [Hisapproved.
[] The specification is objected to by the Examiner.

.[] The oath or declaration is objected to by the Examiner.

Priarity under 35 U.S.C. § 119
[1 Acknowledgement is made of a claim for foreign priority under 35 U.5.C. & 119(a)-(d).

Oanl Usome* [MNone of the CERTIFIED copies of the priority documents have been
L] received.
[ received in Application No. [Series Code/Serial Number}
1 received in this national stage application from the International Bureau [PCT Rule 17.2{a)).
*Certified copies not received:
[ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)
%] Motice of References Cited, PTO-892
] Information Disclosure Statement(s], PTO-1449, Paper Nolsl.
] Interview Summary, PTO-413
¥ Motice of Draftsperson's Patent Drawing Review, PT0-948
[] Notice of Informal Patent Application, PTO-152

- SEE OFFICE ACTION ON THE FOLLOWING PAGES -

U. 5. Patent and Tradermark Office

PTO-326 (Rev. 9-95) office ARtistiSoneryl empur Sealy - ExP4002aqpr 8 _ 2



Serigl Number: 08/901144 Page 2

Art Unit: 3753

The following is o quototion of the oppropriote poragraphs of 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:
A person shall be entitled to o potent unless —-

(b) the invention wos potented or described in o printed publication in this or @ foreign
country or in public use or on sale in this country, more than one yeor prier to the dole of
application for paient in the United Slales.

Claims 1-3,9,19 ond 26 are rejected under 35 US.C. 102 (b) as being onticipated by
Shofer et. al. Shafer discloses an air control system having an enclosure which is coupled fo the
pump (152) , pressure monitor means(156,158), and valve members coupled lo lhe enclosure’
being in fluid communication with the air blodders of the mattress (338,340)

The following is o quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness
rejeclions sef forth in this Office action:

(0) A potent moy not be obloined though the invention is not identically disclosed or
described os set forth in section 102 of this title, if the differences between the subject
matter sought to be patented ond the prior art ore such thot the subject motter os a whole
would hove been obvious ot the time the invention was made {o o person having ordinary
skill in the art to which said subject motter pertains. Palentability shall not be negotived by
the monner in which the invention was made.

This application currently names joint inventors. In considering potentability of the claims
under 35 US.C. 103(a), the examiner presumes that the subject molter of the various cloims was
commonly owned ot the time any inventions coverzd therein were mode absent any evidence lo the
contrary. Applicant is advised of the obligotion under 37 CFR 1.56 to point out the inventor and
invention dates of eoch claim that was not commonly owned ot the time o loter invention was made
in order for the examiner to consider the opplicobilily of 35 U.S.C. 103(c) end potentiol 35
U.S.C. 102(f) or (g) prior ort under 35 U.S.C. 103(o).

Petitioner Tempur Sealy - Ex. 1002, p. 85



Serig! Number: 08/901144 Page J

Art Unit: 3753

Cloims 16 is rejected under 35 US.C. 103{0) os being unpaolentoble over Kalavitz et al. in
view of Walker. The potent to Kolovilz el. al. discloses all the cloimed feotures with the exceplion
of being used with on air inflatable mattress. It is noted that while the potenl to Kolowilz el. ol
does not specificolly disclose o pump, the vct}icle air supply disclosed is considered to include oll
lypes of compressed air supply including a pump. The potent lo Wolker discloses that it is known in
the ort fo employ o control system for o air mattress for the purpose of allowing the user of the
matiress to adjust the pressure in the motlress for comfortableness. It would hove been obvious ot
the time the invention was made to o person having ordinory skill in the arl lo use the control
system of Kolovitz et. al. for an air matiress for the ﬁurpose allowing the user fo adjust the
pressure in the mattress for comforlableness as recognized by Walker,

Claims 10, 11, 12, 17, 27, 28 ond 29 are rejected under 35 U.S.C. 103(a) os being
unpatentable over Kolovitz el al., in view of Walker, as applied to claim 16 above, and in further
view of Sember . The potent to Kalovilz el. ol. os modified by Walker discloses oll the cloimed
features with the exceplion of having o plurality of independent air blodders having independent
valves, which con communicote fluidly. The potent lo Sember discloses that it 1s known in the art
to employ multiple independent air blaadera having independent valves for communicating fluidly for
lhe purpose of allowing the blodders to be adjusied seporotely. [t would have been obvious ot the
lime the invention was made o o persu\n having ordinary skill in the art to employ in Kolovilz el. al.

o plurality of independent air blodders hoving independent valves for communicoting fluidly for the

Petitioner Tempur Sealy - Ex. 1002, p. 86



Seriol Number: 08/901144 Page 4

Art Unit: 3753

purpose of allowing the bladders fo be odjusted seporotely os recognized by Sember. It is noled
that Sember discloses "ot leost" two blodders/valves therefore it con be reod os hoving either 2
or 3 blodders/valves.

Cloims 4-8, 13, 14, 15, 18, 20-25, and 30-32 are objected to os being dependent upon o
rejected bose claim, but would be ollowoble if rewntten in independent form including all of the
limilotions of the base claim and ony intervening claims.

The prior ort made of record ond not relied upon is considered pertinent to applicant’s
disclosure.

Any inquiry concerning this communication or eorlier communications from the examiner

should be directed to Meredith H. Schoenfeld whese telephone number is (703) .3:]8 3148,

PHIMARY EXAMINER

' ART UNIT 347
June 9, 1998
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Notice of References Cited

Meredith Schoenfeld

3753

Application Mo, Applicant{s)
08/901,144 Gift d
Examiner Group Art Unit

.  Page 1of1

U.5. PATENT DOCUMENTS

DOCUMENT NO. DATE MAME CLASS SUBCLASS
A 4,815,124 4/1990 Samber 137 223
B - 4,583,566 4/18986 Kalavitz Et. Al. 137 224 X
¢ 4,830,344 1/19390 Walker 5 713
D 5,609,154 4/1998 Shafer Et. Al S - 5 713
E 2,885,908 81854 _Wi_l.limas 137 224 x
F 5,095,568 3nga9z Thomas Et. Al | 5 713
G 5,542,136 o 8/1896 I Tappel ] ] 710
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3 4,427,022 1/1984 ) Forney | 137 | 224
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DOCUMENT {Inoluding Author, Title, Source, snd Pertinent Pages) DATE

u
v
W
X

U. 5. Patent and Trademark ©ffica

PTO-892 (Rev. 9-95)

Notice of RéT&ESHQ @G empur Sealy - kx: GG po.882




U3, DEPFARTMENT OF COMMERCE - Pavert and Trademerk Ofifee Appltation qua{/ _

NOTICE OF DRAFTSPERSON'S PATENT DRAWING REVIEW

FTO Draftpersons review all originally filed drawings regardless of whether they are desiprated a3 formal or informal, Addigonally,
patent Examiners will review the drawings for compliance with the regulations. Disect telephone inguiries concerning this review (o

Form FTO 948 (Rev. 10-34)

the Drawing Review Branch, 703- 305-3404

The drawings filed (iasen dale) ‘QE?.L‘“
a.. et ohjected to by the ITCFR 184 or 1152,

ahjocted o by the Drafieperion under 37 CFR 184 or 1152 .
J belnw, The Exsminer will require subminsion of new, sommoied

g2 when . G d drewingy mum be submiuned
mﬁmmﬁ:lmﬂmnulﬁcbﬂtm‘m;m

1. DRAWINGS. 37 CFR 1 84(n): Accepashle casegories of drawings:
Black ink. Color,
— Mot Bleck wolid lines, Figls)
= Codor drawings are oot sccepleble wolil pelition i granted.
Figls) .
L PHOTOGRAPHE. 37 CFR 1.A40)
— Phosographs are not accepisble unil peirina {s groneed.
Fighy
. Pletugraphs sol propesly mounied (must ase brysiol board or
photopraphie double-weight paper), Figls)
Pocr gaudity (hali-tooe). Figls)
1, mﬂ-ucmms ITCFR 184 (d}
ﬂmﬂumrw;mmmumﬁm
Figy
—— Omoup of waveforms not presented s o single figure, using
common veriical axis with ime exiending sloag horirossl suls.
Figls}
— Individuals wavelons ool idemilied with a separsis lsitsr
designatice pdjacest 1o the werthcal axis. Figla)
4. TWPE OF PAPER. 37 CFR |.Ed(c)
__ Papsr nut Neaible. siromg, white, smooth, nonshiny, and dursble.
Shectls)
— Ersvures, shierstions, overwritings, istedincalini. cracks, crrases,
and folds copy maching marks nol accepled. Figls)
e Mylnr, velum paper iy nea ncceprable (100 thin). Figls)
3. BIZE OF PAFER. 37 CFR |.84{0): Accepuable sizes:
116 cm. by 35.6 em. {8 12 by 14 incher)
206 om. by 331 em. {8 172 by 13 Inches)
205 cen. by 27.9 con (B U2 by 11 imchees)

1.2 gm, by 39,7 com. (DN size A4) ;
Mo drawing sbeels not the jans sse. Fhest(s) ' =
Dirawing sheel mod an scceptable siee, Sheells)
.1 [WE. 3T CFR LB4(R) Accoplable marging:

Paper siee o

lom Jldem X N 5em 2i0em K297 em
CEVT X 1b isehea) (THN Sike Ad)

B em (17 2%m
= Them
Jok o, (1M I.¥em,
Jol cxm | 17 I 8em
Wlasgire e nod condorm b chait sboee,

Shewn],
e TP [T} e (L) Right (R} Botlosn [B)

. VIEWS. 37 CFR 1,84k}
REMINDER: Specilecation may requife revision (o corcspumd o

bl

— ¥iew and enlarged vicw ool labled separaily or properdy.
Figls}.
Sextional views. 37 CFR 184 (b3 3

— Hatching ned isdicsied for pectional portions of an object.
Figis)

o Cacs dctlion mol deawn same a3 weew wilh padts ko crods sctlion
with regularly spsced paralicl obliqee strokes. Faglad________

B. ARRAMGEMENT OF VIEWS. 37 CFR 1.E4{i)

— Words da nut appear on & horiecetsl, lef-wo-right fashion when
page is cother upright or lumed s0 thal the Lop becomes e right
side. gacnpl lor graphs, Fagla),

#. SCALE. 37 CFR 184(x)
e Scale o0t large crwough o show mechanism wilh crowding
when drawing is redvced ia sate W bwo-binds in reproduction,
Figl______

— Indicstion such as “achual gize™ or scale 1/2° pod permitied.
Lo

1. OF LINEF, NUMBERS, & LETTERS. 17 CFR
1]

, numbers & leners not unifomdy thick and well defined,
elesn, Jursbie]shd hinck (exeept for cobor drawings).
Bl ="_]
i SHADING. 3T CFR 1 84m}
— Solid black shading ereas ot pemutled.
L
— Shade linez, pals, rough aad blummed. Figis)_ _
1z NUM'H!IS LETTERS, & REFERENCE CHARACTERS. 37 CFR

umlmnmd Etlmwpllh and Bbegible” 37 CFR
184pHL) Figl

. Mumibers and reference characiers not ariented in same dérserine
a8 ke view, 37 CFR LS4pH1) Figls)
— E'nl?ish alphabet oot ssed. 37 CFR 1LB40pN2)
o .
e Mumbern, leimen, and reference chametent 4o sol meéasure at beast
32 em (1L inch) in helgh. 37 CFR{pNY)
Fglsy ___________
13, LEAD LINES. 17 CFR | 84(q)
— Lead tines crosy esch ober. Figls),
— Lead hines mizning, Figls),
14, HWUMBERING OF SHEETS OF DRAWINGS, 17T CFR 1.84(1)
— Sheets mol numbered eoaseeitively, and in Arabic pumerals,
beganning willi sumber 1. Sheenfz),
15, MUMBER OF VIEWS. 3T CFR 1.834u)
— ¥iews not numbered consecutively, and in Arsbic numerals,
beginniag with aember 1. Fgi)
— Wiew nambers nol preceded by the sbbreviaiion Fig.
Figis),
16 CORRECTIONS. ¥7 CFR | Rd(w)
— Correcteons oot mede fram prine FT0-548.

drawing changes Figtsh

——_ All views g0t groaped 1ogether. Figl(s) 17. DESIGN DRAWING. ¥ CFR 1.152

. Wiews comsecied by prujection linss or lead lines, — Surface shading shown nol apgrog Figia),

Figlal — Solid black shading oot used for colar contrase
Fartial wiews. 37 CFR 18400 2 Fig(s},

COMMENTS:

n
ATTACHMENT TO PAPER m._m_ REVIEWER DA

T M e, L
T
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of

Gifft et al. Attorney Docket No.: 1304.58U501
Application No.: 08/901,144
Filed: July 28, 1997 RECENED
For: VALVE ENCLOSURE ASSEMBLY JUN 2 6 1998
CHANGE OF ADDRESS LETTER L iiP 3200

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

Please record the change of address of applicants’ attorneys in the above-
identified case from 1200 Rand Tower, 527 Marquette Avenue South, Minneapolis, Minnesota
55402, to:

4800 IDS Center
80 South 8th Street
Minneapolis, Minnesota 55402-2100

This change of address is effective June 26, 1998 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 submitted,

imberly K~Baxter
Registration No. 40,504

Patterson & Keough, P.A.

4800 IDS Center

80 South 8th Street

Minneapolis, Minnesota 55402-2100

Telephone: (612) 349-5740
CERTIFICATE OF MAILING

I hereby certify that this document is being deposited with the United Etates Pcstal Senrme with suffu::ent postage a
first class mail in an envelope addressed to: Assistant Commissioner - -

JUN 17 1998

Date of Deposit
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In re the application of:

Gifft et al. Attorney Docket No.: 1304.58US01

Application No.: 08/901,144 Examiner: Schoen{eld
Group Art Unit: 3?53

For:

AMENDMENT >

Assistant Commissioner for Patents
Washington, D.C. 20231

. Sir:
In response to the Office Action of June 16, 1998, and in accordance

with the automatic extension of time for response provided by 37 CFR. § 1.136(a),

amendment to the above-identified patent application is requested.

1
In_the Claims
~ 7

e —
- Cancel claims 2-4, 9-12; 16- 17/19, and 26-29. Amend the claims as

follows:

GV

PATENT APPLICATION /0/ /7/@

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE f /‘{___,.

Filed: July 28, 1997
! ? ~'.‘

VALVE ENCLOSURE ASSEMBLY AL

|
I

1. (Amended)
inflatable mattress having at least one air bladder inflated by compressed air, a pump

An improved valve enclosure assembly for use with an air

Ay
fluidly coupled to the at least one air bladder for providing compressed air thereto,

10/06/1998 mﬂﬁ' 0830
! an a processor ?é? roviding commands to the improved valve enclosure assembly

02 FC:115 110.00 0P
r"l." gaﬁf}ﬁ //J
;1\6 Petitioner Tempur Sealy - Ex. 1002, p. 91
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Application No. 08/901,144

during an inflate/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 communication with the at least one bladder for
continuously monitoring the pressure in the at least one bladder

Q( ring an i e/deflate cycle b

chamber, and

at least one valve being fluidly sealingly disposed in a valve

n a i i mber.
: i} §. (Amended) [The improved valve enclosure assembly of claim 1 wherein] An
improved valve encl r Iy i ir inflatable mattr havin

least one air bl vidi e i r sor_fo

;G? Petitioner Tempur Sealy - Ex. 1002, p. 92



Application No. 08/901,144

nclosure assembly being fluidly coupled

in i e pump and the at least i dder fo
f the at | ir bladd .
osure defining a substantially fluidl aled air chamber
and having at least one air inlet to the air chamber being fluidly
coupled to the pump, a plurality of guides and stops [are] being

C;) disposed within the enclosure for correctly positioning components

within the enclosure; and

H Y. (Amended) [The improved valve enclosure assembly of claim 1 further

including] An improved valve enclosure assembly for use with an air inflatable

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

roc r f idi he improved valv nclosure assembl

during an inflate/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:

;1\7 Petitioner Tempur Sealy - Ex. 1002, p. 93



Application No. 08/901,144

1

nd havin ir i to the air amber being flui

at least one valve being disposed within the enclosure, the at
4'-) j least one valve being snap fit in an aperture defined in a wall of the

enclosure; and

pressure monitor means being opegahlg ;Quplgd to the processor

lj"‘ T T ———
M. (Amended) [The improved valve enclosure assembly of claim A wherein] An

improved valve enclosure assembly for use with an air inflatable m 35

least one air bladder inflated by compressed air, a pum i 1 he_at
least one air bladder for providing compressed air thereto, and a processor for
‘@C/ .r viding commands t i v mbly durin
inflat fla le, the improved v ing fluidly couple
the at least one air bl r for controllin
of the at least one air bladder, comprising:
fining a substantially fluidl aled air c
and havi t one air i i ing flui

coupled to the pump, the enclosure [is] being formed of an enclosure

g\% Petitioner Tempur Sealy - Ex. 1002, p. 94
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Application No. 08/901,144
portion and a rear cover portion, a flexible seal being compressively
interposed between the enclosure portion and a rear cover portion to
6? r./ effect a substantially fluid tight seal therebetween; and
oper upled to the processor

an ing in flui m ication with st one bladder fo

continuously monitoring the pressu

——— |
g §. (Amended) [The method of claim } wherein the existing pressure in the

bladder is continuously monitored] A meth f effecting a desired pressure in a

la r ir i risi f:

idi sired pressure of the bladder:
{ -5 ning a valve flui 1 he bladder:
a tap on a valve enclosure assembly;

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;

at

energizing a pump fluidly coupl

compressed air to the bl r when the differential indi hat th

;LO( Petitioner Tempur Sealy - Ex. 1002, p. 95



Application No. 08/901,144

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

4) g thebladder to inflate the bladder; and

closing said valve when the existing pressure in the bladder
ibstantiall als the desired pressure in th r.

i

-

1

20. (Amended) [The improved valve enclosure assembly of claim 14 wherein]

An improve

having at least one air bladder inflated by compressed air, a pu i t
the a
roviding commands i valve enclosure assembly during an
inflate/deflat le, the improved valve ing fluidl upled
intermediate the pump and the at least one air bladder for controlling the inflation
of th ir bl r, comprising:
and having at least ir_inlet he air chamber being fluidl
coupled to the pump:

C led to the enclosure being i

in fluid

e air ively fluidl

coupling the air chamber to at least one air bladder, the at least one

Petitioner Tempur Sealy - Ex. 1002, p. 96



Application No. 08/901,144

valve [has] having a valve housing, pressure monitor means being

formed integral with said valve housing; and

pressure monitor means being operably coupled to the processor

i with th 1 ne val

monitoring the pressure in the at least one bladder.
7

” 22. (Amended) [The improved valve enclosure assembly of claim 14 further
including] 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

cg(ﬁ’ upled to the at least one air bladder for providing compressed air thereto, and a

an enclosur fining a substantially fluidly sealed air chamber
i ir i to_the air chamber being_fluidl

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
communicati ith_th

coupling the air chamber to at least one air bladder, the at least one

3 1 Petitioner Tempur Sealy - Ex. 1002, p. 97
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Application No. 08/901,144
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; and

pressure monitor means bgjng g,pg;ab!g coupled to the processor

and being in fluid communication with the at least ¢ valve

it

2. (Amended) [The improved valve enclosure assembly of claim 14 wherein]

for use with an air infl

An improved wvalw

havi 1 ne air bladder inflated b mpressed air, a pump fluidly coupl

infl le, the improved valv i i ipled

in i e air bladder for con ling th

of the at least one air bladder, comprising:
an_enclosure defining a substantially fluidly sealed air chamber

and having at least

coupled to the pump, a plurality of guides and stops [are] being

disposed within the enclosure for correctly positioning components

within the enclosure;

Petitioner Tempur Sealy - Ex. 1002, p. 98



Application No. 08/901,144

at least one valve operably coupled to the enclosure being in
selective fluid -
communication with the at least one air bladder for selectively fluidly
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.

— 3

| ,;l (Amended) [The improved valve enclosure assembly of claim 34 further

including] An improved valve enclosure assembly for use with an air inflatable

mattr having at least one air bladder inflated by compressed air, a pum idl

{’/:z) viding compressed air thereto, and a
7 processor for providing commands to the improved valve enclosure assembly

uri infl le, the improved valve enclosure assembly bein idl

inflation of th 1 ne air bladder, comprising:
an enclosure defining a substantially fluidly sealed air chamber

to the ai m ing fluidl

coupled to the pump, at least one valve being disposed within the

enclosure, the at least one valve 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 erably co to th re being in
selective fluid communication with the air chamber and being in fluid
com ication with the at | ne air bladder i ui
coupling the air chamber to at least i r; and
ressu i s bein 1 upled to the pr r
4} 7 and being in fluid communication with the at least one valve for
ladder.

s 7

75. (Amended)  The improved valve enclosure assembly of claim 24 wherein the
at least one valve disposed_therein 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.
J——

__‘\
I

(- 20. (Amended) [The improved valve enclosure assembly of claim }¥ wherein]

An improved valve enclos 35 with an air inflatabl
é having at least one air bladder inflated b air mp fluidl upled
@ the at least one air bladder for providi m

inflate/defla he improved valve enclosure ass ly bein

intermedi the pum t ir bladder for controlling the inflation

of the at least one air bladder, comprising:

10
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an ini - ntiall i
vi at least one_air inlet ir chamber being flui

coupled to the pump, the enclosure [is] being formed of an enclosure
portion and a rear cover portion, a flexible seal being compressively

interposed between the enclosure portion and a rear cover portion to

effect a substantially fluid tight seal therebetween;

at least one valve operably coupled to the enclosure being in

Q) { selective flui icati i i Tl ing in fluid

mmunication with the at least i tively fluidl

ressure monitor means being operab 1 the pr r

and being in fluid communication with the at least one vsla]ve for

monitoring the pressure in the at least one bladder.

Remarks

Claims 4-8, 13-15, 18, 20-25, 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, 7 13, 18, 20, 21, 22, 24, and 30 have been rewritten in

independent form Claim 6 depends from claim 5, claim 8 depends from claim 7,

11
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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 2-4, 9-12, 16-17, 19, and 26-29. have been canceled. It is believed
that claims 1, 5-8, 13-15, 18, 20-25, and 30-32 are in condition for allowance.
Favorable consideration and prompt allowance of the application are respectfully
requested. The Examiner is invited to telephone the undersigned if any 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.

Respectfully submitted,

\
ghn F. Thuénte

dgistration No. 29,595

Patterson & Keough, P.A.

4800 1IDS Center

B0 South 8th Street

Minneapolis, Minnesota 55402-2100
Telephone: (612) 349-5747

Please grant any extension of Hme necessary for entry; charge any fee due lo Deposit
Account Ma. 16-0631.

CERTIFICATE OF MAILING
[ hereby certify that this document is being deposited with the United States Postal

Serviee with sufficient postage as first class mail in an envelope addressed to:
Assistant Commissioner for Patents, Washington, D.C. 20231 on

g 993

Date of Deposit

£ lohn F. Thuente
mmnﬁignmg Certificate
( 3

S Si .hture

12

titioner Tempur Sealy - Ex. 1002, p. 102



——

IS
&
o
%; PATENT APPLICATION
g\
y IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Gifft et al. Attorney Docket No.: 1304.58US01
Application No.: 08/901,144 Examiner: Schoenfeld
Filed: July 28, 1997 Group Art Unit: - 3753
Y
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For: VALVE ENCLOSURE ASSEMBLY

_______________________________________ R ECEFVED f

PETITION FOR EXTENSION OF PERIOD FOR RESPONSE 7
UNDER 37 C.ER. § 1.136(a) 0cT ~g 1998 -

'R

Assistant Commissioner for Patents TECHNOLOG ")
Washington, D.C. 20231 Y CENTER 3700
Sir:

Pursuant to 37 C.F.R. § 1.136(a), an extension of time of one (1) month (from

September 16, 1998 to October 16, 1998) within which to respond to the Office Action dated
June 16, 1998 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. 16-0631 any

underpayments, overpayments or additionally required fees.
tfu mitted,

d(hn F. Thuente
giatratiﬂn Mo, 29,595

CERTIFICATE OF MAILING

Patterson & Keough, P.A.

4800 1DS Center

80 South 8th Street

Minneapolis, Minnesota 55402-2100
Telephone: (612) 349-5747

1 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 Commissioner for Patents, Washington, D.C. 20231 on

75 seevernlen \99%

Date of Depuosit

10/06/1998 ZABDALLA 00000057 08901144
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Patterson & Keough, P.A.

4800 IDS Center
80 South 8th Street
Minneapolis, Minnesota 55402-2100 R

Telephone: (612) 349-5740
Facsimile: (612) 349-9266
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In re the application of:

Application No.:

Filed:

For:

Sir:

Gifft et al.
08/901,144
July 28, 1997

<

&
é e
@ o

VALVE ENCLOSURE ASSEMBLY

Assistant Commissioner for Patents
Washington, D.C. 20231

Attorney Docket No.: 1304.58U501

AMENDMENT TRANSMITTAL

Examiner: Schoenfeld
Group Art Unit: _3_?53

3

“nay

Transmitted herewith is an Amendment in the above-identified application.

[]

[ ]

A verified statement to establish small entity status under 37 C.F.R. §§ 1.9 and
1.27 is enclosed.

Small entity status of this application under 37 C.F.R. §§ 1.9 and 1.27 has been

The filing fee has been calculated as shown below:

established by a verified statement previously submitted.

Small Entity Other Than Small Entity
Claims
ini Highest No. | Present
After Previousl Extra Addt’] Addt'l
Amendrment Paid For {Equals}) Rate Fee OR Rate Fee
Total 18+ 30 0 x 11 5 x 22 b
Indep. 10* bbbk | 7 x 41 - x 82 3574
MDD + 135 3 + 270 5
TOTAL $ ORrR TOTAL 5574

[ ] First Presentation of Multiple Dependent Claim [MDC]

LY
CE Y

If the entry in Column 1 is less than the entry in Column 2, write “0" in Column 3.

If the "Highest Mumber Previously Paid For” IN THIS SPACE is less than 20, write “2(" in this space.
If the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, write "3" in this space.

The “Highest Mumber Previously Paid For” (Total or Independent) is the highest number found from the
equivalent box in Column 1 of a prior Amendment or the number of claims originally filed.
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A check in the amount of $574.00 is attached. The Commissioner is hereby
authorized to charge payment of any fees under 37 C.F.R. § 1.16 for
presentation of extra claims or credit any overpayment to Deposit Account
No. 16-0631. Two duplicate copies of this sheet are attached.

Respectfully submitted,

hn F. Thuente
egistration No. 29,595

Please grant any extension of time necessary for entry; charge any fee due to Deposit
Account No., 16-0631.

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 Commissioner for Patents, Washington, D.C. 20231 on

75 SePmneeq 1998

Date of Depaosit

Fehn E Thuente
a f I igning Certificate

—

Lﬁ) Signature
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Patent and Trademark Office

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

EMel A1022
JOHM FOTHLERMTE
FATTERSONM £ FECQLIGH

Ao DS CENTER
S0 SOUTH ST STREET
FIMMNESFOLTS Mr SS300-21 00
APPLICATION NOD. FILING DATE TOTAL CLAIMS EXAMINER AND GROUP ART UNIT : DATE MAILED
oEs201 . 144 777897 P o1& SUHOEMFELD, M BTSE ioszzroe
FirstMamed ¥
Applicant ZIFFT. 2o us 154y berm agt, = O Dave.

INVENTIONL. VL EMOLOVSURE SSsip bl

ATTYSDOCKETNO. - | CLASS-SUBCLASS |  BATCHNO. APPLN.TYPE |  SMALL ENTITY FEEDUE | DATE DUE

3 1204, 58-U5-0  IG7-224.000 KE7  UTILITY e FIR2D. 00 B1/22/9F

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED.

THE IS?UE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. NNOT B

HOW TO RESPOND TO THIS NOTICE:

|. Review the SMALL ENTITY status shown above.
If the SMALL ENTITY is shown as YES, verify your If the SMALL ENTITY is shown as NO:
current SMALL ENTITY status:

~

A. If the status is changed, pay twice the amount of i
FEE DUE shown above and notify the Patent and - | A- Pay FEE DUE shown above, or
Trademark Office of the change in stalus, or

B. If the status is the samé, pay the FEE DUE shown - _ _
" above. B. File verified statement of Small Entity Status before, or with,

payment of 1/2 the FEE DUE shown above.

Il. Part B-lssue Fee Transmittal should be completed and retumad to the Patent and Trademark Office (PTO) with your
ISSUE PEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal
should be completed and retumed. If you are charging the ISSUE FEE to your deposit account, section “4b” of Part
B-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

IIi. All communications regarding this application must give application number and batch number.
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee’s responsibility to ensure timely paymen! of maintenance
fees when due. .

PATENT AND TRADEMARK OFFICE COPY
PTOL-85 (REV. 10-86) Approved for uso through DRSS, (0651-0033)
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Patent and Trademark Office
Trares Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C, 20231
[ appucamonno. | muncoate | FIRST NAMED INVENTOR _ | arromneY pockeT no. |
0E/901, 144  07/28/97  GIFFT J 1304, SS-US-0
r mmMet/1ozz T EXAMINER |
JOHN F THUENTE : SCHOENFELD, M
FATTERSON % KEOUGH
4200 IS CENTER | ARTUNIT |  PAPER NUMBER |
20 SOUTH 2TH STREET 3753
i u ‘j

MINMEAFOLIS MN S5402Z-2Z100 _
DATE MAILED: 102298

V]

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks
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Application No. Applicant(s)
. s DB/2D1,144 Gifft
Notice of Allowability e Sros AT O
Maredith Schosnfeld 3753 HM

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in due course.

¥ This communication is responsive to 10/2/38

X The allowed claim(s) is/are 7, 5-8, 13-15, 18, 20-25, and 30-32

[ The drawings filed on are acceptable.

[J Acknowledgement is made of a claim for foreign priority under 35 U.5.C. § 119(a)-{d).
] Al [0 Some* [ None of the CERTIFIED copies of the pricrity documents have been
(] received.
[ received in Application No. (Series Code/Serial Number) .
[l received in this nétianal stage application from the International Bureau (PCT Rule i?.2{al}.

*Certified copies not received:
] Acknowledgement is made of a claim for domestic priority under 35 U.5.C. § 118(el.

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

] Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

X Applicant MUST submit NEW FORMAL DRAWINGS
L] because the originally filed drawings were declared by applicant to be infarmal.

including changes required by the Notice of Draftsperson’s Patent Drawing Review, PT0-948, attached hereto or
to Paper No. 2

] including changes required by the proposed drawing correction filed on , which has been
approved by the examiner.

[ including changes required by the attached Examiner's Amendment/Comment.

Identifying indicia such as the application number {see 37 CFR 1.84(c)) should ba written on the reverse side of the
drawings. The drawings should be filed as a separate paper with a transmittal lettter addressed to tha Official

Draftsperson.
] Mote the attached Examiner’'s comment regarding REQUIREMENT FOR THE DEPQSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER]. If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.

Attachment(s)
[ Notice of References Cited, PT0-892
(] Information Disclosure Statement(s), PTO-1449, Paper Nol(s).
[ Notice of Draftsperson's Patent Drawing Review, PTO-948 . . |
(] Notice of Informal Patent Application, PTO-162  {n  the  specthicabion, on page 1, lme 1%
[] Interview Summary, PTO-413 ot ™ has bepn rgpincté hiz -=A8 ==

] Examiner's Amendment/Comment .

[] Examiner's Comment Regarding Requirement for Deposit of Biological Material JGHM
[ Examiner's Statement of Reasons for Allowance S TARY EXAMINER
o T AAy

U, 5. Patant and Trademark Offica

PTO-37 (Rev. 9-95) Notidd etiliprenifyempur Sealy - Ex. t002 Raoel08 __ 6
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In re the application of:

 Gifft et al. Attorney Docket No.: 1304.58U501
‘Application No.:  08/901,144 _ Examiner: Schoenfeld
Filed: July 28, 1997 Group Art Unit: 3753

For: VALVE ENCLOSURE ASSEMBLY
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Assistant Commissioner for Patents
Attention: Official Draftsman .
Washington, D.C. 20231 ' NE-D

Sir: oGl 30

patent application. Enclosed for filing are seven (7) sheets of formal drawings.

Respectfully submitted,

hn F. Thuente
egistration No. 29,595
Patterson & Keough, P.A.

4800 IDS Center

80 South Bth Street

Minneapolis, Minnesota 55402-2100

Telephone: (612) 349-5747

Please grant any extension of time necessary for entry; charge any fee due to Deposit

Account Ne. 16-0631.
CERTIFICATE OF MAILING

| hereby certify that this document is bein depnsﬂ:ed with the United States Postal
Service with sufficient postage as first class mail in an envelope addressed to:
Assistant Comumissioner for Patents, Washmﬁton D.C. 20231 on

22 &1 (Qe,

Date of Deposit

(™ _lohn F. Thuente
f Pe ing Certificate

Signature
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of:

Gifft et al. Attorney Docket No.: 1304.58U501
Application No.: 08/901,144 Examiner: Schoenfeld
Filed: July 28, 1997 Group Art Unit: 3753

For: VALVE ENCLOSURE ASSEMBLY

Assistant Commissioner for Patents
Attention: Official Draftsperson
Washington, D.C. 20231

Sir:
In response to the Notice of Allowability mailed October 22, 1998 which
requires formal drawings, enclosed are seven (7) sheets (Figs. 1-11) of formal

drawings.

Regpectfully submitted,

n F. Thuente
' _ Reggistration No. 29,595

Patterson & Keough, P.A.

4800 1DS Center

80 South 8th Street

Minneapolis, Minnesota 55402-2100

Telephone: (612) 349-5747

Piease grant any extension of lLime necessary for entry; charge any JI".~rt' due to Deposit

Account Mo, T6-0631.
CERTIFICATE OF MAILING

| hereby certify that this document is bﬂn% deposited with the United States Postal
Service with sufficient postage as first class mail in an envelope addressed to:
Assistant Commissioner for Fatents,. Washington, 12.C. 20231 on

11 Jde)amu 1999

Date of Dtpmlt

n eThuente
= gning Certificate

//_,.,-/'\

Signature
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: RECEIVED
we CENTRAL FAX CENTER
"'Bl2-338-3081 3/B/72012 1:17:06 PM PAGE 37003 Fax Server

MAR 08 2012

MODIFIED FTOrSR/EE (O7-089)
for usa throwgh O7F31/2012, OB 0857-0031
U.5. Palar anc Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under Ihe Faparwork Reducton Act of 1855, no 5 e ired b ren to a colloction of infammation wiless il displays a valid CMB conlml number.
STATEMENT UNDER 37 C.F.R. 3.73(b)
Applicant/Patent Qwner: James Edwin Giffr ez al, Attorney Docket Mo, _ 3500012015
Application No./Patent No.. 08/901,744 Filed/l55ue Dare: July 28, 1997
Titled: VALVE FNCLOSURE ASSEMBLY
Scleet Comfort Corporation , @8 Corpgratign :
(MName of Aszignes) {Type of Assignee, e.g., corporatign, parinaghip, umiveryily, govermment agency, ele.)

States that it is:
1. @ the assignee of the antire right, title, and interest in;

2. [:' an assipnee of less than the entire righe, title, and interest in

{The extent (by percentage) of its ownership interest is _ el or

3. D the assignee of an undivided interest in the entirery of (a complere assignment from one of the joint inventors was
made)

the patent application/patent identified above, by virmue of enher:

AL E An assignment from the invenions) of the patent application/patent identified above. The assignment was
recorded in the United States Patent and Trademark Office at Reel QQE658, Frame D309 - 0312 or for which a
copy therelfore is atteched.

OR

B. D & chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as
follows:

1. From: To:

The decument was recorded in the United States Patent and Trademark Office at

Reel , Frame ~__yorforwhich a copy thereaf is amached.
2, From: Tao:

The document was recerded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereaf is amached.
3. From: To:

The document wag recorded in the United States Patent and Trademark Office at

Rezl , Frame , of for which a copy thereaf is armached.

[_—_l Addirigral documents in the chain of title are listed on a supplemental sheet(s).

D As required by 37 CFR 3.73(b}1 1), the documentary evidence of the chain of utle from the griginal pwner to the
aggignee wasg, or concurrently i being, submitted figr recordation pursuant 1o 37 CFR 3.11.
[NWOTE: A separate copy (i.e., a tmie copy of the griginal assignment document(s)) must be submited 1o Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPRP 302.08]

d (whose title is supplied below) is authorized 1o act on behalf of the assignee,

March &, 2012
Signature d Date

Adam P, Figdrowski USPTO Reg, Mo, 60,296
Printed or Typed Name Title
Ary commanls on tha amount of tme you reguira T 5 W andior sugpasions Ior redudng s burdan, shcwd ba sant io tha CThial n

complsle
Officer, LS, Paten! and Trademark Offica, LS. Depariment of Commerce, P.0, Box 1450, Alexandds, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. 8EMD TO: Commissionar for Patanta, P.O. Box 1450, Alexandria, VA 22313-1450.
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. 612-339-3061 3/8/2012 1:17:08 PM PAGE  1/003  Fax Server proeyeo
CENTRAL FAX CENTER

MAR 0 8 2012

%V SCHWEGMAN s LUNDBERG »WOESSNER
B PATEMT PROTECTION FOR HIGH TECHNOLOGY .

PO Box 2938
Minneapolis, MN 55402
Telephone (612) 373-6900 Facsimile (612) 339-3061

Date: 03/08/2012

(Minneapolis, Minn.)

TOQ: Commissioner for Patents FROM: Adam P. Kiedrowski
Aun: Meredith Schoenfeld
Patent Examining Corps QUR REF: 3500.012UJS1

Facsimile Center

P.Q. Box 1450
Alexandria, VA 22313-145(
FAX NUMBER 571-273-8300

* Please deliver to Examiner Meredith Schoenfeld in Art Unit 3753, *

Document(s) Transmitted: Power of Attorney to Prosecute Applications before the USPTO
(PTOQ/SB/B0) (1 pg.), Statement Under 37 C.F.R. 3.73(b) (PTO/SB/96) (1 pg.)

Total pages of this transmission, inchiding cover letter: 3

if you do NOT receive all of the pages described above, please telephone us at 612-373-6900 or fax us
at 612-339-3061.

In re. Patent Application of: James Edwin Gifft et al. Examiner: Meredith Schoenfeld

Serial No.: 08/901,144 Group Art Unit: 3753
Filed: July 28, 1997 Docket No.: 3500.012US1

Title: YALVE ENCLOSURE ASSEMBLY

Please charge any additional fees or credit overpayment to Deposit Aceg /m( % 19.074

Name “Adam P. Kledr{m"slri
USPTO Reg. No. 60,296

T herely cernify that this paper is being ransmited by facsimile 1o the U5, Patent and Trademark Office on the dme shown below.
; March 08, 2012
Frfandy Brown Thate of Trangmission

PAGE 113" RCVD AT J812012 2:16:42 PM [Eastern Standard Time] * SVRIWPTOFAX-00245* DNIS: 2738300 CSID:612-339-3061 * DURATION (mm-s):02:02
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UsiTED STATES PaTENT AND TRADEMARK OFFICE

USITED STATES DEFARTMENT UF COMMETIT,
United Stotes Patent and Trademark Office
Adiiver, COMMIBIIONER FOR PATENTS

b
-

/ g
.I {'
|

Y

G Eﬁ%%ﬁ%m 2213145
| APPLICATION NUMBER I FILIMG OR 37100 DATE I FIRST NAMED AFPLICANT I ATTY. DOCELT NOJTITLE I
(08M01,144 (07/28/1997 JAMES EDWIN GIFFT 1304.58-U15-0
CONFIRMATION NO. 8861
JOHN F THUENTE POWER OF ATTORNEY NOTICE

4600 1DS GENTER AL

80 SOUTH 8TH STREET
MINMEAPOLIES, MN 554022100
Date Mailed: 03/16/2012

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/08/2012.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
pravided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Mdolipscomby/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UsiTED STATES PaTENT AND TRADEMARK OFFICE

USITED STATES DEFARTMENT UF COMMETIT,
United Stotes Patent and Trademark Office
Adiiver, COMMIBIIONER FOR PATENTS

};:‘::LEE;;EI:FN“ 2233-14%0
| APPLICATION NUMBER I FILIMG OR 37100 DATE [ FIRST NAMED AFPLICANT I ATTY. DOCELT NOJTITLE I
ORA01,144 (07/28/1997 JAMES EDWIN GIFFT 1304.58-115-0
CONFIRMATION NO. 8861
21186 POA ACCEPTANCE LETTER
SCHWEGMAN, LUNDBERG & WOESSNER, P.A.
B0, BOX 938 T

MINNEAFPOLIS, MN 55402
Date Mailed: 03/16/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/08/2012.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as pravided by 37 CFR 1.33.

fdolipscomb/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNDER SECRETARY OF COMMERCE FOR
INTELLECTUAL PROPERTY AND

DIRECTOR OF THE UNITED STATES PATENT

AND TRADEMARK OFFICE

Alexandria, Virginia 22313

Patent No. 6?‘?0 "‘“'?8\ Paper No.

NOTICE OF EX PARTE REEXAMINATION

Notice is hereby given that a request for ex parte reexamination of U.S. Patent No.

S“-?O‘-H‘?& was filed on %'&Q*'Ig; under 35 U.S.C. 302 and

37 CFR 1.510(a).

The reexamination proceeding has been assigned Control No. 90/ O\ 345 .

This Notice incorporates by reference into the patent file, all papers entered into the

reexamination file.

Note: This Notice should be entered into the patent file and given a paper number.

Petitioner Tempur Sealy - Ex. 1002, p. 132



Patent 5,904,172 PATENT
IN UNITED STATES PATENT AND TRADEMARK OFFICE

Patent No.: 5,904,172 Docket No: 3500.012U51
Issuc Date: May 18, 1999 Patentee:  Gifft et al.
Customer No.: 21186 Confirmation No.: 8861
Title VALVE ENCLOSURE ASSEMBLY

REQUEST FOR CERTIFICATE OF CORRECTION

Commissioner for Patents
P.O. Box 14350

Alexandria, VA 22313-1450
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. A copy of the text of the Certificate in the
suggested form is enclosed.

Issuance of the Certificate of Correction would neither expand nor contract the scope of
the claims as properly allowed, and re-examination is not required.

As the error is that of 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 Account No. 19-0743.

Respectfully Submitted,

SCHWEGMAN, LUNDBERG & WOESSNER, P.A
P.O. Box 2938

Minneapolis, MN 55402

(612) 349-9585

Yo
Date : December 2, 2013 By:

Adam P, Kiedrowski
Ree No: 60,296

%: The undersigned herchy certilics that this correspondence 15 Dled using the USPTO's
electronic filing system LFS-Weh, and is addressed to: Commissioner for atents, 0. Box 1450 Alexandria, VA 223131450,
onthis _ 2 dav ol December 213

Ballie Knudsen f2allie Knudsen/

Name Signature

Petitioner Tempur Sealy - Ex. 1002, p. 133



PTCYSEA4 (02-01)
Approecd lor use through 013152004, CME (67 D003

LG, Patent and Trademark Cffica; LS. DEPARTMENT OF COMMERCE
Under the Paparsork Raduction Act of 19095, no peraons anra requinad to reapond bo a collection of information unless it displays a valid OMB controd number,
{Also Farm PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO £ 5,904,172 Page (1) of 1

DATED :May 18, 1999

INVENTOR(S) : Gifft et al.
It is certified that error appears in the above-identified patent and that said Lelters Patent is
hereby corrected as shown below:

In column 8, line 68, in Claim 3, delete “claim 1" and insert --claim 2—, therefor

In column 9, line 50, in Claim 7, delete “claim 1" and insert --claim G-, therefor

In column 11, line 19, in Claim 13, delete “claim 1" and insert —claim 12—, therefor

MAILING ADDHESS OF SENDER: PATENT NO. 5,504,172
SCHWEGMAN, LUNDRERG & WOESSNER, PLAL N, o ndditiomal copies
1.0, BOX 2938
Minneapolis, MN 55402 l::}

Aty Docket Mo 330000120751
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Electronic Acknowledgement Receipt

EF5 ID: 17541851
Application Number: 08501144
International Application Number:
Confirmation Number: 8351

Title ef Invention:

VALVE ENCLOSURE ASSEMBLY

First Named Inventor/Applicant Name:

JAMES EDWIM GIFFT

Customer Number:

21186

Filer:

Michalas Peter Lanzatella/Sallie Knudsan

Filer Authorized By:

Nicholas Peter Lanzatella

Attorney Docket Number: 1304.58-US-0
Receipt Date: 02-DEC-2013
Filing Date: 28-JUL-1997
Time Stamp: 16:30:52

Application Type:

Utility under 35 USC 111(2)

Payment information:

Submitted with Payment

no

File Listing:

Document

Number Document Description

File Size{Bytes)/ Multi Pages

e —— Message Digest | Part/.zip| (ifappl)
350001 2US1COCKIEDROWSKI, VIGs
pdf yes 3
ol PO TP e Gl T o B P 60 T
L
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Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Request for Certificate of Correction 2 3
Warnings:
Infermation:
Total Files Size (in bytes)3 140238

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

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 503.

New Applicati Under 35 U,S.C, 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 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.

MNational Stage of an International Application under 35 U.5.C, 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/EOQ/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course,

New International Application Filed with the USPTO as a Receiving Office

If 2 new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEF 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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 date of
the application.

Petitioner Tempur Sealy - Ex. 1002, p. 136




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Gifft et al. Examiner: Meredith H. Schoenfeld
Patent No.: 5,904,172 Group Art Unit: 3753
Issue Date: May 18, 1999 Docket No: 3500.012U81

Title: VALVE ENCLOSURE ASSEMBLY

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

ATTN: CERTIFICATE OF CORRECTION BRANCH

We are transmitting herewith the attached:

Request for Certificate of Correction. (1 pg.)

X
X Certificate of Correction Form - PTO-1050 (1 pg.)

Please charge any additional fees or credit overpayment to Deposit Account No, 19-0743.

sCHWECGMAN, LUNDBERG & WORSSMER, P A %‘,\ W

Customer No: 21186 Adam P. Kicdrowski
Reg, MNo: 60,296

CERTIFICATE UNDER 37 CFR & 1.8: The undersigned hereby certifies that this correspondence is filed using the USPTO s
clectromic liling system EF3-Web, and is addressed we Commissioner for Patents, PLO. Box 1450 Alexandria, VA 22313-1450, on this
o2 day ol December 2013,

Sallie Knudsen /5allie Knudsen/
Mame Signature
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