United States Patent p

A

US005367726A
[11] Patent Number: 3,367,726

Chaffee [45] Date of Patent: Nov. 29, 1994
[54] PNEUMATIC SUPPORT SYSTEM 3,536,071 10/1970 Ferrando ......... eeieeeneereees 128/142.5
3,563,676 2/1971 Coovert et al. . ... 417/410
[76] Inventor: Robert B. Chaffee, 78 Montgomery 3,600,727 8/1971 Williams ...... ... 5/450
St., Boston, Mass. 02116 3,772,717 11/1973 Yuenetal. .. v 5/349
. 3,785,395 1/1974 Andreasson . 5/449 X
[21] Appl. No.: 992,814 3,790,975 2/1974 Philipp et al. wooovooeerroorrercee. 5/349
[22] Filed: Dec. 16, 1992 3,798,686 3/1974 Gaiser 5/343
3,840,922 10/1974 Morrison et al. ............. eereern 3/350
Related U.S. Application Data (List continued on next page.)
[63] Continuation-in-part of Ser. No. 764,337, Sep. 23, 1991, FOREIGN PATENT DOCUMENTS
which is a continuation-in-part of Ser. No. 557,943, Jul. X 3
25, 1990, abandoned, which is a continuation-in-part of 2050844 1/1981 United Kingdom .
Ser. No. 384,786, Jul. 25, 1989, Pat. No. 4,977,633. W093/05684 4/1993 WIPO .
[51] Imt. ClLs. A47C 27/08 Primary Examiner—Michael F. Trettel
[52] US. Cl oo 5/449; 5/450; Attorney, Agent, or Firm—Bromberg & Sunstein
137/223; 137/226
[58] Field of Search .....o............... 5/449, 450, 455, D71 . ABSTRACT
137/226, 223, 544, 549, 599.2; 251/339 A portable, inflatable support system, and a portable
[56] References Cited inflator for use with such a system are provided in one

U.S. PATENT DOCUMENTS

388,037 8/1888 Hargin .

679,519 7/1901 Smith .

918,391 4/1909 Taarud .
1,185,684 6/1916 Kraftetal. .
1,263,599 4/1918 Poole .
1,451,136 4/1923 Allnutt . .

1,944,466 1/1934 Rubin . 5/343
2,059,226 6/1935 Gates 5/347
2,112,641 971936 Wheaton ......cccoeeeerereemvennenee. 271/61
2,369,736 2/1945 Hurt 5/343
2,372,218 3/1945 Manson et al. .........coueeeeenenee. 5/348
2,415,150 2/1947 Stein .

2,549,597 4/1951 Harris et al. ..cocevrrvrrereeennnee 5/348
2,573,375 10/1951 Winstead ........ ... 230/32
2,701,579 2/1955 Hasselquist . .. 1377223
2,741,780 4/1956 KimbrIig «.ocooeeevrronenerreasenenne 5/348
2,842,783 7/1958 Druck 5/348
3,042,941 7/1962 MACCUS .ceevereemcmereencresiesrnnennns 5/348

3,066,323 12/1962 Kintner ...
3,068,494 12/1962 Pinkwater ..
3,128,480 11/1962 Lineback ....
3,155,991 11/1964 Dunham ..... -
3,505,695 4/1970 Bishaf et al. ....uucoeveeccinecanenen 5/348

embodiment. The inflatable support system may include
an inflatable mattress having a pressure valve and a
battery powered inflator for removable engagement
therewith, which on engagement is automatically pow-
ered for a predetermined time or until a predetermined

. pressure is achieved. The mattress may be readily ex-

panded for use and collapsed for storage. Another em-
bodiment provides a multipurpose pressure control, for
manual adjustment to provide an inflatable support
system of desired firmness, and to modify the posture of
the reclining user. A dual valve assembly includes a
cover assembly that removably covers a throat, and the
cover assembly is itself provided with a one-way valve.
Another embodiment provides an in-place bedding sys-
tem, including a mattress, mattress cover, and top and
bottom bedsheets, which retain their functional ar-
rangement when the bed is collapsed for storage and
prepared for use, thereby eliminating the necessity for
re-making the bed with each use.
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PNEUMATIC SUPPORT SYSTEM

The present application is a continuation-in-part of
U.S. application Ser. No. 07/764,337, filed Sep. 23, 5
1991, which is a continuation-in-part of U.S. application
Ser. No. 07/557,943, filed Jul. 25, 1990, now abandoned
which in turn is a continuation-in-part of U.S. applica-
tion Ser. No. 07/384,786, filed Jul. 25, 1989 and now
issued as U.S. Pat. No. 4,977,633. These related applica-
tions are hereby incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to inflatable support
systems, which may include air mattresses, and inflation
and control thereof.

SUMMARY OF THE INVENTION

The invention provides in one embodiment a porta-
ble, inflatable support system, and a portable inflator for
use with such a system. According to one embodiment
of the invention, the inflatable support system may in-
clude an inflatable mattress having a pressure valve and
a battery powered inflator for removable engagement
therewith, which on engagement is automatically pow-
ered for a predetermined time or until a predetermined
pressure is achieved. The mattress may be readily ex-
panded for use and collapsed for storage.

In accordance with another embodiment of the in-
vention, there is provided a multipurpose pressure con-
trol, for manual adjustment to provide an inflatable
support system of desired firmness, and to modify the
posture of the reclining user. In accordance with an-
other embodiment of the invention, a dual valve assem-
bly including a cover assembly covers a throat, and the
cover assembly is itself provided with a one-way valve.

In accordance with another embodiment of the in-
vention, there is provided an in-place bedding system,
including a mattress, mattress cover, and top and bot-
tom sheets, which retain their functional arrangement
when the bed is collapsed for storage and prepared for
use, thereby eliminating the necessity for re-making the
bed with each use.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing features of the invention will be more
readily understood by reference to the following de-
tailed description taken with the accompanying draw-
ings, in which:

FIG. 1 illustrates an inflatable mattress in accordance
with a preferred embodiment of the invention.

FIG. 2 illustrates a portable battery powered inflation
device for use with the embodiment of FIG. 1.

FIGS. 3 and 4 illustrate the dual valve assembly de-
picted in FIG. 2.

FIGS. 5 through 7 illustrate a multipurpose pressure
control in accordance with another preferred embodi-
ment of the invention.

FIGS. 8-10 iilustrate an in-place bedding system in
accordance with another preferred embodiment of the
invention, and a mattress cover used in connection here-
with.

FIGS. 11-14 provide detail of the sheet retainer rings 65
shown in FIGS. 9 and 10.

FIGS. 15-19 illustrate an alternative embodiment of
the dual valve assembly depicted in FIG. 2.
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FIG. 20 illustrates 2 manually operable air release
valve for a body support using a structure similar to that
shown in FIGS. 15-19.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS

A first embodiment of the invention illustrated in
FIG. 1 provides an inflatable support system including
an inflatable mattress 10 having a dual valve assembly
12 affording support and comfort for the user. The
mattress 10 additionally is conveniently and readily
inflated and assembled or deflated and stored. Although
in the examples that follow, it is assumed that inflation
of the mattress is achieved using air, in fact any suitable
fluid may be used for inflation, such as water or nitro-
gen, and if desired appropriate means may be supplied
for collection or drainage of fluid expelled from the
mattress in the course of adjustment or deflation for
storage purposes. Furthermore, although the embodi-
ments described below are with reference to an inflat-
able mattress, in fact they are applicable to any inflat-
able body support, including an inflatable chair or pil-
low, or any other low pressure inflatable body.

In FIG. 2 is iltustrated detail of the dual valve assem-
bly 12 engaged with a portable battery powered infla-
tion device 20 in accordance with a preferred embodi-
ment of the invention. The inflation device includes a dc
motor 25, powered by rechargeable batteries 222 and
22b, and an impeller 21 driven by the motor 25, ail
mounted in a housing 26 having a mouth region 28 that
is removably engagable with the inflation input (dis-
cussed below in connection with FIG. 3 as item 322) of
the dual valve 12. The method of engagement may be
by screw threads 27 or by other suitable means known
in the art, such as a bayonet mount permitting quick
connection and disconnect. Also disposed in the hous-
ing 26 are control circuitry for controlling the motor,
sensing arrangement 24 for sensing when the mouth 26
of the housing is engaged with the inflation input of the
dual valve 12, and dc battery recharging input 29. The
housing 26 may also be provided with a suitable ar-
rangement for covering the mouth region 28 and the air
inlet 281. Although numerous such arrangements are
possible, one arrangement may include a snap-on C-
shaped clip that is pivotally mounted along a vertical
axis of the inflation device 20 of FIG. 2 to permit the
clip to swing off the mouth 28 and the air inlet 281. The
control circuitry 23 is connected to the batteries 222 and
22b over lines 231 and 233 respectively, to the motor 25
over line 232, to the sensing arrangement 24 over line
234, and to the recharging input 29 over line 235. The
sensing arrangement may be a simple contact switch,
mounted in the mouth 28, that is closed by motion of the
threads of the inflation input when it is engaged with
the mouth 28. Alternatively, for example, the sensing
arrangement may be a Hall effect device mounted in the
mouth 28 that is triggered by proximity to a magnet
mounted in the inflation input.

The control circuitry 23 is configured, by means well
known in the art, to deliver power to the motor 25 from
the time that the sensing arrangement 24 has detected
engagement of the mouth 26 with the inflation input of
the dual valve 12. In this manner, pumping of air into
the mattress begins only after, and as soon as, the infla-
tion device 20 has been properly engaged. Similarly, the
control circuitry is configured to cease delivering
power when the inflation device 20 is no longer en-
gaged, so that it may be easily turned on and off without
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