1 | NFLATABLE BED HAVI NG A BUILT-I N ELECTRI C Al R PUWP
UNI T FOR | NFLATI NG A MATTRESS ASSEMBLY Thi s
invention relates to an infl atable bed, and nore
particularly to an inflatable bed having a built-in
electric air punp unit for inflating a mattress
assenbly. 1. Description of the Related Art A
conventional inflatable bed includes a built-in
electric air punp for inflating a mattress of the
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One aspect of the present invention provides an
inflatable bed comprising: a bedstead assembly; a
mattress assembly having at least one air chamber;
and an electric air pump unit in connection with said
mattress assembly and including a centrifugal pump

device in fluid communication with said air chamber



To inflate the air chanber to a desired volune, the
centrifugal punp device may be first operated until
the air chanber is expanded to about 90% of the
desired volunme at a higher speed. Subsequently, the
di aphragm punp device is operated to inflate
precisely the air chanber tg9 the desired volune at a
sl ower speed. These and ot her features and
advantages of this invention will becone apparent in
the followi ng detailed description of the preferred
enbodi nents of this invention, with reference to the
acganpaind ngattewangsssémbwhi €hr inflakigg Jlsdisl asir
fragnentary expl oded perspective view of the first
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St %togmunlcatlon between saild centrifugal pump device
and said air chamber so that said diaphragm pump
device is operable to perform inflation of the air

chamber to a second pressure value.



Fig. 8 is a fragnentary perspective view of the
fol dable plate. of the first preferred enbodi nent in

a sem -fol ded state; Fig. 9is a partly

expl oded perspective view of the 10support frame of
the first preferred enbodinent in a fully fol ded
state; Fig. 10 is a fragnenfary perspective view

of the . foldable plate of the first preferred
enbodi nent in a fully folded state; 15Fig. 11 is an
assenbl ed perspective view of a mattress assenbly of

the secaond _preferred enbodi nent of an_infl atable bed
accor@i Agitatenitiei fdEntheiPeE §° B2 de814R%adSdRBEed the
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_vakveren actlmsedtskak@ower sPe@d.15 is a schematic
view of a controller of the second preferred
enbodi nment ;
These and other features and advantages cof this
invention will become apparent in the following detailed
description of the preferred embodiments of this invention,

with reference to the accompanying drawings, in which:

Fig. 1 is-a fragmentary exploded perspective view of
the first preferred embodiment of an inflatable bed
according to this invention, wherein an electric alr pump
unit is removed;

'Fig. 2 is a perspective view of a corner positioning
member of the first preferred embediment;

Fig. 3 is an assembled perspective view of a mattress
assembly énd the electric air pump unit of the first
preferred embodiment; _

Fig. 4 is a partly exploded perspectivé view of a-
bedstead assembly of the first preferred embodiment;

Fig. 5 1s a perspective view of a support frame of the
bedstead assembly of the first preferred embodiment in an
unfolded state;
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4 Fig. 1 is a flowhart illustrating operations
of the second preferred enbodi nent in response to
pressing of a head key, a body key, a confirnation
key, a mcro-adjustnment inflation key, and a

m cr o- adj ust ment defl ati on key, 5respectively;

Fig. 17 is a flowhart illustrating operation of the
second preferred enbodi nent in response to pressing
of a main inflation key; Fig. 18 is a
flowchart illustrating operation of the 10second

preferr eq" nb@qlsngr% é:r% &gggg%sﬁ?ipgcgr e?St%iiré oog aafoldable

defl ati on

i1l usplatengr epebatEPle OframbensRSONE rPEBE eerlfp%@rt frame of
enbodi nent in response to pressing of a nmenory key;
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Fig. 8 is a fragmentary perspective view of the foldable
plate of the first preferred embedime.nt in a semi-folded
state;

Fig. 9 is a partly exploded perspective view of the

. support frame of the first preferred embodiment in a fully
folded state;

Fig. 10 is a fragmentary perspective view of the

- foldable plate of the first preferred embodiment in a fully
folded state;

Fig. 11 is an assembled perspective view of a mattress
asgsembly of the sacond preferred embodiment of an
inflatable bed according to this invention:

Fig. 12 is an assembled perspective view of an electric
air pump unit of the Lirst preferred embodiment;

Fig. 13 is a partly sectional side view of a
solencoid-operated diaphragm device of the electric air pump
unit of the second preferred embodiment, illustrating a
diaphragm valve in an opened state;

Fig. 14 is a view similax to Fig. 5 but illustrating
the diaphragm valve in a c¢losed state:

Fig. 15 is a schematic view of a controller of the second

preferred embodiment;



20Fig_ 22 is an assenbl ed perspective view of a
mattress assenbly and an electric air punp unit of
the third preferred enbodi nent of an inflatabl e bed
according to this invention; Fig. 23 is a
schematic view illustrating a connection 25between
the mattress assenbly and an dtectric air punp unit
of the third preferred enbodinent; Fig. 24 is an
expl oded perspective view of a mattress 5 assenbly
of the fourth preferred enbodi nent of an inflatable
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5enbodi nent .
head key, a body key, a confirmation key, a micro-adjustment
ihflation key, and a micro-adjustment déflation, key,
5 raspectively:
Fig. 17 is a flowchart illustrating operation of the
séccnd preferred embodiment in response to‘ pressing of a
main inflation key:
Fig. 18 is a flowchart illustrating cperation of the

10 second preferred embodiment in response to pressing of a
deflation key:

Fig. 19 is a flowchart illustrating operation of the
second preferred embodiment in response to pressing of a
memory kxey; |

15 Fig. 20 is a flowchart illustrating operation of the
second preferred embodiment in response to pressing of a
lock key;

Fig. 21 is a schematic view illustrating a medified
electric ailr pump unit;

20 Fig. 22 is an assembled perspective view of a mattress
assembly and an electric air pump unit of the third
preferredembodimentofanjﬁflatablebedaccordingtothis
invention;

Fig. 23 is a schematic view illustrating a connection

25 between the mattress assembly and an electric air pump unit

of the third preferred embodiment:

Fig. 24 is an exploded perspective view of a mattress



Before the present invention is described in greater
detail in connection with the preferred enbodi nents,

it should be noted that simlar elenents and

structures are designated by |like reference nunerals

t hroughout the entire 10di scl qsure. Referring to
Figs. 1 and 2, the first preferred enbodi nent of an

i nfl atabl e bed according to this invention includes a
mattress assenbly 1, a covering unit, an electric air
punp unit 2, a bedstead assenbly 3, and a cushion

uni t 1860515t 5RO Bc t WRLGURN! QML AIRIDAT Sebiogiment TN an
mattress assenbly 1 includes rectangul ar top sﬁeé%

11, ainétitarigw ardbettariigheeb 1Ristworonuxbaposed
surroundi ng sheets 13 interconnecting the top and
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inflated fully, the air chanbers (E) have the sane

shape an8e¥®rauridie Rzesgeh, iniratiabt iesksassbabl in Lreater

has tw tt.resses 10. each.including a respective one
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mattresses 10 may be used to support one person. Each
of  t héemignatkedrihe! skd By fésende mefdraed taronghdthechoRntire
1pand b%%t m sheets 11, 12 and the correspondi ng
surr oUndi g "$feet 13. Each of the reinforcing units
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embodiment of an inflatable bed according to this invention
includes a mattress assembly 1, a covering unit, an electric
air pump unit 2, a bedstead assembly 3, and a cushion unit

15 consisting of two cushion members 6.

The mattress assembly 1 includes a rectangular top sheet
11, a rectanqular bottom sheet 12, two juxtaposed
surrounding sheets 13 interconnecting the top and bottom
sheets 11, 12 to define two air chambers (E) that are not

20 in fluid communication with each other, and two reinforcing
units 14 disposed respectively within the air chambers (E) .,
When inflated fully, the air chambers (E) have the same
shape and volume. As such, the mattress assembly 1 has two
mattresses 10 each including a respective one of the

25 surrounding sheets 13 and defining a respective one of the
air chambers (E). Each of the mattresses 10 may be used

to support one person. Each of the air chambers (E) is
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5141 and formed with a plurality of vent holes 1.43

t heret hrough. Each of the pull belts 141 and the
surroundi ng belts 142 is connected fixedly to the top
and bottom sheets 11, 12. The top and bottom sheets
11, 12, the surroundi ng sheets 13, and the
reinforcing units 14 10 are received within the
covering unit. The covering unit includes an upper
covering nenber 15, a | ower covering nenber 16, and a
surroundi ng nmenber 17. The upper and | ower covering
menbers _15, /16 are interconnected by a zipper unit.
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| oner sedvesidigunbedled d 4251 s ®nnanted dlikedbdy ner the top and
positionpin enhers. 172 (only three are shown in Fig.

1) fo%"’gﬁ%‘%oﬁgfér%é 315' fléw @6% A&Ps 3BF RS Feshamblildr 12

franmecns especiinvehy. skagh afs,t Qﬁdcm@%fe199§£%1,fdgiﬂ%}gt.s 14

menbers 172 i s di sposed between the upper an
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10cover bngsetsived, wiamd ni shd aovedingtinit? arhd Bbegrly unit
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positionjng post 173 inserted into a hole (not Shown)
i nft h&"t Lt%ésﬁ&nd‘i’jifs_ﬁ%@ﬁ}%ﬁﬂﬁ@;; 1@\':%@1 Myrhetm];eaoverinq
ref er gogged 9¢ Flg i,men each o e
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r ect anged wimgandritemspl Bt 6 poetin®d rdddn eG4 »3PpPednit .
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menber 16, the bedstead body 31, and the cover 32

have Fedpedt nempgralbi grrediipbesd Blwesl Iha328pd0caRdring

there%@ro&g? Th é?(;tric air _punmp unit 2 is

recei yenébe' Ri AP HEhGPRsSARAE 11, TRy Hepteam assreply 3

Coverimmﬁerre%ﬁan&Gﬁa_xp%‘é&EEégd Redy 331%1?%&3, LB€er 32 for
ul

cover 32, is disposed under 15 and in
conmuFR EEtingnt g tledghezdfeadye2ai r Tbhanbersn@b)g rentber 17
IS in, comuni cation wWth the other air chanber

(E) V}Igélgllrtflggl _OUtru?f%Dnng(k%ﬁereﬁ Ilgflg_arléar_lged to forma rectangular

frame disposed in the covering between the upper and lower
covering members 15, 16, and four corner positioning
members 172 (only three are shown in Fig. 1) for supporting
four corners of the rectangular frame, respectively., Each
of the corner positioning members 172 is disposed between

the upper and lower coverings 15, 16, and is formed with



Referring to Fig. 4, the bedstead assenbly 3 includes
a bedstead body 31 and a cover 32 nade of a fabric
for 20 covering the bedstead body 31. The cover 32
has a rectangul ar top sheet 321 di sposed on and above
the bedstead body 31, and a sufrounding sheet 322

ext endi ng downwardly from a periphery of the top
sheet 321 and di sposed around the bedstead body 31.
25Wth further reference to Fig. 5, the bedstead body
31 includes a rigid support frame 33 and a top plate

unit dixspased-an,and: ahave the wm%ter{é@%té} ﬁB?e (not
consisting 8 of six coplanar top plates 34 nmade of a
pl ast isbowat em ahe deeabohlénd apopbaties 3411 s whienhmMBg ther
with the hole 311 therethrough. Any adjacent two ones
of thé&stBpepfated ¥4 Hrell hhef CHRAGERYT + edpvablopebprner

two t e 5 A.units, 35, . W th
g Podafs ALhPRONE SPLORICTRN BN S Botcqnapifirihecon
. Sincl ugesta parciofi nee¢tamgular fidishheanth19€60Mdrtion 175

fol dabl e frame menbers 330 each convertible between
an unFefeedig reasAbWntIar iy, ad agsdtasiddded shat@ttonm

hown _i ig.. 9 1 ch of . the first and. second
S th%:lr or-t%.on 0145461 i%chn&%u&ég P8a%t3p%”rlél‘-’4 é:Iosts 173

f ol dab e nenbers 3 | _
non- f ekgahde uplat8sy 38bnabfe 1Y@ EmAR £+ BSrE{lzﬁ\t 174 of the
e

fol dabl e plates 332. Any two adjacent ones o
non- f ehdabeepliageso88er | preridonnsgt menheot ARy one: lower

' ' 2 fin
Cor T 2BOALMY AL 6! Ol B0 2 S 51" Oan e cover

10
32 have respectively aligned holes 161, 311, 323 formed
therethrough., The slectric air pump unit 2 is received
within the heles 161, 311, 323 in the lower covering member
16, the bedstead body 31 and the cover 32, is disposed under

15 and in fluild communication with one of the air chambers
(E}), and is in fluid communication with the other air
chamber (E) via an air tube 4 (see Fig. 2).

Referring to Fig. 4, the bedstead assembly 3 includes
a beastead body 21 and a cover 32 made of a fabric for

20 covering the bedstead body 31, The cover 32 has a
ractangular top sheet 321 disposed on and above the bedstead
body 31, and a surxounding sheet 322 extending downwardly
from a periphery of the top sheet 321 and disposed around
the bedstead body 31.

25 With further reference to Fig. 5, the bedstead body 31
includes a rigid support frame 33 and a top plate unit

disposed on and above the support frame 33 and consisting
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15 space 333 when a correspondi ng one of the first

and second fol dable franme nmenbers 330 is in the

unf ol ded state. As such, the void spaces 333 in each

of the first and second fol dable franme nenbers 330

are arranged in a row al ong aS8direction perpendicul ar

to the non-foldable plates 331. 20 The top plates 34
cover the void spaces 333, respectively. Each of the

fol dabl e plates 332 includes two pivotable plate
portiogs,334 h?viquputer endﬁ connected respectively
and pPyotidl FHPLE"PhEEor 1o idi TR 8h-+ G1ld4ahFe material.
pl at egn33 Lgpep: ends 40t g1 cpnne. [ ak| 3
In the %n%glggg EngFéte, t%ﬂ ﬁ%vofhbﬁi ptgtggg hole 311
por t | onsra3kcafght. hearfyokdabtenplabesnad3d faties top plates 34
per pendi cular to the non-fol dable plates 331. In the

f ol defI=8t AP eSTIHEES¢Et BTV af 3pokud dr®B4 angl giroove

the fg] le plates_3 are parallel to the
non-f%?%%%IgﬂgﬁgFéﬁssg%I Wth particul ar.

referenceito &idgsichafn@dr@reRaSROFid e, fﬂiedalgiagort frame
pl ates 332 has a positioning unit including a

posi t PdAnAduRes @ B8E pHresdangubrefofst hed pievotdlflogdable
platefgortion 334 gg the corres Qgﬁin f ol dabl e

pl at e 33¥ BHAPLSp3SPt PBAT ngPri et F oRe B8 e dte iR ded
from thec Othelnofn tieg . ph vatall & AL 6 ROLtI1RRS 334:Qf o.
t he correspondi ng fol dable plate 332 and engagi ng the

0 posi t Eani mf Kbke 385t 4Gl wlennd Tordatdgofiding mneeeh 330

the first and second fol dable franme nmenbers 330 is in

the uffotHEF SPRFE3BICRIOPORHETPPOR abta- s dgk @nd three
portions 334 L§CRMEGHEdPLY, Ly t end. of . th
corr e’lgpondi%ﬁsg ﬁ%n- fol dal%I gP%Té;% ?33231,;913};?19?%%30&& Snes
pi vot ablteephat-efpareblensl:324 82 dachrefnddia Hoteahlie one
plates 15 332 are interconnected in such a nanner

t hat , “WHRFRORE L g M pBhdicRgabhe ERLERS ) Fetdeihfe a void

s52condb L6l daBL 1 ST PR 700 by RIS 4L U5

state,” eac f i ons

pi vot el st @Bhie anddideast BOM fowar éné heyrohhen endof as
t he correspondi ng non-fol dable plate 331, 20 as

shownS¥H Ficgs. V- dsgaBs s Wieh ipheadh pdtthmdisetondl second

fold fr nmenhers 330 e full fol ded, the

pi vo?%xjiedeab&l%g? Earﬁ%r“_tlel"o%ﬁg 53536 c‘?freeﬁﬁﬁa%?ecf H&8 fofyastend a
pl at egi B34 idhUbe agahdisdn 183C Bo OE e Mo ¥ 18551 e plates 331.
sandwi ched between the correspondi ng non-fol dabl e

20 pl at €Bh380P Hlietitsi 84 sate, thieheoid spaces 333, respectively.

25

Each of the foldable plates 332 includes two pivotable plate
portiens 334 having outer ends connected regpectively and
pivotally to the corresponding non-foldable plates 331,
and inner ends interconnected pivotally. In the unfolded
state, the pivotable plate portions 334 of the foldable
plates 332 are perpendicular to the non~foldable plates

331. In the folded state, the pivotable plate portions 334



25 positioning projections 336 are spaced apart from
the positioning holes 335, respectively, as shown in
Fig. 10. Wth particular reference to Fig. 9, the

first foldable 10 frane nmenber 330 has an end

connected pivotally to an end of the second fol dable
frame nmenber 330 by four pivoﬁ)units. The pivot units
are di sposed at adjacent ends of the first and second
fol dabl e frame nenbers 330, and are adjacent 5 to
aligned top surfaces of the first and second fol dabl e
frame ers . h o ivot units.includes t

o1 de. Srodueb s s AR R GR L DR PR S o a1
seconglfetsaidie frane nenbers 330, a middle sleeve

338 di sposed on the other of the first and second

f ol dabl eWfithmenmrbéas 33@rande 1@ beisveérariche, siad® of the

sl eeves_337, and a piyot pin 339 extending through

t he sffaégik?leee@@sat%?%%dh%ea i ORf e osf gy B BRgincagding a
ssuch, peoe. of, sthento ARG TRMDAT § £3

pivotgd abod?&?ﬁg p%é%? %%ns 339 t6£§bu?9%ggpﬁg$b%%§late
top spphatenx0fB3thef etberomfespheding Soldadlseqend 332, and

fol dabl e frame menbers 15 330, thereby resulting in
convefi R IQBAPAP I RGN S 3h Péeorape Guver ble other of

o o 0 ekl el s e 30y Y, Lol ol bt

one fo Fame ne he fo

menbeto B3 Ry 1kn6! 33 208l ¥ndaw Rovnk Addlaklienph@tigSe 335
331 and two 20 foldable plates 332 interconnecting
10t he nBhek A dabrespAtstias @A afotbeffivetomd senenydicddable

P Frae AT hee T, o R S T g s e

const pugst AN & 9140 pbit SénPBEh 6ld e PBYa1h) to one
this enbodi nent, a ftirst

end of the corresponding non-feldable plate 331, and the

pivotable plate portions 334 of each of the foldable plates

15 332 are interconnected in such a manner that, when the

corresponding one of the first and second foldable frame

members 330 is in the unfolded state, each of the pivot

pilate portions 334 is pivotable in only a direction toward

the other end of the corresponding non-foldable plate 331,

20 as shown in Figs. 7 and 8. When the first and second

foldable frame members 330 are fully folded, the pivotable

plate portions 334 of each of the foldable plates 332 abut

against each other, and are sandwiched between the

corresponding non-foldable plates 331. In this state, the

25 positioning projections 336 are spaced apart from the

pesitioning holes 335, respectively, as shown in Fig. 10.

With particular reference to Fig. 8, the first foldable



25 nodified mattress assenbly |' also includes a top
sheet 11, a bottom sheet 12, two surroundi ng sheets
(not shown) , and two reinforcing units (not shown)
The top and bottom 11 sheets 11, 12 cooperate with

t he surroundi ng sheets to define a |large air chanber
(E') and a snmall air chanber @Q") that are not in
fluid conmuni cation with each other. When infl ated
fully, the volune of the large air chanber 5 (E) is
greater than that of the small air chanber (E"). The

reinforcin its ar sposed respectivel thin
Che | SFi BriBehard B SR EREcr ETB TS v Al Y 8 an ond
SUurr oy d;hB %e%@ﬁ@tf_%lﬁﬁﬁlg'ﬁ%ﬁ%%ﬂﬁ)@t\%%ﬁ%’@&{r g&@gm its.

the reinforcing units. As such, the mattress assenb
1' hathapiapgenit@ aed tdiegss40 andd pacsdmal bnd@bErass flrst
10'. Each of the large and small nattresses 10, 10

i ncl Ui seocaspéelfsiorieage F‘ﬁ’éb%liﬁ FodndPhg Esrrfeé‘tds'acent

and [ r ' et r nd_ s

TRT charhapzlfoP SR lnFe the! R0 T8 SoM Tosggere
10, 1Pramey ectiSets 1330S Uppait otfhelmdmnaﬂ@l ll@haags Afwo side
one person, respectively. Wth particul ar :
r ef erquoaq—;; glengsed an vhes b di nenendiskgond foldable
electf

2 |
centrl # ugaf ém&er@%ﬁ@ t%ém‘flfﬂgl Lsiﬁggs 3%0 Jtsr?é’%ﬁéd’é} e othex

20, aoisoﬂrﬁanqalqs@pahat sgc&a@pmmmeumﬁ@%&ﬁoe%% 330 and
di sposed in the 20 housing 20, a first transfer

10 chantstvenf ereredde s lekeeh LK, ng@@ wineti pif BAP éxtending

commur ication with the centr device 21, a
secong ?n”ﬁﬁsfg? THEHB 25fg$z§§9q ﬁ%gﬁﬁlﬁ%ﬂ%lﬁﬁiefs 338,

and ixs ELuhd de@nm @hgaﬁdl%dwﬂi}né H@mﬁ%{é%?ﬁ rc%ﬁsgegglgoted

chanber 23, a first control valve 25 biased to
cl oserlpogi therptint ppesabl® tco aboveadaOindn oOpetop surface
position so as to allow for fluid comruni cation

bet weth "ERETEFRE hRf Td&8b M Fafete ot il f sampmmenbers
15 24, tﬂ%,sm?t‘?é?flé%f%‘éﬁ?éing in convenience during Lransport and

storage thersof.

Alternatively, the bedstead body 31 may include only
one foldable frame member 330, and the foldable frame member
330 may inciude only two non-foldable plates 331 and two

20 foldable plates 3232 interconnecting the non-foldable
plates 331 to define only one void space.

Referring to Fig. 11, the second preferred embodiment
of this invention is similar in c¢enstruction to the first
preferred embodiment. In this embodiment, a first

: 25 modified mattress assembly 1/ also includes a top sheet
11, a bottom sheet 12, two surrounding sheets (not shown),

and two reinforcing units (not shown). The top and bottom
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12 val ves 26 each biased to a close position and
operable to nove to an open position so as to allow

for fluid communi cati on between the second transfer
chanber 24 and a respective one of the |arge and

smal | air chanbers (E', 5 E') in the mattress

assembly and a pressure sensodl27 in fluid

conmuni cation with the second transfer chanber 24 via

a sensor-connecting conduit 28. It is noted that

the centrifugal punp device 21 provides a smaller
thrust_for faqrcing air to flow at a higher flow 10

rat e, SHRTT% Tire 10 SBRPSEAT DUy " iEcaBso Bidgabeats to
(neat gLeidy st gL for gLl (£ fdAVaakmar 51.OME Ly amber
flow rate. To pronote the efficiency o the el%ectric

air pypp) ubkt Zrd aoiknfd #teifutdnmaiset ect edtAneadf other.
the large and small air chanmbers (E , E'), the

cent r VrerydtipaRpl detliloe Pheiwlfmesef 189pperat e uphppber
the selected 0 e .and _ small. air chanbers_,
(E . %)’ i3 x%%%%eatt"tgg J&%%%t“%égﬁo?mﬁ%ls 2k BT Te) .
ful | -Tid rat @l daQl iR+ SUbS @QUEBELY rebPecei AR @OMin Lhe
punp device 22 is operated to inflate the sel ected

one ofaigfe angr geahh e Sinhiamkier s chahbel's -( Efhg sEYrpunding
fully, That .is, ;the centrifugal mp _devi.ce 21 and .
Lhe PRV GREp O] 6 B8 BTl MePbpetty Feproroing
initiahiand subseguenthinhhetions ofsdhB17BEErESS o large
assenbly I' . As a consequence, the air punp unit 2

can imnditatesst he zwl ectsedlbmatdfretskeldar géaand Skl large
air chggber; (s', E') at a high speed to increase

pr eci 3 yUo5t MR HEESHrasHr 601 it dea e *eEPacHES reg of
Pr eSSUe Mal8nadAYSshdelS, ORh&Che AfndshLS ;,@n

can be aé%iéVeg.lQ% inflgfegtﬁe %efg%tédr% Q&% krtghgne of
| ar getiand aspaldandiismall3air chambers (£, E”).

The large and
small mattresses 10, 10’ are used to support the body and
head of one person, respectively.

With particular reference to Fig. 12, in this embodiment,
the electric air pump unit 2 includes a housing 20, a
centrifugal pump device 21 disposed in the housing 20, a
solanoid-operated diaphragm pump device 22 disposed in the
housing 20, a first transfer chamber 23 formed in the
housing 20 and in fluid communication with the centrifugal
punp device 21, a second transfer chamber 24 formed in the
housing 20 and in fluid communication with the Ffirst
transfer chamber 23, a first control valve 25 biased to
a close position and operable to move to an open position

30 a3 to allow for fiuid communication hetween the first

and second transfer chambers 23, 24, two second control



chanbers (E E",), the centrifugal punp device 21 is
activated, and the first control valve 25 and the
correspondi ng second control valve 26 are opened.
Hence, air is drawn into the centrifugal punp device
21, and is 5 then forced into _the selected one of
the large and small air chanbel’s (E , En) via the

first and second transfer chanbers 23, 24. \Wen the

pressure sensor 27 detects that the air pressure in
the second transfer chanber 24 reaches a first preset

ressur I . 420 it em.ts 10 Si I
Po'a conrroiticest tuins B s 5300¢ 574 ePReP GaPPotle <o
wire govihen the eped r-?'o's@f:iénrg‘ée'a\é_esté he1sb@naby ifyiqg

deactivates the centrifugal punp device 21, closes
t he fcpamuToraticn batwesrP5heapek@ct kvatestert hamber 24 and

‘di aphragm pu device 22 tao force air into the secon
ORI

d
P O1% 34 0T 4 3 Ipum EBAME AT G EBRREA t(E” -

t ransfe

529 ungrh {DQHRNRSGWR SEESOL 13/ 19818 § fhat the Al 29

pressure in the second transfer chanber 24 reaches a
secondnpfbsiet qoressiicetial wathothengpl®eing arkntfer chamber

-inflation of the selected one of the |arge and snal

ai r cRanbed & EENSOrETNNSHVARGh cPafeHer28ref erence to
Figs. 13 ' . pU devi ce 22 .

i ncl udes ng\%a &ee%gg?'gggg%%g%gu% R \cc/igiv\l/%e Rokgovides
221, a shapkragnryvad wer2@2rcihgvaiverd @dok 2t goANG L€ 1 ow
fixedly to the diaphragmvalve 222, a coiled

10¢onpr 835 oih bR ithg HZPhTRER MimRsiag cehd drapiderymgreater

15

25

val ve I . 25 _the_val.ve hole_221 in._the

val ve BERY 358 Pt at P urha R 1 Pop CARA ngophERte.  To
val veprofbid? 3he ThEF idileVichOotitink LN 4desS, ar %EEE”E‘I‘P@& to
224 pivotable relative to the valve 14 seat 220 and
havi ngnalatmisdifag es 25 tadd caesebtiore Jeage pord isopall air

226, ahdriving ;o%” 27 rotatable about the central
axi s PREFS Mo avt ng S ceht Loy gRvoey 2l is first
engagbpdrdhiQr SREL Ohneedd1 RAH Ok 326:1 21 0PL0% 12280211 air
havi ng a not or
chambers (E’, E”) is expanded to about 90% of its
full-inflated volume. Subsequently, the diaphragm pump
device 22 is operated to inflate the selected one of the
large and small air chambers (E° , " ) fully. That is,
the centrifugal pump device 21 and the diaphragm bump device
22 perform raspectively initial and subsequent inflation
of the mattress assembly 1'. Asa consequence, the air pump
unit 2 can inflate the selected one of the large and small
air chambers (E’, E”) at a high speed to increase precisely
the air pressure in the same tc a desired pressure value.
Thus, the object of this invention can be achieved.

To inflate the selected one of the large and small air



5 shaft 228', and a transm ssion unit 229

i nterconnecting the notor shaft 228 and the driving
rod 227 for transferring rotation of the notor shaft
228" to the driving rod 227. An end of the valve rod
223 is biased by the conpressug spring 223" to
contact the cam surface 225 of'"t he cam nenber 224.
The driving rod 227 and the notor shaft 228 are
journalled on a nounting wall 20" of the housing 20.
The transm ssion unit i ncludes a driving puIIey 229

|
T e HatbSAE KO ey IOLOL SIALL SRR aftndideiRsg 21 1o

227, andieatknt,r ansai $3ieons hedd aagtrcﬂr akBeds 05t Neng  the
driving pul l ey 229 and the driven pulley 229'.

Wt h FRErhRIonddhgr saemd gcniitigal rslveiié emtoipehieér Bence

i ncludes a dis body ke

a conPﬁFn%ﬁiq5ﬁBReynE§1th§ ﬁ?%i?%éﬁ% sPﬁ%ﬁnd%VﬁFF ¥1<n?nd is

skey 55her2%c&c@iﬂci&@ddhlés%g?@ét@c?fo'n@t b:@”tﬂ%%a?@ rand small
amai n inflation key 56, a main deflation key 3, a

menor ylkegpaE@eranoE a,l otk key G99 fIbhet oper abeons fhansfer
t he ke s 52, 54, 55 55', 56, 57, 58, 59 are
out | | RATHSFSFE g6 245 When Ty Prfgsuaﬁoeezleorﬁ?ede»ects that

cont r gLl &f »5,4 d: 9l o
t he ceth3 r%ilfrﬁ%aéﬁ%pl%g\}}%ggegéz%d E’Eﬁ %ﬁééfgr%r %4 FRaches

devi ce 22;stapdethe presturandaseepnd gzonmzolmmaj vq&‘t emits
1025 26. When it desired to inflate the mattress 1,
the nBiFHIne3 Fhe aenigieldey %6‘%‘9@ Fig- st15i)r’@§seni dlgctrical

e (et L08R BNd SHRLIo i ShATREL Rl Sie Sikmel. it

the first preset pressureva
the cesdstifvagak phePceeviicaigdl. phext dedi&elact d ~QBg the

of the head key 52 and the body key
first control valve 25, and activates the diaphragm pump
device 22 to force air into the second transfer chamber

15 24 via a pump-connecting conduit 29 until the pressure
sensor 27 detects that the air pressure in the second
transfer chamber 24 reaches a second preset pressure value
to complete a full inflation of the selected one of the
large and small air chambers (£ , E”).

20 With further reference to Figs. 13 and 14, the diaphragm
pump device 22 includes a valve seat 220 formed with a valve
hole 221, a diaphragm vaive 222, a valve rod 223 connected
fixedly to the diaphragm valve 222, a coiled compression
spring 223’ for biasing the diaphragm valve 222 to close

25 the valve hole 221 in the valve seat 220, and a driving

unit for moving the valve rod 223. The driving unit

includes a cam member 224 pivotable relative to the valve



5 53 is pressed, and subsequently, the confirmtion
key 54 is operated to select the softness of the

sel ected one of the large and small mattresses 10,
10'. During operation of the confirmation key 54, the
word "FIRM' is shown in the display 51 when the
confirmation key 54 is pressedi®or 10 the first tinme,
the word "MEDI UM' is shown in the display 51 when the
confirmation key 54 is pressed for the second tine,
and the word "PLUSH' is shown in the display 51 when

t he confirgzﬁion key 54 is pressed for the third

time. SPREredf t¥° PR IRBcR S PUITAES MY GNddp useHER gear
i nfl ati,ep; : ' -.ad] flation
oy 580 ea B 2 i R P T B HhE R
pr essakesithddeerseh@aiadnang oirdded gs.98 Ands $Mddgaging
mattresses 10, 10' through operation of the diaphragm:
punp 48Gi 2 ggREnPeFt AN 428, se| Bete 2ddr haging a motor

soper 2Lk, ofs e anl | LIBLLAD ey 4. Uhe 205l sched

one o0 arde and smal{air ¢

be i nthat ethifotl | yrhart 2¥en ddg | §he§le%1ir'i'.egné odafl &L for
a selected one of the large and small nmattresses 10, -
10", arapv¥egpoddiaigtdne off thhpobeadhkiy25? andhtheiving
body %eg ;_ IS resaed to open the first 25 contro

val ve 2% and th8 &8 rggpgﬂﬁfﬂghgkéﬁﬁdzgéni?cﬂlﬁﬁ%dvéy the
26 t Ochiier&hns Al lsﬁf\irﬁ;i poko {4 %wnftgefntthf%(e)gag[?ggggg?%e&% of

of the large and snall mattresses 10,

10housi hye <6 r2@bera2ahe The sirieond rod 223 atel 25 atot BRaTL

15

20

25

centrgéggal punp device 21. Wien it is desired to
i ncre HE VISP P SENBELRY YorRé Bt rhethabhgesing

and spgl | THBL{ 859685 <40n &:le_t i%%.udes a driving pulley 229
sleeved fixedly on the motor shaft 228’, a driven pulley
229" sleeved fixedly on the driving rod 227, and a
transmission belt 229” traimed on the driving pulley 2285
and the driven pulley 229’ .

With further reference to Fig. 15, the controller §
includes a display 51, a head key 52, a body key 53, a
confirmation key 54, a micro-adjustment inflation key 55,
a migro—adjustment deflation key 35, amain inflation key
36, a main deflation key 57, a memory key 58, and a lock
key 59. The operations of the keys 52, 53, 54, 85, 557,
26, 57, 58, 59 are outlined in Figs. 16, 17, 18, 19, and
20. The controller 5 is used to control the operation of
the centrifugal pump device 21, the diaphragm pump device
22, and the first and second control valves 25, 26.

When it desired to infleste the mattress 1, the main



corres qyn ecand. co trol
“Vhen TTH{%-gesFrE SREETIREF| TR N5 eseihe Large and
pressyh g 1l aval Hﬁar{ﬁé& TRADI e key, pBoi %let é@&f%cl?rgssure

5 correspondi ng one of the head key 52 and the body
key 53 is pressed, and the m cro-adjustnent deflation
key 55' is operated. Wien the m cro-adjustnent
defl ation key 55" is pressed, the first control valve
25 and the correspondi ng second control valve 26 are
opened to allow for outflow 26 of air fromthe
sel ected one of the large and small mattresses 10,
10". When the mcro-adjustnment deflation key 55 is
rel eased, the first control valve 25 and the

val ve 26 are cl osed.

The control panel 5 can bé converted

and unkbokebrsigit epetbt Datgbf prrRssémMgr idfughh unpthekit: 21,

59. In the | ocked state, when any of the remaining

keys BP5t53, ssiecty] @r of sge draggkes E}ir@gge‘@he( ésogiy key

i s_executed an

o SRR, SRR S et L T,

15
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Fig. 24 cpeewsea m@@ﬁee\@l el OB LY the sWALENed $ne o
simlar in construction to the electric air punp unit

2 (se@%lgrgiz%nda%@ébl rftﬁltﬁtfétih@ﬁ Piless@t € Senswy opErasion
influid, 23 ngnnunlcat on gA h the |large and snal
mattresses I,

conduiftes d28p14PH1YwRAE the @?&‘Mﬁmti&%ﬁ:@(ﬁtﬁ&lg Yorddied for

P HPOAGR Pho T (P88s. EbRheds Rjovn in

the air pressures I n t he
'the first time, the word “MEDIUM” is shown in the display

51 when the confirmation key 54 is pressed for the second
time, and the word “FLUSH” is shown in the display 51 when
the confirmation key 54 is pressed for the third time.
Thereafter, if necessary, the micro-adjustment inflation
key 55 or the micro-adjustment deflation key 55’ can be
pPressed to micro—adjﬁst the zir pressure in the selected
one of the large and small mattresses 10, 10" through
operation of the diaphragm pump device 22. When “FIRM” is
selected during operation of the confirmation key 54, the
selected one of the large and small air chambers (", E™}
can be inflated fully.

When it is desired to deflate a selected one of the large
and small mattresses 10, 10’7, a corresponding one of the
head key 52 and the body key 53 is pressed to open the first
contxol valve 25 and the corresponding second control valve
26 to thereby allow air to flow from the selected one of

the large and small mattresses 10, 10’ out of the housing



| arge and small mattresses 10, 10" can be neasured
accurately. Referring to Fig. 22, the third
preferred enbodi nent of this invention is simlar in
construction to the second 5 preferred enbodi nent.
In this enbodi nent, a second nodified mattress
assenbly 1" includes four surﬂgunding sheets (not
shown) and four reinforcing units (not shown), and
the control panel includes a pair of left and right
head keys (not shown) for replacing the head key 52

(see Q.Fi .and.a ir.of Left. and right_body
keys %érL}c;rtlas o‘ﬁ?# BrCDrné:f)rloga g ¢ %efalndb‘?)h@ “R8 rio’%u?aglegump
Fig. d&)icellke top and bottom sheets 11, 12 cooperate
with the surroundi ng sheets to define two juxtaposed
| ar ge ai ¥hehahberde(iEed @ntnt¢mwe jeubtticapoted ssvat b sailected
chanber s é?) The | arge and S{r]al | .15 air chanbers
(E, B9 8FeRFr i$Ph MR T xPathressaent e By - the

suni tsc@msqgi&e@ﬁsdoﬁ@%&eghgv%aa \Maghéiﬂ drle har 5 @f‘g‘%y 53

smal |l air chanbers (E', ). The surrounding s

are disposeded especthy eliyrarodingdstremtr @éfifaricinngey 55¢ is
units. As such, the mattress assenbly 1" has two )
| ar ge®PYT e t BRSNS ISTE PRV EHRATT Aatiatdsdekey @5 is
Each 48 largesaand siml. £$%€ 10 y

i ncl ulg%es a Fespeg.ftji ve oﬁﬂgfln%ie‘;esgrgr%nu% Pﬁgcosﬁwreeésfag?dmg

and deddmes cant espeeiline 2@nerof opdied a60el B mblicfiow
air chanmbers (E', E'). Each aligned pair of the |arge

Wand sl #irafEeessbs soleqiped neye 96 bee userse oand small

suppggt.t dy, and . he of ,one persaon, ‘ . .
respecatttl v%%fggﬁ% gg) di f T8 et Ieyrf'P‘iIi?e aﬁ'ﬁ???@%@ de_flatmn
assentdy sb' can-supnard, kW PEOP &ontd8l valdd dhbfd the
enbodi nent, wth additional reference to Fig. 23, the
mat t resregpsadbhy gecdngclcadesol owlvai 6 cantuilicsedA)

C nication with

ly t . n) in fluid | ,
t(ﬁg |yar Sﬁefe%n%‘%%'ﬁ*%@”éﬁé Qtr?aﬁ’g%’?%e 3 P, LSt PERTS: PRP&EULE

15are ShOMR), thkEsPRELY \k%:%,yijs Eaghofralig, ai r conduits

20

25

(A) has an internally threaded connecting end (A").
The el ecthd coatrebpapelrdi ta@ benobiudes efl Gt waxherdtadeldyand

t hreaded connecti ng nenbers (B) engagi ng respectively
and tﬂﬁ@&%&gl YEitE connBel i g Siag ?%Bh%fht: ekay 9. In

CONAUHS 168keds ddte, MBELE G35 8 8809l ntng Ae 50 53,

el ectrical socket unit (O I i sposed On a’si dewa
30 of54,he5 bedst dad wBsentilsypBessil e &CLMCaltaMtiBnally),
unit (W interconnects electrically the electrical
sockét® it EeN Tha e Fid- o8 T Fire mak b Ptinps iaiiktly2l remains

in its present state.

Fig. 21 shows a modified air pump unit 2’, which is
similar in construction to the electric air pump unit 2
(see ¥ig. 12) except that the pressure sensor 27 is in fluid
communication with the large and small mattresses 10, 10’
through two mattress-connecting conduits 28’ (only one is

shown), respectively. As such, the air pressures in the
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Referring to Figs. 24 and 25, the fourth preferred 15
enbaodi nent of this inventionis simlar in
construction to the first preferred enbodinent. In
this enbodinent, a third nodified mattress assenbly

| A includes a top sheet 11, a bottom sheet 12, a
surroundi ng sheet 13 interconrécting the top and
bottom sheets 11, 12 to define 20 an air chanber (E)
and a reinforcing unit 14 consisting of a plurality
of pull belts 141 and a surrounding belt 142. In this

enbodhgent, sgnce éﬁe mattress assenbly LA is forned

wi th a“§¥hgPBaiTachaEr *CEFESt HE" set®nd 2} aR&f deasursd
chambgbcdades8e Fig. 12) is in direct fluid

conmuni cation 25 wth the air chanber (E), and the
second céafeotinmitwesig6 2T.e tom thefd fgremethed embodiment
configuration of the electric air punp unit 2. 19

To | nPF 406 SCHE oS8 bR £ 3o ehasich et vl tine second
the c ' I ice Fig, .12) my_be

fi rsth%feérgart%g TRt Ty \eé'ai rﬂ%héﬁggr e?%fdf%grgs(pa?]dgamnd
to aboodifiGH ahtthessesd dahl yv ol Uim-1alded Bb@P&urrounding
speed. Subsequently, 5 the di aphragm punp devi ce 22

(see BRERtSIINOL shopet arsdiewr rafhbeecingeeise ynohehown),

ngeggﬁﬁ%ezgg}atEgltg‘;?ne_ e_slinr::_e[gdc\a/gl aur{;)%i?:t o? fé]fpt\/\%rhd right
head keys (not shown) for replacing the head key 52 (see
Fig. 1), and a pair of left and right body keys (not shown)
for replacing the body key 53 {see Fig. 15). The top and
bottom sheetrs 11, 12 cooperate with the surrounding sheets
to define two juxtaposed large alr chambers {(BE") and two
Jjuxtaposed small air chambers (E”). The large and small
air chambers (Ef, E”) are arranged in a matrix. The
reinforcing units are disposed respectively within the
large and small air chambers (Bf, E”). The surrcunding
sheets are disposed respectively around the reinforcing
units. As such, the mattress assembly 17 has two large
mattresszes 10 and two small mattresses 10°. Each of the
large and small mattresses 10, 107 includes a respective
one of the surrounding sheets, and defines a respective
one of the large and small air chambers (E’, E”). Each
aligned pairx of the large and small mattresses 10, 10’ mav
be used to support the body and head of one person,
respectively. Stated differently, the mattress assembly

17 can support two people.
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CLAIMS: 1. An inflatable bed conprising: a bedstead
assenbly; a mattress assenbly having at | east one air
chanber; 5and an electric air punp unit in
connection with said mattress assenbly and incl uding
a centrifugal punp device in fluid comunication with
said air chanber in said nmattrléss assenbly for

10infl ating said air chanber, a first contro

val ve operable to allow for and interrupt fluid
comuni cation between said centrifugal punp device
and said_air chanber, and a diaphragm punp device in

conmruni catigh swerhodhhantySHi Eh citidbépnabrreifafbace iy Fig.

said Qgr hanber :

the mattress assembly 1" includes four air conduits
{A) (only three are shown) in fluid communication with the
large and small air chambers (E’, E¥) {only three are shown},

respectively. Each of the air conduits (A) has an

.internally threaded connecting end (A'). The electric air

punmp unit 2 includes four extermally threaded connecting
members . {B) engaging respectively and threadably the
connecting ends (A’ ) of the air conduits (A) of the mattress
assembly 17. An electrical socket unit {C} is disposed on
a sidewall 30 of the bedstead assembly 3. An electrical
wire unit (W) interconnects electrically the electrical
socket unit (C) and the electric air pump unit 2.
Referring to Figs. 24 and 25, the fourth preferred
embodiment of this invention is similar in construction
to the first preferred embodiment. In this embodiment, a
third modified mattress assembly 1A includes a top sheat
11, & bottom sheet 12, a surrounding sheet 13
interconnecting the top and bottom sheets 11, 12 to define
an air chamber (E), and & reinforcing unit 14 consisting
of a plurality of pull belts 141 and a surrounding belt
142. 1In this embodiment, since the mattress assembly 1A
is formed with a single air chamber (E), the second transfer
chamber 24 (see Fig. 12) is in direct fluid communication
with the air chamber (E), and the second control valves
26 are ovmitted from the configuraticn of the electric air

pump unit 2.



whereby, said first control valve is controllable to
allow for fluid communi cati on between said

centrifugal punp device and said air chanber so that
said centrifugal punp device is operable to perform

20 inflation of said air chanber to a first pressure

val ue; and said first control ¥alve is controllable

to interrupt fluid communi cati on between said
centrifugal punp device and said air chanmber so that
said diaphragn1punp device is operable to perform
inflatio h al.r 2%chanber to . a sec ressure

val ue. EJC""I‘lhe |§?I" “abt b %55‘]8 @ﬁ)a??ré‘ ‘?"?'r%daVWr“_‘L“e' the
wher ebdhsairhqah ! pRREPaLR de far t hs%re igie) udes ﬁaEOHél BOrst
for receiving 21 said centrifugal punp devicé and

. said wmgnnpuhptM\ﬂmechh@ﬁet NE)3isThepdmddatabbout

imed.in i'm2, wherein said

bed as. cl
mat t r%% g&@éﬁfﬁ@é YOS WetTH Re ssied - aj fubsequently,

5 5chanjgr %11593&1@:5 St addi dd ybd, §e%”%‘f8' ClaztI e c\%erated to

10

each ot her;
inflate prec1sely the air chamber (E) to the desired volume

at a slower sgpeed.
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sai d ai

r punp unit further includes: a first

transfer chanber forned in said housing and in fluid

conmuni

cation with said centrifugal punp 10devi ce;

a second transfer chanber forn%d i n sai d: housi ng and

in fl ui
chanmber

d communication with sad’d first transfer
and said air chanber, said first contro

val ve being operable to allow for and interrupt fluid

conmuni

cati on 15between said first and second

transfer chanbers; and two second control val ves

each
connuw
and a'r

1lable to allow for and interrupt fluid

ti g@ggggﬂkégabg gcong -transfer. chanber
ggbeg?%ve one of sa?% al?Q%hanbers 204. The

i nfl at abl e heHeasteidiawdmbayCl ai m 3, wherein said
air punp unit further includes a controller operable

to control BPEHRNSSH FFSERLY NFANE iAtURRAS TR He Fhember;

sai d di
contr ol

a hragn1punp device, and said first and second
vafves. 255. The inflatable bed as clained in

dai m 3, whgheiles@dit akik ﬁwﬁﬁ)dhﬁttlﬁlﬁbbhe&tidHﬂWidHSsald
a pressure sensor and a

20

25

2.

mattress assembly and inc¢luding

a centrifugal pump device in fluid communication
with said air chamber in said mattress assembly for
inflating said air chamber, '

a first control wvalve operakle to allow for and
interrupt fluid communication between 5aid centrifugal
pump device and said air chamber, and

a diaphragm pump device in communication with said
air chamber for inflating said air chamber;

whereby, said first control valve is contrellable
to aliow_.fof fluid communication between said
centrifugal pump-device and said air chamber so. that
said centrifugal pump device is operable to perform
inflation of said air chambe.r to a first presgure value;
and said first cdntrol valve is controllable to
interfuptfluidcommuniCatimlbetweensaidcentrifugal
pump device and said air chamber—so-that said diaphragm
pﬁmp device is operable to perform inflation of the air
chamber to a second pressure value.

The inflatable bed as claimed in Claim 1, wherein said

air pump unit further includes a housing for receiving
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22 in fluid communication with said second transfer
chanber via said sensor-connecting conduit for

detecting an air pressure in said second transfer
chanber. 6. The inflatable .bed as clained in
Caim1l, wherein said 5 air p@hp unit further

i ncludes a pressure sensor and a sensor-connectlng
conduit, said pressure sensor being in fluid

comuni cation with said air chanber via said
sensor-connecting conduit. 7. The inflatable
bed as shadneehiri oail npwre wirstiaien agdi 821@ dliaphragim punp
punp device includes: a valve seat forned with a

val ve h8FELcq thehsiPagm val ve; a val ve rod

connegt od T 1 xadl v ﬁ@%dagﬂ'&g%@snwah\gqm %5%19&41%0'

conpressi on spring i asing said di aphragm val ve
to cl ose sakidvumdierdsal @ssemisiai dsvadbueedseath @ said air

chambers that are not in fluid communication with each
other; and
said air pump unit further includes:

ai first transfer chamber formed in said housing and
in fluid communication with said .Centrifugal pump
device;

a second transfer chamber formed in said housing and
in fluid communication with said first transfer chamber
and said air chamber, s_aid first control valve being
operable to allow fo-ﬁ and interrupt £iunid cormnunicatidn
between said first and second transfer chambers; and

two second control valves each controllable to alleow
for and interrupt fluid c¢ommunication between said
second transfer chamber and a respective onz of said air
chambers. |

4. The inflatable bped as claimed in Claim 3, wherein said
air pump unit further includes a controller operable to
control operation of said centrifugal pump device, said
diaphragm pump device, and said first and second c:ontrdl -
valves,

5. The inflatable bed as claimed in Claim 3, wherein said
aii’ pump unit further includes a pressure sensor and a

sensor-connecting conduit, saild pressure sensor being



a driving unit for noving said val ve rod. 8.
The inflatable bed as clained in Claim7, wherein

said 20driving unit includes: a cam nmenber

pi votable relative to said valve seat and having a

cam surface and a sector gear gbrtion, an end of said
val ve rod being biased by said conpression spring to
contact said camsurface of said camnenber; 25 a
driving rod rotatable about a central axis thereof

and having a threaded portion engagi ng said sector

gear por tipdipid 28maunbtatidravitiysaidetomdstedntsfeanthamber
a transm ssion unit interconnecting sai%% tor shaft
and sai dVHf 59t AP ST 6P RF AN P Br rggﬁ‘*“b?\ctd%’g an air

sald ot Bf e SNAL! 100520 e ldntl POALE: Banddle
i nfl at abl e bed "as clar e In ClalmsS§, erein said
transng ssh@nntlbtab |dédess claimed in Claim 1, wherein saig
5 air pump unit further includes a pressure sensor and a
sensor~connecting conduit, said pressure sensor being
in fluid communication with said air chamber via said
sensor-connecting conduit.
?.The inflatable bed as‘claimed in Claim 1, wherein said

10 . diaphragm pump device includes:

a valve geat formed with a valve hole;

a diaphragm valwve;

a2 valve rod comnnected fixedly to said diaphragm
valve;

15 a coiled compression spring for -biasing said
diaphragm valve to close said valve hole in said valve
seat; and

2 driving unit for moving said valve rod.
8. The inflatable bed as claimed in Claim 7, wherein said

20 driving wnit includes: |

a cam member plivotable relative tolsaid valve seat
and havihg a cam surface andaasector.gear porticon, an
end of said valve rod being biased by said compression
spring to contact said cam surface of said cam member;

25 a driving rod rotatable about a central axis thereof

and having a t-h.réaded portion engaging said sector gear

portion;



a driving pulley sleeved fixedly on said notor shaft;
a driven pulley sleeved fixedly on said driving rod;
10and a transm ssion belt trained on said driving
pul l ey and said driven pulley. 10. The inflatable bed
as clainmed in Caiml, wherein23said mattress
assenbly includes a plurality of said 15 air
chanbers, and a plurality of air conduits in fluid
conmuni cation with said air chanbers, respectively,
each of said air conduits having a connecting end;
and - - said mdeet hagiagra puprushefincdnutdes a
plurality of connec¢ting nepbers engagi ng respectively

and t hr eadabity22E68AFH YoRPEC LN RGT S 5F ng odddiqtor shaft
condui ts, I;d ; e .. Ih . .

i nfl at abziuréH bségaa(shn%{lalgre}ggd i@%& a%#ﬂ#lﬁ%eg%?antlggi B saldr
bedst eathasseshbhyti b6l sides dai sidewadd., said

i nflatabl e bed furtherS conprising an electrica

S%ocket?-urig inflatable bed as claimegkin Claim 8, wherein said

transmission unit includes:
a driving pulley sleeved fixedly on said motor
shaft;

a driven pulley sleeved fixedly on said driving rod;

10 and

a transmission belt trained on said driving pulley
and said driven pulley. |
10. The inflatable bed as claimed in Claim 1, wherein:

said mattress assembly includes a plurality of said

15 air chambers, and a plurality of air conduits in fluid

communication with said air chambers, respectively,
each of said air conduits having a connecting and; and
sald electric air pump unit includes a plurality of

- connecting members engaging resp.éct-ively and threadahly

20 said connecting ends of said air conduits of =said

25

mattress assembly.

11. The inflatable bed as claimed in Claim 10, wherein said
bedstead assembly includes a sidewall, said inflatable
bed further comprising an electrical socket unit
disposed on said sidewall, and an electrical wire unit
interconnecting electrically said electrical socket

unit and said electric air pump unit.



25 disposed on said sidewall, and an electrical wire

i nterconnecting electrically said electrica

socket unit and said electric air punp unit. 24 12.
The inflatable bed as clainmed jn Claim1l, wherein
said mattress assenbly is dlsﬁ%Sed on and above said
bedst ead assenbly. 13. The infl atable bed as
claimed in Caim1, wherein said 5electric air punp

i s di sposed on said bedstead assenbly 25

| NFLATABLE BED HAVINGNQ BU LT-1N ELE RIC

UNI T FéRr Tt aiabae

o RESS HSSEVEL (U ABE L rabberein said

mattress assembly is disposed on and above sa:.c_i bedstead
assembly. |

13. The inflatable bed as claimed in-Clainll, wherein said
electric air pump unit is disposed on said bedstead

assembly.



An inflatable bed includes a bedstead assenbly (3) ,
a mttress assenbly (1, I' , 1" , 1A) having at |east
one air chanmber (E, E, E') , and an electric air
punp unit (2, 2') disposed on the bedstead assenbly
(3) . The air punp unit (2, 2¢) includes a
centrifugal punp device (21) ?or performng initia
inflation of the air chanber (E, Er, E') , a

BT 0 B BRNRAGRG & 8U(L22IN £IarC Trac fam FUREG WNIDSFERUBITLATING A
inflation of the air oraTBESSESSEEBLYE"') , and a

control valve (25) operable to allow for and

interrupt fluid comruni cat iAdstrbet ween the centrifuga

punp device (21) and the air chanber (E, E, E") .

FIG 22 An inflatable bed includes a bedstead assembly (3), a

mattress assembly (1, 17 , 1" , 1A) having at least one air
chamber (E, E’, E”), and aﬁ electric alr pump unit' (2, 27)
disposed on the bedstead assembly (3). The air pump unit
(2, 2’)‘ includes a centrifugal pump device (21) for
performing initial inflation of the air chamber (&, E7,
E”), a diaphragm pump device {22) for performing subsequent
inflation of the air chamber (E, E’, E”), and & control
valve (25) o¢perable to allow for and interrupt fluid
communication between the centrifugal pump device (21) and

the air chamber (E, E7, E").

FIG. 22



