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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mattress assembly and including a centrifugal pump

device in fluid communication with said air chamber



These and ot her features and advantages of this
invention will becone apparent in the follow ng
detail ed description of the preferred enbodi nents of
this invention, with reference to the acconpanying
draw ngs, in which: Fig. 1 is a fragnentary
expl oded perspective view of the first preferred
enbodi ment of an inflatable bed according to this
i nvention, wherein an electric air punp unit is
removed; Fig. 2 is a perspective view of a
corner positioning nenber of the first preferred
embadi &t ; mattredd gas8emis yanfassentilediper speet | ver
view of a mattress assenbly and the electric air gunp
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.control wvalve 1s controllable to interrupt fluid

communication between said centrifugal pump device
and said air chamber so0 that said diaphragm pump
device is operable to perform inflation of the air

chamber to a second pressure value.



fol ded state; Fig. 10 is a fragnentary
perspective view of the . foldable plate of the first
preferred enbodinent in a fully folded state; 15Fig.
11 is an assenbl ed perspective view of a mattress
assenbly of the second preferred,enbodi nent of an

i nfl atabl e bed according to this invention; Fig. 12
is an assenbl ed perspective view of an electric air
punp unit of the first preferred enbodinent; 20 Fig_
13 is a partly sectional side view of a

sol enoi d- oper at ed di aphragm device of the electric
air panpldhPteofNEhéise CORIRBFE eftlr PedieeriBsdi edtime, the
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is.a schematic view of a controller of the second .
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inflation key, and a m cro-adjustnent deflation key,

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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5respectively; Fig. 17 is a flowhart
illustrating operation of the second preferred
enbodi ment in response to pressing of a nain
inflation key; Fig. 18 is a flowchart
illustrating operation of the J10second preferred
enbodi nent in response to pressing of a deflation
key; Fig. 19 is a flowhart illustrating
operation of the second preferred enbodi nent in
response to pressing of a nenory key; 15Fig. 20 is a

fl owchar tp;il | éjgtsr Qtftﬁ%mgggggi#%gsggmg?xg%zri?%gnogﬁ a foldable
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| ock keyie of aFif@1d2814 FrRAMBCHEMRL} GFVEBY support frame of
illustrating a nodified electric air punp unit;

20Fi g the2fixsapredssnbl eenlpsligpatt iveaviwfodfled state;
mattress _.assenb an_electric air_punp_unit of
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accor dirnghd @145 SoddMeBbhiWbodiment i E%Eéxﬁig-éoidéd state;
schematic view illustrating a connection et ween

t he matt fégs Gassenidagmendaan pelrept et vt fepuofEHanfdldakle
of the_ third preferred enbodi nent;
plate of the first preferred embodiment 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 @ 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 similaxr 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;



Fig. 24 is an expl oded perspective view of a mattress

5 assenbly of the fourth preferred enbodi nent of an

i nfl atabl e bed according to this invention; and Fig.

25 is an assenbl ed perspective view of the mattress
assenbly and an air punp unit of the fourth preferred
5enbodi nent . Bef ore the pﬁbsent invention is
described in greater detail in connection with the
preferred enbodi nents, it should be noted that

simlar elenments and structures are desi gnated by

i ke referenc r t.hrou ut. the entire .
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first speeheryed cetbadbmmitin@htan irdfsbahabl& Redssing of a
according to this invention includes a mattress
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uni t %'F? bedstgad assgnbly_s, and a cushion unit
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11, a rectangul ar bottom sheet 12, two j uxtaposed

surroundFag- sheetss al §lontienoorinéott ngt irhe cbepagish of the

bottom sheets 11, 12 to define two air chanbers (E)

t hat 5?gcﬂ€ﬁueferred embodiment in respeonse to pressing of a
main inflation key:

Fig. 18 is a flowchart illustrating cperation of the
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;

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;

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
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



20in fluid communication with each other, and two
reinforcing units 14 di sposed respectively within the
air chanbers (E) Wien inflated fully, the air

chanbers (E) have the sanme shape and volune. As such

the mattress assenbly 1 has two mattresses 10 each

i ncludi ng a respective one of "the 25 surroundi ng

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

to support one person. Each of the air chanbers (E)

is 64d Imggg DN h a am s t 1
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t he rénnlarayilirg bedi tscdddimcltvdeBia 1:0mnef oyl dndel ts
141 and a, surrounding belt 142 disposed around the

row of plte- Belts2a5rstenhded peredeline vl ol of ahktnatafress

vent f, . [Each of the_pull belts

Ta1 and et e dihha BURE, oFA5 ol thmnERte Freferrea
5fi xedeybddinde .t op and bottom sheets 11, 12. The top

and bottom sheets 11, 12, the surroundi ng sheets 13,

and the Befddridiengrappes wenQianels ekeicvetedi ithigreater

the cqyering unit. The co%g ing unit_includes an o

upper Cover i g “FEABEFAE Wik G678 P e P HR et it

and asBIOURAdhOG ARG s L 1€ 1URREYs 404 LOVWEItures are

covering nmenbers 15, 16 are interconnecte y a

zi ppedesiinatefiy ¥ijppeefaminceconsirstls tofroupheit aRd entire
10Iower zi pper halves 15 18, 18' attached respectively

to t & YpFetEnd | ower covering menbers 15, 16 and

i nt er conpe abl The hj on rs, 6 ar

di sposed tﬁi%ﬁgﬁﬁ?ﬁg 0%%2? Eof%#fn%’n%ﬁ%ggﬁfgtaﬁgesﬁEIEd

top stmderdiikntThabhedsieash Bsbedhbyoddimetvdassanvention

rectaqﬁ | ar bedstead body 31 and a cover 32 for 20

covertigdie HBYSEERTF HUTRREY. 1 Theckar ivundi nganedbetric
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rectangular” frame” ti'spose

15t he uppesisandgl onetwe QuehiBE AERRESS ¢15, 16, and four
corner positioning nenbers 172 (only three are shown
in Fig. Terertetispes ey 25 ihelrdeor mersanfuldetop sheet

oot a0 8 LA ASReLEl Y R0 O LI, Ser
and | anwefousayed i sigseth5is 1ot aNGnhscf HdRHM LN and bortom
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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7 an integral positioning post 173 inserted into a
hol e (not Shown) in the correspondi ng sponge bar
171.. Wth further reference to Fig. 1A in this
enbodi nent, each of the corner positioning nenbers
172 has a horizontal rectangular bottom plate portion
174 and an L-shaped plate portdon 175 extendi ng
upwardly fromtwo adj acent sides of the bottom plate
portion 174. Each of the positioning posts 173
extends upwardly fromthe bottom plate portion 174 of
ndi ng corner positioning nenber 172. The

the corres C

| over 976 NEOAIT g RENBEP 169 kNG Boabeeht bbdyl BENG the
and t he - covel, 32:NAUE FESREGI V l'ighed h 161,
311, 32§‘fé§%%d fﬂerefﬁrougqﬁ;Tﬁégg ectric a?%g%uﬁﬁ the
unit 2eisfsaceigvedive tla intheadwhesod &F, p3lil He323 141 and
the | ower cove(in% menber 16, the bedstead body 31

and -t RSESPERAERg DRt digpiswg serdauns thamby of bhil delts

conmunpi,¢ati on w ne. of the .air chanbers (E),. and

is | n?#?uiat? poérlru;r%nlr% ca‘ﬁ%n i F%%ﬁ&lgfh&? aY‘?“t)chg%%‘?‘ 143
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Fig. 4, the bedstead assenbly 3 includes a bedstead

body 3%rapkhdinrgobeltldl4dnte whnactaedriizetidy 20the top and
coverjng, the bedstead hody 31. The cover 32 has a
recta%ag?%ﬁ Y55 §h§gti§§1 ﬁ@%ﬁﬁ%ﬁéngﬁxﬁﬁﬁmhﬁa%%tﬁH@w 12,
bedst eag ,mu%a,in?ngh@e@ rE0uRdi NGy S *}%gktfgg@it%gp units 14

ext endi ng downwardl'y from a periphery o

10sheet 282 kegrdvdilspioded aro®undetrhrg hedst eathdoedyeBilng unit
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25Wth further reference to Fig. 5, the bedstead body
31 i e O a0 GPECEuRRERELTT MFELS3 ARd @ lofmplcavering

uni t . Héﬁkp&sfg, Qﬂd%n&%%%%iha%eﬁ%engt. f’fhaerrgppsesr gxqg lower

consisting 8
covering members 15, 16 are interconnected by a zipper unit.

The zipper unit consists of upper and lower zipper halves
18, 18’ attached respectively to the upper and lower
covering members 15, 16 and interconnected removably. The
cushion members € are disposed between the upper covering
member 15 and the top sheet 11. The bedstead assembly 3
includes a rectangular bedstead body 31 and a cover 32 for
covering the bedstead body 31. The surrcunding member 17
includes four sponge bars 171 arranged to form a 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



of six coplanar top plates 34 made of a plastic

material. One of the top plates 34 is fornmed with the
hol e 311 therethrough. Any adjacent two ones of the

top plates 34 are interconnected renovably by two

tongue and groove 5engagenent ynits 35. Wth
additional reference to Fig. 9, the support frane 33

i ncludes a pair of rectangular first and second

fol dabl e frame nenbers 330 each converti bl e between

an unfol ded state shown in Fig. 5 and a folded state
shown ginni G r29. ; f g I sec

o anEnnu el pdo SR L?“%iﬁ%%éﬁ%sﬁ?é’%a?a?{%mle (not
non- f shdab} elrpkhtesod3bpanditdirsepenpait=s 0F1t h@ith further
fol dabl e plates 332. Any two adjacent ones of the

non- f SRASPFCHFaITdY - 3T imfdi e sanedingitsotagh 9f e corner

avor dTe EpARaREh s PLAAT: 8 kTR BTt ne botton
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unfol ded state. As such, the void spaces 333 in each

of t hEXFRRENGNEWIEEbNAEHT Habl adfacems . Eters B3O bottom
are a ed in ar al a drrection, perpendi cul ar

Co tnELBEacParmdh oH 2t %S eT S ThaTi B DR evese 17
cover ckBenyPiudwsRALPSEIR3 thé ReChI YEINL pEACILLR 7 UNEE the
fol dabl e plates 332 includes two plvotabFe pl at e

port i 6ASTSAPIEVIONgooneer pesids codngecdgtk r aSpectinellypwer

and pivotally to . the_correspondi ng non-fal dable
% AENPRAT S oritlis (HHESFEOM RAedLpi 904 ditiey cover

In thesuniel ded R5+5481 ¢ o 1M1 K9t ablgp!
portions 334 ofF%he folgé%fgﬁﬁlates 33%1érgaf' 323 formed
per pehbéreftarougd . t NEhenari-dfoalrdabh er phatreand8lz 19 ddheived
folded state, the pivotable plate portions 334 9 of

the fBFHaYt Ehpihales BB Ate §aPaln BDe deweReovering member
non-f ok d it.h rticular,.
refer gﬁbgh%gja%%%.%@#d%,angaé’% %Cg%trhf’éfff oF éid.gpgsed under

15pl at eand3dh IAsiiad posmhih DR TIGnURLEH | dHd WE BE= 831D chambers

positioning hole 335 formed in one of the pivotable

pl at e pbr tFhst B3un of Lyick caimpas ponbithgiftdl ddlsl @ther air
pl at e a_posjtioni rojectionp 336 extendi ng
from ?ﬁe oﬁ‘ﬁgg) ofyjp‘)'tghgélil péluvro?%ggegp e phrt ?bhs. 334 of
the correspondimg tbortablie phatR 38224N4 208291 N9 rihBdes

positioning hole 335
a beastead body 21 and a cover 32 made of a fabric for

20 covering the bedstead body 31, The cover 32 has a

25

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.

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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10 when a correspondi ng one of the first and second

fol dabl e frane nenbers 330 is in the unfol ded state.
Each of the pivotable plate portions 334 is connected
pivotally to one end of the correspondi ng

non-fol dabl e plate 331, and t®e pivotable plate

portions 334 of each of the fol dable plates 15 332

are interconnected in such a nanner that, when the
correspondi ng one of the first and second fol dabl e
frame genbers 30 is .in the unfol ded state, each of
the PG pFAPLIPBT (PBrRIAEE P4 TAdRPEtt B LERTRITP i a1 -
di recyLOn k0 d e d; of LS di 5
non-fg?gagfewg%afég3g%%a&%d§gsl%h%%ﬁ£¥ﬁ%éfgsEgg gﬁge 2
B. Whehnetdihddugdt. amd; aag¢atshd awdahhes bifat: reabelfes 34
330 are fully folded, the pivotable plate portions

334 ofTRatR-SFCHHEERdABNeV YL day 33 dbutyuggaindstgroove
each [ nd are_sandw ched between the
correg%%ﬁﬁﬁqﬁ§tngﬁ}fal%gble plates 331_In this state,
the 25 po6htideNitAgnRT Gj=gekbRNS +336iqr @, SRACEdLPA! trrame
fromthe positioning holes 335, respectively, as

shown=# dnFilgded @ pain pf pectpeahkar Fofer endescconfifgpldable
9, the_first foldahl 10, frame nmenber 330 has an end
connegf%ﬁfrﬁﬁﬂﬁﬁﬂﬁ 3ﬁoegﬁhe?ﬁF%ﬁrH}EgesgﬁﬁVﬁFW(ﬂQkﬂﬂledEd
frames o2 ehodR0i DYioUSs RV At £dHULS o D8 RINMAL s HH:S o
are di sposed at adjacent ends of the first and second

101 o| daBteh faofarbenémbet sar8BGecand fvlladjeaceate Sudrers 330

aligned top surfaces qf the first and second_fol dabl e

fr ame  WeTses L8436 P Teof PR VSt dghit e sPat@sudal ¥wpthree
side sleaves 334 fiapesed,po-ane-0f the LiLs

secon% fol dabl e frane n%n%g$; 330, afﬁﬁa%PS %:§£§%H;Ones
338 de€pasetbortdltebttheratel Bhe ifkEstomdtSREREL11Y one
fol dabl e frame nenbers 330 and 10 between the side

sl eeVERTFFPONGRRIPinvot L5ilA2RBY rdrtepdidigte Heddph a void

15tsEih?é%%%esg$§¥ﬁ%$%rcég%%§%§ﬁ%&r£%l grozé g@%efc:%%%bag&? sacond

pi vot esh iyt fih@e phantierli B30 330 ihorBdUInrROALASELdhe as
top surface of the other of the first and second
f ol da®ie . Fareverehif@rseg 5333330, cadiepébthe subtiamg sacond

' during t d st th f
At or Btage, Treld RSB Gty S1PRASFY A8 adebargne o
one f@ldallienf padBereihian 380, tidthdeofabeabl g ftangsy

menber 330 may include only two Pon-fol dable plates

20331 gk tap plates 24 cover the void 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



20 foldable plates 332 interconnecting the

non-fol dabl e plates 331 to define only one void
space. Referring to Fig. 11, the second
preferred enbodi nent of this invention is simlar in
construction to the first preferred enbodinment_ In
this enbodinent, a first 25 modi fied mattress
assenbly |I' 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

botto 1 e 11, 12 erate wth t
surr oglr%dﬁ]hr?g&ghe%t § RF S ?%% 5elp§|;5§”13? Fogﬁ’ﬁ%@_?ﬁé‘d)able
and apgppéds @y chanber (E') that are not in fluid
communi cation with each other. Wen inflated fully,
t he vol uietbfparitdchiesgeediercubarnefigd EEnd 85 cach of the
greater _than t@g&_of ghe smal | air chanmber (E"). The
rei nf GPCPHYTUMPECSr &2di Bpdst P r oot Pdery i tfikding a
sthe | ﬁngtf’cnﬁn%n'ﬁbie &5 f@@:ﬁ@f&% cgrlr:é nfEEﬁe pIQStable plate
surroundi ng shéets are di sposed respectively around
the rebnftorc AG4und tae Ascrsspbrndihe fattbes Hlasseptd,y and
1' has a large 10 mattress 10 and a smal| mattress
10' . BaRPPGLOPAAT| RFYEAA s #df |onkanelies siigm bhe Jqrher of
i ncl ug - L ti n .t he roundi ng_sheets, ..
and dgﬁgn é{gégggbéﬁgfge%gﬁélg?stéggl%fggh%n%PgﬁﬁﬂHOhdlng
ai r chantsse pEate2332 afbeehfdditr@Rde SO il iRALLE GRBRS 335
10, 10' are used to support the body and 15head of
0gne pehgpm cpesperaridigigyone ofph fiasti znd aecond foldable

refer to Fig. in.this e iment, the -

el ect ??%rﬁ%imremgﬁ%ﬁ %%(? tlszlfln@%d'g&%gdggu%ﬁ?o??cf of the
cent r bi wgedn RUPDa Ee¥b 8L s Bh%PASEshddbtle DAHSINYG to one
20, a sol enoi d-operated di aphragm punp device 22

di sposed 4i thheco2Gfpondiing 20— @1lflebd¢ pgllrarst®l, and the

chanmber 23 forned in the hoysing 20 and in fluid

cormuRLE&T T 345 DRECERIN P71 G4 ifipDeFrdg=nie paates
15secondss r anst e Lhaphetr 24 £prARS LNpLhs-PaYsing 20, (re

and in fluid comunication with the first transfer
chanberrZ3pcadfingsene arit tbhe FalsweaR8 ddasedréDdaid® Arame

cl ose position and operable to npve to an open _
posi t PP a0t 6% att oS P LPLEPY HGhfunFedl joh the pivot

petwepla{d1BobLios 389 NPEODALIS AN Fn1SAMELE 2k tovara

, two second contro
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



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
assenbly and a pressure sensorl027 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 forci air to flow at a hlgher fl.ow 10

ot o TR BPREF AAbRE ST Sape G IB i R deso & ond
(neat 8¢ +hBraSbn X 1HAEEL NG 27k n eﬁ:lﬂﬁh%% ﬁéué QYEL units.
flow rate. To pronote the e f|C|ency of ectric

ai r plmppdrbdt dhitte and lddkeobad latr adﬁ:ﬁieﬁﬂ:t eﬂd@m e first
t he Ian%e and smal | " air chanbers "

(E , E
cent rit} gﬁﬁCDBGnﬁoa%ﬁb%ﬁaﬁEPmﬁsm?WP%ﬁs ﬁ@oopéﬁﬁl%if @Hpppent

Sthe S@é%ﬁfggegngo Es&%gcggrgf ?@% aﬂ@ QQQFQ%léable
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(E, E expa ded 't 6 about

full -frﬁréeaheﬂbeﬂﬁ)lﬂlﬂie Mseqwﬁdtyunwe iGHcARREAGNo side

punp device 22 is operated to inflate the sel ected :

one oflagyes| %bélwmmonamf *@fhmﬁbemaeﬁsecogd f):ldable
cent.rifu vi ce

I ﬁlel gf iap rrﬁ%nrlﬁéprun‘g Uedit &Sdﬁ%éeﬁﬁ?’sr%sr Jss[c?é’&’eﬁ\}’& yhe other

initiet and suksequantetdid 0ok EPendBidriRSS 330 and
assenbly |I' . As a consequence, the air punp unit 2

can ibpftweea theeside edretenris of atthe ;h:aarcgepJanEBSrqealtbndlng
ai r chanmbers to. increase

pr eci se‘?o)}lg 5?&8 %%?E pﬁ'lé?é’ﬁﬁeggﬁ ‘?’F‘)Fg “OEnBiEdl Y Hesvredde -
pressal¥ en¥al URe dJhYse £d18100F£GT ﬁéml'.;:&.??'.’ibﬁ“{:%ﬁt}ﬁe?ﬁévoted

can be achieved. To inflate the selected one of

| ar gestand: shal piwdtr pid8 339 te abut against the top surface
¢f the other of the first and second foldable frame members
330, thereby resulting in convenience during transport 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
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
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



5

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 chambdts (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
pressure value, .e.g., 420 it emts 10 a signha

Po e EhRtooitier 18 FobusFriy “igh ye SHEBPWETHc Sheers to
wire GorMien §ReqeonF Afher [LCLIMES 4l gﬁaf’i W@ enbhner
deactivates the centrifugal punp device 21, closes

the fi{ESY tbantamd neal e £25; dantdmaet kdat €5 Wik each other.
di aphragm punp device 22 to force air into the second

transfeen cipdABerd B8 lyg (he wlpwpofoiiedrrag xiohghprber
29 until, the_p r epsor 27 . detects that the air._,
press&%e)r% 9h%§§%%$%ﬁ§t$§%%fé;tgﬁdﬁﬁgﬁ'iirrgn && A7 -
seconth@resto it AaSU & &/ 8k H@Q16Bs 08,88 Jdih within the
inflation of the selected one of the |arge and snal

ai r charferred prall Eir howbeksf 8t hdl” )ref Bremse rponding

Figs._13 .an 4..the djaphra devige 22

i ncl ud eesc__“\% \%é: Ve ERIFEDL 36 S'PS?%%UWtaﬁogn Ve HFgP&cT=ing
221, anfiaAphnagmueal vend2Rat fradl Vit Jeafl1 928- cppnegt eg ge
fixedly to the dlapﬁragn1valve 222, a coiled

10 conpressimssspb i mgd 223matbrmdtitasissgléhe dbaphragh: large

15

20

23

val ve 222 tg cl ose 25 tQﬁ valve hole 221 in the
val ve*Re a2 2o =g g ari Vi A’ Rt UsF HEFERECEHE: one of
val ve W | Iyt 4d AGludes :

0L eddund Py Uawlg Al ad A 40es:8 aif@%g@g%’.gé of

224 pivotable relative to the valve

havi ngha leapesand acel 226 rantaabsect(@r , gear. polid i1@kRge and
226, a driving rod 227 rotatable about the centra

axi s THereBrtEmPIfftAg 't RERAIRRE poriyrmereothe body and

engagi t C ar. j 6, a notor 228
havi%aggiﬁ§f8§85§§ %1t' 55%8%£§$ﬁ%é?%transnission uni t

229 i ntettiopasciduigrt her grehet whefd. 2281nandsh€odiment,
driving rod 227 for transferring rotation of the

not or tighffkeckzgc gt Aol ¢Vitho? rioe- 12@Es Anhendimf 20, a
t he val ve .r.od gzsrés biaseq”p

spri n%'lrﬁ%‘fu% RREEEVERE Ta %ES?%@E&;EEQ%"%%@‘%Q% a
nenbeso122idTbpefitot BOapith glgudidet e TPIALpSh8h N 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



228" are journalled on a nounting wall 20" of the
housi ng 20. The transmi ssion unit includes a driving
pul l ey 229 sleeved fixedly on the notor shaft 228, a
driven pulley 229' sl eeved fixedly on the
driving rod 227, and a 15transpi ssion belt 229-
trained on the driving pulley 9 and the driven

pul ley 229'. Wth further reference to Fig. 15,

‘18, 19, and

the controller 5 includes a display 51, a head key
52, a body key 53, a confirmation key 54, a

mcro t . nf.l ation key.55, 20.a,

m cr ovggivﬁgtﬁg% 1éle aa“teldoﬁ ke%l . poﬁl’f’%?’ﬂnieﬂﬁ {PPLFPLe o
key Séeva mai nerdebpadi. @BsKEYo§7soa STBNBY Y 5 KE¥, 5§ora'ﬂuld
a lock key 59. The operations of the keys 52, 53, 54

55, SSDMG@lcEBlonSB¢t6®azart@eom¢amdrmsfe:gs:haﬂnﬁer 1274, and
oIIer 5is Used to control

Q. The
the ofefaiisitiaf %e Q?fn B FTOrt HFAIF Bl A ideFhembens (E7,

st he dmp%@%&ﬁhﬂ%&%' Q@s%ly&‘@d t.;nn% ge}glsetssg;@gosensor 27

second control valves 25, 26. When it desire
inflatte fheldrarmesscdtidheringi nhe 1sdonfd akkonf&ke)B@ber

‘is first pressed to inflate the large and small air

chanbéfsViE a SQH)SOFOC?W&@‘?“%M CBF‘é‘éJé% “Sr-essure val ue

t hrough epey, ( ] u devi
Next, a Seﬁ%%%%@ﬁ%ﬁéa%?ﬁ?%% % %QLpgﬁpandl?%egﬁﬁﬁvldes
key 5.=5§n31815ﬁr essest famdfcsubﬁ@queﬁtﬂoyﬂw%t & higher flow
confirmation key 54 is operated to select the

105 0f t nE&&= oMb he thsl Herbdaghe o cém@qeﬁ@eraw@mmreamr

15

25

mattre rllg ration o

confi rﬁélsl on Ee%&é%n% & \?\td? PRI EM? P O‘ﬁ%\mo n“ite T°

di spl pyohdramian éfﬁcﬁ%&ﬁyrcﬂﬁtﬂh@nef@‘cxfﬂ.% h$r Iugsedit 2 to
for 10 the first tinme, the word "MEDI UM is shown in

t he displate Fuliken $¢k£QﬂﬁdfDhﬁa@f(ﬁhd<éyr54 asd small air

presseg f.or the, 25 nd tine, the word "PLUSH' is
shown“ T A% HE éﬁgs piray’ 5tlh‘?/\ﬁ8ﬁt]f g@&n?%ﬁrﬁ??b‘?ﬁ kéyisfirst
i's pr 8§§§éj'é(cpﬁnﬁbf thii L& ddT8 o I nFeéHet ?Erqé and small air

necessary, the mcro- adjustnent | at1on
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



15 key 55 or the mcro-adjustnent deflation key 55

can be pressed to mcro-adjust the air pressure in

the selected one of the large and small mattresses

10, 10" through operation of the di aphragm punp

device 22. Wen "FIRM is sel éted during operation

of the confirmation key 54, 20sel ect ed one of the

| arge and snall air chanbers (E', Es') can be

inflated fully. When it is desired to deflate a

sel ected one of the large and small nattresses 10,

10", a pandi ng-one t 52 and .t he

body kggﬂ%%ﬁfsggrésged tog%%égeyﬁj Fg? 3&?(:%135% 21 is
val vea2biastkd, heas@r n@gponthiig segorsl CGBH@' 2¥al ¥4 the
26 to thereby allow air to flow fromthe sel ected one

of t héorm@@mgswqwdmwtme*slm 2618te @penefl. t Hence,

housin 16 20 via the first co val ve 25-and the
cent rf" c%ﬁ‘ﬁﬁ A gé’ez’ient ‘Wi‘ np\“f‘p S VdES| fed A0G is

si ncreassn tﬂ}%c%gf L RES S e s@l-g@é@c?to%g ope.f 1E9ﬁ%|aq{c9§mall

and small mattresses 10, 10', the 5 correspo
one o&lrrundm@adSKGy 52EandVlheHhDdyrkEﬁuﬁBséﬁond transfer

presse and %ge nicro-ad%ustnent defl ati on key 55'
i s op&f erf % "R FBe RFISERR fenger | % FRReKesy that

55' I§h@ra§§3§xgsstu@% {4 ksb %@Jﬂ HULE 2Bl B1Geaches

correspondi ng second control valve are opened to

al | onaf firaupirkewnr df:wofural kafluemd he , selzecxtumt one ghits
0the | arge and small mattresses 10, 10'. Wen the
101 cr o2 adigednehe eetiaplilen ?(e(}ﬁe@SFlg s 1pelwasan, elergrical

cont r o el ve BEPaFRE Cr AN e PRSP Ratrog ageL, it
chang@eddta viaitest tﬁéeéaﬁtﬁﬁﬁg&lﬂ @ump device 21, closes the
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



15val ue, the nenory key 58 is operated. The
control panel 5 can be converted between | ocked and
unl ocked states through pressing of the | ock key 59.
In the | ocked state, when any of the renaining keys
52, 53, 54, 55, 55", 56, 57,58 is pressed (e.g.,

uni ntentional ly), 20no operatit¥h is executed and the
mattress assenbly 1 renmains in its present state.
Fig. 21 shows a nodified air punp unit 2', which is
simlar in construction to the electric air punp unit

2 (see Fig 2) except that the pressure sensor 27 is
in fldras %%01 MF&B?i%WW tFIERES | A yEndnd SPRlAT gear

mattr 851 9p 10, 4tk -C Lng..
Condur e s 38" CPShY CEe S SeHow T SCRae TaeTy hAgentral
such, akhe tdrepifessdres ing hhenrcdoliebapger @ndosmaldngaging
mattresses 10, 10' can be neasured accurately. =

Ref er FPRg3ET T geag2rorhion Hi2éd pre¢ert ¢dSehbodigrenmotor

50f thig,Eovent.ion s simlar. in constr ion to the .
seconé ag pfr‘degf ér%g Embodi Fent T ?%nﬁ%%%w%&mg

secondnavdiddced smdty egsgassembl yhd" drielmdeshowosr  gor
surroundi ng sheet's (not shown) and four reinforcing -
uni t stEaARY fstrows) cotand onlef tlonheobr paxil 228ctades driving
pair of .left and right _head keys (not_shown) for
replag?%ggétb %@aangeﬁfSEh?égixmiﬁﬁﬁi6?3155,b%ﬁﬁ§daby the
pai r. ebmpeddsiandspialy ohady: keysrbpoteshonn) fer . .

repl aci ng tﬁg¥l'ﬁ%d§niey 53 (see Fig? 15?. The %%%2m5 of

10and. bbhe camgtades 22K . 1Phedopetead ecdizh drhethe motor shaft

surro j ng sheets to define two, juxtaposed |large air
chanbere (e TSRS Gt pocan: Mol s’ R apimbousing

(E")-2aheTh§r9f%ﬁHHi§§qghlunit includes a driving pulley 229

sleeved fixedly on the motor shaft 228’, a driven pulley
229" sleeved fixedly on the driving rod 227, and a
15 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,
20 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
25 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



15 air chanbers (E, E') are arranged in a matri X.
The reinforcing units are di sposed respectively
within the large and small air chanbers (E, E'). The
surroundi ng sheets are di sposed respectively around
the reinforcing units. As such, the mattress assenbly
1" has two large 20 nattressé§ 10 and two snal |
mattresses 10'. Each of the |large and snal

mattresses 10, 10" includes a respective one of the
surroundi ng sheets, and defines a respective one of
the | ar ai r_ chanbers

Cal gnedgjgaa’i11"“’()}2&%7i#e6 F%\rfglésﬁrﬁfesﬁ?ﬁldl 1"“‘f’n%d“i*':|)1é1*%‘?;é%“’f‘-lJE)E‘r‘Efe and

10° nﬁﬂallzélgecﬂ%ﬁgeﬁ'@ %Upp@x é:%hg?%oﬁyrs%nsrgsﬁ@ressure

one person, respectively. Stat ferent

mat t rm]saeaﬁhemﬂc_hly oberaaiors uppoict céﬂﬂ]ﬁ@@ﬁh%umplt@ev:me 21,
In this enbodi ment, with additional reference to Fig.

23, t¥Xtymit FesecER @msl 9T 1thy wekddkey fBupndi the body key

d h fl
3 Conmii cat P orth ARG SRR AN et Eraring dev 54

(Er, i5)opeeakydity eelace ﬁ@%ftne&f&eéﬁeﬁé \é@h¥cb§§5‘%ﬁe of
of the air conduits (A has an internally threaded

connelgtd dgréﬁoaw%synalirh@téme@w dlai 0 punpunhid operation
i ncl udﬁesC oyr, gxt er.nal | hga d connegting nenbers
(B) etnigaging respe%ﬂ%xv LdFEH yEE is shown in

connegtd agseNLls ﬂ%ﬂeﬁﬁhe%r@l&mﬁeﬂgﬁh&%r £ﬁ)ls°;§ré§“s%d for

mattress 10 assenbly 1" el ectrical Socket ‘uni

100 ithaliféposedimn ahswomaar MEZOIGT ithendvedsh eack d:LSpJ.ay
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asse el e%trl cal WI re unit (W interconnects

An
el ectrgﬁ X’gﬁPyttt%éoé‘ SEPF T keycketd sunt 1550 Tahdhehaecond

el ectyiink,akk tw f.er
25, thle four?%gyﬁrﬁuﬁ?éﬁb% |men?l ﬁ#eg%ﬁ éla?%q when

i nventheomaongismatial kay condtsr petbosd tfod Reief kRStd time.
preferred enbodipent. In this enbodinent, a third

modi {0 SAELEF ekt A85eRBRYY /| Ahﬁﬁmqr@eﬁdauwrsemeeﬂatmn
11, 3. hotkom.sheet ndi eet 13

i nter ce%gnectl ngﬁ%h%]‘% gdﬁ‘ggéﬁ%} orcri:%g i KEY 737 gan be

defi n:a:e%@eantcalmdﬂaaaa‘agﬁs{ Ehe and &ers%lu@faoiﬁlﬂm H@lécted
14 consi st r%%@'of a plurality of pull belts 141 and
surr SnFdidg tlarge. apf ehekl anpodiarses, 160 néé’ t hlerough

mat trg i_s. formed w gl e "
harSErLeEy o Fe LI AsAnF RIRELEP ¥aGer? Db e FRRY” 1o
12) iswlientdir@adiny oberHAPRIPE Gald eanﬁémv.éattlant]&% 8kl i1e
chanber (E), and the second control valves 26 are
oM t tedeFEDh artve ookife derati oW ehal heiegl ebémber=ai(E”, E~)

punp c%m 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
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19 To inflate the.air chanber (E) to a desired
vol unme, the centrifugal punp device 21 (see Fig. 12)
may be first operated until the air chanber (E) is
expanded to about 90% of the desired, volune at a

hi gher speed. Subsequently, 5 _the di aphragm punp
device 22 (see Fig. 12) is opépated to inflate
precisely the air chanber (E) to the desired vol une
at a slower speed. 10 20 CLAIMS: 1. An inflatable
bed conprising: a bedstead assenbly; a mattress

ST AL 8 SO TR 330 o e
mat t re@ssiassenbly and i ncl udi ng

When it is desired to increase the softness of a selected
one of the large and small rﬁattresses 1¢, 107, the
corresponding one of the head key 52 and the body key 53
is pressed, and the micro—adjustment deflation key 557 is
operated. When the micro—adjusfment deflaticon key 557 is
pressed, the first control valve 25 and the corresponding
second control valve 26 are opened toc allow for putflow
of air from the selected one of the large and small
mattresses 10, 107. When the micro-adjustment deflation
key 535’ is released, the first control valve 25 and the
corresponding second control valve 26 are closed.

When it is desired to change the first preset pressure
value, the memory key 58 is operated.

.The control panel 5 can be converted between locked and
unlocked states through pressing of the lock key 59. In
the locked state, when any of the remaining keys 52, 53,
24, 55, 557, 56, 57, 5B is pressed (@.g., unintentionally],
ne operation is executed and the mattress assembly 1 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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a centrifugal punp device in fluid comunication with
said air chanber in said mattress assenbly for

10infl ating said air chanber, a first contro

val ve operable to allow for and interrupt fluid

communi cation between said centrifugal punp device

and said air chanber, and a dildphragm punp device in
communi cation with said 15air chanber for inflating

said air chanber; wher eby, said first contro

valve is controllable to allow for fluid

conangcation betmgﬁn sai d centrifugal punp device

and saft®%i Fi@haier B YHEC &SI d%entd f tRfal PRumsasursd
devi cect-sroparabl e to perform 20 inflation of said

air chanber to a first pressure value; and said first
control wRefserirsy contFigl | zhl enkothnt®rgreFtribdlidhbodiment
conmuni_cati on between said centrifugal punp device

and s8f FiESritIRaHen % siRalasdndcenstmcadnn sonphe second
devi cg,.J r ablie 4 rforgmi tio f the air
2$cha§%%$éé%¥%a seég%'egﬁéssugé 3%#%e?mgog¥W%ﬂ“ 2 second
i nf | ahad & ddeha@srebai d@dknbn yCh al MAdiudelershp éﬁyﬂgunding
air punp unit further includes a housing for

recei ¥ReRfF S Mot shpdrnt e fewgapiplersidevice aandos ahdwn) ,

diapha@@rgﬂgJ%Bng$¥£Cﬁ%ﬁéE?&%kEhdes a pair of left and 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
juxtaposed 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, 10' 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.



3. The inflatable bed as clained in Claim2, wherein
said mattress assenbly is formed with two said air
5chanbers that are not in fluid conmunication with
each other; and said air punp unit further includes:
a first transfer chanber formed in said housing and
in fluid comunication with sdBd centrifugal punp
10devi ce; a second transfer chanber forned in
said housing and in fluid comrunication with said
first transfer chanber and said air chanber, said
first control valve being operable to aIIOM/for and
i nt er r upEfihiisd cEbafREat FoB EBisdtheral gaifdrenestto Fig.

and SeEon tran§fer chanb
contro? Al 88 “EAER® GBI lWa%IelQQ}%ﬂeﬁmgP?ﬁra%ﬁwﬁond“lts

i nter Eypt(ohhyl&&gm@lsﬁahhpqnbﬁimaoﬁmﬁ gqgﬂ%th the
transfer chanber and a respective one of sai air
chan‘obﬁﬂsg& 20d smﬁhé allmfdmr@oblre Bed BS ChdiynEdrdenatd ahawny,
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and said first and second contr ol
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.



255. The inflatable bed as clainmed in C aim 3,
wherein said air punp unit further includes a
pressure sensor and a 22 in fluid comunication with
sai d second transfer chanber via said
sensor-connecting conduit for detecting an air
pressure in said second transf@r chamber. 6.
The inflatable .bed as clained in Caim1, wherein
said 5 air punp unit further includes a pressure
sensor and a sensor-connecting conduit, said pressure

sensor being . dn fluid co njcation with said air .
chanmber @?éggéﬁae§§ﬁ%%f¥g%%ﬁé%fﬁﬁg tDRFFLred volume, the
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sai d 10di aphragm punp devi ce includes:” a valve~s
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val ve,rod connected fixedly to said di aphragm val ve;
9(5% of t%e c?e:sired_ volumeyat a higher spel?ad. gSubsequently,

the diaphragm pump device 22 (see Fig. 12) is operated to
inflate precisely the air chamber (E) to the desired volume

at a slower sgpeed.
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15a coil ed conpression spring for biasing said
di aphragm val ve to close said valve hole in said
val ve seat; and a driving unit- -for noving said val ve

rod.

Claim?7, wherein said 20dri vi

8. The i nfl at abl bed as clained in
ﬁ% unit includes: a

cam nenber pivotable relative to said val ve seat and
having a cam surface and a sector gear portion, an
end of said valve rod being biased by said
conpression spring to contact said camsurface of

sai d

nmber; 25 a driving rod rotatable about a

centrg[g%x&ﬁglggéggg 1Rd BA¥ENG Ry -t hr eaded portion

engagi ng sai

sector gear portion; 23 a notor having

a not or shakt peéstlead assembapsm ssion unit

i nterconnecting said notor shaft and said driving rod
for transfePmaly eeeATHTROY FSALHI RSt 72 sSHATe 21 CoaeEr?
drivi ng rod. 59. The inflatable bed as clained in

d ai m 8, erein said- '
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an e¢lectric air pump unit in connection with said
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.

2. The inflatable bed as claimed in Claim 1, wherein said

air pump unit further includes a housing for receiving
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transm ssion unit includes: a driving pulley

sl eeved fixedly on said notor shaft; a driven pulley
sl eeved fixedly on said driving rod; 10and a
transm ssion belt trained on said driving pulley and
said driven pulley. 10. The i@tl atabl e bed as cl ai ned
in Caiml, wherein: said mattress assenbly includes
a plurality of said 15 air chanbers, and a plurality

of air

conduits in fluid conmunication with said air

chanbers, respectively, each of said air conduits

havi ng

aaténradtiifpoeddpummndievicesgnd spbdtdiaphgpgm pump

punp unit includes a plurality of connecting nenbers
engagi n§eTE<Hedtsafdfy and t hreadably 20said

n Loy, and ti i (
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at abl e bed as claine aim
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10, wher ei Basaifhtiedsiscadsansigntikyfonmdigéshatwo said air

sidewal |, said inflatable bed furtherS caonprising an
5el ect ri ehpmegrsk dhag@¥e not in fluid communication with each

other; and
said air pump unit further includes:
a first transfer chamber formed in said housing and

in fluid communication with said centrifugal pump

device H

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. |
The inflatable bed 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,

. The inflatable bed as claimed in Claim 3, wherein said

air pump unit further includes a pressure sensor and a

sensor-connecting conduit, saild pressure sensor being



25 di sposed on said sidewall, and an electrical wre
unit interconnecting electrically said electrica

socket unit and said electric air punp unit. 24 12.

The inflatable bed as clainmed in Claim1l, wherein

said mattress assenbly is dispgsed on and above said
bedst ead assenbly. 13. The infl atable bed as

clained in Caim1, wherein said 5electric air punp

unit is disposed on said bedstead assenbly. 25

| NFLATABLE BED HAVI NG A BUI LT-I N ELECTRI C Al R PUWP
UNI T FORihNELAT kNEmAn MATTIRESS ISSEVBE&C st racifer chamber

An inflatable bed includes a bedstead assenbly (3)
a matt r e832 §8$8 ARAFOLT CC’P“EC“TG CO'f’gé)l ﬁ@t tingady air

one air ;[SP%%%%% éﬁ skid & on’d @E%%E%gekﬁg 4¢ air

punp uni dlspose on t stead assenbly

(3) . dhen@iihfpdtsableided 8s RaimeBCiIGRSiM 1, wherein said
centrifugal punp device (21) for performng initia
% nfl ati odinoPupheursiy f@ﬁﬁhﬁéru{céudas a pryssuxe sensor and a

di aphr agm devi 22) for perf rming subse
inflatioh ‘g%"r’];p “ectl REA E 1d %:35%1; - aelgSor being

control iﬁ“f%%;ﬁzéamﬁuﬁﬁéﬁﬂl%ntQléﬂ|s@ﬂﬂfé&i'%Qmeer via said
interrupt fluid communi cation between the centrifuga
punp devigresof2¢pnaect ire crinduthanber (E, E, E")

?.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;
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a motor having a motor shaft; and

a transmission unit interconnecting said motor shaft
and said driving rod for transferring rotation of said
motor shaft to said driving rod.
The inflatable bed as claimed in 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;
and | _
a transmission belt trained on said driving pulley

and said driven pulley.

10. The inflatable bed as claimed in Claim 1, wherein:

15

said mattress assembly includes a plurality of said

air chambers, and a plurality of air conduits in fluid

communication with said air chambers, respactively,
each of said air conduits having a connecting and; and

said 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

mattress assembly.

11. The inflatable bed as claimed in Claim 10, wherein said

25

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.
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12. The inflatable bed as ¢laimed in Claim 1, wherein said

mattress assembly is disposed on and above said bedstead

assembly.
13. The inflatable bed as claimed in Claim 1, wherein said

electric air pump unit is disposed on said bedstead

assembly.



