
1 INFLATABLE BED HAVING A BUILT-IN ELECTRIC AIR PUMP
UNIT FOR INFLATING A MATTRESS ASSEMBLY      This
invention relates to an inflatable bed, and more
particularly to an inflatable bed having a built-in
electric air pump unit for inflating a mattress
assembly. 1. Description of the Related Art      A
conventional inflatable bed includes a built-in
electric air pump for inflating a mattress of the
inflatable bed. When the electric air pump is a
centrifugal pump, although it can inflate the
mattress at a higher speed, the air pressure in the
mattress cannot be increased precisely to a desired
pressure value. Conversely, when the electric air
pump is a diaphragm pump, although it can inflate the
mattress to increase precisely the air pressure in
the mattress to the desired pressure value, the
inflating speed thereof is slow.     Embodiments of
the present invention provide an inflatable bed that
includes an improved air pump unit, which can inflate
a mattress at a high speed and which can increase
precisely the air pressure in the mattress to a
desired pressure value.        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  la in said
mattress assembly for inflating said air chamber, a
first control valve operable to allow for and
interrupt fluid communication between said
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 controllable to allow for
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 chamber to a first pressure value; and said first
control valve is controllable to interrupt fluid
communication between said 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.  



To inflate the air chamber to a desired volume, the
centrifugal pump device may be first operated until
the air chamber is expanded to about 90% of the
desired volume at a higher speed. Subsequently, the
diaphragm pump device is operated to inflate
precisely the air chamber to the desired volume at a
slower speed.      These and other features and
advantages of 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 air pump unit
is removed;      Fig. 2 is a perspective view of a
corner positioning member of the first preferred
embodiment;      Fig. 3 is an assembled perspective
view of a mattress assembly and the electric air pump
unit of the first preferred embodiment;      Fig. 4
is a partly exploded perspective view of a bedstead
assembly of the first preferred embodiment;      Fig.
5 is a perspective view of a support frame of the
bedstead assembly of the first preferred embodiment
in an unfolded state;  3     Fig. 6 is a fragmentary
perspective view of a foldable plate of a foldable
frame member of the support frame of the first
preferred embodiment in an unfolded state;     Fig. 7
is a perspective view of the foldable frame member of
the first preferred embodiment in a semi-folded
state; 



Fig. 8 is a fragmentary perspective view of the
foldable plate. of the first preferred embodiment in
a semi-folded state;         Fig. 9 is a partly
exploded perspective view of the 10support 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; 15Fig. 11 is an
assembled perspective view of a mattress assembly of
the second 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
first preferred embodiment; 20  Fig_ 13 is a partly
sectional side view of a solenoid-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
similar to Fig. 5 but illustrating 25the diaphragm
valve in a closed state;     Fig. 15 is a schematic
view of a controller of the second preferred
embodiment ; 



4     Fig. 1 is a flowchart illustrating operations
of the  second preferred embodiment in response to
pressing of a head key, a body key, a confirmation
key, a micro-adjustment inflation key, and a
micro-adjustment deflation key, 5respectively;
Fig. 17 is a flowchart illustrating operation of the
second preferred embodiment in response to pressing
of a main inflation key;         Fig. 18 is a
flowchart illustrating operation of the 10second
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 key;
15Fig. 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 modified electric air pump unit; 



20Fig_ 22 is an assembled perspective view of a
mattress  assembly and an electric air pump unit of
the third preferred embodiment of an inflatable bed
according to this invention;         Fig. 23 is a
schematic view illustrating a connection 25between
the mattress assembly and an electric air pump unit
of the third preferred embodiment; Fig. 24 is an
exploded perspective view of a mattress  5 assembly
of the fourth preferred embodiment of an inflatable
bed according to this invention; and Fig. 25 is an
assembled perspective view of the mattress
assembly and an air pump unit of the fourth preferred
5embodiment. 



Before the present invention is described in greater
detail in connection with the preferred embodiments,
it should be noted that similar elements and
structures are designated by like reference numerals
throughout the entire 10disclosure.     Referring to
Figs. 1 and 2, the first preferred 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 15consisting of two cushion members 6.      The
mattress assembly 1 includes a rectangular top sheet
11, a rectangular 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 20in 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  6 defined among the top
and bottom sheets 11, 12 and the corresponding
surrounding sheet 13. Each of the reinforcing units
14 includes a row of pull belts 141 and a surrounding
belt 142 disposed around the row of pull belts 



5141 and formed with a plurality of vent holes 1.43
therethrough. Each of the pull belts 141 and the
surrounding belts 142 is connected fixedly to the top
and bottom sheets 11, 12. The top and bottom sheets
11, 12, the surrounding sheets 13, and the
reinforcing units 14 10 are received within the
covering unit. The covering unit includes an upper
covering member 15, a lower covering member 16, and a
surrounding member 17. The upper and lower covering
members 15, 16 are interconnected by a zipper unit.
The zipper unit consists of upper and lower zipper
halves 15 18, 18' attached respectively to the upper
and lower covering members 15, 16 and interconnected
removably. The cushion members 6 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 20 covering the
bedstead body 31. The surrounding 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 25 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  7 an integral
positioning post 173 inserted into a hole (not Shown)
in the corresponding sponge bar 171.. With further
reference to Fig. 1A, in this embodiment, each of the
corner positioning members 172 has a horizontal
rectangular bottom plate portion 174 and an L-shaped
plate portion 175 extending upwardly from two
adjacent sides of the bottom plate portion 174. Each
of the positioning posts 173 extends upwardly from
the bottom plate portion 174 of the corresponding
corner positioning member 172. The lower 10  covering
member 16, the bedstead body 31, and the cover 32
have respectively aligned holes 161, 311, 323 formed
therethrough. The electric air pump unit 2 is
received within the holes 161, 311, 323 in the lower
covering member 16, the bedstead body 31 and the
cover 32, is disposed under 15  and in fluid
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 bedstead body 31 and a cover 32 made of a fabric
for 20 covering the bedstead body 31. The cover 32
has a rectangular top sheet 321 disposed on and above
the bedstead body 31, and a surrounding sheet 322
extending downwardly from a periphery of the top
sheet 321 and disposed around the bedstead body 31.
25With 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  8 of six coplanar top plates 34 made of a
plastic material. One of the top plates 34 is formed
with the hole 311 therethrough. Any adjacent two ones
of the top plates 34 are interconnected removably by
two tongue and groove 5engagement units 35.     With
additional reference to Fig. 9, the support frame 33
includes a pair of rectangular first and second
foldable frame members 330 each convertible between
an unfolded state shown in Fig. 5 and a folded state
shown in Fig. 9. 10 Each of the first and second
foldable frame members 330 includes four parallel
non-foldable plates 331 and three pairs of the
foldable plates 332. Any two adjacent ones of the
non-foldable plates 332 interconnect pivotally one
corresponding pair of foldable plates 332 to define
avoid 



15 space 333 when a corresponding one of the first
and second foldable frame members 330 is in the
unfolded state. As such, the void spaces 333 in each
of the first and second foldable frame members 330
are arranged in a row along a direction perpendicular
to the non-foldable plates 331. 20 The top plates 34
cover the void spaces 333, respectively. Each of the
foldable plates 332 includes two pivotable plate
portions 334 having outer ends connected respectively
and pivotally to the corresponding non-foldable
plates 331, and inner ends interconnected pivotally.
In the unfolded 25 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  9 of
the foldable plates 332 are parallel to the
non-foldable plates 331.     With particular
reference to Figs. 6 and 8, each of the foldable
plates 332 has a positioning unit including a  5
positioning hole 335 formed in one of the pivotable
plate portions 334 of the corresponding foldable
plate 332, and a positioning projection 336 extending
from the other of the pivotable plate portions 334 of
the corresponding foldable plate 332 and engaging the
positioning hole 335  10 when a corresponding one of
the first and second foldable frame members 330 is in
the unfolded state. Each of the pivotable plate
portions 334 is connected pivotally to one end of the
corresponding non-foldable 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 plate 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 B. 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 positioning holes 335, respectively, as shown in
Fig. 10. With particular reference to Fig. 9, the
first foldable  10 frame member 330 has an end
connected pivotally to an end of the second foldable
frame member 330 by four pivot units. The pivot units
are disposed at adjacent ends of the first and second
foldable frame members 330, and are adjacent 5 to
aligned top surfaces of the first and second foldable
frame members 330. Each of pivot units includes two
side sleeves 337 disposed on one of the first and
second foldable frame members 330, a middle sleeve
338 disposed on the other of the first and second
foldable frame members 330 and 10 between the side
sleeves 337, and a pivot pin 339 extending through
the side sleeves 337 and the middle sleeve 338. As
such, one of the folded frame members 330 can be
pivoted about the pivot pins 339 to abut against the
top surface of the other of the first and second
foldable frame members 15  330, thereby resulting in
convenience during transport and storage thereof.
Alternatively, the bedstead body 31 may include only
one foldable frame member 330, and the foldable frame
member 330 may include only two Pon-foldable plates
331 and two 20  foldable plates 332 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
construction to the first preferred embodiment_ In
this embodiment, a first 



25 modified mattress assembly l' 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  11 sheets 11, 12 cooperate with
the surrounding sheets to define a large air chamber
(E') and a small air chamber (E") that are not in
fluid communication with each other. When inflated
fully, the volume of the large air chamber  5 (E') is
greater than that of the small air chamber (E"). The
reinforcing units are disposed respectively within
the large and small air chambers (E', E"). The
surrounding sheets are disposed respectively around
the reinforcing units. As such, the mattress assembly
1' has a large  10 mattress 10 and a small mattress
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', 2"), The large and small mattresses
10, 10' are used to support the body and 15head 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 solenoid-operated diaphragm pump device 22
disposed in the  20 housing 20, a first transfer
chamber 23 formed in the housing 20 and in fluid
communication with the centrifugal pump device 21, a
second transfer chamber 24 formed in the housing 20
and in fluid communication with the first transfer
chamber 23, a first control valve 25 biased to  25 a
close position and operable to move to an open
position so as to allow for fluid communication
between the first and second transfer chambers 23,
24, two second control  



12 valves 26 each biased to a close position and
operable to move to an open position so as to allow
for fluid communication between the second transfer
chamber 24 and a respective one of the large and
small air chambers (E', 5 E") in the mattress
assembly and a pressure sensor 27 in fluid
communication with the second transfer chamber 24 via
a sensor-connecting conduit 28.     It is noted that
the centrifugal pump device 21 provides a smaller
thrust for forcing air to flow at a higher flow 10
rate, while the diaphragm pump device 22 provides a
(neater thrust for forcing air to flow at a slower
flow rate. To promote the efficiency of the electric
air pump unit 2 to inflate fully a selected one of
the large and small air chambers (E' , E"), the
centrifugal pump device 21 is first 15 operated until
the selected one of the large and small air 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' , E" )
fully. That is, the centrifugal pump device 21 and
the diaphragm pump device 22 perform respectively
initial and subsequent inflation of the mattress
assembly l' . As a consequence, the air pump unit 2
can inflate the selected one of the large and small
air chambers (s', E") at a high speed to increase
precisely 25the air pressure in the same to a desired
pressure value. Thus, the object of this invention
can be achieved. To inflate the selected one of the
large and small air  13 



chambers (E'E",), the centrifugal pump device 21 is
activated, and the first control valve 25 and the
corresponding second control valve 26 are opened.
Hence, air is drawn into the centrifugal pump device
21, and is  5 then forced into the selected one of
the large and small air chambers (E' , En ) via the
first and second transfer chambers 23, 24. When the
pressure sensor 27 detects that the air pressure in
the second transfer chamber 24 reaches a first preset
pressure value, e.g., 420 mmHG, it emits  10 a signal
to a controller 5 (see Fig. 15) via an electrical
wire 6. When the controller 5 receives the signal, it
deactivates the centrifugal pump 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' , E"). 20With 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 valve 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  14 seat 220 and
having a cam surface 225 and a sector gear portion
226, a driving rod 227 rotatable about the central
axis thereof and having a threaded portion 227'
engaging the sector gear portion 226, a motor 228
having a motor 



5 shaft 228', and a transmission unit 229
interconnecting the motor shaft 228' and the driving
rod 227 for transferring rotation of the motor shaft
228' to the driving rod 227. An end of the valve rod
223 is biased by the compression, spring 223' to
contact the cam surface 225 of the cam member 224.
The driving rod 227 and the motor shaft  228' are
journalled on a mounting wall 20' of the housing 20.
The transmission unit 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 15transmission belt 229- trained on the
driving pulley 229 and the driven pulley 229'.
With further reference to Fig. 15, the controller 5
includes a display 51, a head key 52, a body key 53,
a confirmation key 54, a micro-adjustment inflation
key 55, 20 a micro-adjustment deflation key 55',
amain inflation key 56, a main deflation key 57, a
memory key 58, and a lock key 59. The operations of
the keys 52, 53, 54, 55, 55', 56, 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 inflate the mattress 1,
the main  15 inflation key 56 is first pressed to
inflate the large and small air chambers (E', E") to
the first preset pressure value through operation of
the centrifugal pump device 21. Next, a selected one
of the head key 52 and the body key 



5 53 is pressed, and subsequently, the confirmation
key 54 is operated to select the softness of the
selected 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 pressed for 10 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 "PLUSH" is shown in the display 51 when
the confirmation key 54 is pressed for the third
time. Thereafter, if necessary, the micro-adjustment
inflation 15 key 55 or the micro-adjustment deflation
key 55' can be pressed to micro-adjust the air
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 20selected
one of the large and small air chambers (E', Es') can
be inflated fully.     When it is desired to deflate
a selected one of the large and small mattresses 10,
10', a corresponding one of the head key 52 and the
body key 53 is pressed to open the first 25 control
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  16 20 via the first control valve 25 and the
centrifugal pump device 21.     When it is desired to
increase the softness of a selected one of the large
and small mattresses 10, 10', the 



5 corresponding one of the head key 52 and the body
key 53 is pressed, and the micro-adjustment deflation
key 55' is operated. When the micro-adjustment
deflation key 55' is pressed, the first control valve
25 and the corresponding second control valve 26 are
opened to allow for outflow  10 of air from the
selected one of the large and small mattresses 10,
10'. When the micro-adjustment deflation key 55' 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 15value, 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, 54, 55, 55', 56, 57,58 is pressed (e.g.,
unintentionally), 20no 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 Fig. 12) except that the pressure sensor 27 is
in fluid  25 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  17 



large and small mattresses 10, 10' can be measured
accurately.     Referring to Fig. 22, the third
preferred embodiment of this invention is similar in
construction to the second  5 preferred embodiment.
In this embodiment, a second modified mattress
assembly 1" includes four surrounding 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  10 Fig. 15), and a pair of left and right body
keys (not shown) for replacing thefl body key 53 (see
Fig. 15). The top and bottom sheets 11, 12 cooperate
with the surrounding sheets to define two juxtaposed
large air chambers (E') and two juxtaposed small air
chambers (E"). The large and small  15 air chambers
(E', E") are arranged in a matrix. The reinforcing
units are disposed respectively within the large and
small air chambers (E', E"). The surrounding sheets
are disposed respectively around the reinforcing
units. As such, the mattress assembly 1" has two
large  20 mattresses 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 pair of the large
and small mattresses 10, 10' may  25 be used to
support the body and head of one person,
respectively. Stated differently, the mattress
assembly 1" can support two people.  18     In this
embodiment, with additional reference to Fig. 23, the
mattress assembly 1" includes four air conduits (A)
(only three are shown) in fluid communication with
the large and small air chambers (Er, E") (only three
are shown) , respectively. Each of the air conduits
(A) has an internally threaded connecting end (A").
The electric air pump unit 2 includes four externally
threaded connecting members (B) engaging respectively
and threadably the connecting ends (A') of the air
conduits (A) of the mattress 10 assembly 1". 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 15
embodiment of this invention is similar in
construction to the first preferred embodiment. In
this embodiment, a third modified mattress assembly
lA includes a top sheet 11, a bottom sheet 12, a
surrounding sheet 13 interconnecting the top and
bottom sheets 11, 12 to define 20 an air chamber (E),
and a reinforcing unit 14 consisting of a plurality
of pull belts 141 and a surrounding belt 142. In this
embodiment, since the mattress assembly LA is formed
with a single air chamber (E), the second transfer
chamber 24 (see Fig. 12) is in direct fluid
communication 25 with the air chamber (E), and the
second control valves 26 are omitted from the
configuration of the electric air pump unit 2.  19
To inflate the.air chamber (E) to a desired volume,
the centrifugal pump device 21 (see Fig. 12) may be
first operated until the air chamber (E) is expanded
to about 90% of the desired, volume at a higher
speed. Subsequently, 5 the diaphragm pump device 22
(see Fig. 12) is operated to inflate precisely the
air chamber (E) to the desired volume at a slower
speed. 10  20 



CLAIMS: 1. An inflatable bed comprising: a bedstead
assembly; a mattress assembly having at least one air
chamber; 5and     an electric air pump unit in
connection with said mattress assembly and including
a centrifugal pump device in fluid communication with
said air chamber in said mattress assembly for
10inflating said air chamber,     a first control
valve operable to allow for and interrupt fluid
communication between said centrifugal pump device
and said air chamber, and a diaphragm pump device in
communication with said 15air chamber for inflating
said air chamber; 



whereby, said first control valve is controllable to
allow for fluid communication between said
centrifugal pump device and said air chamber so that
said centrifugal pump device is operable to perform
20 inflation of said air chamber to a first pressure
value; and said first control valve is controllable
to interrupt fluid communication between said
centrifugal pump device and said air chamber so that
said diaphragm pump device is operable to perform
inflation of the air 2$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  21  said centrifugal pump device and
said diaphragm pump device therein. 3. The inflatable
bed as claimed in Claim 2, wherein              said
mattress assembly is formed with two said air
5chambers that are 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 10device;
a second transfer chamber formed in said housing and
in fluid communication with said first transfer
chamber and said air chamber, said first control
valve being operable to allow for and interrupt fluid
communication 15between said first and second
transfer chambers; and     two second control valves
each controllable to allow for and interrupt fluid
communication between said second transfer chamber
and a respective one of said air chambers. 204. 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
control valves. 255. The inflatable bed as claimed in
Claim 3, wherein said air pump unit further includes
a pressure sensor and a  



22 in fluid communication with said second transfer
chamber via said sensor-connecting conduit for
detecting an air pressure in said second transfer
chamber.         6. The inflatable .bed as claimed in
Claim 1, wherein said 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.         7. The inflatable
bed as claimed in Claim 1, wherein said 10diaphragm
pump device includes: a valve seat formed with a
valve hole; a diaphragm valve;     a valve rod
connected fixedly to said diaphragm valve; 15a coiled
compression spring for biasing said diaphragm valve
to close said valve hole in said valve seat; and 



a driving unit for moving said valve rod.          8.
The inflatable bed as claimed in Claim 7, wherein
said 20driving unit includes:     a cam member
pivotable relative to said valve seat and having a
cam surface and a sector gear portion, 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 threaded portion engaging said sector
gear portion;  23 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. 59. 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;
10and     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 end;
and     said electric air pump unit includes a
plurality of connecting members engaging respectively
and threadably 20said connecting ends of said air
conduits of said mattress assembly. 11. The
inflatable bed as claimed in Claim 10, wherein said
bedstead assembly includes a sidewall, said
inflatable bed furtherS comprising an electrical
socket unit 



25 disposed on said sidewall, and an electrical wire
unit interconnecting electrically said electrical
socket unit and said electric air pump unit.  24 12.
The inflatable bed as claimed 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 5electric air pump
unit is disposed on said bedstead assembly.  25
INFLATABLE BED HAVING A BUILT-IN ELECTRIC AIR PUMP
UNIT FOR INFLATING A MATTRESS ASSEMBLY Abstract 



An inflatable bed includes a bedstead assembly (3) ,
a mattress assembly (1, l' , 1" , 1A) having at least
one air chamber (E, E', E") , and an electric air
pump unit (2, 2') 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 (E, Er, E") , a
diaphragm pump device (22) for performing subsequent
inflation of the air chamber (E, E', E") , and a
control valve (25) operable to allow for and
interrupt fluid communication between the centrifugal
pump device (21) and the air chamber (E, E', E") .
FIG. 22 


