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(57) ABSTRA.CT 

A device for controlling the raising and lowering of a 
fluidized bed for supporting a human body on a bed of 
particles which can be made to float and flow by sup­
plying air under pressure thereto. A drive unit verti­
cally raises or lowers the bed in response to a vertical 
movement command issued by a control unit. A flow 
stop command is issued for stopping the operation of an 
air compressor, which floats the beads, when the verti­
cal movement command is generated. The vertical 
movement command is inhibited during a predeter­
mined interval after the command has been generated in 
order for the flow of compressed air to stop to allow the 
beads to come to rest before the bed is raised or low• 
ered. 

4 Claims, 6 Drawing Figures 
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DEVICE FOR CONTROLLING THE RAISING AND 
LOWERING MOVEMENT OF A FLUIDIZED BED 

bearings Pl and P2 fixed to ends thereof and rollers Rl 
and R2 on opposite ends thereof which are movable 
along a guide rail. A hydraulic cylinder OS serves as a 
vertical drive unit for extending and retracting the link 

BACKGROUND OF THE INVENTION 

The present invention relates to a device for control­
ling the operations of a medical fluidized bed for float-
ing and supporting a human body, for purposes of medi-

5 mechanism LK. Ver-tical movement of such a vertically 
movable fluidized bed with a ·patient thereon while the 
beads 5 are in a flowing condition, however, results in 
the danger of causing the patient tomove unnecessarily 
on the bed. cal treatment, on a bed of fine particles subjected to a 

flowing movement induced by a stream of compressed 10 

air diffused upwardly through a diffuser board. 
Fluidized beds of the type described have principally 

been used in the medical field . The construction and 
operation of a fluidized bed will be deScribed with refer­
ence to FJG. lA. Ambient air AO is compressed and 15 

fed by a ring compressor 1 driven by a motor l a, which 
has an increased temperature, is cooled to a prescribed 
temperature by a heat exchanger HC supplied with air 
from a fan F. Compressed air Al directed via an air duct 
D is spread below a diffuser board 3 ln a closed chamber 20 
2. 

The diffuser board 3, which is formed of a porous 
plate•like material, is provided for diffusing and spread-
ing the compressed air Al in the closed chamber 2 as 
diffu~ed air moving upwardly through a multiplicity of 25 
gaps or interstices in the diffuser board 2 which are 
present throughout the entire area thereof. A bed 5 of 
fine particles or beads is subjected to a flowing move­
ment by the diffused air 5. A tank 4 integral with the 
closed chamber 2 contains the bead bed S and the dif- 30 
fuser board 3. The upper surface of the bed 5 is covered 
with a sheet of cloth S having interstices smaller than 

SUMMARY OF THE INVENTION 

It is accordingly an object ,of the present invention to 
provide a device for controlling the raising and lower­
ing movement of a fluidized bed and which is capable of 
interlocking or preventing flowing movement of the 
beads while the bed is being vertically moved to 
thereby eliminating the danger mentioned above. 

In accordapce with the present invention, when the 
bed is being moved upwardly or downwardly, the flow­
ing movement of beads is temporarily stopped to put 
the patient's body at rest in a manner as if confined in a 
sand mold. After the movement of the head has been 
completed, ~he beads are allowed to flow agnin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. lA and lB are views showing a conventional 
fluidized bed; 

FIGS. 2A and 2B are views illustrating a mechanism 
for vertically moving a fluidized bed according to the 
present invention; 

FIG, 3 is a block diagram of a control device accord­
ing to the present invention; and 

FIG. 4 is a block diagram of a control device con­
structed according to another embodiment of the pres­
ent invention. 

the beads for allowing the diffused air A2 to pass there­
through while preventing the beads 5 from being dis­
persed. The sheet S also serves as a sheet of gauze or a 35 
bandage in contact with the patient resting thereon. 

The fluidized bed is capable of preventing the inter- DESCRIPTION OF THE PREFERRED 
ruption of blood circulation due to localized pressure EMBODIMENTS 
exerted on the patient's body. Therefore, the bed has . . . . 
heretofore been used mainly for promoting the re- 40 Prefer~ed em~d1ments of the present mvenhon ~ill 
growth of skin of a badly burned patient or preventing be descnbed wnh reference to FIGS. 3 ~nd ~- Like 
bedsores in a patient bedridden for a Jong time. When reference c_haracters or numerals denote 1den~cal or 
the patient lies on the bed of flowing beads 5 with the coi:r~pon~m~ _Parts throughout-. In_ ~~ _fol)~wmg de-
sheet S interposed, the patient is supported evenly by scnpnon, H 1s used to mean a logic high level and 
the beads which undergo flowing movement below a 45 ''L'' a logic "~ow" level. . 
wide area of the patient body. As a result, the surface ~s show_n m F IG._ 3, a vertical movement control 
pressure on the body is minimized, reducing pressure on switch_ 11 !s responsive to a manual upward control 
the skin. Since the surface pressure is uniformly distrib- operation signal U or a manual downward control oper-
uted, interruption of blood circulation due to localized ation signal D for issuing an Upward control signal Ul 
pressure on peripheral blood vessels is avoided. 50 or a downward control signal D1. The vertical move-

FIG. lB illustrates the manner in which a human ment control switch 11 is a manually operated pushbut~ 
body is floaringly supported on the fluidized bed. ton switch in the illustrated embodiment. A flow con-

The conventional fluidized bed has a fixed height. trol unit 12 generates a flow start/stop signal F serving 
However, there has been a demand for a fluidized bed as an ON/OFF signal for the blower motor l a (FIG. 
having an adjustable height, specifically, one in which 55 lA) dependent on the level (H or L) of an output signal 
the height of the bed above the floor can be made as S2 from an AND gate G4. A timer device 13 provides 
small as possible for ease in transferring a patieot onto a first delay time after the signal F has become a flow 
the bed or when a patient gets onto or off the bed, and stop command, extending at least until the flowing 
placed at a suitable height when the patient is lying on movement of the beads S stops. The timer device 13, 
the bed for administering treatment to the patient. 60 which is started simultaneously with the issuance of the 

To meet this demand, it bas been proposed to com- upward control signal Ul or the downward control 
bine a lifter with the bed for adjusting the height of the signal DI, applies a time-elapse signal AO at theL level 
bed. FIG. 2 illustrates the arrangement of such a mecha- to AND gates 02 and 0 3 to block the upward control 
nism for producing vertical movement. signal Ul or the downward control signal 01. Upon 

The height of the fluidized bed, and hence the height 65 elapse of the first delay time, the time-elapse signal AO 
of the tank 4, are freely adjustable by a lifter LF be- goes to the H level, opening the AND gates 02 and G3. 
tween a maximum height Hl and a minimum height H2, A vertical movement control unit 14, in response to 
The lifter LF includes a link mechanism LK having an output from either of the AND gates G2 and 03, 
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4 
applies an upward signal U2 or a downward signal D2 
as an ON signal to an upward-control solenoid-operated 
valve or a downward-control solenoid operated valve 
(not shown) which supplies oil to the hydraulic cylinder 
OS (FIG. 2) for raising or lowering the lifter LF. A 5 
second timer device 15 provides a second delay time 
commencing following the upward signal U2 or the 
downward signal D2 changing to the L state, lasting at 
least until a locking operation of a safety Jock mecha­
nism (not shown) for fixing the stroke of the hydraulic 10 
cylinder is completed. The operation of the rimer de­
vice 15 is started simultaneously with the change of the 
upward signaf U2 or the downward signal D2 to the L 
state for applying a time-elapse signal BO at the L level 
to a terminal 0 42 of the AND gate G4 to close the gate 15 

G4 and thus prevent the beads 5 from starring their 
0owing movement. Upon the elapse of the second delay 
time, the time-elapse signal BO goes to the H level, 
opening the AND gate G4. Designated by Glisan OR 
gate, and by Nl, N2 and N3 inverters. 20 

The operation of the control system illustrated in 
FIG. 3 will be described. When an upward control 
operation or downward control operation is manually 
effected by operation of the vertical movement control 

25 switch 11, the manual pushbutton switch 11 continu­
ously issues an H-Jevel upward control signal Ul or a 
downward control signal D1 as long as the switch 11 is 
depressed. The OR gate GI then produces an H-level 
output signal SI , which is converted by the inverter N2 30 
to an L-level signal that is applied to the other terminal 
0 41 of the AND gate G4. Since the time-elapse signal 
BO from the B timer device 15 applied to the other 
terminal G42 of the AND gate G4 is at the H level, the 
flow of compressed air to the bed of beads is stopped. 35 
The H-level output signal SJ is applied via the inverter 
Nl as an L-level reset signal to a reset terminal AR of 
the timer device 13, and also as a start signal to a start 
terminal AS of the timer device 13, whereupon the 
timer device 13 starts its timing operation to produce an 40 
L-level time-elapse signal AO. The L-level time-elapse 
signal AO is applied to the AND gates 02 and G3 to 
prevent the upward control signal Ul or the downward 
control signal 01 from being applied to the vertical 
movement control unit 14. Therefore, neither the up- 45 
ward signal U2 nor the downward signal D2 is issued 
from the upward movement control unit 14 to the verti-
cal drive mechanism for the fluidized bed, that is, to the 
solenoid-operated valves which supply hydraulic fluid 
to actuate the piston of the hydraulic cylinder OS 50 
shown in FIG. 2. 

The H-level output signal Sl is applied to the timer 15 
as a signal of a logic level opposite that of the signals 
applied to the timer device 13. More specifically, an 
H-level reset signal is applied to a reset terminal BR, 55 
while an L-level signal is applied via the inverter N3 to 
a start terminal BS. Therefore, the time-elapse signal 
BO remains at the H level. 

When the first delay time set by the time device 13 
has elapsed, the time-elapse signal AO changes to the H 60 
level, opening the AND gates G2 and 03. The H-level 
upward control signal Ul or the downward control 
signal DI is then fed to the upward movement control 
unit 14, which in response issues the upward signal U2 
or the downward signal D2 to the solenoid-operated 65 
valve to lift or lower the fluidized bed. 

The beads remain at rest for the time period between 
the instant the timer 13 starts its operation until the 

delay time set thereby has elapsed. The patient is fixed 
in the beads and thus held at rest 

When the upward control operation or the down­
ward control operation ceases after the bed has reached 
a desired height. the upward control signal Ul or the 
downward control signal DI changes to the L level to 
thereby eliminate the upward signal U2 or the down­
ward signal D2 from the vertical movement control 
unit 14, whereupon the vertical movement of the bed is 
stopped. The output signal Sl from the OR gate 0 1 
then changes to the L level to reset the timer device 13. 
The time-elapse signal AO remains at tbe H level. 

The L-level output signal SJ is converted by the 
inverter N2 into an H-level signal, which is applied to 
the input terminal 041 of the AND gate 04. The output 
signal SI in the L level is also applied as a reset signal to 
the reset terminal BR of the timer device 15 and as a 
H-level start signal to the start terminal BS thereof. The 
time-elapse signal BO then changes to the L level, 
which level is applied to the terminal G42 of the AND 
gate G4. The output signal S2 from the AND gate G4 
remains at the L level so that the signal F continues to 
act as a flow stop command. 

Upon the elapse of the second delay time set by the 
timer device. 15, the. lime-elapse signal BO changes to 
the H level and the output s.ignal S2 from the AND gate 
04 also changes to the H level. The now control unit 12 
changes the signal F to a flow start command for 
thereby restarting the nowing movement of the beads. 

During the operation of the timer device 15, the 
safety lock mechanism for fixing the stroke of the hy­
draulic cylinder OS is actuated to lock the hydraulic 
cylinder. However, the timer device 15 may be dis, 
pensed with if the arrangement of the vertical drive 
mechanism permits. FIG. 4 illustrates another embodi­
ment of the present invention in which the second timer 
device 15 is dispensed with, and an output signal from 
the inverter N2 is directly applied to the flow control 
unit 12. 

In the above-described embodiments, the time after a 
signal indicative of the time required for stopping the 
nowing movement of the beads is indirectly established 
by the timer device 13. However, direct control such as 
by the use of a detector which detects the pressure of 
the compressed air Al or the nowing movement of the 
beads 5 may be used instead. 

With the present invention, as is apparent from the 
above description, the beads are reliably prevented 
from flowing prior to any attempted vertical movement 
of the bed. The bed can be lifted or lowered only after 
the patient has been confined and fixed in the "sand 
mold" of the beads held at resL As a consequence, the 
bed can be adjusted in height with safety and without 
endangering the patient. 

I claim: 
1. A device for controlling the raising and lowering 

of a fluidized bed for supporting a human body on a bed 
of particles floating and flowing with air under pres­
sure, comprising: 

a drive Unit for vertically raising and lowering the 
bed; 

control means for issuing a vertical movement com­
mand to said drive unit; 

vertical movement control means for controlling 
operations of said drive unit in response to the 
vertical movement command from said control 
means; 
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flow control means for controlling flowing move­

ment of air in said bed; 
means comprises a first timer having as a trigger input 
said vertical movement command. 

3. The device for controlling the raising and lowering 
of a fluidized bed of claim 2, further comprising a sec-

means for issuing a flow stop command to said flow 
control means when said vertical movement com­
mand is generated by said control means 11nd for 
issuing a flow siart command to said flow control 
means when generation of said vertical movement 
command is stopped; and 

s ond timer, said second timer being triggered at an end of 
said vertical movement command, an output of said 
second timer being applied to inhibit said means for 
issuing a flow stop command during a second predeter­
mined interval of time after the end of said vertical 

10 movement command. means for inhibiting tb e vertical movement command 
applied from said control means to said vertical 
movement control means during a predetermined 
interval of time after the vertical movement com­
mand has been generated until said bed of particles 15 
stops its flowing movement. 

2. The device for controlling the raising and lowering 
of a fluidized bed of claim 1, wherein said inhibiting 

20 
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4. The device for controlling the raising and lowering 
of a fluidized bed of claim 3, further 'comprising an 
AND gate having an output connected to a control 
input of said means for issuing a flow stop command, a 
first input coupled to an output of said second timer, 
and a second input receiving said vertical movement 
command inverted. 


