BED CONSTRUCTI ON : + 2209118 This invention relates to hospital beds
and in particular 'to.beds of the kind which incorporate a mechanism for
é&td{ing'the hei ght and inclination of the bed frame. It has becone a
common regQui rement that hospi-tal beds should be capable of being tilted and
preferably also raised and |owered, im order to facilitate nursing and

medi cal exaninations. The nore sophisticated beds are powered, e.g. by

el ectric notors driving a nechanical |inkage or which incorporate a

hydgaul i ¢ or pneumatic power pack. Additional refinenments soneti 1 n\chude
means for contouring the secti ons BEDt BGONBRRUEHIOBupport matQés@s 10
described, for exanple, .in our U K Patent No. 1,474,018. Conventionally, .
el ectric notor- orThdmd-imyveationeczelates jtekbBospitadebadadand el nect
the tilting of the bed. Addi tional nmotor-driven screw jacks operating via
scissor |inkaBa¥ tohculper tavbeds rafydrat ¥ i cWhdsh uiBgaurpPLiake afd

| ower the bed frane, uch arrangements have, tended to clutter the ’
under si de of PRENABYSE, gﬁé’ afiter 1hg) ﬁoﬂﬁlgpgl il ad'é"sc,lcij%tléso,n n%foFEeand
hydraul i c piﬁés %bt only does this restrict space for |ocating other
useful equi prBR®, ¥88En as the bl ower apparatus for inflating the mattress
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should be capable of being tilted and preferably also
raised and lowered, in order to facilitate nursing and

~ medical examinatio;s. The more sophisticated beds are
powered, e.g. by electric motors driving a mechanical

linkage or which incorporate a hydraulic or pneumatic

powér pack. Additional refinements sometimes include

means for éontouring the sections of the patient-support

mattress as described, for example, in our U.K. Patent No.

1,474,018.

Conveﬂtionally. eiectric motor-~ or hand-driven linear

screw jacks have been used to effect the tilting of the

S bed. Additional motor-driven screw 3jacks 6perating via
scissor 1inkagés or other lever arrangements have been

used to raise and lower the bed frame. Such arrangements

have tenided to clutter the underside of the bed frame,

with a pléthora of linkages, jacks, motors and hydraulic

- pipes. Not only does_thié restrict space for locating

other useful equipment, ‘such as the blower apparatus for
‘inflating the mattress cushions in our above-ment ioned

patent specification), but it provides a multiplicity of

crevices in which dirt can lodge and makes it very



2 difficult to sterilise the bed thoroughly. The invention is therefore
directed to a solution of £he probl em of prOV|d|ng power ed- act uati on of a ;
bed in such a way as to mnimse the space ;occupied. by the actuatlngf
rrechanisg?lt and to. _facilitate.  cleaning. and operating of the beds

t

AcRbEEL G to sherilise; tBe bRE thProwghlyinvention, there is provided a
bed d- b d f ted
freomcf’ h 'eaiLlﬁgﬁatéﬂéaan ?aﬁggagkﬁgsgﬁénieg eéﬁPﬂatRE&nsr or ralsing the
f d i gh |
N e e L
-Shéﬁé ngunggg &&aESVﬁ&ﬁﬁgxsefthae QbQEQd SE Qiﬁe bega”%he each shaft

berng 1inke i a assocl ated- act-uati ng arns frame and being

Insleeaaéeﬂgl Yme@Eh¥ADk, coaaact e tQaé'ﬁthﬁtU'EleaH@h@ aplger eby rotation
haf t is translated by said actuating arns to raising or

tlbpeaatgﬁgtbg eﬁbaﬁgat bed frame. The notors may be drivably connected
directly by gearing to the transverse shaft. |In this case, the notor is
arrangeﬂctorddngvetbheonhahspewtaofathplapeesent géavenriban
Alternatively, the notoor my be drivably connected by a |inkage such
asthersaﬂSsprow@dﬁd Rebed comprising:-
{a) a ground-engaging frame
(b} a bed frame supported_from the ground-engaging
frame and having actuating ﬁeans for raising the bed frame v/ _
_and t;lting the,bed_frahe_about an'axis generaliy at right
angles to the length of the bed _ _ |
(c)_ said actuat;ng means comprising two  shafts
mounted transversely of the ground-engaging frame, each
shaft being linked via assoe;ated actuating arms to the
bed ftame and being independently drivably connected to an
electric motor, whereby rotation ‘of the shaft is
translated by said actuating arms to raising or tilting of
the ad:acent bed frame. |
The motors may be drivably connected directly by
gearing to the transverse shaft. In this case, the motor
is arranged to drive the shaft via a planetary gear -
system. A;ternat1ve1y,_ the motor may be drivably
connected by' a linkage such as a lead screw and lever.
Although this 'is less compact than the first-mentioned
arrangement, it is a simpler and eheapet_arrangement.
Preferably: a pair of motors and associated gearing

or linkages and actuating arms are provided, one at or




Al though this is | ess conpact than the first-nmentioned arrangenent, it is a
sinpler and cheaper arrangenent. Preferably, , a pair of notors and
dsso&iated} gearing or linkages and actuating arns are provided, one at
or 3 gl ose to each end of the bed in order to maxim se avail abl e space
in the central area beneath the bed fmganme. Wth this construction,
operation of the notors together in one relative direction at the sane

speed wi |l cayioddethelehctieha ket @heedoéar 19WoraTldr Wd hnbhei bede
frage generally horizontal. Reversal of the direction of rotation of one
of t'he notorsagalilablePspacel ianehedcentraill breaudbenelenfl taeebed trhine.
Suitable electrical control circuiting is provided to stop the notors and
rever se theirWithethien ednsatwt€bon, woparahéoheod fr ddzhemotoxs déoigettier

hei ght and/or orientation, or it is desired to alter the height or

i ncli nati on ofint bpebrdlatdyei Adrectiopeatefher samgecpeed widlrgayseothe
nmotors and the trasverse shaft which provides a srbstantial speed reduction

in order to | PRR dE¥ameorte Papradsedafior phevered] newith itheRedeframesnd

rai sing/lowering novenent required_for the bed frane. The,gear.i,nn
preferably al 987efati¥shard zpntate morﬁFMGFﬁﬂ&méE égg%n§F§&$%ﬁ$he°§uch
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motor) will cause the frame to tilt. Suitable electrical

control circuiting is provided to stop the motprs and

reverse their direction of rotation, when the bed reaches
its desired height and/or.orientaiion. or it is desired to

alter the height or inclination of the bed.

Gearing will be required between the motor or motors
and the trasverse shaft which provides a substantial speed
reduction in order to link_the normal motor shaft speed to
the few inches per second raising/lowering movement
required for the bed frame. . The gearing preferably also
includes one or more worm/worm wheel assemblies since such
\_ assemblies have the advantage not only of achieving a

large gear ratio reduction in a small space, but also have
the advantage that they are self-locking when the motor
dfive stops.

One embodiment of a bed in'accordance with the
invention will now be described with réference to the
accompanying drawings in which:-

Figure 1 is a plan view of the bed with the mattress
section removed, |

Figure la is a plan view similar to Figure 1, but



the advantage that they are self-locking when the nDtor drive stops. One
embodi ment of a bed in accordance with the invention will now be descri bed
with reference to the acconpanying drawings in which:- Figure 1 |s ‘a plan f
view of the bed with the mattress section renoved, Figure la is a plan view
simlar to Figure 1, but 4 4 with a different drive connection betWeen the
"notor and the transverse shaft Figure 2 is a side elevation of the bed

shaw | Ei%é? t AAVE onhéchich UBeted | e Oho ngeaﬁ-gaShOV‘“ in Figure

la, an Flgure I's a schematic view of the notor an Referring to

Fietldl evahsvedse shagded has a ground- engaging franme 1, which is desirably
fitted wth castors 2, and supports a bed frane 3. Extending transversely

bet weeFilgangé t adiirala sk ild enwihevst doaf dhetyeobrd aslgeghngrf rame 1, are a
pair of transverse shafts 5 and 6. Shafts 5 and 6-are nounted in bearings 7
s®igure f1g one side nenber and in a gearbox 8, secured to the other si de
nmenber . Each gearbox 8 is driven by an electric notor 9
Figure 2a is a side elevation of the bed shown in
Figure la, and |
Figure 3 is a schematic view of the motor and
gearbox. |
Referring to Figures 1 andfz. the bed has a ground-
engaging frame 1, which ‘is desirably fitted with castors -
2, and supports a bed frame 3. Extending transversely
between longitudinal side members 4 of the ground-engaging
frame 1, are a pair of fransverse shafts 5 and 6;- Shafts
5 and 6 are mounted in bearings 7 secured to one side
member and in a gearbox 8, secured to the other side
member. Each gearbox 8 is driveh by an electric motor 9
connected to its respective.gearbox.
Rotational movement of each shaft 5 or 6 is
translated into raising or lowering movement of the bed A
frame 3 by actuating arms 10 and 11, which are pivotably
connected at pivots 12. ' At one end of the bed (in the
‘example illustrated, the foot end 3), the upper end of
actuating arms 11 is fixed to the underside of the bed
frame 3. - The ubper end of corresponding arm 11 at the
head is connected to the bed frame 3 via a pivot
connection 14 to enable the swinging movement of the

actuating arms to be accommodated.

Figure 2 shows in schematic form, a mattréss base



¢onnected to its respective gearbox. Rotational nmovenent of each shaft 5 or
6 is translated into'raising or |owering novenent of the bed frane 3 by
actating-arms 10 and 11, which are pivotably connected at pivots 12. At
one end:.of~the bed (in the exanple illustrated, the foot end 3), the upper
end of agjuating arns 11 is fixed to ¢he underside of the bed frane 3.

The upper end of corresponding arm 11 at the head is connected to the bed

frame 3 via. Fdin€d WPNERELEOPel4tivetPahlfgblicsavtioneyd 15)VaEHndf1$ he
actuating arns to be accommpdated. Figure 2 shows in schematic form a

mattress bases sHowd, MElle byehtreecsect dbhviby miyn Ped seetiried 1T ol Thel and
17. As shown, the centre section 16 nay be secured to the bed frame 3 and

t he ot her twframesaBl ansiecth®netheri e arali salyle edebyiansuatriaigedd rdesd 18
and 19 (e.g. notor driven |ead screws), or by other suitable neans, such as
t he pneunati dawnsnessby| agsumgiag Finks LBKanBatktht (®eg.1moterdy ivemur e
3 is a schematic_view of the gearbox 8. Mtaqr 9 is connected by a series of
pi ni on gear s 13824 39cxeN )3 t@T aP¥hAther gRikakYe MesnS 3F SN 3sntthe

Wrm 35 drives a worm wheel 36 whjch is mpunied for rofation on transverse
shaft 11. | nERSWRRticoheblamen %}W_gﬁé&e%@n our bkK. Patent No.

1,474,018.

Figure 3 is a schematic view of the gearbox 8. Motor

9 is connected by a series of pinioh gears 31, 32 and 33

K# .to a shaft 34 on which a worm 35 is mounted. Worm 35
drives a worm wheel 36 which is mounted for rotation on
transverse shaft 11. Integrally formed with worm wheel 36
is the sun wheel of an epicyclic gear train of which the
planet carrier is secured to the shaft 1l1.

Figures la and 2a show a bed which is similar to that
shown in Figures 1 and 2 except that the arrangement for
driving the:transverse shafts 8 is different. In Pigures
la and 2a, the same reference numerals are used to
designate the parts which have equivalents in Figures 1
and 2.

In Figures la and 2a, motors 9 are each connected to
a gearbox 20 and the motor/gearbox aésembly is secured to
the ground-engaging frame 1. Gearboxes 20 incorporate
conventional reduction gears and the £final drive is
connected to a lead screw 21 which is attached at the end
remote from the gearbox to a lever 22. Levers 22 are
sécured to a hub or trunnion on transverse éhafts 5 or 6.

The arrangement is such that operation of motors 9 will



is the sun wheel of an epicyclic gear train of which the planet carrier is

secured to the shaft 11. Figures la and 2a show a bed which'is simlar to

that shown in Figures 1 and 2 except 'that the arrangenent’ for driving the )

transverse shafts 8 is different. In Figures la and 2a, the sane iefgrence

nunerals are used to desiggate the parts which have equivalents in figures

1 and 2. In Figures la and 2a, notors 9 are each connected to a gearbox 20

ancalide Wehar/siaadwidX28S et difa S8F Uked rakt! Nea éwﬂ;n%ngﬁgl ng frame 1.

Cear boxes 20 incorporate conventional reduction- géars a ne final drive.

| stieondiréction ofl modion ©f thedti dbddciditar@riel hbeogyd remte from

the gearbox to a | ever 22. Levers 22 are secured to a hub or trunnion on

t rEimbsy ewid 1sief tsranslated THatar roolgetiona i smeveliehkato®perat i on of notors

9 wll 6 cause lead screws 21 to extend or retract (depending on the

dighaft®b obr n6t i thusf camsiingadhec antterdtdnig/arms A0 & Thistyi i | be

translated into rotational novenent of the shafts 5 or 6, thus causing the

aQRER | PRt aPRs f0ddg URL- t 0 BhBitogWiseches| dngt shawm) tmayi behes (not shown)
vided on_the frame, 1. which are actuated by stops on the |ever 22

g?’%b‘g' o the SABe .t Which (3L RetUAted By nstoRacontther ful ly

e)ﬁ:[e%q:e%frgjr faoslsdggiggegqﬁu-'tégnéhaé hv:hen the actua.ting arms |
reach their fully extended and folded up conditions, the
appropriate motor will be switched off and the tilting or

raising or lowering movement”éutdmatically arrested.



abpropriate motor will be. smntched off and the tilting or ra
lower i ng m)verrent aut omati cal | y arrested 7 CLAIMS: - 1. m&g M w”"I
e

conpri - (a) a ground engagi ng- frane (b)7a bed frane suppo

gr oynd- gag| n y»_and having actuating neans for raising the bed frarre *
and tiIt|\‘1-'rg thé Ded frame about an axis generally at right angles to the

| ength of the bed, (1Q Rigda ilgig, JTeans conprising two shafts

nount ed transversely of the groun -engagl ng frame, each shaft being |inked

via associ at ed act ugta)ng salgtound engatdhg-faamernd bei ng i ndependentl|y
drivably connected to an electric notor, whereby rotation of the

shafts is transl at{é®) by sdiedi aortamm |Stmpwmd Eron Yhey @rdurd-engyayiddre
adj acent bed frane. 2. A bed according to claim1 in which a nmotor is
drivably connedz@me isadyhaving wctawdtinghsleanss for Aaimihgaother diedy frame
claim1 in which a nDtor is drivably connected via a | ead screw and a
lever to each &k tilking Xheyhed frameyiahouto ampxds geveralily ah qughtng

gggggfaigdmﬁgfgpg %% 3%9&%¥%§ﬁ%£ﬁiﬁeggentl¥xx{|vably connected to an
(c) said actuat:ng means comprising two _ shafts
mounted transversely 6£ thé ground;engaging frame, each
shaft being linked via associated actuating arms to. the
U | bed frame and being independently drivably connected to an
~ electric = motor, whereby rotation of the shafts is
transiated by said actuating arms to raising or tilting of

the adjacent bed frame.

2. A bed according fo claim 1 in which a motor is
drivably connected via gearing to each shaft.

3. A bed according to ciaim 1 in which a motor is
drivably connected via a lead screw and a lever to each
shaft. |

4, A bed according to any one of the precedihg
claims in which each shaft is indeéendently Adrivably
connected to an associated motor and the arrangement
'ingludes _means for independently selecting the direction
of rotation of said mo?ors s0 that the bed frame can be
selectively raised or tilted. .

5. A bed accordxng toﬂany one of the preceding
claims in which the bed frame¥is arranged to support at

least three relatively hxnged sections and the bed
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I ncl udes neans for independently selecting the dlrectlon of rotation of - i

lﬂ'lmﬂmrlﬂﬂﬂnrmlmhat the bed frane can be selectively raised or tilted. 5. '
g to any one of the preceding clains .n which (he bed 7

fre s farrfanded to support at least three relatively hingeds

sectlons and . the bed 8 i&cl udes means for raising and Iomer?%g at

| east one section. 6. A bed according to any one of the preceding

cl redudas,hmeanshefart uERifingr apdaloweringd aft h1eas8tofOBRi d transverse

shafts,are fixed to the bed frame while the actuating arns associated with

t BeGth@R-of said transverse shafts are pivotably connected to the bed

frane. 6. A bed accordlng to any one of the preceding

claims in which the actuating arms associatéd:with one of
said transverse shafts are fixed to the bed frame while
the actuating arms associated with the “other of said
transverse shafts are pivotably connected' to the: bed

frame.




