PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 :

A61G 7/00 Al

(11) International Publication Number:

(43) International Publication Date:

WO 93/06807
15 April 1993 (15.04.93)

(21) International Application Number: PCT/US92/08329

(22) International Filing Date: 30 September 1992 (30.09.92)

(30) Priority data:

770,908 4 October 1991 (04.10.91) US

(71) Applicant: HILL-ROM COMPANY, INC. [US/US]; 1069
State Route 46 East, Batesville, IN 47006 (US).

(72) Inventors: CARRUTH, W., Layne ; 1543 River Farms
Cove, Cordova, TN 38018 (US). SOLTANI, Sohrab :
223 Muirfield Parkway, Charleston, SC 29414 (US).
JONES, Warren, P. ; 4350 Sequoia Road, Memphis, TN
38117 (US).

(74) Agents: JACOBS, Wayne, L. et al.; Wood, Herron &
Evans, 2700 Carew Tower, Cincinnati, OH 45202 (US).

(81) Designated States: AT, AU, BB, BG, BR, CA, CH, CS,
DE, DK, ES, FI, GB, HU, JP, KP, KR, LK, LU, MG,
MN, MW, NL, NO, PL, RO, RU, SD, SE, European pa-
tent (AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT,
LU, MC, NL, SE), OAPI patent (BF, BJ, CF, CG, CI,
CM, GA, GN, ML, MR, SN, TD, TG).

Published
With international search report.

With amended claims.

(54) Title: LOAD CELL MOUNT FOR HOSPITAL WEIGH BED

minimized.

10 47 46 si 43
N e >2 56 1

i e

e l[“ u |- ld-39_40
,'—:-—'m %l)" ~28 oo 7N
7 : s — T — ]
L s =T g5
‘;;. /’ ”””””” ‘:””“ ll"“v Lokokondodndoo L 227 77 A
A=Y =l s 6 27
(57) Abstract

A heavy patient support (10) is mounted on a base (11) by load cell beams (26) forming the transducer for a scale to weigh
a patient. Each load cell (20) has a cup (35), a ball (40) and an inverted cup (36) providing the sole support for the patient sup-
port. Thus, only vertical components of force are weighed, and lateral movement of the patient support with respect to the bed is
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Load Cell Mount For Hospital Weigh Bed

Brief Summary of the Invention

This invention relates to a weigh bed and is
particularly related to a fluidized patient support
system weighing of the order of 1,500 pounds. The
fluidized patient support system is disclosed in U.S.
Patent No. 4,672,699 whose disclosure is incorporated
herein to form a part of this disclosure. The patient
support system includes a tub filled with a mass of
granular material and covered with a loose-fitting
flexible patient contact sheet. Air is forced into
the granular material to fluidize it, thus supporting
the patient on a fluidized system. The tﬁb, the
granular materials and patient weigh in excess of
1,000 pounds, usually in the range of 1200 - 1600
pounds. The tub is mounted on a base which is trape--
zoidal in cross section.

An objective of the present invention has
been to provide a scale for continuously weighing the
patient, the'scale including a transducer formed by

load cell beams generally of the type disclosed in
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U.S. patent No. 4,974,692 whose disclosure is incor-
porated herein.

In the ‘692 patent, a patient support
structure is mounted on a base by means of four load
cells, one hounted at each corner of the bed. Each
load cell has a load cell beam that is cantilever-
mounted at one end and engages a steel ball at the
other end. The steel ball is engaged by upper and
lower flat seats that provide a rolling contact
between the ball and the seats. The ball and flat
seat combination érovides assurance that only vertical
components of force are imposed on the load cell and
hence measured by the scale. A system of rods con-
nected between the base of the bed and the patient
support prevents the patient support structure from
rolling off the balls.

A further objective of the present invention
has been to provide an improvement on the rolling ball
support of the ‘692 patent.

The objectives of the present invention are
attained by substituting for the flat seats of the
692 patent cup-shaped upper and lower surfaces. The
cup-shaped upper and lower surfaces are generally
hemispherical and of a substantially greater diameter
than the ball captured between the surfaces. Any
tendency of the patient support to move in a lateral

direction is therefore resisted by the ball having to
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roll uphill, so to speak, with respect to the cup-
shaped seats which confine it. The heavier the load,
that is the patient support, the harder it is to ride
uphill to dislodge the cups from the steel ball
disposed beﬁween them.

The combination of cups and steel ball
connecting the load cells to the heavy patient support
assures that only vertical forces will be measured by
the load cells and will confine the pétient support
against lateral moiement with respeét to its base.

Another feature of the invention has been to
provide retéiners cooperating with bolts depending
from the patient support tub, the retainers providing
further assurance that lateral ‘movement of the tub
withrrespect to the base will be resisted.

Further, the bolts themselves pass through
holes in the base to provide added insurance against
lateral movement. - The bolts are maintained out of
contact with the retainers or the base itself in
normal operation so that there is no frictional force
between tub and base that would influence the weighing
of the patient.

As another feature of the invention, the
base has two trapezoidal structures each having a top
horizontal bar. Each horizontal bar has a trough
formed in its upper surface within which each load
cell beam is disposed, there being four load cell

beams, one at each corner of the bed.
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Brief Description of the Drawings

The several features and objectives of the
present invention will become more readily apparent
from the following detailed description taken in
conjunction with the accompanying drawings in which:

Fig. 1 is a perspective view of the inven-
tion;

Fig. 2 1is a diagrammatic, disassembled
perspective view of the invention;

Fig. 3 is a disassembled cross-sectional
view through one end of the bed: and

Fig. 4 is an enlarged cross-sectional view
showing the load cell mount.

Detailed Description of the Invention

Referring to Fig. 1, a fluidized patient
support system is shown. A deep tﬁb 10 is mounted on
base 11, the base being trapezoidal in cross-section.
The tub 10 is filled with a ceramic granular maéerial
which is covered by a flexible sheet 12. A blower
system (not shown) drives air through the granular
material in the tub creating a fluidized bed which
supports the patient while resting on the sheet 1l2.
The blower is connected to the bed by a hose of
sufficient flexibility that it does not add a force
component to the weighing system. The bed is particu-
larly useful for patients who have been immobilized

for long periods of time and have developed bed sores.
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As shown in Fig. 2, the base 11 has as
principal structural elements two horizontally-spaced
trapezoidal structures 15. Each trapezoidal structure
includes a top bar 16. The upper surface of the top
bar 16 is formed as a trough 17 within which four load
cells 20 are mounted, one load cell being at each
corner of the bed. A wrapper 21 is wrapped around the
sides and bottom of the base 11 to enclose the base.

A stiffener plate 22 extends between the two trape-

- zoidal structures 15 and is bolted at its ends to the

trapezoidal structures while leaving the troughs 17
exposed.

| Referring to Fig. 4, each trough has a
bottom wall 23. A spacer 25 is welded to the bottom
wall 23. Each load cell 20 has a beam 26 secured by
two anchor bolts 27 passing through the bottom wall 23
and spacer 25. Each load cell has a bridge connection
of four strain gauges, not shown, forming a transducer
connected by conductors 28 (Fig. 2) which are in turn
connected to a load cell summing junction box 29 and .
from there to a digital display 30.

The anchor bolts 27 secure one eﬁd of the
load cell beam 26 in the trough leaving a cantilevered
free end 32 free to flex vertically. A lower ball cup
stud 35 is threaded into the free end 32 of the load
cell 20. A similar ball cup stud 36 is secured by a

nut 37 to the bottom of the tub and precisely overlies’

the ball cup stud 35. The ball cup studs have facing
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surfaces 38 in the lower stud and 39 in the upper stud
which are generally hemispherical. A 5/8 inch harden-
ed stainless steel ball 40 is mounted between the
surfaces 38, 39 to provide the sole ceonnection of the
tub to the ioad cell and base. Collectively, the four
load cells provide the entire support of the tub
through the hardened balls 40. The diameter of the
sphere that defines the surfaces 38, 39 is approxi-
mately 7/8 inch. The surfaces are hardened to about a
Rockwell 62.

A clearance hole 45 is formed in the top bar
16 of the trapezoidal structure 15. A stop bolt 46
passes through a clamp plate 43, the bottom wall 47 of
the tub 10 and a tub plate 44. A cylindrical spacer
48 is mounted on the bplt 4é below the tub and is
securéd thereto by a nut 49 and washers 50 and 51.
The nut 49 passes through the clearance hole 45 in the
top bar 16. The clearance hole 45 is of a diameter
substantially greater than the transverse dimension of
the nut 49 so that there is no contact between the nut
or any part of the bolt 46 and the elements attached
to it and the base 11.

A retainer clip 55 is attached by a bolt 56
to the side of the trapezoidal structure 15 at each
corner of the base. The retainer clip has a hori-
zontal section 57 that terminates in an edge 58 having
a semicircular recess 59 of greater diameter than the

spacer 48. The spacer 48 is received in the recess

ey
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59,7but the dimension of the recess is greater than
the diameter of the spacer so that normally there is
no contact between the retainer clip and the spacer.

The retainer clip cooperating with the bolt
as well as fhe clearance hole 45 cooperating with the
nut 49 provide assurance that there will be no lateral
movement of the tub great enough to cause the ball cup
studs to become dislodged from the balls.

In the operation of the invention, the tub
is supported only by the engagement of the studs 35,
36 with the ball 40 at each corner of the tub. The
weiéﬁt of the tub and patient stresses the load cell
beams causing their transducers to provide signals

proportional to the weight that is stressing thenm.

‘The weight of the patient is displayed on the digital

display 30. Each ball 40 providés single point
contact with its upper and lower cup stud 36, 35 so
that only vertical components of force are applied to
the load cell beam. Any tendency of the tub to move
laterally with respect to the base is resisted by the
cup stud and ball interconnection. The upper stud
must roll uphill over the ball té be dislodged and/or

the ball must roll uphill over the lower stud to be

dislodged. The greater the mass contained within the

tub, the greater is the lateral force that would be

required to cause the dislodgment of the cup and ball

interenQagement. Thus, under normal conditions of

transportation and the like, the tub remains securely
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seated on the base. If there is unusual lateral
stress of the tub with respect to the base, that is
resisted by the bolt 46 and its engagement with
clearance hole 45 and/or clip 55.

5 From the above disclosure of the general
principles of the present invention and the preceding
detailed description of a preferred embodiment, those
skilled in the art will readily comprehend the various
modifications to which the present invention is

10 susceptible. Therefore, we desire to be limited only
by the scope of the following claims and eguivalents
thereof:

We claim:
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1. In a bed mounted on a pedestal, a scale
interposed between said bed and pedestal comprising:

a plurality of load cells mounted around the
perimeter 6f said pedestal,

a lower hemispherical cup of a first diame-
ter mounted on each said load cell,

| a ball of smaller diameter than said first

diameter in said cup,

an upper' hemispherical cup of said first
diameter facing downwardly and engaging said ball,

each said upper cup mounted on said bed so
that the sole support of said bed on said pedestal is
through said ball and cup combinations which permit
only extremely limited lateral movement of said bed

with respect to said pedestal.

2. The combination as in claim 1 in which said

bed weighs of the order of 1,500 pounds.
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3. A weigh bed comprising:
a base including two spaced trapezoidal

structures each having a top bar,

a load cell beam mounted at each end of each
said top bar having a first end fixed to said top bar
and a second end free to flex vertically,

a lower partial hemispherical cup of large
diameter on the free end of said beam,

a ball of small diameter in said cup,

an upper partial hemispherical cup of large
diameter engaging the upper side of said ball,

and a patient support structure mounted on
and supported by each séid upper ball,

whereby said patient support structure is
impeded from moving laterally off said base by the
requirement of said ball and cup riding uphill out of

engagement.
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4. A weigh bed as in claim 3 further compris-

ing:

four bolts,

one said bolt projecting downwardly from
eachrof foﬁr corners of said patient support struc-
ture,

a retainer plate at each corner of said base
and having a first Side fixed to the side of said
trapezoidal structure and a second side overlying the
end of said bar,

said second side having a recess in its edge
which receives said bolt without contact therewith to
limit its movement in lateral directions,

whereby said four bolts and four retainers
collectively limit lateral movement of patient support

structure with respect to said base.

5. A weigh bed as in claim 4 in which each said
bar forming the top of said trapezoidal structure has
a hole to receive each said bolt, each said hole
having a larger diameter than its respecgive bolt,
thereby preventing any frictional contact between bolt

and bar during normal operation.
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6. A weigh bed as in claim 3 further compris-
ing:

a trough extending across the top bar of
each said trapezoid,

each load cell beam being disposed in said

trough.

7. A hospital bed comprising:

a base,

a patient support weighing at least about
1,500 pounds, four load cells each having one end
mounted on one of said base and support,

a hemispherical cup on each said load cell,

a ball in each said cup,

and a hemispherical cup on the other of said
base and support receiving each said ball,

whereby said patient support 1is mounted
solely on said load cells and said ball and cups
prevent lateral movement of said patient support with

respect to said base.

&
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AMENDED CLATMS
[received by the International Bureau on 18 March 1993 (18.03.93);
original claims 1, 2 and 7 cancelled: other claims
unchanged (1 page)]

6. A weigh bed as in claim 3 further comprising:
a trough extending across the top bar of each said

trapezoid,

each load cell beam being disposed in said trough.
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