I*I Innovation, Sciences et Innovation, Science and CA 3160491 C 2023/10/31

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 1 60 49 1
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépo6t PCT/PCT Filing Date: 2020/11/24 (51) ClInt./Int.Cl. B65G 9/00(20086.01),
o o . A61B 90/50(2016.01), A61G 12/00(20086.01),
(87) Date publication PCT/PCT Publication Date: 2021/05/27 B66F 11/00(2006.01), F16M 11/04(2006.01)
(45) Date de délivrance/lssue Date: 2023/10/31 ]
(72) Inventeur/Inventor:
(85) Entrée phase nationale/National Entry: 2022/05/05 BORG, VINCENT, CA
(86) N° demande PCT/PCT Application No.: IB 2020/061057 | (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2021/100028 OASYS HEALTHCARE CORPORATION, CA
(30) Priorité/Priority: 2019/11/21 (US62/938,861) (74) Agent: GOWLING WLG (CANADA) LLP

(54) Titre : LIAISON DE BRAS AMELIOREE POUR DISPOSITIF PORTANT DES BRAS A RESSORT
(54) Title: IMPROVED ARM LINKAGE FOR DEVICE BEARING SPRING ARMS

(57) Abrégé/Abstract:

A fixed positioning mechanism for a spring arm of a pendant system comprises a base link, a load link, and a transfer link. The base
link and transfer link share a first pivot. The load link comprises a fine load adjustment adjacent the first pivot. A second pivot at the
fine load adjustment. The transfer link comprises a slidable rod assembly having a first end and a second end, a spring situated
over the rod assembly, and a third pivot mounted on the first end. The load link comprises a curved or offset body such that rotation
of the transfer link below horizontal allows the base link to intersect a plane defined by the second and third pivot.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



CA 03160491 2022-05-05

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
27 May 2021 (27.05.2021)

(10) International Publication Number

WO 2021/100028 A1l

WIPO I PCT

(51) International Patent Classification:

B65G 9/00 (2006.01) B66F 11/00 (2006.01)
A61B 90/50 (2016.01) F16M 11/04 (2006.01)
A61G 12/00 (2006.01)

(21) International Application Number:
PCT/IB2020/061057

(22) International Filing Date:
24 November 2020 (24.11.2020)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/938,801 21 November 2019 (21.11.2019) US
(71) Applicant: OASYS HEALTHCARE CORPORATION

[CA/CA]; 191 Main Street, North, Uxbridge, Ontario L9P
1C3 (CA).

(72) Inventor: BORG, Vincent; 20 Pinecrest Road, Pefferlaw,
Ontario LOE INO (CA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: IMPROVED ARM LINKAGE FOR DEVICE BEARING SPRING ARMS

wO 20217100028 A 1 |0 0000 K00 Y O 0 0

Fig. ¥

(57) Abstract: A fixed positioning mechanism for a spring arm of a pendant system comprises a base link, a load link, and a transfer
link. The base link and transfer link share a first pivot. The load link comprises a fine load adjustment adjacent the first pivot. A second
pivot at the fine load adjustment. The transfer link comprises a slidable rod assembly having a first end and a second end, a spring
situated over the rod assembly, and a third pivot mounted on the first end. The load link comprises a curved or offset body such that
rotation of the transfer link below horizontal allows the base link to intersect a plane defined by the second and third pivot.

[Continued on next page]



CA 03160491 2022-05-05

WO 20217100028 A1 {1110} 00P 00 00RO T Y 00O

Declarations under Rule 4.17:
— as to applicant's entitlement to apply for and be granted a
patent (Rule 4.17(ii))

Published:

—  with international search report (Art. 21(3))

—  with information concerning request for restoration of the
right of priority in respect of one or more priority claims
(Rules 26bis.3 and 48.2(b)(vii))



CA 03160491 2022-05-05

WO 2021/100028 PCT/IB2020/061057

Improved Arm Linkage for Device Bearing Spring Arms

Background

Pendant systems are used in medical settings to hold and position diagnostic
equipment, lights, displays and other healthcare equipment. Pendant systems are typically
mounted to the ceiling and are typically integrated with power and utility lines which clears
up space and removes tripping hazards from the floor. The medical devices are mounted to a
spring arm that is movable and allows the positioning of the device where it is required. There
is a need to create pendant systems in which the spring arms can be moved in as wide an arc
as possible and accommodate a wide range of devices of differing size and weight. What is
presented is an improved arm linkage for spring arms that allows an improved range of

movement for a wide range of device loads.

Summary

A fixed positioning mechanism for a spring arm of a pendant system is presented.
The pendant system for the manipulation and maintained support of a device mounted to
the spring arm. The fixed positioning mechanism comprises a base link, a load link, and a
transfer link. The base link and the transfer link share a first pivot. The load link further
comprises a fine load adjustment adjacent the first pivot. The fine load adjustment is
actuatable to be moved towards or away from the first pivot. A second pivot is at the fine
load adjustment. The transfer link further comprising a slidable rod assembly having a first
end and a second end, a spring situated over said rod assembly, a third pivot mounted on

the first end of the rod assembly, and a compression member adjustably attached to the
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second end of the rod assembly for coarse adjustment of said spring’s preload. The load link
extends between the second pivot and the third pivot such that actuation of the fine load
adjustment towards or away from the first pivot will respectively increase or decrease the
distance between the first pivot and the third pivot corresponding to a fine increase or
decrease in said spring’s preload. The load link further comprises a curved or offset body
such that rotation of the transfer link below horizontal allows the base link to intersect a
plane defined by the second pivot and the third pivot regardless of the positioning of the

fine load adjustment.

The compression member is actuated to set a load range followed by actuation of
the fine load adjustment to set an exact weight within the load range to accommodate the
weight of the device attached to the spring arm such that the gravitational force acting on
the device will be balanced by the spring for maintaining the position of the device. In some
embodiments, the compression member and the fine load adjustment are covered by

removable windows for easy user access.

In some embodiments, the base link has a pivotable mounting shaft for 360-degree
rotation of the spring arm about a fixed base or other member of the pendant system. In
some embodiments, the spring arm has a 120-degree range of motion which could be +45-

degrees to -75-degrees from horizontal.

Those skilled in the art will realize that this invention is capable of
embodiments that are different from those shown and that details of the devices and
methods can be changed in various manners without departing from the scope of this

invention. Accordingly, the drawings and descriptions are to be regarded as including
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such equivalent embodiments as do not depart from the spirit and scope of this

invention.

Brief Description of Drawings

For a more complete understanding and appreciation of this invention, and its
many advantages, reference will be made to the following detailed description taken in

conjunction with the accompanying drawings.

FIG. 1 shows a perspective view of a pendant system bearing a generic device on

a spring arm in a horizontal position;

FIG. 2 is the pendant system of FIG. 1 with part of the outer cover of the spring

arm removed to show its inner components;

FIG. 3 is a side view of the spring arm of FIG. 1;

FIG. 4 is a side view of the spring arm of FIG. 3 with part of the outer cover

removed to show the inner components;

FIG. 5 is a cross-section view of the spring arm of FIG. 3 with the fine load

adjustment in the fully lowered position;

FIG. 6 is a close up of the cross-section view of the fixed positioning mechanism of

the spring arm of FIG. 5;

FIG. 7 is a cross-section view of the spring arm of FIG. 3 with the fine load

adjustment in the fully raised position;
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FIG. 8 is a close up of the cross-section view of the fixed positioning mechanism of

the spring arm of FIG. 7;

FIG. 9 is a cross-section view of the spring arm of FIG. 3 rotated to its fullest

extent below horizontal with the fine load adjustment in the fully lowered position;

FIG. 10 is a close up of the fixed positioning mechanism of the cross-section view

of FIG. 9;

FIG. 11 is a cross-section view of the spring arm of FIG. 3 rotated to its fullest

extent below horizontal with the fine load adjustment in the fully raised position;

FIG. 12 is a close up of the cross-section view of FIG. 11;

FIG. 13 is a top view of the spring arm of FIG. 3;

FIG. 14 is the spring arm of FIG. 13 with the removable window showing access

to the adjustment nut;

FIG. 15 is a close up bottom view of the fixed positioning mechanism of the spring

arm of FIG. 3 showing access to the adjustment screw;

FIG. 16 is a schematic illustrating the range of adjustment of the coarse and fine

adjustment of the spring preload,;

FIG. 17 is a schematic showing an example spring preload adjustment scenario;

FIG. 18 shows the example spring preload adjustment scenario of FIG. 17 after

the fine adjustment has been set;

FIG. 19 shows the example spring preload adjustment scenario of FIG. 18 after

the coarse adjustment has been set;
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FIG. 20 shows a close up cross-sectional view of the fixed positioning mechanism

of another embodiment of spring arm in which the base link has an offset shape;

FIG. 21 is a cross-section view of another embodiment of spring arm; and

FIG. 22 is a close up of the cross-section view of the fixed positioning mechanism

of the spring arm.

Detailed Description

Referring to the drawings, some of the reference numerals are used to designate
the same or corresponding parts through several of the embodiments and figures shown
and described. Corresponding parts are denoted in different embodiments with the
addition of lowercase letters. Variations of corresponding parts in form or function that
are depicted in the figures are described. It will be understood that variations in the

embodiments can generally be interchanged without deviating from the invention.

As shown in FIG. 1, pendant systems 10 are commonly used in healthcare
applications to hold devices 12 within a room where they are needed and they can be
easily moved and held in position. Pendant systems 10 are typically mounted on a fixed
base 14 and mounted to a ceiling mounted mechanism, as shown in the Figures or onto
a wall mounted mechanism, a mobile mounted mechanism (Floor Stand or cart) or even
fixed to a floor mounted mechanism. Pendant systems 10 have a series of pivot arms 15
and spring arms 16. A device 12 is mounted to the end of a spring arms 16 allowing the
device 12 to be manipulated and remain supported in positions as needed. The pendant
systems 10 may incorporate power, electronics, sensors, fluid lines, etc. which could be

used to connect to whatever device 12 is mounted to the pendant system. Devices 12
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that could be mounted to pendant systems 10 include but are not limited to lights,
display screens, monitors, gas or fluid supply, etc. There are many types of pendant
systems 10 with a variety of pivot arms 15 and spring arm 16 types which provide a
variety of options for maneuvering and positioning whatever device 12 is mounted to

the spring arm 16.

FIG. 2 shows the pendant system 10 of FIG. 1 with the outer covers 17 removed
from the spring arm 16 to show its internal components. FIGs. 3 and 4 shows a side view
of the spring arm 16 and a side view of the spring arm with the outer covers 17 removed,
respectively. FIG. 5 is a cross-section view of the spring arm. FIG. 6 shows a close up cut
out view of a fixed positioning mechanism for a spring arm 16. As best understood by
comparing FIGs. 3 through 6, the fixed positioning mechanism of the spring arm 16 comprises
a base link 18, a load link 20, and a transfer link 22. The base link 18 has a pivotable mounting
shaft 19 for 360-degree rotation of the spring arm 16 about the fixed base 14 or other
member of the pendant system 10. The base link 18 and the transfer link 22 share a first pivot
24. The load link 20 comprises a fine load adjustment 26 adjacent the first pivot 24. The fine
load adjustment 26 is actuatable to be moved towards or away from the first pivot 26 by the

use of an adjustment screw 28. A second pivot 30 is located at the fine load adjustment 26.

The transfer link 22 comprises a slidable rod assembly 32 having a first end and a
second end. As best seen in FIG. 5, a spring 34 is situated over the rod assembly 32. A third
pivot 36 is mounted on the first end of the rod assembly. A compression member 40 is
adjustably attached to the second end of the rod assembly 32 for coarse adjustment of the

spring’s 34 preload.
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As best understood by comparing FIGs. 5 through 8, the load link 20 extends
between the second pivot 30 and the third pivot 36 such that actuation of the fine load
adjustment 26 towards or away from the first pivot 24 will respectively increase or decrease
the distance between the first pivot 24 and the third pivot 36 corresponding to a fine
increase or decrease in the spring’s 34 preload. As discussed in more detail below, the
compression member 40 is actuated by adjusting the adjustment nut 42 to set a load range
followed by actuation of the fine load adjustment 26 to set an exact weight within the load
range to accommodate the weight of the device 12 attached to the spring arm 16 such that
the gravitational force acting on the device 12 will be balanced by the spring 34 for

maintaining the position of the device 12.

In this embodiment, the load link 20 comprises a curved body such that rotation of
the transfer link 22 below horizontal allows the base link 18 to intersect a plane 44 defined
by the second pivot 30 and the third pivot 36 regardless of the positioning of the fine load
adjustment 26. FIGs. 9 and 10 show the spring arm 16 rotated to its fullest extent below
horizontal with the fine load adjustment 26 at its fully lowered position. FIGs. 11 and 12
show the spring arm 16 rotated to its fullest extent below horizontal with the fine load
adjustment 26 at its fully lowered position. In both extremes, the base link 18 intersects the
plane 44 defined by the second pivot 30 and the third pivot 36. The configuration of the
load link 20 is such a way allows the movement of spring arm 16 in arcs that prior art
configurations are not able to achieve. The curved body of the load link 20 allows the
rotation of the spring arm 16 to not be blocked by the base link 18 which would otherwise
have stopped such movement. This allows the spring arm 16 to have a range of motion that

exceeds typical pendant systems in the prior art. Spring arms 16 incorporating such load
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links 20 have a 120-degree range of motion. The spring arm 16 shown in the figures has a

range of motion of +45-degrees to -75-degrees from horizontal.

As can be seen in FIGs. 13 and 14, there are openings 45 in the outer cover 17 of the
spring arm 16 which may be covered by removable windows 46 for easy user access to the
adjustment nut 42 of the compression member 40. FIG. 15 shows how the adjustment
screw 28 of the fine load adjustment 26 can be accessed from the bottom of the spring
arm 16. As discussed earlier, the spring 34 can be preloaded —i.e. have its load capacity
preset — so that the spring arm 16 is able to hold its position at any point within its range

of motion while bearing the load of a device 12 mounted to it (shown in FIG 1 and 2).

FIG. 16 is a conceptual depiction of the levels of adjustment using a double box
analogy. The outer box 48 represents the total range of adjustment the spring 34.
Actuation of the adjustment screw 28 moves the fine load adjustment 26 and moves the
conceptual inner box 50 within the outer box 48. Actuation of the adjustment nut 42
represents coarse adjustment of the compression member 40 and moves the diamond 52
within the inner box 50. Please note that the double box is purely conceptual; there is no
physical double box. It is also important to note that the diamond 52 moves with the inner
box 50 when adjusting the adjustment screw 28. However, adjusting the adjustment nut
42 moves the diamond 52 independently from the inner box 50. Thus, there are many
possible ways to achieve a given target. Furthermore, the range of the diamond 52 is not
strictly bound by the inner box 50; it is possible to move it beyond the limits of the inner
box 50 as long as the adjustment nut 42 can be reached by the adjustment tool. However,
the inner box 50 imposes a constraint on the effectiveness of adjusting the diamond 52. If

the adjustment nut 42 is turned to the point where the diamond 52 is outside the inner
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box 50, any further adjustment of the adjustment nut 42 in that direction will not correctly
calibrate the spring 34, despite the possibility of the diamond 52 aligning with the target
capacity. The upper depiction shows the minimum setting for the spring 34 preload and

the lower depiction shows the maximum setting for the spring 34 preload.

FIGs. 17-19 illustrate an example scenario for calibration of the spring 34 preload.
Comparing to FIG. 5, in this scenario, FIG. 17 shows the spring arm 16 is expected to bear a
device 12 that weighs 15kg and the spring 34 preload must be set to that target weight 54
and it is currently set to 12kg. A spring 34 that is improperly calibrated will cause the
spring arm 16 to drift upwards or downwards. If the spring 34 has insufficient tension, the
spring arm 16 will drift downwards. If the spring’s 34 compression is too high, the spring
arm 16 will drift upwards. As the target weight 54 is outside the range of what can be met
solely by turning the adjustment nut 42, the solution would be to turn the adjustment screw
28 to move the inner box 50 as shown in FIG. 18 and if that adjustment overshoots the
target weight 54, then turn the adjustment nut 42 to move the diamond 52 within the inner

box 50 to go back to the target weight 54 as shown in FIG. 19.

FIG. 20 shows another embodiment of spring arm 16a with another embodiment
the load link 20a. In this embodiment, the load link 20a comprises an offset body rather
than a curved body such that rotation of the transfer link 22a below horizontal allows the
base link 18a to intersect a plane 44a defined by the second pivot 30a and the third pivot
36a regardless of the positioning of the fine load adjustment 26a. Other designs of load links
20a are possible so long as the body is shaped to allow the base link 18a to intersect a plane

44a defined by the second pivot 30a and the third pivot 36a regardless of the positioning of
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the fine load adjustment 26a and to allow the rotation of the spring arm 16a to not be
blocked by base link 18a.

FIGs. 21 and 22 show another embodiment of spring arm 16b having a different
internal configurations or linkages showing the improvements to the fixed positioning

mechanism disclosed herein.

This invention has been described with reference to several preferred embodiments.
Many modifications and alterations will occur to others upon reading and understanding the
preceding specification. It is intended that the invention be construed as including all such
alterations and modifications in so far as they come within the scope of the appended claims

or the equivalents of these claims.

10
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Claims:

1. A fixed positioning mechanism for a spring arm of a pendant system, the pendant
system for the manipulation and maintained support of a device mounted to the spring arm,

the fixed positioning mechanism comprising:

a base link, a load link, and a transfer link;

said base link and said transfer link share a first pivot;

said load link further comprising a fine load adjustment adjacent said first pivot, said
fine load adjustment actuatable to be moved towards or away from said first pivot;

a second pivot at said fine load adjustment;

said transfer link further comprising a slidable rod assembly having a first end and
a second end, a spring situated over said rod assembly, and a third pivot mounted on said

first end of said rod assembly;

said load link extending between said second pivot and said third pivot such that
actuation of said fine load adjustment towards or away from said first pivot will respectively

increase or decrease the distance between said first pivot and said third pivot; and

said load link further comprising a curved or offset body such that rotation of said
transfer link below horizontal allows said base link to intersect a plane defined by said

second pivot and said third pivot regardless of the positioning of said fine load adjustment.

2. The fixed positioning mechanism of claim 1 further comprising said base link has a
pivotable mounting shaft for 360-degree rotation of the spring arm about a fixed base or

other member of the pendant system.

11
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3. The fixed positioning mechanism of claim 1 further comprising said spring arm has
a 120-degree range of motion.

4, The fixed positioning mechanism of claim 1 further comprising said spring arm has
a range of motion of +45-degrees to -75-degrees from horizontal.

5. The fixed positioning mechanism of claim 1 further comprising said fine load
adjustment is covered by removable windows for easy user access.

6. A fixed positioning mechanism for a spring arm of a pendant system, the pendant
system for the manipulation and maintained support of a device mounted to the spring arm,

the fixed positioning mechanism comprising:

a base link, a load link, and a transfer link;

said base link and said transfer link share a first pivot;

said load link further comprising a fine load adjustment adjacent said first pivot, said
fine load adjustment actuatable to be moved towards or away from said first pivot;

a second pivot at said fine load adjustment;

said transfer link further comprising a slidable rod assembly having a first end and
a second end, a spring situated over said rod assembly, a third pivot mounted on said first
end of said rod assembly, and a compression member adjustably attached to said second

end of said rod assembly for coarse adjustment of said spring’s preload;

said load link extending between said second pivot and said third pivot such that
actuation of said fine load adjustment towards or away from said first pivot will respectively
increase or decrease the distance between said first pivot and said third pivot corresponding

to a fine increase or decrease in said spring’s preload; and

12
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said compression member is actuated to set a load range followed by actuation of
said fine load adjustment to set an exact weight within said load range to accommodate the
weight of the device attached to the spring arm such that the gravitational force acting on

the device will be balanced by said spring for maintaining the position of the device.

7. The fixed positioning mechanism of claim 6 further comprising said base link has a
pivotable mounting shaft for 360-degree rotation of the spring arm about a fixed base or
other member of the pendant system.

8. The fixed positioning mechanism of claim 6 further comprising said spring arm has
a 120-degree range of motion.

9. The fixed positioning mechanism of claim 6 further comprising said compression
member and said fine load adjustment are covered by removable windows for easy user

access.

13
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