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-~ ABSTRACT OF THE DISCLOSURE

A patient lift has a base extending 1n a forward direction, and a mast mounted
relative to the base. The mast includes a hinge configured to allow the mast to be
pivoted relative to the base between an upright operative position and a folded
position, wherein when the mast 1s 1n the folded position the mast 1s substantially
parallel to the base and extends in the forward direction. A latch mechanism 1s
configured to hold the masf in the folded position when the latch mechanism 1s
locked, and to allow the mast to be retumed to the upright operative position when the
latch mechanism 1s released. The latch mechanism 1s configured to automatically lock

when the mast 1s moved to the folded position.
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FOLDING PATIENT LIFT DEVICE

BACKGROUND OF THE INVENTION
[0002] This invention relates in general to the field of mobility devices, and more
particularly to personal lift devices of the type that may be used to raise or lower a
physically disabled person for the purpose of moving them. Most particularly, this
invention relates to a form of lock for a folding personal lift device.
[0003] Patient lift devices have been known and used in the past for the purpose of
assisting with the mobility of otherwise immobilized patients. An attendant may'help
physically disabled patients who may have suffered a traumatic injury, stroke or one
form of illness or another, and who are unable to move about. With a patient lift
device, an attendant can hoist a pattent from a bed and move him or her into a
wheelchair or other desired location. Patient lift devices permit the patient to be
raised or lowered and also permit the patient to be swiveled away from the bed about a

vertical support member. Such devices include wheeled support structures that allow
the devices to be wheeled from place-to-place in a healthcare facility and used as

stand alone equipment (1.e., they are not attached to the floor, ceiling or other fixture

in the room).

SUMMARY OF THE INVENTION
[0004] This invention relates to a patient lift comprising a base extending in a

forward direction, and a mast mounted relative to the base. The mast includes a hinge

configured to allow the mast to be pivoted relative to the base between an upright

operative position and a folded position, wherein when the mast is 1n the folded
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position the mast 1s substantially parallel to the base and_ extends in the forward
direction. A latch mechanism 1s configured to hold the mast in the folded position
when the latch mechanism is locked, and to allow the mast to be returned to the
upright operative position when the latch mechanism 1s released. The latch
mechanism 1s configured to automatically lock when the mast 1s moved to the folded
position.

[0005] In one embodiment, when the mast 1s in the folded position the latch

- mechanism 1s configured to be released by prvoting the mast further away from the
upright operative position.

[0006] In another embodiment, the mast is part of a mast assembly, the mast
assembly including a column mounted on the base, the column extending 1n a :
substantially vertical direction, the mast attached to the column by the hinge.

[0007] In yet another embodiment, the latch mechanism comprises a follower that
is supported in relation to one of the column and mast of the mast assembly and a cam
member that 1s supported in relation to the other one of the column and mast of the
mast assembly, wherein the follower is configured to engage the cam member and
lock the latch mechanism when the mast assembly 1s moved to the folded position and
wherein the follower disengages the cam member to release the latch mechanism.

- [0008] In another embodiment, the latch mechanism 1s conﬁgured so that when the
mast assembly is in the folded position the latch mechanism 1s released by pivoting

the mast assembly further away from the upright operative position. Optionally the

latch mechanism 1s configured so that the follower enters a detent to lock the latch
‘mechanism, and the latch mechanism 1s released by removing the follower from the
detent.

[0009] In a further embodiment, the latch mechanism 1s a push-to-lOck, push-to-
unlock mechanism. Optionally, the latch mechanism comprises a first part mounted
on the mast above the hinge and a second part mounted below the hinge, the first part
and the second part configured to be engaged to each other té lock the mast 1n the

folded position and further configured to disengage to release the mast from the folded
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position. Further, optionally, the latch mechanism 1s configured to bias the mast away
from the folded position when the latch mechanism 1s released.

[0010] This invention also relates to a patient hift comprising a base extending in a
forward direction and a mast mounted relative to the base. The mast includes a hinge
mechanism that 1s configured to allow substantially linear movement of the mast
relative to the base between an operative position and an initial pivot position. The
hinge mechanism 1s also configured to allow pivotal movement of the mast relative to
the base between the initial pivotal position and a folded position. The hinge
mechanism is also configured to prevent linear movement of the mast relative to the
base when the mast has been pivotally moved from the initial pivotal position toward
the folded position.

[0011] In one embodiment, the mast is configured so that when the mast 1s in the
folded position the mast is substantially parallel to the base and extends in the forward
direction. Optionally, the substantially linear movement is in a substantially vertical
direction. * ‘

[0012] In another embodiment, the mast 1s part of a mast assembly, the mast
“assembly including a column mounted on the base, the column extending in a
substantially vertical direction, the mast attached to the column by the hinge
mechanism.

[0013] In yet another embodiment, the mast is part of a mast assembly, and the
mast assembly includes: a column mounted on the base, the column extending in a
substantially vertical direction, the column defining a substantially vertical slide

- channel, the mast attached to the column by the hinge mechanism, the mast
configured to fit over the column; a pivot pin attached to the mast, the pivot pin
having a substantially oblong cross-section, the pivot pin located in the slide channel,
the p1vot pin and slide channel configured to allow for substantially vertical

movement of the mast relative to the column, the pivot pin and slide channel further
configured to prevent rotation of the pivot pin in the slide channel; and a pivot
assembly, located at an upper end of the slide channel, the pivot assembly having a

prvot channel, the pivot assembly mounted for rotation relative to the column and
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configured to change the orientation of the pivot channel relative to the slide channel;
wherein, when the pivot channel 1s aligned with the slide channel, the pivot pin can be
moved from the slide channel into the pivot channel;, and wherein, when the pivot pin
15 1n the pivot channel, the mast can pivot between the initial pivot position and the
folded position.

[0014] This invention also relates to a patient lift comprising a base extending in a
forward direction and a mast assembly mounted on the base. The mast assembly
includes a column extending in a substantially vertical direction and a mast mounted
on the column by a hinge mechanism. The hinge mechanism 1s configured to allow
substantially linear movement of the mast relative to the base in a range from an '
operative position to an initial pivot posi'tion. The hinge mechanism 1s also configured
to prevent pivotal movement of the mast relatrve to the base when the mast 1s i1n the
range between the operative position and the initial pivot position. The hinge
mechanism 1s also configured to allow pivotal movement of the mast relative to the
base when the mast 1s in the initial pivot position in a second range from the initial
pivot position to a folded position. '
[0015] Various aspects of this invention will become apparent to those skilled in
the art from the following detailed description of the preferred embodiment, when

read in light of the accompanying drawings.

| BRIEF DESCRIPTION OF THE DRAWINGS
[0016] Fig. 1 is a perspective view, taken from behind, of a patient stand assist
device.
[0017] Fig. 2 1s a plan view of the support member and a portion of the boom of
the patient stand assist device of Fig. 1.
[0018] Fig. 3 is an plan view of an altemative, Y-shaped design of a support
member suitable for the patient stand assist.
[0019] Fig. 4 1s side view of the patient stand assist device of Fig. 1, showing the

knee pad 1n a low position and the support member in a first position.
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[0020] Fig. 5 is aside view of the patient stand assist device of Fig. 1, showing the
knee pad in an intermediate position and the support member in a second position.
[0021] Fig. 6 is a side view of the patient stand assist device of Fig. 1, sho'wing the
knee pad in an intermediate position and the support member 1n a third position.
[0022] Fig. 7 is a side view of the patient stand assist device of Fig. 1, showing the

knee pad in a raised position and the support member 1n a fourth position

[0023] Fig. 8 is a side view of the patient stand assist device of Fig. 1, showing the

mast raised to the initial pivot position.

[0024] Fig. 91sa side' view of the patient stand assist device of Fig. 1, in the folded
position.

[0025] Fig. 10 is a partially cut-away, exploded, perspective view of a hinge
mechanism of the patient stand assist device.

' [0026] Fig. 11 1s a side view of the hinge mechanism of Fig. 10, when the mast 1s
in the operative position.

[0027] Fig. 12 1s a side view of the hinge mechanism of Fig. 11, when the mast has
been moved to the initial pivot position.

[0028] -Fig. 13 1s a side view of the hinge mechanism of Fig. 12, when the mast has
been pivoted from the 1nitial pivot position toward the folded position. '
[0029] Fig. 14 1s a perspective view of the knee pad of the patient stand assist
device of Fig. 1, including a strap attached to the knee pad.

[0030] Fig. 15 1s an exploded, perspective view of the first part of the alternative

latch mechanism of the patient stand assist device.

[0031] Fig. 16 1s an exploded, perspective view of the second part of the alternative

latch mechanism of the patient stand assist device.

[0032] Figs; 17 through 21 are side views, partially cut-away, of the alternative

latch mechanism being locked.

[0033] Figs. 22 through 24 are side views, partially cut-away, of the alternative

latch mechanism being unlocked.
[0034] Fig. 25 1s a side view, partially in cross section, showing details of a latch

mechanism of the patient stand assist device.
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[0035] Fig. 26 1s a side view, partially in cross sectibn, of the latch mechanism of

Fig. 25 with the mast locked in the folded position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMEN'T
'[0036]  Referring now to the drawings, there is illustrated in Fig. 1 one embodiment
of a patient lift 10. It should be appreciated that the 1llustrated patient lift 10 1s a
patient stand assist device. The illustrated patient lift 10 includes a base assembly,

indicated generally at 12 and a mast assembly, indicated generally at 14.

[0037] The illustrated base assembly 12 includes a base 16. The base assembly 12
also includes a pair of legs 18. The legs 18 extend 1n a forward direction 19. The
llustrated legs 18 are mounted for pivotal movement relative to the base 16. The
illustrated legs 18 are configured to rotate about separate hinges having substantially
vertical axes. This allows an operator to spread the legs 18 apart or move the legs 18
closer together. The legs 18 can be configured to be moved by foot pedals (not
shown) or any other suitable means. Tﬁe base assembly 12 is configured to provide a

stable platform for operation of the patient lift 10.
[0038] The illustrated base assembly 12 includes two front castors 20 and two rear

castors 22. The 1llustrated rear castors 22 are braked castors, but 1t should be
appreciated that this is not required. The casters 20 and 22 are configured to support

and allow rolling movement of the patient lift 10.

[0039] The base assembly 12 also includes an optional foot plate 24. The foot
plate 24 includes a step area 26. The step area 26 1s configured to support the feet of a

patient using the patient lift 10. The illustrated foot plate 24 1s mounted for pivotal
movement relative to the base 16. The illustrated foot plate 24 is configured to rotate
about a hinge having a substantially horizontal axis. This allows the toot plate 24 to
be moved so that the patient lift 10 can be used without the patient's using the foot
plate 24 or the step area 26. The 1llustrated foot plate 24 1s also configured to be
removable from the patient lift 10.

[0040] In the illustrated patient lift 10, the mast assembly 14 1s attached to the base

16. As best shown in Fig. 8, the mast assembly 14 includes a column 28 that 1s
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mounted on the base 16. The illustrated column 28 1s disposed with a substantially
vertical orientation. It should be appreciated that the column 28 could have a different
orientation than that illustrated. The mast assembly 14 includes a mast 30. The lower
end of the mast 30 is mounted on the column 28. The mast 30 1s a substantially
hollow piece, and the inner diameter of the mast 30 is large enough to accommodate
the outer diameter of the column 28.

[0041] A hinge mechanism 32 attaches the mast 30 to the column 28. As will be
described in detail below, the hinge mechanism 32 is configured to allow the mast 30
to pivot relative to the column 28. The hinge mechanism 32 is also configured to
allow the mast 30 to be moved substantially linearly relative to the column 28. The
mast 30 1s shown in an upright operative position in Fig. 1. The mast 30 can be move
upwards to an initial pivot position, as shown in Fig. 8. From the init1al pivot

- position, the mast 30 can be pivoted to a folded position, as shown in Fig. 9. When
the mast 30 1s moved 1nto the folded position, the patient lift 10 takes up less space,
and 1s easier to transport and store.

[0042] Referring to Fig. 10, the hinge mechanism 32 is shown in detail in an
exploded, cut-away view. The illustrated hinge mechanism 32 comprises a p1vot pin
300 that is attached to the mast 30. The illustrated pivot pin 300 extends from a first
lateral side of the mast to the opposite lateral side of the mast 30 and is fixed fo the
mast 30. The illustrated pivot pin 300 has an oval or oblong cross section, and 1s

mounted to the mast 30 such that the cross-sectional height of the pivot pin 300 is

greater than its cross-sectional width. The hinge mechanism 32 also includes a slide
channel 302 defined in the column 28. The illustrated slide channel 302 passes'
completely through the width of the column 28. The slide channel 302 is sized to be
large enough to accommodate the cross-sectional width of the pivot pin 300. The
slide channel 302 is also not wide enough to accommodate the cross-sectional height
of the pivot pin 300. That s, when the pivot pin 300 is in the slide channel 302, the
pivot pin 300 1s prevented from rotating relative to the slide channel 302. As a result,
when the pivot pin 300 is in the slide channel 302, the mast 30 is unable to rotate

relative to the column 28. The hinge mechanism 32 also includes a hinge or pivot
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assembly, indicated generally at 304. The illustrated pivot assembly 304 is located at
the upper end of the shide channel 302. The pivot assembly 304 includes a detent
element 306. The column 28 includes a pivot shaft 308. The detent element 306 is
disposed 1n the pivot shaft 308. The detent element 306 is configured for pivotal
movement relative to the column 28. The detent element 306 defines a pivot channel
310. The pivot channel 310 1s dimensioned fo accommodate the pivot pin 300.

[0043] Asshown in Fig. 11, the hinge mechanism 32 is configured so that when
the mast 30 1s in the operative position, the pivot pin 300 1s disposed at the lower end
of the slide channel 302. - The slide channel 302 1s sized to allow the pi{fot pin 300 to
move upwards 1n the slide channel 302. However, due to the oblong shape of the
pivot pin 300, the pivot pin 300 1s not able to pivot within the slide channel 302.
Theretore, the mast 30 1s able to slide upwards from 1ts operative position, but it
unable to pivot relative to the column 28. As shown in reference to Fig. 12, the detent
element 306 1s oriented so that when the pivot pin 300 reaches the upper end of the
shide channel 302, the pivot pin 300 enters the pivot channel 310. When the pivot pin
300 enters the pivot channel 310, 1t can.not travel farther vertically. The pivot pin 300
1s in the pivot channel 310 when the mast 30 has been lifted to the initial pivotal
positton. From the initial pivotal position, the mast 30 can be moved back down
toward the operating position, with the pivot pin 300 exiting the prvot channel 310 and
entering the slide channel 302. From the initial pivotal position, the mast 30 can also

~ be pivoted toward the folded position. As shown in Fig. 13, when the mast 30 is
pivoted toward the folded position, the detent element 306 rotates within the pivot

shaft 308. This changes the orientation of the pivot channel 3 10 relative to the slide
channel 302. When the pivot channel 310 1s not aligned with the slide channel 302,

the pivot pin 300 1s unable to enter the slide channel 302. Thus, when the mast 30 is
pivoted from the initial pivotal position toward the folded position, the mast 30 is
unable to move vertically relative to the column 28. The mast 30 can only be moved
vertically relative to the column 28 by first pivoting the mast 30 back to the initial

pivotal position.
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[0044] It should be appreciated that while one embodiment of a hinge mechanism
32 has been described in detail, other configurations of hinge mechanisms can be used
with the patient lift 10. For instance, two spaced-apart ptvot pins could be used 1n
place of the single pivot pin 300 having an oblong cross-section. Or the slide channel
302 may not pass completely through the column 28. Or the pivot pin 300 could be
attached to the column 28, and the slide channel 302 and pivot assembly 304 could be
located on the mast 30. In that case, the pivot assembly 304 would be positi\oned at
the lower end of the slide channel 302. The illustrated slide channel 302 1s linear and
has a substantially vertical orientation, and so the mast 30 moves linearly in a
substantially vertical direction from the operating position to the mnitial pivoting
position. However, it should be appreciated that the slide channel 302 can have a
different configuration and orientation than that illustrated in order to provide
different movement of the mast 30 relative to the column 28.

[0045] The patient lift 10 includes an optional knee pad 36. The knee pad 36
provides support for the patient using the patient lift 10 as a stand assist device. The
1llustrated knee pad 36 iﬁcludes optional resilient padding as a cushion for'the patient's
comfort. As best shown in Fig. 14, the illustrated knee pad 36 includes two recesses
38. Each recess 38 is configured to accommodate one leg of the patient using the
patient lift 10. The recesses 38 are configured to provide secure and comfortable -
engagement between the patient and the patient lift 10. The knee pad 36 also includes
an optional strap 40. The strap 40 allows the patient's legs to be held in position when
using the patient lift 10. The illustrated strap 40 includes a buckle tongue 42 on each
end (only one is visible in Fig. 14), and a central loop 44 in the middle. As best seen
in Fig. 1, the knee pad 36 includes two buckles 46 on the side of the knee pad 36
opposite from the recesses 38. It should be appreciated that only one buckle 46 1s
shown in Fig. 1. The second is not visible because it is behind the mast 30 in this
perspective view. The buckles 46 are configured to engage the buckle tongues 42 on

the strap 40. The illustrated knee pad 36 also includes a horn 48 located between the

two recesses 38. The horn 48 and the central loop 44 are configured so that the central
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loop 44 can be secured to the hom 48. The illustrated central loop 44 is secured to the
‘homn 48 by sliding the central loop 44 over the upper end of the horn 48.
[0046] The combination of 'ghe buckles 46 and the horn 48 allow the strap 40 to be
used to secure the patient's legs to the knee pad 36 in a number of positions based on
the individual patient requirements. For instance, when each buckle tongue 42 is
attached to a buckle 46 and the central loop 44 1s attached to the horn 48, the most
secure engégement with the patient 1s provided as each of the patient's legs is
individually secured. When each buckle tongue 42 is attached to a buckle 46 but the
central loop 44 is not attached to the horn 48, the patient is held in engagement with
the knee pad 36, but the patient can be released by releasing either buckle 46. This
provides greater convenience to an attendant using the patient lift 10. The central loop
44 1s attached to the hom 48 and only one of the buckle tongues 42 1s attached to a
 buckle 46 when only one leg 1s secured to the knee pad 36. This 1s useful when the
patient is missing the lower part of one leg. The central loop 44 is attached to the homn
48 and neither buckle tongue 42 is attached to the buckles 46 for storage of the strap
40. The strap 40 does not secure the patient to the knee pad 36 when the strap 40 is
stored like this, but the strap 40 remains secured to the patient lift 10 and is less likely
to be misplaced. |
[0047] As best shown in Figs. 1 and 4, 1 knee pad mounting assembly, indicated
generally at 50, attaches the 1llustrated knee pad 36 to the mast 30. The illustrated
knee pad mounting assembly 50 1s adjustable to allow the position of the knee pad 36

to be changed for the convenience and comfort of the patient. The knee pad mounting
assémbly 50 includes a mounting bracket 52. The mounting bracket 52 is attached to
a fixed position on the mast 30. The mounting bracket 52 releasably grips a guide
tube 54 of the knee pad mounting assembly 50. The height of the knee pad 36 can be
adjusted by releasing the mounting bracket 52, sliding the guide tube 54 up or down
relative to the mounting bracket 52, and then re-engaging the mounting bracket 52 in
order to grip the guide tube 54. The knee pad 36 is shown in a low position in Fig. 4
while 1t 1s shown 1n 1ts most raised position in Fig. 7. The knee pad 36 and knee pad

mounting assembly 50 are configured to allow the knee pad 36 to be positioned in a

10
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variety of positions throughout an operating range. The operating range 1s range of
positions in which the knee pad 36 is positioned to act as a fulcrum for the patient's
knees or legs, and the operating range 1s selected to accommodate the physiology of
anticipated patients. As can be best seen in reference to Fig. 9, the knee pad mounting
assembly 50 i1s cOnﬁgured so that when the knee pad 36 1s moved into i1ts most raised
position before folding, the knee pad 36 1s high enough relative to the mast assembly
14 that 1t will not interfere with the base assembly 12, particularly the base 16, when
the mast 30 1s moved into the folded position. That 1s, as seen 1n Fig. 9, the knee pad
36 is far enough to the right that it does not interfere with the base 16 when the mast
30 1s moved to the folded position. It should be understood that the illustrated knee
pad 36 1s between the legs 18 when the mast 30 1s in the folded positioh. The
illustrated knee pad mounting aséembly 50 1s configured to provide substantially
linear movement of the knee pad 36 through the operating range and to the most
raised position. It should be appreciated that this is not necessary, and the knee pad 36
could be configured for some other type of movement. Additionally, the most raised
position of the illustrated knee pad 36 1s outside the operating'range. It should be
appreciated that this 1s not necessary. Movement of the knee pad 36 could be limited
to the operating range, for instance.

[0048] The illustrated patient lift 10 includes an optionél steering handle 56. The
illustrated steering handle 56 1s mounted on the mast 30. The steering handle 56 1s

provided to assist the attendant in moving and maneuvering the patient lift 10.
[0049] The patient lift 10 includes a boom 58. An inner end of the boom 58 is

pivotally attached to the upper end of the mast 30 by a boom hinge 60. The illustrated
boom hinge 60 has a substantially horizontal axis. Thé boom 58 also includes an
actuator pivot 62. The illustrated actuator pivot 62 1s attached to the upper end of an
arm or actuator 64. The actuator 64 may be an electronic ball screw actuator or other
suitable actuafor. The 1llustrated actuator 64 1s attached to a motor 66. The illustrated
motor 66 1s also mounted to the mast 30. The motor 66 is configured to extend or
retract the actuator 64. By driving the aétuator 64, the motor is able to cause the boom

58 to p1vot about the boom hinge 60. Pivoting the boom 58 about the boom hinge 60

11
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will either raise or lower an outer end 68 of the boom 58. The 1illustrated motor 66 1s
an electric motor, and 1s powered by a power supply 70. The 1llustrated powef supply
70 1s attached to the mast 30. It should be appreciated that any other suitable
mechanism may be used to move the boom 58.

[0050] The outer end 68 of the boom 58 supports a inotally attached support
member 72. As best seen 1n Fig. 2, the illustrated support member 72 1s a
substantially U-shaped component. The support member 72 is attached to the boom
58 by a locking mechanism 74. The support member 72 includes a pair of optional
hand-holds 76. The support member 72 also includes a pair of sling hooks or
attachment points 78. One attachment point 78 is located at each end of the support
member 72. The attachment points 78 on support member 72 are used to suspend a
sling (not shown) used to lift the patient. It should be appreciated that Fig. 2 depicts
only one possible configuration of the support member 72. An alternative
cOnﬁguration of support member 72 1s illustrated in Fig. 3.

[0051] The locking mechanism 74 releasably grips the support member 72. When
the locking member 74 1s released, the support member 72 is able to rotate around a
substantially horizontal axis. When the locking member 74 is engaged, the support
member 72 1s fixed relative to the boom 58. The illustrated locking mechanism 74
includes a release handle 80. The release handle 80 1s configured to be moved by the
attendant in a first direction, as indicated by the arrow 82. When the release handle 80
1s moved 1n the first direction, the support member 72 is released for rotation relative
to the boom 58. The release handle 80 is spring biased in a second direction, toward
the support member 72. When the release handle 80 1s movéd in the second direction,
the support member 72 1s no longer able to rotate relative to the boom 58 and the
support member 72 is fixed in its current angular position.

[0052] The ability to adjust the support member 72 to various angular positions
permits the patient lift 10 to accommodate a greater variety of patients. That is, the
shape of the patient lift 10 can be changed, and the attachment points 78 can be

repositioned to meet the patient's needs. This also allows more compact folding of the

pattent lift 10.

12
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[0053] As best seen in Fig. 25, the patient lift 10 includes a latch mechanism,
indicated generally at 400. The illustrated latch mechanism 400 includes an upper
latch assembly 402 and a lower latch member 404. The illustrated upper latch

'assembly 402 is mounted on the mast 30, and the illustrated lower latch member 404

1s mounted on the column 28.

[0054] In Fig. 25, the latch mechanism 400 is shown with a partial-cut-away view
of the upper latch assembly 402. The upper latch assembly 402 includes two upper

" latch plates 406 that are configured to be mounted to the mast 30 above the point at
which the mast 30 pivots. Only one latch plate is visible in Fig. 25, the other latch
plate has been removed to make the other components of the upper latch assembly
visible. The upper latch assembly 402 includes an impact pin housing 408. The
impact pin housing 408 1s configured to hold an impact pin 410. The impact pin 410
is configured for sliding movement relative to the impact pin héusing 408. An impact
pin spring 412 is located in the impact pin housing 408. The impact pin spring 412 1s
configured to bias the impact pin 410 outward, to the lower right as viewed in Fig. 25.
[0055] The upper latch plates 406 support a pivot pin 414. An upper latching
member 416 1s supported for pivotal movement on the pivot pin 414. A latch stop 418
limits the rotation of the upper latching member. The upper latching member 416 1s
biased by a latch spring 420 against the latch stop 418, or in the clockwise direction as
viewed in Fig. 25. The upper latching member 416 includes a latch pin 422. The

illustrated latch pin 422 is fixed relative to the upper latching member. The 1llustrated
latch pin 422 includes a latch pin sleeve 424. The latch pin sleeve 424 is contfigured

to freely rotate around the latch pin 422. The upper latching member 416 also
includes a latch handle 426. The latch handle 426 is configured to allow the operator
to manually pivot the upper latching member 416 about the pivot pin 414. By
applying force on the latch handle 426, the biasing force of the latch spring 420 can be
overcome, and the upper latching member 416 can be pivoted away from the latch
stop 418. This also causes the latch pin 422 to pivot about the pivot pin 414, in a

counterclockwise direction as viewed in Fig. 25. When the operator stops applying

13



CA 02648059 2008-12-24

force on the latch handle 426, the latch spring 420 will cause the upper latching
member 416 to pivot back against the latch stop 418. |

[0056] The 1llustrated upper latch plates 406 include a pair of bumper guides 428.
One bumper guide 428 1s located on each of the upper latch plates 406. Only one
bumper guide 428 1s visible in Fig. 25, because the other latch plate has been removed
to make the other components of the upper latch assembly visible. The configuration
of the bumper guides 428 will be described below 1n connection with the lower latch
member 404 .

[0067] Lower latch member 404 1s configured to mount to the column 28 below
the point at which the mast 30 pivotS. As shown in Fig. 26, the latch mechanism 400
locks when the mast 30 1s pivoted to the folded position, and the upper latch assembly
402 and lower latch member 404 meet. In particular, as the mast 30 1s pivoted toward
the folded position (but before it has reached to position shown 1n Fig. 26), the .
bumper guides 428 engage the lower latch member 404 and guide the upper latch
assembly 402 1n relation to the lower latch member 404. The lower latch member 404
includes an impact surface 430. The latch mechanism 400 is configured so that the
impact pin 410 meets the impact surface 430. As the mast 30 1s pivoted toward the
folded posttion, the impact pin 410 slides within the impact pin housing 408 and '
compresses the impact pin spring 412.

- [0058] The lower latch member 404 includes a latch surface 432. The latch
mechanism 400 1s configured so that the latch pin 422 meets the latch surface 432.
The latch surface 432 1s configured so that as the mast 30 1s pivoted toward the folded
position, the latch surface 432 will act as a cam and the latch pin 422 will act as a
follower, and the latch pin 422 will be moved downward. In order for the latch pin
422 to move downward, the upper latching member 416 rotates about the pivot pin
414, against the force of the latch spring 420. The rotatable latch pin sleeve 424 helps
the latch pin 422 to slide on the latch surface 432. ' .
[0059] The lower latch member 404 includes a latch detent 434. As the mast 30 is
pivoted toward the folded position, the previously-described cam action will cause the

latch pin 422 to slide to the latch surface end 436. Continued rotation of the mast 30
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downward allows the latch pin 422 to clear the latch surface 432. The force of the
Jatch spring 420 will then cause the upper latching member 416 to rotate clockwise as
viewed in Fig. 26, and the latch pin 422 will enter the latch detent 434. The latch
detent 434 1s configured to engage the latch pin 422 so that the mast 30 cannot be
raised toward the operative position. The mast 30 is now locked in the folded
position. It should be appreciated that in this position the bumper guides 428 have
engaged the column 28. The illustrated bumper guides 428 are made of a resilient
material that 1s compressed when the mast 30 is 1n folded position. The compressed
bumper guides 428 help limit movement between the column 28 and the mast 30. It
should also be appreciated that in this position, the compressed impact pin spring 412
helps limit movement between the column 28 and the mast 30.

[0060] In order to unlock the latch mechanism, the operator applies a force to the
latch handle 426 in the unlock direction, indicated by the arrow 438. When the
operator applies sufficient force to overcome the biasing force of the latch spring 420,
the upper latching member 416 will rotate about the pivot pin 414. By rotating the
upper latching member 416 a sufficient distance, the latch pin 422 waill clear the larch
- detent 434, and the mast 30 will be able to be pivoted toward the upright position. It
should be appreciated that the compressed impact pin spring 412 and the compressed
bumper guides 428 will provide a force assist in moving the mast 30 away from the

tolded position and toward the upright positioh.
[0061] It should be appreciated that the latch mechanism 400 will automatically

lock the mast 30 in the folded position when the operator or attendant pivots the mast
30 1nto the folded position. It should be appreciated that while one embodiment of the
latch mechanism 400 has been described in detail, the latch mechanism can be
configured differently from the embodiment described above. Further, the patient lift
10 could not have a latch mechanism to lock the mast 30 in the folded position.
[0062] Referring now to Fig. 17, an alternative latch mechanism, indicated
generally at 200, suitable for use with the patient lift 10 is shown. Alternative latch
mechantsm 200 1s a push-to-lock, push-to-unlock mechanism. As will be described in

greater detail below, the alternative latch mechanism is configured to lock when the
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mast 1s pivoted from the upright operative position to in the folded position, and is
turther configured to unlock when the mast 1s pivoted further away from the upright
operative position. The illustrated alternative latch mechanism 200 includes a first
part 202 and a second part 204. The illustrated first part 202 1s suitable for mounting
on the mast 30 (1n place of the upper latch assembly 402), and the illustrated second
part 204 is suitable for mounting on the column 28 (in place of the lower latch
member 404). |

[0063] Referring to Fig. 15, an enlarged exploded view of the first péut 202 1s
shown. The first part 202 includes a first bracket 206 that 1s configured to be mounted
to the mast 30 above the point at which the mast 30 pivots. The first bracket 206
houses a pair of opposing latch plates 208 and a spring pin assembly, indicated
generally at 210. Resilient contact members 212 are supported by the first bracket
206 for engagement with a second part 204 of the alternative latch mechanism 200, as
will become apparent in the description that follows. The opposing latch plates 208
are supported 1n relation to opposing inner surfaces of the first bracket 206. This may
be done 1n any suitable manner, such as by the fasteners shown. The spring pin
assembly 210 may take on any suitable form, including a first spring pin 214, which
carries a helical spring 216. The helical spring 216 is supported between a pin head
218 and a spring pin support block 220.

[0064] The spring pin 214 1s mounted for sliding movement in relation to the
spring pin support block 220 by a roll pin 222, which also holds the spring pin suppoi‘t
block 220 1n fixed relation to the first bracket 206. The roll pin 222 passes through

 the first bracket 206, the spring pin support block 220, and an elongate travel slot 224
through the spring pin 214. The elongate travel slot 224 allows the spring pin 214 to
move in relation to the roll pin 222 and spring pin support block 220. The resilient
contact members 212 may be attached to the first bracket 206 1n any suitable manner,
such as by the fasteners shown. |
[0065] Referring to Fig. 16, there is illustrated an enlarged view of the second part
204 of the alternative latch mechanism 200. The second part 204 includes a second
bracket 226 that 1s configured to mount to the mast 30 below the point at which the
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mast 30 pivots. The second bracket 226 houses a latch pin carrier 228, a second
helical spring 230 for biasing the latch pin carrier 228, and a fastener 232 for retaining
the latch pin carrier 228 and the second helical spring 230 for movement in relation to
the second bracket 226. The latch pin carrier 228 carries a follower or latch pin 234
that travels along and extends from a slot 236 1n the second bracket 226.

[0066] As illustrated in Figs. 17 through 21, the alternative latch mechanism 200
locks when the mast 30 1s pivoted to the folded position, and the first part 202 and the
second part 204 meet, as shown in Fig. 17. In particular, the resilient contact
members 212 engage the second part 204 and guide the first part 202 in relation to the
second part 204. As can be seen in reference to Fig. 18, pushing down on the mast 30
causes the opposing latch plates 208 to engage the latch pin 234. More particularly, a
cam member 238 supported by the opposing latch plates 208 engages the latch pin
234. At this juncture, the first part 202 1s fully guided in relation to the second part
204 by the resilient contact members 212. A cam action between a first cam surface
240, defined by the cam member 238, against the latch pin 234 urges the latch pin 234
downward (as viewed in F1g. 18) along the slot 236 in the second bracket 226 as the
latch pin 234 travels along the first cam surface 240. This moves the latch pin carrier
- 228 down, compressing the second helical spring 230 (not visible in Fig. 18).

[0067] As shown in Fig. 19, further pivoting of the mast 30 downward causes the
pin head 218 to 'engage the second bracket 226 of the second part 204. This, 1n tum,
moves the spring pin 214 1n relation to the spring pin support block 220. The
movement of the spring pin 214 compresses the helical spring 216 between the pin
head 218 and the spring pin support block 220, as shown in Fig. 20. In further

~ reference to Fig. 19, the further pivoting of the mast 30 downward also urges the latch
pin 234 downward along the slot 236 due to the cam action between the first cam
surface 240 and the latch pin 234. This urging of the latch pin 234 further moves the
latch pin carrier 228 down and further compresses the second helical spring 230.
[0068] As shown in Fig. 20, further pivotal movement of the mast 30 downward
causes the latch pin 234 to reach the end of the first cam surface 240, where the latch

pin 234 1s guided onto a guide member 244. In reference to Fig. 21, decompression of
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the helical spring 216 and the second helical spring 230 urges latch pin carrier 228 up,
moving the latch pin 234 into a detent 242 in the cam member 238. The latch pin 234
i1s retained 1n the detent 242 by the compressive force of the helical spring 216 and the
second helical spring 230. At this juncture, the mast 30 is locked in the folded
position. The resilient contact members 212 engage the column 28 to tightly lock the
mast 30 in the folded condition. At this juncture, the mast 30 has not been pivoted as
far downward as the mast 30 will go, but the mast 30 1s held 1n place by the helical

- spring 216 and the second helical spring 230.
[0069] Fig. 22 illustrates the mast 30 pivoted further downward, further away from

 the initial pivot position, and the alternati\}e latch mechanism 200 releasing. The mast
30 has been pivoted against the force of the helical spring 216. This allows the latch
pin 234 to be released from the detent 242, to clear the cam member 238, and to return
(upwards in F1g. 22) along the slot 236 in the second bracket 226 by the
decompressing force of the second helical spring 230. This urges the latch pin carrier
228 upward to a sweet spot or neutral position. At this juncture, the second helical
spring 230 1s 1n a neutral position and the mast 30 1s down as far as 1t can go.
[0070] Referring now to Fig. 23, pulling the mast 30 up causes the latch pin 234 to
cam against a second cam surface 246 defined by the cam member 238, urging the
latch pin 234 up, as shown 1n Fig. 24. Thus pushes the latch pin carrier 228 up against
gravity. Pivoting the mast 30 further up, toward the initial pivot position, causes the
latch pin 234 to reach the end of the second cam surface 246, as shown in Fig. 24. At
this juncture, the helical spring 216 1s completely decompréssed. Further pulling of
the mast 30 up causes the latch pin 234 to clear the cam member 238 and return along
the slot 236 in the second bracket 226 by gravity via downward movement of the latch
pin carner 228 to the sweet spot or neutral position, as shown in Fig. 17. At this
juncture, the mast 30 1s completely unlocked and can be pivoted to the initial pivot
position.
[0071] It should be understood that the latch mechanism may broadly include an
automatic locking feature to lock the mast 30 when folding the patient lift and manual

or automatic unlocking feature to unlock the mast 30 when unfolding the patient lift
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The latter feature could be accomplished in any suitable manner, such as by a lever, a
button, or the "push again" feature, as described above. '

[0072] When used as a stand assist, the patient lift 10 1s positio'ned in front of a
patient. The legs 18 may be adjusted in width to provide a stable base arrangement.
The patient's feet may be situated on the foot plate 24. A sling (not shown) may be
‘suspended from the attachment points 78. The sling 1s passed behind the patient's
back and under the patient's arms. The motor 66 1s driven to extend the actuator 64.
As the actuator 64 is extended, it pivots the boom'58 around the boom hinge 60, and
raises the outer end 68 of the boom 58. This also raises the support member 72, and
the attached sling. The support member 72 can be raised until the patient is
completely supported by the foot plate 24 or the support member 72 and the desired
height 1s reached.

[0073] When used as a patient lift, the patient lift 10 may be positioned adjacent
the patient and stabilized by adjustment in width of the legs 18. A sling (not shdwn)
may be placed under the patient and suspended from the attachment points 78. The
motor 66 then drives the actuator 64 to raise the support member 72 1n order to lift the
~patient. The patient may be completely supported by the sling. That 1s, the patient's
weight is supported entirely by the patient lift 10 through the sling. When used as a
patient lift, the patient's feet are not supported by the foot plate 24, and the foot plate
24 can be removed from the patient hift 10.

[0074] The patient lift 10 may be used as a walking device for the patient. When
used as a walking device, the support member 72 1s generally lowered to make 1t
comfortable for the patient to use the hand-holds 76 and the foot plate 24 1s removed.
This helps the patient to comfortably hold either the hand-holds 76 or the support

- member 72 while walking. '

[0075] The principle and mode of operation of this invention have been explained
and 1llustrated in 1ts preferred embodiment. However, it must be understood that this
invention may be practiced otherwise than as specifically explained and illustrated

without departing from its spirit or scope.
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What i1s claimed 1s:

1. A patient lift comprising:

a base extending in a forward direction;

a mast having a lower end, the lower end of the mast mounted relative to the base; and

a hinge mechanism attached to the base and the mast, the hinge mechanism including a
pivot pin mounted on one of the base and the mast, the hinge mechanism also including a slide
channel and a pivot assembly on the other of the base and the mast, the pivot assembly including
a detent element mounted for rotation relative to the other of the base and the mast;

the mast includes an operative position relative to the base wherein the pivot pin 1s
Jocated in the slide channel, the mast further includes an initial pivotal position relative to the
base wherein the pivot pin is located in the pivot assembly, and the mast includes a tolded
position relative to the base wherein the pivot pin is located 1n the pivot assembly, wherein the

detent element is rotated relative to the other of the base and the mast when the mast i1s moved

from the 1nitial pivotal position to the folded position.

2. The patient lift of claim 1, wherein the mast 1s configured so that when the mast 1s in the

folded position the mast 1s substantially parallel to the base and extends in the forward direction.

3. The patient lift of claim 1, wherein the mast 1s part of a mast assembly, the mast
assembly including a column mounted on the base, the column extending in a substantially

vertical direction, the mast attached to the column by the hinge mechanism.

1. The patient lift of claim 1, further comprising a latch mechanism that locks the mast in

the folded position relative to the base when the mast 1s moved to the folded position.
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