A SR ADJUSTABLE BACKREST Fi elﬁ6@9$#Q~3

| nveriti on 5 The present invention relates'in general to
backrests, and nore particularly an adjustabl e backrest hdwag

|ndependent adj ust nent of 1unbar and upper back hei ght and curvature,
as wel'l as overaII hei ght E 1 .

ADJUSTABLE BACKREST
he vention

5 The present invention relates in general to
'backrésts, and more particularly an adjustable backrest
having independent adjustment of lumbar and upper back
height and curvature, as well as overall height
adjustment to fit different size patients.

10 '

. o

Adjustable backrests or supports are well known in

the art. U.S. Patent 5,112,106 (Asbjornsen et al)
15 discloses a backrest comprising a central spine or rail
to which a lumbar support cushion and head cushion are
connected via a siiding element. The sliding element is
connected to the rail or spine via a ratchet-like
connection. The ‘106 Patent is of interest for teaching
20 the concept of height adjustable lumbar support where the

adjusting means is connected to a spine for sliding

engagement therewith.

, U.S. Patent No. 2,756,809 (Endresen) discloses a

25 back support comprising a metal sheet with adjustable
lumbar and upper-back portions. A screw adjusts the
concavity of the upper-back portion while a further screw:
adjusts the convexity of the lumbar support portion. A
pair of cross bars are provided for supporting and

30 securing the lumbar and upper back portions of the sheet
to the backrest. The two adjustment screws are mounted.
on a pair of sliding plates to provide'?ertical
adjustment of the lumbar support area and the upper=back
support area. _fccordingly, this patent is of interest

35 for teaching independent height and curvature adjustment
of the lumbar suppart and upper-back support portions of

a backrest. - e Y e
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adjustneht to fit different size patients. 10 . Background of the

| nvert i on ~ Adj ust abl e backrests or supports )
the art. U S. Patent 5,112,106 (Asbjornsen et al) 15 mscsm?@@é“a?m est
coanJS|ng a central spine or rail to which a |unbar s# GE! N
and Iead cushion are connected via a sliading el e . The sliding

el ement is connected to the rail or spine via a ratchet-Ilike

connection. The 'l10&Additivnak néferémcestater khewnhwhdgcBOperitainoeept of
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2, 756, 809 ( Endrstategs cl?%t#@%e&oa- 2,843,195; 3,241,879; 3,762,769;

4,153,293; 4,452,458; 4,541,670; 4,601,514; 4,632,454;
5 4,722,569; 4,909,568; 4,915,448; 4,968,093; 5,026,116;

and 5,197,780, as well international patent application

No. PCT/AU91/00487 (BackCare and Seating Pty. Ltd.).

. ~ While the known prior art backrests disclose the
10 provision of lumbar and upper-back support members with
independently adjustable curvature and positioning, none
of the known prior art teaches the combination of height
adjustment, lumbar height, curvature and position
adjustment and side-to-side mobility. Nor does the prior
15 art teach this combination with upper back curvature
adjustment. The provision of these features in a
backrest is important to ensure proper fitting of the
backrest for adult bodies of different height and shapes.
Furthermore, human beings tend not to be static but like
20 to move or "fine tune" their sitting positions. The
known prior art backrests do not provide adequate side-
to-side mobility for such movement. Nor do they allow
for the convenient minor adjustment of support. 1In
addition, the known prior art back supports are generally
25 bulky or heavy to carry and occupy excessive space at the
bottom portions thereof, -thereby leaving very little room
to sit on a chair.

This Sheet Has Been Replaced
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According to the present invention, a backrest-is
provided in which lumbar height and curvature adjustment
are provided along with overall height adjustment to fit
different sized persons. Side-to-side mobility is

'35 provided to accommodate twisting movements of the human
back which are common when a person is sitting (e.gq.
turning to reach something, or "fine tuning“ of one's
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25 Dback support conprising a netal sheet with adjustable | unbar_and"
uppers~ back port ThifiSheetMasBeereRepled¢dust s t he concavi F HRPBEERAL K

portign while a f adj usts the convexity ofpgpi@ckpnbar
cross bars are provid g and

suppart .portion.
30 sécuring the | upper back portigns of the sheet to the

backrest. The two adjustnent screws are nounted on a pair of sliding

plates to prOV'Q&yﬂ%{: g8t itionfd) U%ggﬂ&rfazraheahma& §HRRO e €2 and
t

t he upper - back area. AcCo this i nterest 35
for teachi ng i TeRPEFRR °ﬁe¥§ﬁtpﬁﬁﬂeﬁﬂr%aYﬁﬂElﬁajBsﬁ%éﬁht hollew tife | unbar

support and uppsFovRdéd SHREE’ abevet tRaSbate of tRebBalkkeekt to allow for

curvature and space so that the backrest does not occupy

5 excessive space on a chair. Additionally, in one.
embodiment upper-back curvature and height adjustment are
provided along with side adjustment to suit each half
side of the human back (i.e. for accommodating different
torso shapes)

10 .

Figure 1 is a perspective view. of the backrest
according to a first embodiment of the present invention

15 resting on a chair; . '

Figure 2 is a cross section along lines II-II of
Figure 1; '

Figqure 3 is a rear perspective view of the backrest

" according to the present invention; - |

20 Figures 4A and 4B are cross sectional views aiong
the lines IV-IV of Figure 3 showing curvature adjustment
of the lumbar support and upper back support of the
backrest according to the present invention;

Figure 5 is a front perspective view of the backrest

25 accordlng to the present invention with the back pad
shown in phantom; -

Figure 6 is an exploded front perspectxve view of
the structural details of the backrest according to the
present invention; ' :

30 'Figure 7 is a perspective view of the backrest
according to a second preferred embodiment of the present
invention; ' _ |

Figure 8 is a rear perspective view, partly broken,
of the backrest according to the preferred embodiment;

35 figures 9A and 9B are cross sectional views along

" the lines IX-IX of Figure 8 showing curvature adjustment
of the lumbar support and upper back support of the



2 Eur opean f@lﬁpt EP—A—O 291 298 dlscloses an appar at us for
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contours of thebaeﬂtésduabcarhﬁﬁb to the ﬁéélf@r&réal em¥oigians; are known
whi ch pertain to adJ stabl e Bacs 3 g backrests as fo I ws: United
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States Patent Nos. SF1qare it Bergpestive, vidw 541, 670;
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provi si on of upper - supgdrt menbers with independently
adjustable Zurvat ur eFi@argodtt isnpngexpdededi front perspective view of

the structural details of the backrest according to the
preferred embodiment; :
Figure 12 is a perspective view of a lower backrest
, according to an alternative embodiment of the present
10 " invention; '
Figure 13 is a rear perspective view, partly broken,
f the lower backrest accordxng to the alternative
embodiment; '
'Figures 14A and 148 are cross sectional views along
15 the lines IX-IX of Figure 8 showing curvature_adjustment
of the lumbar support and upper back.suppcrt of the lower
backrest according to the alternative embodiment;
‘Fiqure 15 is a front perspective view of the lower
_ backrest according to the alternative embodiment with the
20 Dback pad shown in phantom; and
Figure 16 is an exploded frcnt perspective view of
the structural details of the lower backrest according to
the alternative embodiment.

25 scriptio e Preferred te ve

_Emhgﬂimsn;a :

Turning first to Figure 1, the backrest of the

) present invention is shown according to a first

30 = embodiment comprising a generally triangular upper
portion 1 and base portion 3 resting on the seat of chair
C. The triangular profile of upper portion 1 facilitates
side-to-side movement of a person using the backrest of
the prescnt invention. Aalso, the hollow portion between

35 the portion 1 and base portion 3 ensures that the
backrest does not occupy excessive space on the chair c.



the known priorTart teaches the cqhblnatlon of hei ght adj ust ment ; | unbar
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di fferent SiZEddlﬁd“!ﬁbludes a plurality of slots and apertures for the

connection and securing of the various other parts.
10 o |
- A lumbar spring 13 has a projection 15 from a bottom
end thereof which is shaped so as to be received in a
clip 17. The clip 17 is riveted into spine 5§ via a rivet
19 or other suitable attachment means. Thus, the lower
1S portion of lumbar spring 13 is rigidly connected to the
spine 5. As will be diseussed in greater detail below,
an upper portion of the lumbar spring 13 contains a
projection 21 which is adapted to slide within the groove-
11 of the spine 5 to permit curvature adjustment of the
20 lumbar spring 13. |

A cross bar 23 is provided in the form of a flat
piece of metal (e.g. steel) which in conjunction with the
back pad 49 and lateral adjustment straps 51 and 53

25 (discussed below), contributes to side-to-side lateral
support of the backrest. - The cross bar 23 is attached to
back pad 4a as discussed in greater detail below.

An adjustment strap 25 is provided with a clip 27 at
30 one looped end thereof and a D-ring 29 at an opposite
looped end thereof. The end with clip 27 is dimensioned
to pass through an aperture 31 in the spine of 5 as shown
by the arrow in Figure 6 such that the clip 27 may be
secured to one of a plurality of slots 33 in the spine.
35 ' o
At the other end, the projection 21 of lumbar spring
13 is dimensioned to pass through D-ring 29 which remains



According to the present invention there is provided an adjustable backr est

for supporting a human back conpri sing: (a) a spine; - (b) a
| unbar support projecting from said spine;

3 - (c) a back pad resting on ‘said | unbar support for supporting the
| unbar portion of - sai d human back$ (d) lunbar adjustnent

means connected to said |umbar support to adjusting .
_ on an opposite side of the spine 5 from the clip 27 and

is adapted to slide within the groove 11 thereof, as will
be discussed in greater detail below.

5 According to an important aspect of the present
invention, curvature of the lumbar spring 13 may be
adjusted. Turning to Figurés 4A and 4B, the manner cf
such adjustment is shown. In order to adjust the
curvature of spring 13, the clip 27 at the lower looped

10 end of adjustment strap 25 is removed from one of the
slots 33 in spine 5 by pulling downwardly agéinst'the
tension of the spring 13 and réleasing. Pﬁlling of the
adjustment strap 25 is facilitated by the loop 39 through

. which a finger may be inserted. Once the clip 27 has

15 been removed from thg slot 33, as shown in Figure 4B,
curiature of the lumbar spring 13 may be decreased by
allowing the adjustment strap 25 to be released upwardly
toward the slot 31 in spine 5. Alternatively, as shown
in Figure 4B, by pulling downwardly on the adjustment

20 strap 25, D-ring 29 pulls the projection 21 of lumbar
spring 13 downwardly, thereby increasing the curvature of -
the spring in the direction'of the arrow.

An upper back spring 35 is provided haVing a slot 37
25 at a base portion thereof through which the projection 21
is adapted to be inserted (shown best 'in Figures 5 and
6)0 '

According to another important aspect of the
30 invention, independent curvature of the upper back spring
' 35 is also provided. A cylindrical tube 41 is capped on
both sides via end caps 43, and is secured to the spine 5
via retention spring 45 which slides within the groove 11
~ and which is riveted to the upper back support tube 41
35 via rivet 47. By pushing the tube 41 downwardly in the
direction of the arrow in Figure 4B, the upper back
spring 35 assumes a greater degree of curvature (ie.



curvature of said lunbar support to accommpdate different sizes and shapes
of .said |lunbar portion of said human back; and (e) neans connected
to said spine and said back pad for providing side-to-side

mobi | ity of said back pad to accommpdate tw sting novenent of said human
back. ~ Preferably, side-to-side nobility is provided to accommodate
tw sting novenents of the human back which are conmon when a person is

sitting (eg. tur%aga téﬁaciassqrmtdyt%té}f TG ddi¥ 1Kh oén@n@uﬁesutwg
position). Prefera I a sl t hoIIOM/nay be‘g%OVIdb ust aboye t
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does not occupy gﬁgggsbueksggean@n3a.cha|r Addltlonally I n one enbodi ment
upper - back curvature and hei ght adjustnment are provided along with side

adjustnent to suit each half side of the human back (i.e. for accommbdati ng
di fferent tobso shaped) backBpadf 4Beq®iqurert)fis hmrdridedgeith.a pafrgofe
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t-he present |nven§?on res
fasteners thereon (i.e. velcro“ﬂ which pass through a

palr of slots 55 in the back pad 49 in order to adjust
the contour of back pad 49, as discussed in greater

10 detail below. Each of these straps is independently and
individually adjustable of each other allowing for
precise side-to-side contouring.

The back pad 49 is connected to the upper spring 35

15 via a screw (not shown) or other attachment means passing
through holes 57 and 59 (Figure 5). The back pad 49 is
connected at a lower end thereof to a further retention

spring 61 which slides within the groove 11. Back pad 49

_ is connected to retention spring 61 via rivet 63 and hole
20 65 (Figure 5). Thus, the back pad 49 is free to move

upwardly and downwardly relative to the spine § as a

result of the sliding connection of retention spring 61,

upper back support spring 35 and cross bar 23 which is

. mounted to lumbar support spring 13.
25 | | - '

As shown in Figures~1, 2 and 3, the back pad 49 is
covered by.a suitable fabric and foam cover 67 which
provides a soft cushion for receiving the human back, the
overall vertical profile of the cushion being dictated by
30 the curvatures of the lumbar support spring 13, upper

- back support spring 35 and back pad curvature adjustment

- straps 51 and S3. As shown in Figure 3, the back pad
adjustment straps are attached via rivets or other
suitable means to the back pad 49 via apertures 6%, and

35 extend through the rear of the fabric and foam cushion 67
via slots 71 and 73 for connection rearwardly of the
backrest to suitable hook-énd-loop (i.e. Velcro™)



Figure 2 is a cross section along.lines Il1-11 of Figure 1; Figure 3
IS a eear perspective view of the backrest according to the present

I nvent i on; Figures 4A and 4B are cross-sectional views along the
lines_IV-1V of Figure 3 showi ng curvature adjustnent  of the |unbar support
and upper back support of the backrest acCor%ing to the present invention;
Fi.gure 5 is a front perspective view of the backrest according to the

present 'nvent'%as\weh@zfshe;éw@&eoﬂw 2 Rt OMpy pulluﬁ%%‘x’ietl@eis an

expl oded front perspective view of ructural detail e backrest
accordi ng to t h@ddNssment §aRD P and 53.rithg curyature, £k ke backi ew
of the backrest paacandiand hentes atrn Custion rexd acoatingnit ofis heapsesevd

| nvention; increase in the direction of the arrows shown in Flgure
5 3. '

- The back pad-49 is of generally deltoid shape and
preferably fabricated from plastic panel to allow free
shoulder rotation and upper back twisting. '

10 |

The base portion 3 of the backrest includes a wire
foot 77 covered with self skinning plastic foam 79. As
shown in Figure 6, cylindrical end portions. of the wire
foot 77 are adapted to slide within the cylindrical holes
15 7 and 9 (Figure 2) of the spine 5 for upward and downward
sliding'mpvement of the wire foot 77 as shown with
reference to the arrows at the bottom of Figure 3. The
wire foot 77 is secured in place relative to spine §,
after height adjustment, by means of a pair'of screws 80
20 and corresponding nuts 82.

A self skinning wire head 81 is inserted into the |

tubular grooves 7 and 9 at the top of spine S to provide .
a pleasing aesthetic finish and an integral carrying

25 handle. The wire head 81 is secured within spine 5 via a
pair of screws 83 and corresponding nuts 85 which cause
the grooves 7 and 9 to close around the wire head 81. 1In
order to assemble the backrest_according to the present
invention, cross bar 23 is first attached to the lumbar

30 spring 13 using very high bond tape, or other suitable -
material, as discussed above. The Velcro™ adjustment
straps 51 and 53 and the cross bar 23 are then riveted to
back pad 49. Lumbar spring 13 and upper back.spring 35
are hooked togethef as shown in Figure'6, and the upper

35 Dback spring 35 is riveted to the back pad 49 as discussed
with reference to Figure 5. The retention spring 61 is
riveted to the back pad 49 through hole 65 (Fiqure 5).



Figure 8 is a.rear perspective view, partly broken, of the backrest
according to the preferred enbodi nent; Fi gures 9A and 9B are cross
sectional views along the lines I X-1X of Figure 8 show ng curvature

.adj ustrent of the lunbar support and upper back support of the backrest
according to the preferred enbodi nent; gFigure 10 is a front
perspective view of the backrest accordlng to the preferred enbodi nent with

t he back pad sh@.\mp mmh@twan rivetdd gt etHd lumibar ex@fusesehtostrap
per spective vi ey oth fﬁrlnﬂlﬂég tails of the backrest according to the .
preferred enbodi g %} s a perspective view of a | ower

backrest according to an alternative enbodi ment of the present invention;

Figure 13 is a rear REhreeddty S iaW ifddidda iks endf shife! QWSBdbaCkreSt
according fastened into place with machine screws 80 and nuts 82.
Loop 29 is hooked to the lumbar spring 13 and this
assembly is then made to slide into the channel 11 in the
spine S. The lumbar adjustment strap 25 is then inserted
through the D~shaped loop and riveted to the end thereof,
10 and the opposite looped end 39 of the strap 25 is pushed
through slot 31 at the back of the spine S. The assembly
comprising lumbar spring 13, D-shaped loop 29 and upper
back spring 35 is pulled downwardly to allow the
retention spring 61 to slide into the spine 5 from the
15 bottom. The assembly is then pulled back up and the
" bottom end 15 of the lumbar spring 13 is hooked into clip
17.

Next, the retention spring 45 is riveted to the
20 upper back support tube 41. End caps 43 are inserted
into the sides of the upper back support tube 41, and the
assembly comprising the upper back support spring 35 and
retention spring 45 are inserted into the channel 11 of
spine 5 from the'top;

25
The wire head 81 is-then inserted into the top of
the spine 5, the fabric and foam cover 67 is placed over
. the back pad 49, and the various straps 25 S1 and 53 are
adjusted for personal setting.
30

The preferred embodiment of the invention is
illustrated in'Figures 7-11. The preferred embodiment is
similar in many respects to the embodiment shown in
Fiéures 1-6. Where the features are identical, no

'35 additional description is provided herein, and the same
| reference numerals have been used in Figures 1-6 and
Figures 7-11 to identify like components.



to the alternative enbodinent; Fi gures 14A and 14B are cross
- sectd onal views along the lines IX-1X of Figure 8 showi ng curvature
adj ust mrent of the |unbar support and upper back support of the | ower

bacgfest according to the alternative enbodi ment; Figure 15 is a
front perspective view of the |ower backrax according to the alternative
enbodi nent with the back pad shown in phantom and Figure 16 is an

expl oded front per dredite/ preferrsd témboiinent; athelewire sheadt BdA| deer
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upper
embodiment in Figure 1-6.

The spine 5 is of slightly modified deSign in that
cylindrical channels into which the ends of the wire head
81A are inserted, have been extruded directly into the

10 spine, thereby eliminating the requirement for screws 83
and nuts 85 (Figures 1-6).

In the preferred embodiment, spring 35A has been
shortened and the material from which it is fabricated
15 (eg. plastic) is strengfhened relative to the spring 35
in the embodiment of Figures 1 - 6, so as to provide the
same level of resiligncy as in the embodiment of Figures
1 - 6. '

20 - The back pad 49 is connected to anchoring spring 35A
via a pair of nuts and bolts (Figure 10) which pass
through a pair of holes 59A in back pad 49 and a pair of
holes 57A in spring 35A, thereby replacing'the single |
holes 57 and 59 in the embodiment of Figures 1-6.

25 | |

The method of securing the lumbar spring 13 for a
predeterminea amount of curvature is substantially
modified in the embodiment of Figures 7-11, resulting in
the elimination of slots 33. In the preferred

30 emhodiment,-one end of a first adjustment strap 25 is
connected to the spine 5 via a rivet 28 and the other end
is connected to a friction buckle 33A. The strap 25
passes upwardly from buckle 33A along the rear side of
the spine 5, through aperture 31 in the spine, through

35 loop 37B of spring 35A, and down to the rivet 28. One

' end of a second adjustment strap 26 is connected at 65A
to a bottom portion of back pad 49, passes through slot



portion 1 and base portion 3 resting on the seat of chair: C. The
trranqul ar profile of upper portion 1 facilitates si de-to-si de novenent
of a person using the backrest of the present invention. Also, the

hol I ow™porti on between the portion 1 and base portion 3 ensures that
the = backrest does not occupy excessive spgpce on the chair C ’

5 Turning to the remaining Figures 2-6, the details of

33B and is then threaded through friction buckle 33A, for
permitting adjustment and then tightening of the strap 26
in position. The end of strap 26 which is connected to
the back pad 49 at 65A is folded back on itself, and is
S rivetted for securing the end of the strap to the back

pad. The use of a buckle (e.g. LADDER LOCK™) provides
easier and finer adjustmeht of the lumbar spring 13 and
upper spring 35A than is provided with the hook and slot
arrangement in the embodiment of Figures 1-6.

- 10
Since the lower portion of back pad 49 is secured
via strap 26, the retention spring 61 and rivet 63 have
been eliminated from the preferred embodiment.
15 In the preferred embodiment, hook-and-loop fasteners

75A are attached directly to the cross-bar 23, rather
than to the foam backrest.

The position adjustment of wire foot 77A is
20 simplified in the preferred embodiment by replacing the
two screws 80 (Figures 3 and §6), with a single thumb
screw 80A which projects into the channel 9 for insertion
into one of the circular apertures 78 in wire foot 77a,
thereby locking the wire foot in position.

25 -
The plastic fdam_79'of the emhodimehg shown in
Figure 1-6 is replaced in the preferred embodiment by a
rubber sleeve 79A, in a similar manner as discussed above
with reference to wire head 81A.
30 '

The cross bar 23 is more securely fastened in the
preferred embodiment via a plurality of nuts and bolts
(not shown), wherein the bolts are inserted through ten |
‘holes 69 extending through the back pad 49 and '
35 corresponding holes through cross bar 23, instead of four
holes in the embodiment of Figures 1-6.



construction of the first enbodinment are illustrated. A sbine 5,

preferably of rigid alum num forns a central S UPP G-t—ppo-ti-a1—of t.

backrest to which all other parts 5 are attached. Thsg WS@@T‘?SBE k
fabricated to forma pair of cylindrical channels and SEPLA e
a groove 11. As will be di scussed I n g1r7eater detail below, the spine 5

al so includes a pluiﬁﬁ-<ﬁﬁ?cf and ape urgg 94 &R f‘ﬁnﬁgﬁﬁg@gscg‘hon

and securing of the 1 spring 13
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means. Thus, ower
portion of Iun@@viﬂﬁwau?QQI|erhQﬂQﬁy connected to the spine 5.. As
wi Il be digcussed in greater detail below, an upper portion of the

| unbar spring 13 contalns a r Jectl n 21 whjch is_adapted.to_slide
wi thin the groove #ﬁ?é%é) %P%%Fn1FhEuF9§taFe°§d}H§Pﬁ§ht of

t he spring 13 is no longer bent and the overall shape of the
. lumbar spring differs from that in the embodiment of
Figures 1~-6. Furthermore, the method of attaching the
10 lumbar spring 13 to spring member 35A is modified from
- the embodiment of Figures 1-6, as shown best with
reference to Figures 9A, 9B and 10. Specifically, the
upper end 21 of lumbar spring 13 is inserted through slot
37A in spring 35A, while the opposite end 15A rests in
15 clip 17A. The clip 17A is secured to the spine 5 via nuts
_198 and bolts 19A.

In operation, by pulling downwardly on strap 26,
buckle 33A is pulled downwardly which, in turn, causes
20 strap 25 to pull down spring member 35A via loop 37B.
This causes the lumbar spring 13 to flex, thereby
increasing the curvature thereof.

Aithough specific design features are changed in the
25 preferred embodiment over the embodiment shown in Figures
1-6, the general principle of operation remains the same.

In summary, according to the preferred embodiment of
the present invention, an adjustable backrest is provided
30 having independent lumbar height and depth adjustment,
overall height adjustment to fit different sized
patients, mid-back curve height adjustment, side
adjustment to suit each half of a patient’s back, upper
back side~to~side mobility so that the patient can turn
35 from side-to~side, and a hollow portion just above the
base to allow curvature and room so that the backrest of
the present invention does not occupy excessive space on
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20  t{unbar spring 13. A cross bar 23 is provided in the form
of -a_fl at pi ece of netal (e.g. steel) which in conjunction with the
back pad 49 and | ateral adjustnent straps 51 and 53 25 (di scussed bel ow),
contributes to side-to-side |ateral sypport of the backrest.- The
cross bar 23 is attached to back pad 49 as discussed in greater detai

bel ow. the chai#dj UFuFtiNersiord, Xhd basKvesedartbbaingl tp Bheat 30
one | ooped end t hereof

and . .a ri 29 at_a posite | ogped en
thereof. The eR¥ ﬁegiﬁ?@?#%ﬁfdﬁ%ﬁﬁHHQﬁﬁékfgﬂ a?% 5%§sb?h?ggéﬁe§ng°
aperture 31 inofifdcepichainfs,5 caxy Heatts, whedlchdirs) retc) nokFi ganebé such
that the clip %Zd@agnPQntegré¥yB§¥§jéﬁiéﬁKEOf a plurality of slots 33 in
35 Tt

t he spi ne.
. S
Other embodiments and modifications of the invention

are contemplated. A lower backrest alternative
embodiment is shown in Figures 13 to 16. 1In this
alternative embodiment, rather than being generally

10  deltoid in shape, the back pad is characterized by an
arcuate upper edge for providing free shoulder rotation
and upper back twisting. No upper back support is
provided in this alternative embodiment. Apart from the
elimination of upper back support and the provision of a

15 . rounded upper edge of the back pad, the construction of
this alternative embodiment is identical to that of the
preferred embodiment qnd the same reference numerals have
beeh used in Figures 12-16 and Figures 7-11 to identify
like components.

20

In a further alternative embodiment the backrest of

the present invention may be incorporated integrally
within a chair, rather than being portable as provided in
the preferred embodiment. This further alternative

25 embodiment nonetheless offers all of the advantages of
"independent adjustability provided by the preferred
embodiment.

These and all other modifications and embodiments
30 are believed to be within the sphere and scope of the
invention as defined by the claims appended hereto.



At the ot her

6 on an opposite side of the spine 5 fromthe cl 7 S BEER |
adapted to slide within the groove 11 therepf, as will ?Hésx-%ﬁﬂg.« B

end, the projection 21 of |unbar spring 13 i s di mensi oned
to pass through D-ring 29 which remains

greater detail bel ow

10
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20

25

30
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WE CLAIM

geusseq in

1. An adjustabie backrest for supporting a human back
comprising:

a)
b)

c)

d)

e)

f)

a spine member;

" a lumbar support member projecting from said

spine member;
a back pad having upper and lower portions,

'said upper portion for supporting the upper

back portion of said human back, and said lower

~portion resting on said lumbar support member

for supporting the lumbar portion of said human
back;

lumbar adjustment means connected to said
lumbar support member for adjusting curvature
of said lumbar support member to accommodate
different sizes and shapes of said lumbar
portion of said human back;

upper back adjustment means connected to said
spine portion intermediate said spine portion
and said upper portion of said back pad for
adjusting curvature of said upper portion to
accommodate different sizes and shapes of said
upper back portion of said human back; and
means connected to said spine member and said

" back pad for providing side-to-side mobility of

said back pad to accommodate twisting movement
of said human back.

2. The adjustable backrest of claim 1, further
comprising length adjustment means for adjusting length
of said spine member to accommodate different lengths of
said human back.

3. The adjustable backrest of claim 2, wherein said

length adjustment means further comprises a foot portion

connected to a base portion of said spine member for

ey i



5 .- According to an inportant aspect of the present Av-eril.an
curvature of the lunbar spring 13 nay be adj ust ed. :Fﬂfsn?ﬂﬁ‘ Tt'd)AS:Bamgs
en

4A and 4B, the manner. of such adj ustnment is shown.kd BPAGED adj ugt
t he curvature of spring 13, the clip 2 at the Iomer-looped 10

of adjustment strap 25 is renoved from one o? t he slots 33 in spine 5
by pul l'i ng dovwafegf ﬁﬁé'@ﬁdi movenéRES{PEnOLebPRcEP thiFekd and

rel easi ng. Pul Il ?h gfjugtﬁent strap 2% ?é facilitated by the

| oop 39 through which a finger nmay be inserted. Once the clip 27 has

15 been renoveg, frorhd heapiotaBbe Backbe¥h bf ELime 14Bwhereitiisadidire of

the lunbar spri 13 may_ be decr sed_b allomﬁn t he adj ust t strap
25 to be releaggﬁkﬁﬁwﬁQ#gprt o dfP%8h§F0F°§ErFﬁ EpFn q#erafﬁw

Al ternativedy, conwdovspringicomected4Bp baigdubping tembear.dly on the

adj ust ment 20 strap 25, D-ring 29 pulls the projection 21 of | unbar

spring 13 downwardly, thereby increasing the curvature of the spring
in the directi & of th;qg]Qﬁﬁable backrest of claim 4, wherein said -

generally convex spring is connected at one end to said
spine member and secured at an opposite end to a spring

10 member for sliding movement relative to said spine
member.

6. The adjustable backrest of claim 5, wherein said
lumbar adjustment means further comprises a first

15 adjustment strap connected at one end to said spine
member and at an opposite end to a friction buckle,
wherein said first adjustment strap passes upwardly from
said buckle along a rear surface of said spine member,
through an aperture in said spine member, through a loop

20 portion of said spring member, and therefrom to said

' spine member, and a second adjustment strap connected at
one end to a bottom portion of said back pad, through a
slot in said spine member and therefrom through said
friction buckle, for permitting adjustment and then

25 tightening of said second adjustment strap in position.
7. The adjustable backrest of claim 1, wherein said
upper back adjustment means further comprises a
cylindrical tube connected to an upper portion of said

30 spine member intermediate said spine member and said
upper portion of said back pad, and means for adjusting
vertical position of said cylindrical tube on said spine
member to vary the curvature of said upper portion of
said back pad. '

35
8. The adjustable backrest of claim 1, wherein said

means connected to said spine member and said back pad
/"- .
Sheet Has Been Replaced
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An upper. back spring 35 is provided having'a slot 37 25 at a base portlon
thereof through which the projection 21 I s adapted to bgm
(shown best in Figures 5 and 6) . - According to

|nportant aspect of the 30 I nvention, independent curvature
back Spring 35 is also provided. A cyliédrical tube 41 is capped on
both sides via end caps 43, and is secured to the spine 5 Vi a

retention spri ripropndwviking i sikdevtohs hdehsohiddby further gomptisels ias
riveted to the IggﬁﬁkbéﬁﬁﬁEEédtHaea4&e$§r%¥'goftlgh éé sal?y ﬁ%ﬁmaﬁg the.

t ube 41 domnmar direction o rrow I n gure 4B
upper back SQQH¢FE)@EFQ&%un%%1%.§¥%§§ePaHeBFHénEfacBP#StGﬁeﬂﬁ9951te

wing portions extending perpendicular to said spine
5 member.

9, The adjustable backrest of claim 8, wherein said
back pad is connected to said cross bar for movement
. therewith. '

10 _
10. The adjustable backrest of claim 9, wherein said
back pad further includes a pair of individually_
adjustable side support members and a pair of adjustment -
straps each connected at one end to respective ones of

15 said wing portions, said pair of adjustment straps
passing through respective apertures in said back pad,
and free ends of each of said adjustment straps being
connectable to réespective hook and loop type fasteners on
an opposite side of said back pad, whereby curvature of

20 said back pad may be adjusted by adjusting the length of
said pair of adjustment straps.

11. The adjustable backrest of claim 1, wherein said
back pad is covered by resilient foan.

25
12. The adjustable backrest of claim 1, wherein said
back pad is preferably a shaped plastic panel for
providing free shoulder rotation and upper back twisting.

30 13. An adjustable backrest for supporting a human back
comprising: | '
a) a spine member having a slide channel disposed
centrally therein;
b) an adjustable lumbar support member having one
35 end connected to said spine member and an opposite end
connected to said slide channel of said spine member for

sliding movement therein; —
eet Has Been Replaced -
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concavity), as illustrated. In addition, the tube 41 may be easily

renoved in order to renove any curvature in the uppe -ﬁﬁggﬁﬁgf

5 . A back pad 49 (Figure 5) is provided with a pair gg%giﬁ%#
straps 51 and 53 having hook and | oop typeyz fasteners an1cunf\[.c.
velcro[err]) which pass through a pair of slots 55 in the back pad 49

in-order to adjust ¢) an hegppéntback ofupeskupadadustmeiits membed i N greater

connected to said slide channel of said spine member for
sliding movement therein, said adjustment member being
connected to said slide channel at a location upwardly of

5 said opposite end of said lumbar support member; and

d) a back pad having upper and lower portions

supported by said upper back curvature adjustment member
and said lumbar support member, respectively, wherein
independent curvature adjustment of said upper and lower

10 portions of said back pad is effected by adjusting the
respective positions of said upper back curvature
adjustment member and said opposite end of said lumbar
support member, respectively.

15 14. The adjustable backrest of claim 13, further
comprising an upper back support spring intermediate said
upper portion of said back pad and said upper back
curvature adjustment member.

20 15. The adjustable backrest of claim 13, wherein said
lumbar support member is a leaf spring.

16. The adjustable backrest of claim 13, wherein said
upper back curvature adjustment member is a horizontally
. 25 disposed cylinder.
17. The adjustable backrest of claim 13, further
including an extension from a lower portion of said spine
member for adjusting the effective length of said spine
30 member.

18. An adjustable backrest for supporting a human back

comprising:
a) a spine member;
35 b) a lumbar support member projecting from said

spine member; .
c) a back pad resting on said lumbar support

eplaced
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10 det-ail below. Each of these straps is independently and

I ndi vi dual |y adj ustabl e of each other allow ng for ~Lecjise

si de-t o-si de contouring. . The ‘back pad 49 is fOHAESHEET HAs gy
upper spring 35 15 via a screw (not shown 8or ot her at { achmREPLAEBDS I
passing t hrough hol es 57 and 59 (Figur The back pad 49 T3

connected at a | ower end %%S% Oleck gﬁﬁﬁg;éyyélgﬁéﬂgdﬂghrcpof{&éﬁgogl whi ch

slides within the groove i's connected to retention
spring 61 via rivet 63 af@idohaman b&&#r(Flgure 5). Thus, the back pad 49

i's flree ]Eo hrmveI i dl)lp\’\/allﬁh\ba&néd@](@yfﬁﬁﬂ héaﬁ{@tdd&ﬁaé&é@etépsameaska
Support spring 35 and or JSBBRY, SSPRRRE BeAbEr Tar FHIHELNY HEEVALHERor
spring 13.825 AsfshaWﬂ|MmﬂBaNH5upﬂqrﬁ2m§mbér tdecadeokmpdatd? is
different sizes and shapes of said lumbar
portion of said human back; and
e) means connected to said spine member and said
back pad for providing side-to~side mobility of
10 saiad badk'pad to accommodate twisting movement
of said human back. .

19. The adjustable backrest of claim 18, further
comprising length adjustment means for adjusting length

15 of said spine member to accommodate different lengths of
said human back.

20. The adjustable backrest of claim 19, wherein said
~ length adjustment means further comprises a foot portion
20 connected to a base portion of said spine member for
.adjustable sliding movement with respect thereto.

21. The adjustable backrest of claim 18, wherein said
lumbar support member further comprises a generally
25 convex spring connected to said spine member.
22. The adjustable backrest of claim 21, wherein said
generally convex spring is connected at one end to said
spine member and secured at an opposite end to a spring
30 member for sliding movement relative to said spine .
member. '

23. The adjustable backrest of claim 22, wherein said
lumbar adjustment means further comprises a first

35 adjustment strap connected at one end to said spine
menber and at an opposite end to a friction buckle,

wherein said first adjustment strap passes upwardly from
. ,————————4——————“—‘—“
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covered by a suitable fabric and foam cover 67 which provi des a soft
cushion for receiving the human back, the overal | verfigat—p+ofile of
t he cushion being dictated by 30 the curvatures of the lu 58 HAS BERN
spring 13, upper back support spring 3§ﬁpnd back pad weuat ACED

adj ust nent straps 51 and 53. As shown i'f Figure 3, the back pad

Che back pad 40 0i0 BYBIE end & WAk lfede e said PhiAl BeHBRES ©
fabric and foamté:a'm%aev apertuxe in ¢iald 1spire menpber ¢okhEeRghna loop
rearvardly of thertion RICKHAHE dpry ke NP OkndNEnePEPron: €0 said
Velcroferr]) spine member, and a second adjustment strap connected at
5 one end to a bottom portion of said back pad, through a
slot in said spine member and therefrom through said
‘friction buckle, for permitting adjustment and then

tightening of said second adjustment strap in position.

10 24. The'adjustable backrest of claim 18, wherein said
means connected to said spine member and said back pad
for providing side-to-side mobility further comprises a
cross bar connected to a central portion of said lumbar
support member, said cross bar having a pair of opposite

15 wing portions extending perpendicular to said spine
member.

25.. The adjustable backrest of claim 24, wherein said
back pad is connected to said cross bar for movement
20 therewith.

26. The adjustable backrest of claim 25, wherein said
back pad further includes a pair of individually
adjustable side support members and a pair of adjustment

25 straps each connected at one end to respective bnes.of
said wing portions, said pair of adjustment straps
passing through respective apertures in said back pad,
and free ends of each of said adjustment straps being

_ connectable to respective hook and loop type fasteners on

30 an opposite side of said back pad, whereby curvature of
said back pad may be adjusted by adjusting the length of
said pair of adjustment straps.

27. The adjustable backrest of claim 18, wherein said
35 Dback pad is covered by resilient foam.

28. The adjustable backrest of claim 18, wherein said

Has Bee!
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fasteners 75 (see Figures 2 and 3). By' pul ling on the adj ust nent

straps 51 and 53, the curvature of the back pad 49 a roae e
cushion 67 covering it, is caused to i ncrease in theF &C % S BERN
arrows shown in Figure 5 3. The ‘-back pad 49%~-s—o LLy
del t*oi d shape and preferably fabricat &P from pl astic panel to “al | ow

free shoul ﬂa[fje t 1 ase
portion 3 of tq%eé’%ﬁres%)rb I nc uges% aﬁfaéﬂé #29?1 Qavxn a ;Hgsglf
ski nni ng pl astuppeH A49m foxx providipgnfyee Fshontder cytahaﬁncandenpper :
portions.of thadH "MQristing.

(A 1]
I

en Replaced -
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foot 77 are adapted to slide within the cylindrical holes 15 7 and 9

(Figure 2) of the spine 5 for upward and downward S rﬁﬂgg %E f

the wire foot 77 as shown with reference to the arrpws atg toth

of Figure 3. The wire foot 77 is cured in placer )
after height adjustnent, by neans of air of screws 80 20 and

corresponding n A self skinning wire head 81 is inserted
into the ﬁgﬁngABPEOGQEKBEﬁﬂd 9 at the top of spine 5 to provide.

a pl easing aesthetic finish and an i%8%ER8&FTcarrying 25 handle. The wire

head 81 is secured vig mdju%%meSbaeﬁré’st for RAIppoeiRg’ &V\Husan abdbk
correspondi ng nyt d_9 to close around

S the LOQVes
the wire head gﬁ.mqéising i?Bta§§§W%l 'bécéP@gFraEEB?ﬁ¥5g to the
present - 5 | m@hemrprocjue@&énlgatres the fstraightt spliind membex; | anbagk 30

spring 13 usinGpaededtity RaNEnbaREmbeF KPPSrtS Henderefor supporting

the human back; means for adjusting curvature of the
lumbar support member and means for providing side-to- ’
side mobility of the back pad to accommodate twisting

10 movemeht of the human back. In one embodiment, means are

' provided for adjusting curvature of an upper back portion
of the back pad to accommodate different shapes of the
human back. |

FIGURE 8

This Sheet Has Been Replaced
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mat er.i al , as di scussed above. The Velcro[err] adjustnent straps 51

. and 53 and the cross bar 23 are then riveted to back pad 49. Lunbar
spri'ng 13 and upper back spring 35 - are hooked together as shown in
Figure 6, and the upper 35 back spring 35 is riveted to the back pad 49 as
di scussed with reference to Figure 5. The retention spring 61 is
riveted to the back pad 49 through hol®¥% (Figure 5).
9 _ _




d fp327 Is then riveted to the |unbar adjustnent strap 25, formng a-

1 oop, 39. Wre foot 77 is inserted into the spine 5 and 5
fastened into place with machine screws 80 and nuts 82. Loop 29 is
hooked to the lunbar spring 13 and this assenbly is then made to slide
I nto the channel 11 in the spine 55,18e | unbar adjustnment strap 25 is
then inserted t hrough the D-shaped | oop and riveted to the end thereof,
10 and the opposite | ooped end g f the strap 25 is pushed t hr ough

slot 31 at the back of the spinalt
] back spring 35 is pulled

spring 13, D-shaped |oop 29 apd uppen t Dl _ 5
o slide into the spine

. Thejigsenbly conpri sing | unbar
“downwardly to allow the gqAftention !

fromthe 15 bottom The ass ) Henfpul | back up and the
bottom end 15 of the |unb@§3gm, ng |[IB{EE=Ypoked ipto clip 17.
FIG. 3. L
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Next,>the retention spring 45 is riveted to the 20 upper back support tube
41. End caps 43 are inserted into the sides of the upper back support
tube 41, and the assenbly conprising the upper back support spring 35
and retention spring 45 are inserted into the channel 11 of spi ne
5 fromthe top. 25 The wire hegghgl is-then inserted into the top
of the spine 5, the fabric and foam cover 67 is placed over t he
back pad 49, and the various straps 25, 51 and 53 are adj usted for
personal setting. 30 ‘éqe preferred enbodi nent of the invention is
illustrated in Fifgl@edA: 133 7he ‘preferred enbpdBehB ifS simlar in
many respects to the enbodijngnt shown in Figures 1-9
features are identical, no :

45




35 additional description is provided herein, and the sane ref erence
nuneral s have been used in Figures 1-6 and Figures 7-11 to identify

| i ke conponents. 10 In
the preferred enbodi nent, the wire head 81A is provided with a

rubberi zed sl eeve for enveloping the 4' grotruding top portion of the wire
head, rather than conpl etely encapsﬁ}ating the wire head 81 as in the

_— 81
1 85 FIGS.

41
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5 enbodi nent in Figure 1-6. The spine 5 is of slightly nodified

design in that °~ cylindrical channels into which the ends of the wire
head . 81A are inserted, have been extruded directly into the 10 spine,
thereby elimnating the requirenent- for screws 83 and nuts 85 (Figures
1-6)-. In the preferred enbodjment, spring 35A has been :
shortened and the material from which 3413s fabricated 15 (eg. plastic)

pring 35 in the enbodi nent of Figures.
same |l evel of resiliency as in the




20 - The back pad 49 is connected to anchoring spring 35A via a
pair_ of nuts and bolts (Figure 10) which pass t hrough a pair of holes
59A in back pad 49 and a pair of hol es 57A in spring 35A, thereby '
repl acing the single hol es 57 and 59 in the enbodi nent of Figures 1-6.
25 - The nethod of securing the |unbar spring 13 for a
predet erm ned anount of curvature is suﬁéﬂéntially nodified in the
enbodi ment of Figures 7-11, resulting in the elimnation of slots 33.
In the preferred 30 enbodi ment, one end of a first adjustnment strap 25 is
connected to the spine 5 via a rivet 28 and the-other end - i s connected
to a friction buckle 33A. The strap 25“«<< " pagses upwardly from buckl e 33A
al ong the rear side of t he spi £ s M\ aperture 31 in the spine,
through 35 | oop 37B of spring 354/ X he rivet 28. One’

end of a second adjustnrent strap 2p8/is connected Rt 65A to a bottom




33B and is then threaded through friction buckle 33A, for permtting
adj ustnent and then tightening of the strap 26 I n position. The end of
strap.26 which is connected to t he back pad 49 at 65A is fol ded back -
on itself, and is 5 rivetted for securing the end of the strap to the
back- pad. The use of a buckle (e.g 1I_,’ADDER LOCK[ err]) provides

easi er and finer adjustnent of the Iunby spring 13 and

l IX
8IA_ L~
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upper.-spring 35A than is provided with the hook and sl ot ar r angenent
in the enbodi nrent of Figures 1-6. 10 Since the | ower portion of
back pad 49 is secured via strap 26, the retention spring 61 and rivet
63 have been elimnated fromthe preferred enbodi nent. 15- In
t he preferred enbodi nent, hook-and-loops}fiteners 75A are attached
~directly to the cross-bar 23, rather an to the foam backrest.
The position aﬁ% toent of wire foot 77Ais 20 _sinplified in the preferred
enbodi ment by ﬁ A‘lg the1-Atvvo screws 8P |G=QB:es - qid 6), with a
single thunb screw«ilAA‘ I'ch projects into the nnel 9 for insertion
into one of the circulgff af¥rtures 78 in wire foot ,|.41

3

454
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t.hereby | ocking the wire foot in position. 25 The plastic foam 79
of the enbodi ment shown in Figure 1-6 is replaced in the preferred -
enbodj nent by a - rubber sleeve 79A, in a simlar manner as di scussed
above with reference to wire head 81A. 30 The cross bar 23
I's nmore securely fastened in the preferred enbodi nent via a plurality
of nuts and bolts (not shown), whé&/d®n the bolts are inserted t hr ough
ten - hol es 69 extending through the back pad 49 and 35 correspondi ng
hol es t hrough cross bar 23, instead of four hol es in the enbodi nent of

Figures 1-6. FIG10.

81A




REPLACENMENT SHEET . 12 The screw
47 (Figures 4A, 4B and 6) is Treplaced in the preferred enbodinent by a
rivet 47A, while the retention spring 45 is replaced by a flat nenber
45A having a pair of holes. 5 In the preferred enbodi nent,
the end 21A of | unbar spring 13 is no | onger bent and the overall
shape of the l'unbar spring differsygjpgn that in the enmbodi nent of
Figures 1-6. Furthernore, the method of attaching the 10 | unbar spring 13
to spring nenber 35A i's nodified from t he enmbodi nent of Figures 1-6, as
shown best with referenc®to Eigures 9A, 9B and 10. Specifically, the
upper end21A of 8 i ng®4: I nserted through sl ot




37A in spring 35A, while the opposite end 15A rests in 15 clip 17A. The

clip 17A is secured to the spine 5 via nuts . 19B and bolts 19A

In operation, by pulling dowmwardly on strap 26, buckl e 33A is pulled
downwardly which, in turn, causes 20 Strap 25 to pull down spring nenber
35A via loop 37B (Figure 11). ' This causes the lunbar spring 13 to

fl ex, thereby i ncreasing the curvatl#¥ t her eof . Al t hough
specifie design features are changed in the 25 preferred enbodi nent over
t he enbodi nent shown in Figures 1-6, the general principle of
operation remains the sanme. . In summary, according to the

preferred enbodi nent of

At
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t-he present invention, an adjustable backrest is provided 30 havi ng

i ndependent | unbar hei ght and depth adj ustnent, overal | hei ght
adjustnment to fit different sized patients, md-back curve height

adj ust mrent, side adjustnment to suit each half of a patient's back,
upper back side-to-side nobility so that the patient can turn 35
from side-to-side, and a hollow porti ol3jAlsk above the base to all ow
curvature -and room so that the backrest of the present invention does
not occupy excessive space on - 13




the chair. Furthernore, the backrest according to the preferred

enbodi.nment is portable, and can be affixed to office chairs, car seats,
wheel chairs, etc, or can be made an integral part thereof. 5
O her enbodi nents and nodi fications of the invention are cont enpl at ed.
A | ower backrest alternative enbodj I's shown in Figures 13 to 16.
In this alternative enbodi nent, rath t han being generally 10
deltoid in shape, the back pad is characterized by an ar cuat e upper
edge for providing free shoul der rotation and upper back tw sting. No
upper back support is provided in this alternative ‘enbodi nent. Apart
from the - elimnation of upper back support and the provision of a 15
rounded upper edge of the back pad, the construction of this
alternative enbodinent is identical to that of the- preferred enbodi nent
and the sane reference nunerals have
81A
35A
‘\\
21A A IN\
\
28 \
23
——
!
] ]
* I
25 .
13
i~ T7A
"
33A /4
. "
ll'
26 f -
G~ 70A

FIGISA. | FIG.14 B.



been wsed in Figures 12-16 and Figures 7-11 to identify- li ke

components. 20 In a further alternative enbodi nent the backrest
of _ . the present invention nmay be incorporated integrally within a
chair, rather than being portable as provided in the preferred

enbodi nent. This further alternative 25 enbodi nent nonet hel ess offers al
of the advantages of " I ndependent ah#ﬁ%?ablllty provi ded by the
preferred -enbodi nent . These and all other nodifications

and enbodi nents 30 are believed to be within the sphere and scope of the
I nvention as defined by the clains appended hereto.
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14 WE CLAIM 1. An adjustable backrest (1) for supporting a human back

.conpr ¢ si ng: (a) a spine (5); : (b) a | unbar support (13)
projecting fromsaid spine (5); (c) a back pad (49) resting on
sai d | unbar support (13) for supporting the | unbar portion of
sai d human back; (d) lunbar adjustnent neans connected to said

| unbar support (13) for 15715 : '

80A -

e SN
194 @]

FIG.16




adj usting curvature of said |unbar support to accommmodat g REMQEMﬂNEGHET
and shapes of said |unbar portion of said human back; arjd ey _
means connected to said spine (5) and said back pad for rrcn‘igng’p&l@%t
side nobility of said back pad to accommpdate tw sting ngve S
human back. 2. An adjustabl e backrest of claim 1 which]|fu |
| engt h adj ust nent neans for adj ustingzl ength of said gpi ne (5) to
accomodat e different | engths of said hunman back. 3. Aradiusteabte
backrest accor deurgpean SatenteER-AQ R 288 wdisaldses han spparatysi for edsuning the

sl1de chan ?lltOLff]O})th%béﬁi(o&% gl cl'(ij|§1 hya %%%gj'pem ion. 4I’heﬁégls?e(iir‘l ldéltnﬁlt?éet% Q @ﬁﬁ est

accor di ng ereln sai
conpri ses thefhack partion afi wWhich oompnees adslneetanbmber pod t planalityf ofs aprihgs phe&t (5)

for ad tpacﬂs@@sg sﬁjiﬂsdéeﬁgre%\ﬁl%{g to\%é ghé&%ﬁ&ﬁﬁe Bgfh%ng ‘sheet member and the

transverse strips can be deformed to allow the apparatus to take up the vertical and

horizontal contours of the individual’s back.

Additional references are known which pertain to adjustable back support or
backrests, as follows: United States Patent Nos. 2,843,195; 3,241,879; 3,762,769;
4,153,293; 4,541,670; 4,601,514, 4,632,454, 4,722,569; 4,909,568; 4,915,448; 4,968,093;
5,026,116 and 5,197,780.

While the known prior art backrests disclose the provision of lumbar and upper-
back support members with independently adjustable curvature and positioning, none of
the known prior art teaches the combination of height adjustment, lumbar height,
curvature and position adjustment and side-to-side mobility. Nor does the prior art teach
this combination with upper back curvature adjustment. The provision of these features in
a backrest is important to ensure proper fitting of the backrest for adult bodies of different
height and shapes. Furthermore, human beings tend not to be static but like to move or
‘fine tune’ their sitting positions. The known prior art backrests do not provide adequate
side-to-side mobility for such movement. Nor do they allow for the convenient minor
adjustment of support. In addition, the known prior art back supports are generally bulky
or heavy to carry and occupy excessive space at the bottom portions thereof, thereby
leaving very little room to sit on a chair.

It is an object of the present invention to mitigate at least one of the
aforementioned disadvantages associated with the prior art.

Summary of Invention
This is achieved by providing a backrest in which lumbar height and curvature

adjustment are provided along with the overall height adjustment to fit different sized
persons. | _ '

According to the present invention there is provided an adjustable backrest for
supporting a human back comprising:

(a) a spine;

(b) a lumbar support projecting from said spine;

o



5 An adjustabl e backrest of any preceding cl ai m\/\herehﬁEBbA@EMEN’ﬁaSHEET
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support includes a general ly convex spring (13) att hd
to said spine (5 and connected at t he opposite endjt
adj ust abl e nmeans via a second spring nenber (35, 35p0)

second spring nenber (35, 35A) lies internediate said pal

spi ne. 6. An adjustabl e backrest of any precedi ng cl i mwherein said ck

pad (49) further conprises an upper portion for sup-mrf-rﬂ-g-ﬁre—u-p'p'er't]'

back portion of(c}aitshckyadrestinglon said lumbar support for supporting the lumbar portion of
said human back; '

(d) lumbar adjustment means connected to said lumbar support to adjusting
curvature of said lumbar support to accommodate different sizes and shapes
of said lumbar portion of said human back; and '

(e) means connected to said spine and said back pad for providing side-to-side
mobility of said back pad to accommodate twisting movement of said human
back.

Preferably, side-to-side mobility is provided to accommodate twisting movements
of the human back which are common when a person is sitting (eg. turning to reach
something, or “fine tuning” of one’s sitting position). Preferably also, a slight holiow may
be provided just above the base of the backrest to allow for curvature and space so that
the backrest does not occupy excessive space on a chair. Additionally, in one
embodiment upper-back curvature and height adjustment are provided along with side
adjustment to suit each half side of the human back (i.e. for accommodating different torso
shapes).

Brief Description of the Drawings

Figure 1 is a perspective view of the backrest according to a first embodiment of
the present invention resting on a chair;

Figure 2 is a cross section along lines II-1I of Figure 1;

Figure 3 is a rear perspective view of the backrest according to the present
invention; .

Figures 4A and 4B are cross sectional views along the lines IV-IV of Figure 3
showing curvature adjustment of the lumbar support and upper back support of the
backrest according to the present invention;

Figure 5 is a front perspective view of the backrest according to the present
invention with the back pad shown in phantom;

Figure 6 is an exploded front perspective vie\;v of the structural details of the
backrest aocofding to the present invention;

Figure 7 is a perspective view of the backrest according to a second preferred
embodiment of the present invention;



16 7. An adjustabl e backrest of claim6 which further CERBPMGEMH}ST)ESH
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curvature

wher ei n i ndependent curvature adjustnment of said . uppef Bn
portions of said back pad (49) is effected by altering the}r
positions of the upper (41) and | ower back curvature adj st

.

adj ust nent neans (41). 8. An adjustable b

An adj ustabl e backrest of claim7 or 8 wherein said uppef bak curvatﬁre

adj ust nment

nmeans is a horizontally disposed cylinder (D~
Figure 8 is a rear perspective view, partly broken, of the backrest according to the

preferred embodiment;

Figures 9A and 9B are cross sectional views along the lines IX-IX of Figure 8
showing curvature adjustment of the lumbar support and upper back support of the
backrest according to the preferred embodiment;

Figure 10 is a front perspective view of the backrest according to the preferred
embodiment with the back pad shown in phantom;

Figure 11 is an exploded front perspective view of the structural details of the

backrest according to the preferred embodiment;

Figure 12 is a perspective view of a lower backrest according to an alternative
embodiment of the present invention;

Figure 13 is a rear perspective view, partly broken, of the lower backrest according
to the alternative embodiment;

Figures 14A and 14B are cross sectional views along the lines IX-IX of Figure 8
showing curvature adjustment of the lumbar support and upper back support of the lower
backrest according to the alternative embodiment;

Figure 15 is a front perspective view of the lower backrest according to the
alternative embodiment with the back pad shown in phantom; and

Figure 16 is an exploded front perspective view of the sfructural details of the
lower backrest according to the alternative embodiment.

Detailed Qesérigtion of the Preferred and Alternative
Embodiments -

Turning first to Figure 1, the backrest of the
present invention is shown according to a first
embodiment comprising a generally triangular upper
portion 1 and base portion 3 resting on the seat of chair
C. The triangular profile of upper portion 1 facilitates
side~to-side movement of a person using the backfest of
the present invention. Also, the hollow portion between
the portion 1 and base portion 3 ensures that the
backrest does not occupy excessive space on the chair C.



1Q. An adj ustabl e backrest of claim9 wherein said second LA ENENTe SHEET
(35) i's extended to support the upper portion of the bgc
any curvature adjustnent thereof is effected via the cyr

e

adj ust ment of said second spring nenber (55). 11. An adjju taﬁbe%‘&@gst
of claim9 wherein said second spring nenber5(35A) is hariened tao
permt the curvature of the upper portion of said back pad (49) be altered
by direct contact beflWsr&inghdatfe neRadrdng Kiguresjarst i

and the UppeEoB%‘i:E‘u‘&‘%l%fn ¥ THRAF A diffddiment? add WSt APESd. A

backrest of any of, clains to 11 wherein at |least one end of the

general | y conve§P§E?re| Ry Pfﬁfe&'ﬁdﬂé’e(ﬁﬁn&"ﬁﬁq LR . (ERF IS o) central
slidable rel ati gg porttop‘b&ltd.o@pldfe the) backiest\tadphbéiabd Bl beetéesparts

ctrap (25) BonnBERcdtiEchid-cndNOSPIAS B i SATELCASed kP FofpeA AL
of cyllndrlcal channels 7 and 9 intermediate a groove 11.
As will be discussed in greater detail below, the spine 5
also includes a plurality of slots and apertures for the
connection and securing of the various other parts.

10
A lumbar spring 13 has a projection 15 from a bottom

end thereof which is shaped so as to be received in a
clip 17. The clip 17 is riveted into spine 5 via a rivet
19 or other suitable attachment means. Thus, the lower

15 portion of lumbar spring 13 is rigidly connected to the
spine 5. As will be discussed in greater detail below,
an upper portion of the lumbar spring 13 contains a
projection 21 which is adapted to slide within the groove
11 of the spine S5 to permit curvature adjustment of the

20 lumbar spring 13.

A cross bar 23 is provided in the form of a flat
piece of metal (e.g. steel) which in conjunction with the
back pad 49 and lateral adjustment straps 51 and 53

25 (discussed below), contributes to side-to-side lateral
support of the backrest.- The cross bar 23 is attached to
back pad 49 as discussed in greater detail below.

An adjustment strap 25 is provided with a clip 27 at
30 one looped end thereof and a D-ring 29 at an opposite
looped end thereof. The end with clip 27 is dimensioned
~ to pass through an aperture 31 in the spine of 5 as shown
by the arrow in Figure 6 such that the clip 27 may be
secured to one of éhplurality of slots 33 in the spine.
35
At the other end, the projection 21 of lumbar spring
13 is dimensioned to pass through D~ring 29 which remains



opposite end to a clip (27) which may be secured to one of
slots (33) in the spine te.permt one end of the generd

to slide relative to the spine (5) in order to alter tHeljcur ahﬁée 8@
c S

said | unbar support (13) by discrete anpount

4t Be

§% 14. An adjjus
of claim 12 wherein said | unbar adjustnent ans conprisey & friction

buckl 33A), I d ol £t 4 I ' I ' W
e (S0, 5ou AC A0PuRH g SOy Spioqp o, STRGED) W <

first adj ustmrent stra

sal d

)

adj ust nent st r dghg Heferrof cembedingnt chy na Eﬁv§§iGgéchhéldeb§tnent

strap (26) rel atdtvéntoh Nepfihgti®NidUEkbLaced by a flat member 452
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having a pair of holes.

In the preferred embodiment, the end 21A'of lumbar
spring 13 is no longer bent and the overall shape of the
lumbar spring differs from that in the embodiment of
Figures 1-6. Furthermore, the method of attaching the
lumbar spring 13 to spring member 35A is modified from
the embodiment of Figures 1~6, as shown best with
reference to Figures 9A, 9B and 10. Specifically, the
upper end 21A of lumbar spring 13 is inserted through slot
37A in spring 35A, while the opposite end 15A rests in
clip 17A. The clip 17A is secured to the spine 5 via nuts
19B and bolts 19A.

In operation, by pulling downwardly on strap 26,
buckle 33A is pulled downwardly which, in turn, causes
Strap 25 to pull down spring member 35A via loop 37B (Figure 11).

This causes the lumbar spring 13 to flex, thereby
increasing the curvature thereof.

Although specific design features are changed in the
preferred embodiment over the embodiment shown in Figures
1~-6, the general principle of operation remains the same.

In summary, according to the preferred embodiment of
the present invention, an adjustable backrest is provided
having independent lumbar height and depth adjustment,
overall height adjustment to fit different sized
patients, mid-back curve height adjustmept; side
adjustment to suit each half of a patient’s back, upper
back side-to-side mobility so that the patient can turn
from side-to~-side, and a hollow portion just above the
base to allow curvature and room so that the backrest of
the present invention does not occupy excessive space on



16~ (33A) permts one end of the generally convex spring (| "WLMMEMGSHEET

relative to the spine (5) in order for the curvature of sdi
support to be altered. 15. An adjustabl e backrest of any prededing clains
wherein the nmeans connected to said spi ne menber (5) and daijd 23cAUH1999
(49) for providing side-to-side nobility further conpriseg 4 crossbar
(23) connected to a central portion of sgid |lunbar support, gaid
crossbar (23) having a pair of opposite wng portions extendilng

per pendi cMal d spine (5). 16. An adj ustabl e backr est of claim
15 wher ei ' ck pad (49) is connected to said crossbar (23) for
novenent therewth. 17. An adjustabl e backrest of claim 16 wherein said
back  pad (49)Anfalgusta le Baéi( (g?‘ls) for £Jpportmga human back comprising:

(a) a spine (b);

(b) a lumbar suppori (13) projecting from said spine (5);

(©) a back pad (49) resting on said lumbar support (13) for supporting the
lumbar portion of said human back;

(d) lumbar adjustment means connected to said lumbar support (13) for
adjusting curvature of said iumbar support to accommodate different sizes
and shapes of said lumbar portion of said human back; and

(e) means connected to said spine (5) and said back pad for providing side-to-
side mobility of said back pad to accommodate twisting movement of said
human back.

2. An adjustable backrest of claim 1 which further comprises length adjustment means for
adjusting length of said spine (5) to accommodate different lengths of said human back.

3. An adjustable backrest according to claims 1 and 2 in which the said spine (5) has a
slide channel (11) disposed cenfrally therein.

4. An adjustable backrest according to claim 3 wherein said length adjustment means
further comprises a foot portion (77) connected to a base portion of said spine (5) for
adjustable sliding movement with respect thereto.

5. An adjustable backrest of any preceding claim wherein said lumbar support includes a
generally convex spring (13) attached at the one end to said spine (5) and connected at
the opposite end to said lumbar adjustable means via a second spring member (35,
35A), wherein the second spring member (35, 35A) lies intermediate said back pad and
spine.

6. An adjustable backrest of any preceding claim wherein said back pad (49) further
comprises an upper portion for supporting the upper back portion of said human back.

S
L




I ndi vidual |y adjustabl e side support nenbers and a pair of
(51, 53) each connected at one end to respective ends
portions, said pair of adj ust mrent straps passi ng through frespective
apertures (55) in said back pad (49), and free ends of (e ctﬂafw&mgg
adj usting straps being connectable to respective hook and | oop type
fasteners (75A) on opposite side of saidqack pad, wherebyj clrvature of
sai d back pad (49) may be adjusted by adjusting length pf_said.pait-of

adjusting str r f e I
wherein sald Aﬁﬁ@ﬁ’”ﬁ?é%( Eg?(qa%] \9% ? B’@“é‘ ?‘l‘r&% |?°2'N¥‘s$% "?R%%E;%CE &‘kgatu'ﬁn
adj ust abl e badjustraéntofieamsy4px ecedi ng cl ai s wherein said back pad (49) is
preferably a plastic panel having arcuate upper edge for providing free
shoul der rotation and upper back tw sting.

8. An adjustable backrest to claim 7 wherein independent curvature adjustment of said

upper and lower portions of said back pad (49) is effected by altering the respective
positions of the upper (41) and lower back curvature adjustment means.

9. An adjustable backrest of claim 7 or 8 wherein said upper back curvature adjustment
means is a horizontally disposed cylinder (41).

10. An adjustable backrest of claim 9 wherein said second spring member (35) is extended
to support the upper portion of the back pad (49) and any curvature adjustment thereof
is effected via the curvature adjustment of said second spring member (55).

11. An adjustable backreét. of claim 9 wherein said second spring member (35A) is
shortened to permit the curvature of the upper portion of said back pad (49) be altered
by direct contact between the upper back curvature adjustment means (41) and the
upper portion of said back pad (49).

12. An adjustable backrest of any of claims 5 to 11 wherein at least one end of the
generally convex spring (13) and second spring member (35, 35A) are slidable relative
to said spine (5).

13. An adjustable backrest of claim 12 wherein said lumbar adjustment means comprises
an adjustment strap (25) connected at one end (29) to said spine (5) and at the
opposite end to a clip (27) which may be secured to one of a plurality of slots (33) in the
spine to permit one end of the generally convex spring to slide relative to the spine (5)
in order to alter the curvature of said lumbar support (13) by discrete amounts.

14. An adjustable backrest of claim 12 wherein said lumbar adjustment means comprises a
friction buckle (33A), said friction buckle being connected to said spine (5) via a first
adjustment strap (25) and to said back pad (49) via a second adjustment strap (26);
wherein tightening of said second adjustment strap (26) relative to the friction buckie

//
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(33A) permits one end of the generally convex spring (13) to slide relative to the spine
(5) in order for the curvature of said lumbar support to be altered. |

15. An adjustable backrest of any preceding claims wherein the means connected to said
'spine member (5) and said back pad (48) for providing side-to-side mobility further
comprises a crossbar (23) connected to a central portion of said lumbar support, said
crossbar (23) having a pair of opposite wing portions extending perpendicular to said
spine (5).

16. An adjustable backrest of claim 15 wherein said back pad (49) is connected to said
crossbar (23) for movement therewith.

17. An adjustable backrest of claim 16 wherein said back pad (49) further includes a pair of
individually adjustable side support members and a pair of adjusting straps (51, 53)
each connected at one end to respective ends of said wing portions, said pair of
adjustment straps passing through respective apertures (55) in said back pad (49), and
free ends of each of said adjusting straps being connectable to respective hook and
loop type fasteners (75A) on opposite side of said back pad, whereby curvature of said
back pad (49) may be adjusted by adjusting length of said pair of adjusting straps.

18. An adjustable backrest of any preceding claim wherein said back pad (49) is covered by
resilient foam (67).

19. An adjustable backrest of any preceding claims wherein said back pad (49) is preferably
a plastic panel having arcuate upper edge for providing free shoulder rotation and upper
back twisting.

-
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ADJUSTABLE BACKREST
ABSTRACT

An adjustable backrest for supporting a human back
comprising a straight spine member; a lumbar support
member projecting from the straight spine member; a back
pad resting on the lumbar support member for supporting
the human back; means for adjusting curvature of the
lumbar support member and means for providing side-to-
side mobility of the back pad to accommodate twisting
movemeht of the human back. In one embodiment, means are
provided for adjusting curvature of an upper back portion
of the back pad to accommodate different shapes of the
human back.

FIGURE 8



