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1
SLEEP SYSTEM

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation-in-part of U.S. patent
application Ser. No. 13/168,438 filed Jun. 24, 2011, and

incorporated by reference herein, and which claims priority
of U.S. Provisional Patent Application Ser. No. 61/358,699,
filed Jun. 25, 2010 and incorporated by reference herein.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.

REFERENCE TO A MICROFICHE APPENDIX

Not applicable.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The nvention relates to furniture systems having the
capability of converting between sofa and sleep surface
configurations and, more particularly, furniture systems
which may be adapted to healthcare environments for pro-
viding various environmental applications additional to
sleeping and sitting, and providing such applications within
a relatively small footprint.

2. Background Art

Various furniture systems are known in the prior art which
include the capability of converting between diflering types
of furniture configurations. For example, 1t 1s known 1n the
art to provide for the capability of converting a furniture
system 1n the form of a sofa to one which provides for a bed
or other sleep surface. However, many of the known systems
have various disadvantages associated with their conver-
sions between sofa and sleep surface configurations. A
number of convertible furniture systems include compo-
nents which are useful with respect to only one of the
configurations. Some of these systems include “fold out”
components which provide for bed surfaces when the fur-
niture system 1s 1n a sleep surface configuration, but do not
require the bed surface component for any useful purpose
when the furniture system 1s 1n the sofa configuration.

Still further, a number of convertible furniture systems
include back supports which are used when the furniture
system 1s 1n a sofa configuration. However, when the known
furmiture systems are 1 a sleep surface configuration, the
back support 1s retained 1n the same position as 1n the sofa
configuration, and serves no useful purpose in the sleep
surface configuration.

Also, 1t 1s not uncommon for known systems to require
either forward or rearward movement of various furniture
components when the known furniture system i1s moved
from a sofa configuration to a sleep configuration. These
torward and/or rearward movements can cause space difhi-
culties with respect to placement of the furniture system. For
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2

example, forward encroachment of one or more of the
furmiture system components into a room can result 1n
prevention ol the furniture system being placed 1n a conve-
nient location.

Still further, many of the known convertible furniture
systems include relatively complex linkages for movement
of various furmiture components during conversion. The
complexity of these linkages can result in substantial
expense and are often relatively more subject to breakdown
or damage. In addition, some linkages can present potential
satety hazards. More specifically, complex linkages associ-
ated with known convertible furniture systems often include
dangerous “pinch points” which can exist during linkage
movement. Safety hazards associated with such linkage
pinch points are exacerbated when the linkages are normally
visible and physically accessible to children or others.

As an example of known convertible systems, Murphy, et
al, U.S. Pat. No. 6,904,628 generally describes a sofa bed
having a frame with opposing arms, and a seat. A subseat 1s
hinged to the seat, and a connecting rod pivotably intercon-
nects the subseat and the backrest. Pairs of center legs and
end legs are pivotably attached to the subseat and seat,
respectively. Mechanisms are provided for folding and
unfolding the center and the end legs. The configuration
includes a leg-folding mechanism which 1s pivotably inter-
connected with the center and the end legs. The frame,
backrest, seat and subseat are configured so that the back-
rest, seat and subseat move from a folded position to an
unfolded position. In the folded position, the backrest 1s
generally upright, the seat 1s generally horizontal and the
subseat 1s positioned beneath the seat 1 a first inverted
orientation. In the unfolded position, the backrest, subseat
and seat are generally horizontal, and the subseat 15 posi-
tioned between the backrest and the seat in a second non-
inverted orientation. The leg-folding mechanism includes a
center leg mechanism and an end leg mechanism. The center
leg 1s pivotably interconnected with the subseat at a second
pivot, with the second pivot being rearward of a first pivot
when the sofa bed 1s 1n an unfolded position. The center leg
mechanism includes a brace which 1s pivotably connected
with the center leg and with the seat. The subseat and the
seat are interconnected by means of a hinge. The hinge
includes a subseat plate fixed to the subseat. The center leg
1s pivotably interconnected to the subseat plate at the second
pP1VOL.

Patella, U.S. Patent Application Publication No. 2008/
0148478 describes a sofa bed having a base structure with a
series of mutually hinged frames. The frames are supported
by the base structure and support a series of padding
clements. A kinematic mechanism 1s utilized to change the
positions of the frames. The base structure includes a set of
small legs, a spacer and a hinge plate consisting of two flat
surfaces. The hinge plate 1s fixed on the small leg which
consists of two flat surfaces with a rectangular hole. The hole
1s tapped on one side to lodge the spacer. An assembly
procedure removes the clearance 1n the coupling between
the hinge and the spacer, and obtains a perpendicular con-
figuration between the spacer and the small leg.

Murphy, U.S. Pat. No. 7,549,182 discloses a seating unit
having a frame and backrest section, with the backrest
section having a cushion. Body, hinge and foot sections
share a common cushion, and a folding mechanism includes
a series of pivotably interconnected links which are config-
ured so as to move the backrest, body, hinge and foot
sections between folded and unfolded positions. In the
unfolded position, the backrest, body, hinge and foot sec-
tions are horizontally disposed and serially aligned. The
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backrest cushion and the common cushion face upwardly. In
the folded position, the backrest section 1s upright, with the
backrest cushion facing forwardly. The body section 1s
horizontally disposed, and the foot section overlies the body
section. The hinge section 1s vertically disposed and extends
between the body and foot sections. The common cushion 1s
folded upon itself. A portion of the common cushion over-
lying the body section and a portion of the common cushion
underlying the foot section are compressed against each
other. In addition, the body, hinge and foot sections each
include a panel. A fixed support hinge includes a flexible
sheet member which 1s fixed to the body and hinge section
panels. A second support hinge which includes a flexible
sheet member 1s fixed to the hinge and foot section panels.

In addition to providing for a furniture system having the
capability of converting between sofa (or sitting) and sleep
configurations, 1t would also be advantageous to provide a
furmiture system for providing other functional applications
within 1ts own structural framework. For example, hospitals
were previously constructed with patient rooms having two,
four or even more beds. Spatial requirements would often be
somewhat of an 1ssue, although the costs of building space
were substantially lower 1n the past, relative to today’s
building space costs. Today, hospitals are almost umiversally
moving to single occupancy rooms. Whether in single or
multiple-occupancy rooms, all such rooms much provide
appropriate space so that the normal functions associated
with the patients’ rest, recovery and care are achueved safely
and within an eflicient space.

Still further, and 1n accordance with today’s knowledge
regarding patients after-care and recovery following ill-
nesses, operations and the like, it 1s 1mportant to promote
social interaction between patients and their families and
friends. In this regard, it 1s advantageous to provide a spatial
environment within patient rooms which 1s comfortable for
visiting family members and friends. In fact, it 1s particularly
advantageous 11 the patient rooms can essentially serve as a
“family room” for all those who come to visit and care for
the ailing patient. However, for efliciency and in view of
building costs, today’s single occupancy rooms tend to be
relatively smaller 1n size than patient rooms constructed in
the past. Further, however, notwithstanding that the patient
rooms may be smaller, efliciency and safety require caretul
room planning and strict adherence to “clearance” require-
ments for patients and medical stafl That 1s, all of the
tfurmiture associated with the patient room must provide for
sate and “quick” passage around the furniture, not only for
persons, but also for movement of equipment and the like.

As earlier mentioned, hospitals recognize the relatively
high value of including family members and close friends
tully 1n the patient recovery process. To achieve this inclu-
s1on, hospitals much “embrace” the family and their needs
in new and 1maginative ways in these newer single occu-
pancy and smaller footprint rooms. Such imagination
requires creativity in furniture design beyond the conven-
tional. For example, 1t 1s relatively well known and clear that
it 1s advantageous to provide visiting family and friends with
comiortable places to sit. However, beyond the need for
such furniture, family and friends often also need a place to
“desk.” That 1s, 1t would be advantageous for the family and
friends to have efhicient means and structure to use a laptop,
write letters, place phone calls and use other electronic
devices. In addition, desking provides for the capability of
comiortably eating meals, or otherwise just having a place
to put personal items (such as a purse) or various decorations
(vases of flowers, etc.).
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In addition to the foregoing, the healthcare industry has
also recognized that encouraging overnight stays of family

members both facilitates patient recovery, and also can aid
in providing stail with a measure of relief. Accordingly, 1t
would be advantageous if furniture systems used in the
single occupancy rooms could also include sleep surfaces.
With respect to all of the foregoing, there are presently few,
if any, comprehensive solutions for this combination of
structural and functional needs to be met within today’s
hospital facilities.

SUMMARY OF THE INVENTION

In accordance with the invention, an eflicient and com-
fortable seating unit 1s incorporated within a furniture sys-
tem which may be adapted for use 1n hospital patient rooms
or other building structures where 1t 1s advantageous to
provide a number of environmental functions, within rela-
tively small footprints. In this regard, the invention includes
a seating unit as a foundation, to which structure has been
added which provides for desking and sleeping 1n one
furmiture unit having relatively eflicient spatial require-
ments. The furniture system essentially acts as a virtual
“family umit” within a confined space, such as a hospital
patient room. In accordance with certain aspects of the
invention, the furniture system requires a relatively small
and compact footprint which does not encroach on “working
space” ol a hospital room. Accordingly, medical stail can
readily move about the hospital room, even in emergency
situations, while family members can still remain 1n the
room 1n a manner where they are not interfering with stafl
movement. The furniture system in accordance with the
invention includes convement seating, while also providing
tor working space. Still further, in accordance with certain
aspects of the invention, the furniture system can be readily
converted from a seating position to a sleeping configura-
tion.

In accordance with various other aspects of the invention,
the system can provide for integrated seating, work surface/
desking, and sleeping configurations. Still further, 1n accor-
dance with other aspects of the invention, the furniture
system can 1nclude ntegrated footrests and integrated stor-
age areas. In accordance with certain other advantages of the
invention, the conversion from a seating position to a sleep
configuration can occur within the structure’s own footprint.
In accordance with other aspects of the invention, the sleep
surface can be separate from the seating surface. Still
further, the conversion mechanisms for configuring and
reconiiguring the furniture system can be concealed, such as
within arms of the furniture system. The seating configura-
tions can include multiple positions, such as forward and
sideways positions. Still further, the work surface or desk
associated with the furniture system in accordance with the
invention can be converted, without the necessity of moving
the work surface or desk out into the patient room.

In accordance with certain aspects of the invention, the
sleep system assembly 1s convertible between various envi-
ronmental applications. The assembly includes a supporting
frame with a seat having an upper surface on which a user
may sit when the assembly 1s 1 a sofa or sitting configu-
ration. At least one linkage mechanism 1s provided, with the
linkage mechanism directly or indirectly connected to the
frame, and adapted to move the sleep system assembly
between the sofa configuration and others of the environ-
mental applications. A desk 1s positioned forwardly and
extends 1n a horizontal plane when the sleep system assem-
bly 1s 1n the sitting configuration.
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In accordance with other aspects of the ivention, the
environmental applications include at least the sitting con-
figuration, a sleeping configuration and a desking configu-
ration. A footprint of the assembly 1s maintained as a
predetermined footprint independent of the particular envi-
ronmental application of the assembly at any given time. A
back support 1s provided within the sofa configuration. The
linkage mechanism 1s hidden from view at all times during
operation and stationary position of the assembly.

The assembly 1s specifically adaptable between the sleep
configuration and a desking application, and 1s also convert-
ible between the sleep configuration and sitting configura-
tion, and the sitting configuration and the desking applica-
tion. The work surface can be coupled to a back front
surface. The work surface moves in unison with the back
front surface when the assembly 1s moving between con-
figurations. When the assembly 1s 1n the sleep configuration,
the work surface 1s 1 a vertically oriented configuration.
The work surface can be converted between an operable
position and a non-operable position, without the necessity
of moving outside of a footprint of the sleep system assem-
bly when 1n either of the positions.

The work surface 1s positioned so as to not extend
torwardly beyond a front vertical plane of the entirety of the
assembly. The work surface i1s capable of being stored
between opposing seats of the assembly when the assembly
1s 1n the sleep configuration. In the sleep configuration, the
work surface 1s fitted within opposing seats of the assembly.

When the assembly 1s 1n the sitting configuration, the
assembly comprises pairs of bases and seats, configured so
as to provide a spatial interior area between lateral sides of
the seats and bases, with the seats and bases facing each
other. When 1n this configuration, and users are seated on the
seats, the users can position their legs forwardly of a front
vertical plane of the assembly or, alternatively, can position
their legs 1n a sideways orientation, with their legs extending,
into the interior spatial area.

In accordance with other aspects of the invention, the
assembly comprises at least one integrated storage area. The
assembly can also comprise at least one 1ntegrated footrest,
with lever means for manipulating the footrest. Further, the
work surface can be centered laterally between seats of the

assembly, with a width which 1s smaller than the width of the
spatial interior area.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The mvention will now be described with reference to the
drawings, in which:

FIG. 1 15 a left-side perspective view of a first embodi-
ment of a furniture system, with the furniture system illus-
trated 1n a sofa configuration, and having one or more
retracted ottomans and a retracted drawer;

FIG. 2 1s a right-side elevation view of the first embodi-
ment of the furniture system shown i FIG. 1, and showing
a portion of the right-side of the furniture system cut away
so as to 1illustrate one of the sleep system linkage mecha-
nisms used with the furniture system:;

FIG. 3 1s a forward, perspective view of the sleep system
linkage mechanism illustrated i FIG. 2;

FIG. 4 1s a perspective view of the linkage mechanism
shown 1n FIG. 3, rotated 90 degrees in a horizontal plane
relative to FIG. 3;

FIG. 5 1s a front, elevation view of the linkage mechanism

shown 1n FIG. 4;
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FIG. 6 1s a side, elevation view of the linkage mechanism
shown 1n FIG. 5, and illustrating the mechanism 1 a
configuration corresponding to the furniture system being 1n

a solfa configuration;
FIG. 7 1s a rear, elevation view of the linkage mechanism

shown 1n FIG. 6;

FIG. 8 1s a view which can be characterized as a plan view
of the linkage mechanism shown 1n FIG. 7;

FIG. 9 1s a side, elevation view of the linkage mechanism
shown 1n FIG. 8, with the view directly opposing the side,
clevation view of the linkage mechanism shown in FIG. 6;

FIG. 10 1s an underside view of the linkage mechanism

shown 1n FIG. 9;

FIG. 11 15 a side, elevation view of the furniture system
shown 1n FIG. 2, with one of the linkage mechanisms shown
within a cutout configuration, with the illustration similar to
FIG. 2 but showing the furniture system and linkage mecha-
nism 1n an “intermediate” position as the furniture system 1s
moved between the sofa configuration and the bed or sleep
surface configuration;

FIG. 12 1s a side, elevation view of the furniture system
shown 1n FIGS. 2 and 11, with one of the linkage mecha-
nisms shown in a cutout configuration, and showing the
furmiture system, relative to FIG. 11, 1n a further transient
position as the system 1s converted from the sofa configu-
ration to the bed or sleep surface configuration;

FIG. 13 15 a side, elevation view of the furniture system
shown 1 FIG. 12, and showing the system in further
movement toward a bed or sleep surface configuration, with
the back cushions moving further rearwardly;

FIG. 14 1s a side, elevation view of the furniture system
shown 1n FIG. 13, and showing the furniture system in a
final bed or sleep surface configuration, and further showing
the position of the primary mechanism lever as 1t contacts a
stop;

FIG. 15 1s a left-side perspective view of a further
embodiment of a furniture system in accordance with the
invention, and showing the system 1n a sofa configuration,
with recessed wood cap arms and an open base;

FIG. 16 1s a left-side perspective view of the furniture
system shown 1n FIG. 15, but showing the high back support
and the furniture system 1n a sleep configuration;

FIG. 17 1s a left-side perspective view ol a further
embodiment of a furniture system in accordance with the
invention, showing the system in a sleep position and having
recessed wood cap arms with a continuous upholstered
panel;

FIG. 18 1s a left-side perspective view of the furniture
system shown 1n FIG. 17, but showing the furniture system
in a sola position;

FIG. 19 1s a left-side perspective view of a further
embodiment of a furniture system in accordance with the
invention, with the i1llustration showing the furniture system
in a sofa position and having recessed wood 1nsert/wood cap
arms with a continuous upholstered panel;

FIG. 20 1s a left-side perspective view of the furniture
system shown 1n FIG. 19, but showing the system 1n a sleep
configuration;

FIG. 21 1s a left-side perspective view of a further
embodiment of a furniture system in accordance with the
invention, with the system shown in a sleep position and
having recessed wood panel/wood cap arms with an open
base;

FIG. 22 1s a left-side perspective view of a furniture
system 1n accordance with FIG. 21, but showing the system
in a sofa configuration;
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FIG. 23 1s a left-side perspective view of a further
embodiment of a furniture system 1n accordance with the
invention, 1llustrating the furniture system 1n a sofa position
and having recessed wood panel/'wood cap arms with one or
more retracted ottomans and a retracted drawer;

FIG. 24 1s a left-side perspective view of the furniture
system shown 1n FIG. 23, but showing the system in a sleep
configuration;

FIG. 25 1s a left-side perspective view of a further
embodiment of a furniture system, illustrating the system 1n
a sola configuration and having recessed wood cap arms,
with a drawer 1n a retracted position and an ottoman 1n an
extended position;

FIG. 26 1s a left-side perspective view of the furniture
system shown 1n FIG. 23, but showing an ottoman in an
extended position;

FIG. 27 1s a left-side perspective view of a further
embodiment of a furniture system, illustrating the furniture
system 1n a sofa configuration and having upholstered arms
with a retracted drawer and an extended ottoman;

FIG. 28 1s a left-side perspective view of the furniture
system shown 1n FIG. 27, but with the ottoman 1n a retracted
position;

FIG. 29 1s a left-side perspective view of the furniture
system shown 1n FIG. 28, but showing the system 1n a sleep
configuration;

FIG. 30 1s a side sectional view of an ottoman connected
to a furniture system 1n accordance with the invention, and
showing the ottoman 1n an extended position;

FIG. 31 1s a front, elevation view of a furniture system in
accordance with the invention, and showing the use of a
desk and a sitting or sofa configuration;

FIG. 32 1s a front, elevation view of the furniture system
shown 1 FIG. 31, but showing the system in a sleep
configuration;

FIG. 33 15 a right-side perspective view of the furniture
system shown in FIG. 31;

FIG. 34 1s a right-side perspective view of the furniture
system shown in FIG. 31, but showing the system 1n a
position substantially half way between a sitting configura-
tion and a sleep configuration;

FIG. 35 1s a right-side perspective view of the furniture
system shown in FIG. 31, with the system 1n the configu-
ration shown 1n FIG. 32;

FIG. 36 1s a right-side perspective view of a further
embodiment of a furniture system in accordance with the
invention, with the embodiment showing a lever for pur-
poses of manipulating an integrated footrest or ottoman;

FIG. 37 1s a right-side perspective view of the furniture
system shown in FIG. 36, but with the system having the
ottoman 1n an extended position;

FIG. 38 1s a right-side perspective view of a still further
embodiment of a furniture system in accordance with the
invention, showing a system having an oftoman i1n a
retracted position, and a storage drawer 1n a closed position;

FIG. 39 1s a right-side perspective view of the furniture
system shown in FIG. 38, but showing the ottoman 1n an
extended position;

FIG. 40 1s a right-side perspective view of a still further
embodiment of a furniture system in accordance with the
invention, with the system having a pair of storage drawers,
shown 1n retracted positions;

FIG. 41 1s a right-side perspective view of the furniture
system shown 1n FIG. 40, but showing the system 1n a sleep
configuration;
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FIG. 42 1s a front, elevation view of the sleep system
shown 1n FIG. 40, and showing the system in a sitting
configuration;

FIG. 43 15 a front, elevation view of the furniture system
shown 1n FIG. 40, but showing the system in a sleep
configuration as also shown in FIG. 41;

FIG. 44 1s a right-side perspective view of yet another
embodiment of a furniture system in accordance with the
invention, showing the system as having left and right-side
bases and seats, along with a center base and seat;

FIG. 45 1s a right-side perspective view of the furniture
system shown in FIG. 44, but showing the system 1n an
orientation which 1s substantially haltf way between a sitting
configuration and a sleep configuration;

FIG. 46 1s a right-side perspective view of the furniture
system shown 1n FIG. 44, but showing the system 1n a sleep
configuration;

FIG. 47 1s a front, elevation view of the furniture system
shown 1 FIG. 44, and showing the system i1n a sitting
configuration;

FIG. 48 1s a front, elevation view of the furniture system
shown in FIG. 44, and showing the system 1 a sleep
configuration;

FIG. 49 1s a side, elevation view of the furniture system
shown 1n FIG. 1, with one of the linkage mechanisms shown
in a cutout configuration and showing the system 1n a sitting
configuration;

FIG. 50 15 a side, elevation view of the furniture system
shown 1 FIG. 49, but showing the system as it initially
moves away from the sitting configuration;

FIG. 51 1s a right-side elevation view of the furniture
system shown 1n FIG. 49, and showing still further move-
ment of the system away from the sitting configuration and
toward the sleep configuration;

FIG. 52 1s a right-side elevation view of the furniture
system shown 1n FI1G. 49, but with further movement toward
the sleep configuration;

FIG. 53 1s another right-side elevation view of the furni-
ture system shown in FIG. 49, as the system nears its
position 1n a sleep configuration;

FIG. 54 1s a right-side perspective view of the furniture
system shown 1n FIG. 49, with the system 1n a final sofa, bed
or sleep configuration;

FIG. 55 1s a right-side perspective view of a further
embodiment of a furniture system in accordance with the
invention, and expressly showing an adjustable table or desk
assembly 1in a lowered configuration, with the furniture
system having integrated footrests or ottomans levers for
mampulating the footrests and push button actuator for
initiating motion of the back inner for presentation and
conversion to a sleep surface;

FIG. 56 1s a right-side perspective view of the furniture
system shown 1n FIG. 55, with the adjustable table assembly
in a lowered position, and the mner back 1n a lowered sleep
surface configuration;

FIG. 57 1s a right-side elevation view of the embodiment
of the furniture system shown in FIG. 55, and showing a
portion of the right side of the furniture system cut away so
as to 1llustrate one of the sleep system linkage mechanisms
used with the furmiture system, with the sofa configuration
in a normal seating position, the conversion mechanism
latch and the mner back 1n an upright configuration;

FIG. 38 is a side, elevation view of the furniture system
shown 1n FIG. 57, and showing the sofa configuration in an
initiating position for conversion to sleep status, where
actuation of the push button actuator will open a latch and
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release a mechanism latch pin, while the assist cylinder waill
initiate motion of the inner back;

FIG. 59 1s a right-side elevation view of the furniture
system shown in FIG. 38, with the mner back 1n an inter-
mediate position between the upright sofa configuration and
a sleep configuration;

FIG. 60 1s a right-side elevation view of the furniture
system shown 1n FIG. 59, and further showing the inner back
in a further movement toward a sleep configuration, and also
showing the approximate position at which an end user can
continue conversion ol the furniture system by exerting
forces forwardly on the mner back;

FIG. 61 1s a right-side elevation view of the furniture
system shown in FIG. 60, and further showing the sofa
configuration and the conversion mechanmism i a fully
positioned sleep configuration, with the entirety of the sleep
surface presented 1n a horizontal configuration when the
inner back 1s resting on the seat cushions;

FIG. 62 1s a right-side elevation view of a close up of a
cutaway of one portion of the arm assembly, showing
clements such as the assist cylinder housing, mechanism
assist link, mechanism back link and similar structures;

FIG. 63 1s a right-side elevation view of a close up of a
cutaway portion of the arm assembly, showing various
clements of the back conversion mechanism in various
stages of deployment, with FIG. 63 showing the positioning
of the arm assembly when the mner back 1s 1n an interme-
diate position;

FIG. 64 1s a right-side close up of an elevation view of a
cutaway portion ol the arm assembly, showing the back
conversion mechanism closer to the sleep configuration;

FIG. 65 1s a right-side elevation view of a close up of the
arm assembly 1n a cutaway configuration, showing the back
conversion mechamsm after further movement of the inner
back;

FIG. 66 1s a right-side elevation view of a close up of a
cutaway portion of the arm assembly, showing full move-
ment of the back conversion mechanism:

FIG. 67 1s a side, elevation view of a portion of the back
mechanism in a standalone format, showing the mechanism
front link and interconnected links;

FIG. 68 1s a front, elevation view of interconnected
clements of the back mechanism shown in a standalone
format;

FIG. 69 1s a plan view of the elements of the back
mechanism shown 1n FIG. 70;

FIG. 70 1s a side, elevation view of the back linkage
mechanism shown i FIG. 71, but shown 1 an opposing
1mage;

FIG. 71 1s a further side, elevation view of the linkage
mechanism shown in FIG. 69, with the back mechanism
shown 1n a standalone configuration;

FIG. 72 1s a right-side front perspective view of the
linkage mechanism shown 1 FIGS. 69 and 72;

FIG. 73 1s a left-side front perspective view of the linkage
mechanism shown 1n FIG. 73;

FIG. 74 1s a partial, front elevation view of the adjustable
table assembly 1n a lowermost, down or “‘seat” position;

FIG. 75 1s a rnight-side front perspective view of the
furmiture system shown 1n FIG. 55, but showing the adjust-
able table 1n a middle or “arm™ position;

FIG. 76 1s a right-side front perspective view of the
tfurmiture system shown 1n FIG. 76, but showing the adjust-
able table mechamism 1n an uppermost or “table” or “top”
position;

FI1G. 77 1s a partial underside view 1n 1solated format of
the adjustable table in a down position;
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FIG. 78 1s a right-side perspective view of the adjustable
table mechanism, with the mechanism being in a position for
the table to be at an uppermost or top height;

FIG. 79 1s a nght, front perspective view of the adjustable
table mechanism shown in FIG. 78, but shown with the
mechanism 1n a position which provides for a middle level
or “arm’” height for the table;

FIG. 80 1s a right-side elevation view of the adjustable
table mechanism shown in FIGS. 78 and 79, and further
showing the position of the mechanism for the table to be at
a “seat” height, or lowermost position;

FIG. 81 1s a front, elevation view of the adjustable table
mechanism shown 1 FIG. 80, and further showing the
mechanism at a position to provide for a middle level or arm

height for the table;

FIG. 82 1s a night-side, front perspective view of the
adjustable table mechanism shown 1n FIG. 81, and showing
the table mechanism in a position for the table to be at a

“seat” height, or lowermost position;

FIG. 83 1s a plan view of the adjustable table mechanism
shown 1n FIG. 82, and further showing the mechanism at a
position which presents an uppermost or full up height for
the table:

FIG. 84 1s a front, elevation view of the adjustable table
mechanism shown in FIG. 83, and further showing the
mechanism for presenting the table height at an uppermost
or full up position;

FIG. 85 1s a front, elevation view of the adjustable table
mechanism shown 1 FIG. 84, and further showing the
mechanism 1n a position that presents the table at a middle
level or “arm™ height;

FIG. 86 1s a front, elevation view of the adjustable table
mechanism shown in FIG. 85, and 1n a position to present
the seat at a lowermost or “tull down™ position;

FIG. 87 1s a plan view of the adjustable table mechanism
shown in FIG. 86, and showing the positioning of the
tabletop support assemblies;

FIG. 88 1s a rnight-side, front and perspective view of a
cutaway portion of the conversion mechanism associated
with one of the furniture system arms;

FIG. 89 1s a front, elevation view of the portion of the
furmiture system showing FIG. 88;

FIG. 90 1s a plan view of the furniture system shown in
FIG. 88;

FIG. 91 1s a front, elevation view of the table and
adjustable table mechanism, showing the table 1n a mid level
position;

FIG. 92 1s a front, elevation view of the adjustable table
mechanism shown in FIG. 91, but showing the table in an
uppermost or “top” position;

FIG. 93 1s a right, elevation view of a footrest and
mechanism for adjustable of the footrest;

FIG. 94 1s a night, front perspective view of the foot
assembly shown in FIG. 93;

FIG. 95 1s a left-side elevation view of the furniture
system shown in FIG. 94, when the drawer assembly 1s
extended:

FIG. 96 1s a left-side, front perspective view of the
furmiture system shown in FIG. 95, with the drawer assem-
bly extended and the table 1n a lowermost position;

FIG. 97 1s a left-side elevation view, shown 1n a partially
cutaway portion so as to illustrate the leveling mechanism
for the adjustable table mechanism;

FIG. 98 is a rear, perspective view of the furniture system
shown 1n FIG. 97, and further showing details of the table
mechanism leveling system; and
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FIG. 99 15 a rear, perspective view of a portion of the
tfurmiture system shown in FIG. 98, and further showing the
configuration of the frame support bracket.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The principles of the invention are disclosed, by way of
example, with respect to a series of embodiments of furni-
ture systems 1n accordance with the invention, as described
herein and 1llustrated 1n FIGS. 31-534. Furniture systems in
accordance with the mvention have the capability of con-
verting what 1s characterized as a “sofa” or “seat” or
“sitting” configuration, to a “bed” or “sleep surface” or
“sleep” configuration. Although example embodiments of
linkage mechanisms are disclosed herein for purposes of
converting the furniture systems between the configurations,
it should be emphasized that furniture systems in accordance
with various principles of the mvention are not limited to
any specific type of linkage mechanism. That 1s, various
linkage mechanisms can be utilized without departing from
the primary novel concepts of the invention. The furniture
systems 1n accordance with the mvention provide a highly
ellicient and compact seating unit as a foundation, and that
includes the combination and addition of structures to meet
the needs of “desking” and sleeping into a single space-
cilicient furmiture unit. With such a unit, a virtual “family
room” can be provided within a confined space, such as a
hospital patient room. In addition, furniture systems in
accordance with certain aspects of the invention, and as
disclosed 1n the embodiments herein, can include integrated
footrest and storage facilities, as well as multiple seating
positions. Further, the desking or work surface areas can be
positioned 1n functional configurations, without such work
surfaces extending outwardly from the basic footprint of the
turmiture system. These and other aspects of the mmvention
will be made apparent from the furniture systems embodied
within FIGS. 31-54 and described in the following para-
graphs.

For purposes of providing a full and detailed description
of furniture systems in accordance with the ivention as
illustrated 1n FIGS. 31-54, example furniture systems uti-
lizing linkage mechanisms to convert the systems between
sofa and sleep configurations are described herein and
illustrated in FIGS. 1-30. These systems 1llustrated 1n FIGS.
1-30 and described herein were previously described in a
commonly owned provisional patent application ftitled
“SLEEP SYSTEM MECHANISM” filed Dec. 14, 2009, and
identified as U.S. Provisional Patent Application Ser. No.
61/286,285. In addition, certain concepts associated with the
use ol a table or desk associated with the sleep system
assembly were disclosed and claimed 1n U.S. patent appli-
cation Ser. No. 13/168,438 filed Jun. 24, 2011. The ’438
patent application claims priority of the aforedescribed *285
provisional patent application. Further, the present applica-
tion 1s a continuation-in-part of the 438 patent application.
Furniture system 100 and other related furniture systems are
disclosed herein 1n the immediately following paragraphs.
Thereatter, a sleep system or furniture system 600 1s dis-
closed, which forms an embodiment of the invention. It
should be apparent that the invention relates at least 1n part
to concepts associated with the use of a table or desk with
the furmiture system, with the table or desk having adjust-
ment capabilities. Further, various concepts associated with
mechanisms for conversion of furniture systems between
sofa configurations and sleep configurations are also set
forth herein.
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Turmning first to FIGS. 1 and 2, FIG. 1 1illustrates the
furnmiture system 100 1n a left-side perspective view. In FIG.
1, the system 100 1s shown in the “sofa” configuration.
Correspondingly, FIG. 2 1s a side, elevation and partially
“cut away” view of the furniture system 100 shown in FIG.
1, again with the system in a sofa configuration. As shown
in these illustrations, the furmiture system 100 can include a
lower base 102 having any of a number of various configu-
rations. The lower base 102 1s connected to other structural
components through a connecting frame 104. The base 102
and connecting frame 104 can be structured in any of a
number of various configurations. Integral with or otherwise
secured to the lower base 102 are a series of front legs 106
and rear legs 108 (only one of the rear legs 108 being shown
in FIGS. 1 and 2). Upstanding adjacent the front legs 106 are
a pair ol front corners 110. Located at the rear of the
furmiture system 100 and extending upwardly from the rear
legs 108 1s a stationary furniture back 112. Secured to the
front of the stationary furniture back 112 adjacent the lateral
edges thereol are a pair of sides 114. The sides 114 extend
forwardly and can include corresponding arms or armrests
116 positioned on the top of the sides 114.

For purposes of strength and support, the furniture system
100 can also include a stationary high back support 118
extending upwardly from the stationary furniture back 112.
The stationary high back support 118 can be positioned
above the stationary furniture back 112 and secured through
the use of a pair of support mounts 119. The overall shape
and structural configuration of the stationary high back
support 118, support mounts 119, and stationary furniture
back 112 are best illustrated 1n drawings which show fur-
niture system embodiments 1n a sleep or bed configuration,
such as FIG. 16.

As further shown 1n FIGS. 1 and 2, the furniture system
100 also includes a movable high back cushion 120. The
movable high back cushion 120, with the system 100 in a
sofa configuration, can rest against the stationary high back
support 118 as expressly shown 1n FIG. 2. The movable high
back cushion 120 can include a handle 122 accessible to the
user. As described subsequently herein, a user can be posi-
tioned 1n the front of the turmiture system 100 and can pull
forwardly on the handle 122 so as to initiate movement of
the system 100 from a sofa configuration to a sleep or bed
configuration. Coupled to the movable high back cushion
120 at the lower portion thereof 1s an intermediate back
cushion 124. As shown in the drawings, the intermediate
back cushion 124 can be somewhat angled relative to
vertical when the system 100 1s in the sofa configuration.
Coupling between the movable back cushion 120 and the
intermediate back cushion 124 can be provided through the
use of a fabric hinge 126. The fabric hinge 126 can be
configured so as to secure together the back cushion 120 and
back cushion 124, while allowing some relative movement
there between when the furniture system 100 1s moved from
the sofa configuration to the sleep or bed configuration. In
addition to the foregoing components, the furniture system
100 also includes a seat cushion 128, shown in both FIGS.
1 and 2. As will be apparent {from further description herein,
the seat cushion 128 remains stationary during conversion
movement of the furmiture system 100 between the sofa
configuration and the bed or sleep surface configuration.

In addition to the foregoing components of the furniture
system 100, the system 100 can include one or a pair of
extendable and retractable integrated ottomans 130. The
ottomans 130 are shown 1n a retracted configuration 1n FIG.
1, and are positioned below the seat cushion 128 on oppos-
ing sides of the system 100. The ottomans 130 will be
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subsequently described herein, primarnily with respect to
FIGS. 25, 26 and 27. In addition to the ottomans 130, the
tfurmiture system 100 can also include an extendable and
retractable drawer 132. As shown in FIG. 1, the drawer 132
can be located below the seat cushion 128 and intermediate
the ottomans 130. FIG. 1 illustrates the drawer 132 m a
retracted position.

The furmiture system 100 can also include a pair of
linkage mechamisms 134. FIG. 2 illustrates one of the
linkage mechanisms 134. The structure and functional
operation of the linkage mechanisms 134 will be described
in subsequent paragraphs herein with respect to FIGS. 2-14.
The drawings illustrate only one of the linkage mechanisms
134, and the subsequent description herein will primarily be
directed only to a single linkage mechanism 134. However,
both of the linkage mechanisms 134 will operate 1n tandem
and are structurally and functionally equivalent.

Each of the linkage mechanisms 134 1s configured and
packaged so as to exist within the interiors of each of the
sides 114 below the arms 116. Positioning the linkage
mechanisms 134 1n these “hidden” interiors essentially
climinates a safety hazard which exists with respect to other
linkage systems which may have physically accessible
“pinch points” and other structures of potential harm.

Turning to the details of the example embodiment of the
linkage mechanisms 134, reference 1s first made to FIGS.
2-10. FIG. 2, as earlier described, illustrates one of the
linkage mechanisms 134 as coupled to the furniture system
100 and secured within one of the sides 114. FIGS. 3-10
illustrate the linkage mechanism 134 1n a “stand alone”
configuration, with each of the illustrations showing the
linkage mechanism 134 1n various orientations. In each
orientation, the linkage mechamsm 134 1s 1llustrated 1n the
configuration shown i FIG. 2, which corresponds to the
furmiture system 100 being 1n a sofa configuration. The
linkage mechamism 134 includes a mechanism base plate
136 having an elongated configuration as illustrated in each
of FIGS. 2-10. The mechanism base plate 136 essentially
remains stationary during functional operation of the linkage
mechanism 134 as the furniture system 100 moves between
the sofa position and the sleep or bed position. The mecha-
nism base plate 136 1s fixedly secured to the inner portion of
a corresponding side 114 at frame connection points 140. As
shown mitially 1n FIG. 2, the mechanism base plate 136
includes three frame connections points 140. The connection
points are essentially located at the ends of the base plate
136 and one connection point 140 1s located adjacent the
center arca of base plate 136. For purposes of having the
base plate 136 “stand away” from the side 114, the base plate
136 can be secured to the furniture system side 114 at the
frame connection points 140 through a series of three plastic
spacer bushings having flat head bolts (and associated
T-nuts) 1nserted therethrough. As an example of sizing, the
plastic spacer bushings can be 0.80 inches thick, with the
bolts each being %is inches 1n size. In addition to the
foregoing, the plastic spacer bushing which 1s associated
with the frame connection point 140 located at one end of
the base plate 136 1s 1dentified not only with a numerical
reference 140, but with numerical reference 142. The plastic
spacer associated with this particular connection points 140,
142 will function as a stop for the linkage 148 (shown 1n
FIG. 14) when the furniture system 100 1s moved to a sleep
position. It should be noted that FIG. 2 i1s illustrating the
system 100 1n the sofa position.

In addition to the mechamism base plate 136, the linkage
mechanism 134 also includes a primary mechamsm lever
138 having an elongated configuration as also shown 1n
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FIGS. 2-10. Front and rear views of the primary mechanism
lever 138 can best be seen in FIGS. 6 and 9. The primary
mechanism lever 138 has an elongated configuration and 1s
pivotably coupled to the mechanism base plate 136 at a
mechanism hinge point 144. The primary mechanism lever
138 can be characterized as one of two moving levers which
govern the path of the intermediate back cushion 124 during
movement in converting between sofa and bed or sleep
surface configurations. With the primary mechanism lever
138 pivotably coupled at one end to the mechamism base
plate 136 at mechanism hinge point 144, the opposing
terminating end includes a pivot connection referenced as
the main hinge point 146. The primary mechanism lever 138
can be characterized as linking this main hinge point 146 to
the sofa frame or side 114 through the mechanism base plate
136.

The linkage mechamism 134 further includes a secondary
mechanism lever 148, again primarily shown in FIGS. 2-10.
The secondary mechanism lever 148, as described subse-
quently herein, controls the rotational arc of the back cush-
ions 120, 124 as they move between sofa and bed configu-
rations. The secondary mechamism lever 148 1s connected to
the primary mechanism lever 138 at the main hinge point
146 through what 1s characterized as a mechanism control
link 150. The mechanism control link 150 can be charac-
terized as being locked into position relative to the back
cushion 124. That 1s, the relative orientations of the link 150
and back cushion 124 remain the same during movement.
The secondary mechanism lever 148 1s hinged to the mecha-
nism control link 150 at the hinge point 152 illustrated in the
drawings. The mechanism control link 150 1s particularly
shown 1n its entirety 1n FIG. 9, and includes a first section
154 and an integral second section 156 which 1s angled
relative to the first section as shown 1n FIG. 9. Also shown
in FIG. 9 1s the hinge point 152. The hinge point 152 1s the
pivotal connection between the mechanism control link 150
and the secondary mechanism lever 148. As further shown
primarily in FIGS. 3-10, the linkage mechanism 134 also
includes a mechanism drive shaft 158. The mechanism drive
shaft 158 has a cylindrical and elongated configuration. One
end of the mechamism drive shaft 158 1s secured to one end
of the second angled section 156 of the mechanism control
link 150. The drive shatt 158 can be press fitted or otherwise
secured to the mechanism control link 150 1n any suitable
manner. As further shown in a number of the drawings,
including FIG. 3, a mechanism connection plate 160 1is
fixedly secured to an outer surface of the mechamism drive
shaft 158. The mechanism connection plate 160 can be
rectangular 1n configuration, with 1ts elongated dimension
running axially along the outer surface of the mechanism
drive shait 158. The connection plate 160 can be secured to
the drive shait 158 by any suitable means, including weld-
ments and the like.

With reference back to FIG. 2, the inner portion of the side
114 shown therein includes a cut out portion in the form of
a curvilinear clearance slot 162. The clearance slot 162 acts
so as to provide for what could be characterized as minimum
clearance for other components so as to avoid the occurrence
of any pinch points associated with the sleep mechanism. To
provide for a connection between moving components of the
linkage mechanism 134 and the bed cushions 120, 124 of the
furmiture system 100, the connection plate 160 can be
appropriately secured to these components of the system
100. As shown for example 1 FIG. 3, apertures 164 are
formed through the connection plate 160 so as to provide the
capability of securing the connection plate 160 to other
components of the furniture system 100 through screws or




US RE48.,344 E

15

other suitable connecting means. For example, the connec-
tion plate 160 can be secured through the use of >is inch
buttonhead bolts, with corresponding T-nuts.

Operation of the furniture system 100 with the linkage
mechanisms 134 will now be described primarily with
respect to FIGS. 2 and 11-14. FIG. 2, as previously
described, illustrates the furniture system 100 1n a sofa
configuration. In this configuration, the user can pull for-
ward on the top of high movable back cushion 120 through
the handle 122 (the handle 122 1s 1llustrated 1n FIG. 1) With
the primary mechanism lever 138 linking the main hinge
point 146 to the frame of the furniture system 100, the
pulling forces exerted on the high movable bed cushion 120
will cause the main hinge point 146 to move upwardly and
torwardly. This movement 1s particularly shown in FIGS. 11,
12 and 13. As specifically shown therein, this movement of
the main hinge point 146 upwardly and forwardly permits
the back cushions 120, 124 to also move upwardly and rotate
forwardly 1n a manner so as to “clear” the seat cushion 128.
Further, with this rotational arc of the back cushions 120,
124, the mntermediate back cushion 124 1s permitted to clear
the seat cushion 128 without interfering with the stationary
turmiture back 112. FIGS. 12 and 13, 1n particular, show the
back cushion 124 clearing the seat cushion 128, with cor-
responding clearance of the stationary furniture back 112.
More specifically, the secondary mechanism lever 148, as
earlier mentioned, controls the rotational arc of the back
cushion 124. As illustrated 1n part in FIG. 2, with the
tfurmiture system 100 1n the sofa configuration, the secondary
mechanism lever 148 1s 1n a substantially horizontal plane.
During movement as illustrated in FIGS. 11, 12 and 13, the
rotational arc of the secondary mechanism lever 148 and the
back cushion 124 1s inmitially upward. This upward move-

ment provides for the requisite lift so as to clear the seat
cushion 128.

As rotation of the back cushion 124 continues, the cushion
will reach a position as particularly shown i FIG. 13.
Further rotation will thereafter cause the back cushion 124
to essentially move rearwardly, with the primary mechanism
lever 138 correspondingly moving downwardly. This move-
ment will continue until the elongated primary mechanism
lever 138 contacts the mechanism stop 142. With appropri-
ate sizing and structural configuration of the various com-
ponents of the linkage mechanisms 134, stoppage of the
movement of the primary mechanism lever 138 will occur
when the back cushions 120, 124 are essentially in a
substantially planar configuration, as particularly shown 1n
FIG. 14. This configuration corresponds to the bed or sleep
surface configuration for the furniture system 100.

More specifically, the high movable back cushion 120
provides not only seating comiort when 1n the sofa configu-
ration, but also provides a relatively large sleep surface
when 1n the sleep or bed configuration. This occurs in
substantial part because the particular motion of the system
mechanism allows the lower “hidden™ portion of the back to
be pulled out from behind the seat cushion, and to therefore
be utilized as part of a sleep surface. Also, in this bed or
sleep configuration as shown 1n FIG. 14, the fabric hinge 126
has allowed a gap or a spacing 166 to be formed between the
high movable back cushion 120 and the intermediate back
cushion 124. This capability of exhibiting this spacing 166
provided by the fabric hinge 126 permits the back of the high
movable back cushion 120 and the back of the intermediate
back cushion 124 to locate in the same, level horizontal
plane. The fabric hinge 126 allows this horizontal plane
configuration to be achieved, while also allowing a some-
what angular orientation to exist between the cushions 120,
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124 when the furniture system 100 1s 1n the sofa position as
shown 1n FIG. 2. In general, the fabric hinge 126 permits
articulation of the back cushions 120, 124. Further, the
interface between the height and angle of the seat cushion,
and the front sides of the two back cushions, also plays a role
in achieving the advantageous horizontal, planar sleep sur-
face.

Further, when the furniture system is in the bed or sleep
position as shown in FIG. 14, the secondary mechanism
lever 148 can essentially be characterized as being oriented
beyond center. With this configuration, the secondary
mechanism lever 148 will essentially support the sleep
surface formed by the back cushions 120, 124, with the back
cushion 124 located 1n part within the area which overhangs
the seat cushion 128. That 1s, downwardly directed forces
exerted on the back cushion 124 within this area which
overhangs the seat cushion 128 will essentially be translated
to the mechanism 142 through the primary mechamsm lever
138 and the coupling to the secondary mechamsm lever 148.
Movement will essentially be stopped when the secondary
mechanism lever 148 abuts the spacer associated with the
frame connection point 142, which essentially acts as a third
attachment for the mechanism base plate 136.

As earlier mentioned, the linkage mechanisms 134 can be
confined within the sides 114 of the system 100. Accord-
ingly, there 1s an aesthetically favorable “clean” look to the
sides of the system 100, with no linkage mechanisms 134
being visible. Also, the linkage mechamisms 134 do not
exhibit any physically accessible or visual pinch points
which can present a safety hazard. In this regard, the
clearance slot 162 1s hidden from view by the back and
suflicient distance 1s provided between the slot 162 and the
mechanism drive shaft 158 and mechanism connection plate
160 so as to avoid any pinch points which may be associated
therewith. Further, with the linkage mechanisms 134, move-
ment between sofa and sleep configurations 1s highly con-
trolled, relatively error-proof, and requires only a “simple”
path of motion. It should be emphasized that the reference
to the “simple” or “single” path of motion refers to the
required motion of the user. That 1s, to operate the furniture
system 100, the user does not have to exert forces in multiple
directions, take multiple stances or otherwise require any
complex body movements. In this regard, the operational
activities required by the user are essentially of minimal
clfort and can also be characterized as being “intuitive” for
activities associated with converting an apparatus between a
sofa position and a bed position.

With the system 100 as described herein, areas which can
be characterized as “cleanouts” are provided at interfaces
between the seat cushion 128 and the intermediate back
cushion 124. These cleanout spaces also exist between the
movable back cushions 120, 124 and the stationary furniture
back 112. The formation of these spatial areas provides for
allotted space for dirt and the like to fall (or to be pushed
through) directly to a floor surface below the furniture
system 100. This 1s a feature which can be particularly
advantageous in settings such as health care facilities and
areas ol public access.

As previously described, the system 100 1s shown 1n FIG.
1 with a pair of extendable and retractable ottomans 130
positioned on opposing sides of the front of the lower
portion of the furniture system 100. The ottomans 130 are
shown 1n FIG. 1 1n a retracted position. In addition, a drawer
can also be incorporated within the furniture system 100,
such as the extendable and retractable drawer 132 positioned
intermediate the ottomans 130. In FIG. 1, the drawer 132 1s
also shown 1n a retracted position. The drawer 132 includes
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a handle 168 for purposes of extending and retracting the
drawer 132. For purposes of operating the ottomans 130, so
as to move the same between its extended and retracted
positions, manually operable actuator levers 170 can be
located on the outer surfaces of the opposing sides 114 of the
turmiture system 100 (only one of these levers 170 being
shown 1n FIG. 1). One of the levers 170 can be utilized to
functionally operate the ottoman 130 closest to the lever
170. The mechanisms for linking levers such as levers 170
to extendable and retractable ottomans are relatively well
known 1n the art. Any of a number of different connection
mechanisms can be utilized to provide for the appropnate
structure and functional operation.

The sides 114 and arms 116 of the furniture system 100
shown 1n FIG. 1 can be characterized as having a recessed
configuration with wood cap arms. Correspondingly, FIGS.
15-29 1illustrate various other embodiments of furniture
systems showing the systems in both sofa and sleep con-
figurations, and also showing various illustrations of the use
of the ottomans 130 and drawer 132. For example, FIG. 15
illustrates a furniture system 200 1n the sofa configuration.
In this configuration, the sides 114 and arms 116 can be
characterized as having a recessed configuration with wood
cap arms. The system 200 can be characterized as an “open
base” system, without ottomans or any drawer. FIG. 16
illustrates the furniture system 200 shown in FIG. 135, but
showing the furniture system 200 in the sleep or bed
configuration. FIG. 17 illustrates a turther embodiment of a
tfurmiture system 210. The system 210 1s shown 1n the sleep
configuration and includes sides 114 and arms 116 having
recessed configurations with wood cap arms. The lower
front of the system 210 includes a continuous upholstered
panel. The system 210 does not include any ottomans 130 or
drawer 132. FIG. 18 1illustrates the furniture system 210
shown i FIG. 17, but with the system 210 in the sofa
configuration. FIG. 19 1dentifies a further embodiment of a
tfurmiture system characterized as furniture system 220. The
tfurmiture system 220 1s shown in the sofa configuration 1n
FIG. 19. The system 220 can be characterized as having
sides 114 and arms 116 identified as recessed wood 1nserts
with wood cap arms. The system 220 can also be charac-
terized as one having a continuous upholstered panel. FIG.
20 1s a further 1llustration of the system 220 shown 1n FIG.
19, but showing the system 220 in the sleep or bed configu-
ration.

FIG. 21 1illustrates a further embodiment of a furniture
system referenced as furniture system 230. The sides 114
and arms 116 of the system 230 can be characterized as
having a recessed wood panel configuration, with wood cap
arms. The system 230 also includes an open base, without
ottomans 130 or a drawer 132. FIG. 22 1s a further 1llustra-
tion of the furmiture system 230 as shown in FIG. 21, but
showing the system 230 in the sofa configuration.

FIG. 23 1s an 1llustration somewhat similar to FIG. 1, but
showing a furniture system 240. The system 240 includes
sides 114 and arms 116 which can be characterized as having
a recessed wood panel configuration, with wood cap arms.
FIG. 23 also 1llustrates the ottoman and drawer options, and
shows a pair of ottomans 130 and drawer 132 1n retracted
positions. FIG. 24 also illustrates the furniture system 240,
but shows the furmiture system 240 in the sleep or bed
configuration.

FI1G. 25 1s an 1llustration of furniture system 242, showing
a sofa with a recessed wood cap arm, having ottoman and
drawer options. The ottoman 130 1s shown 1n an extended
position. FI1G. 26 1llustrates a furniture system 2350 similar to
the system shown in FIG. 24, with the system having a
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recessed wood panel with wood cap arms, and ottoman and
drawer options with the ottoman 130 in an extended posi-
tion. The sides 114 and arms 116 can be characterized as
having recessed wood panels with wood cap arms. FIG. 27
illustrates a furniture system 260. The system 1s shown with
an extended ottoman 130. The sides 114 and arms 116 of
system 260 can be characterized as having upholstered
coniigurations.

FIG. 28 1s a further view of the furniture system 260. In
contrast to FIG. 27, the furniture system 260 in FIG. 28 1s
shown with the ottomans 130 1n retracted positions. FIG. 29
illustrates the furniture system 260 with the ottomans 130 1n
a retracted position, and with the system 260 1n a sleep or
bed configuration.

FIG. 30 illustrates a furniture system 300 in a vertical,
sectional view, showing an example interconnection of an
ottoman 302 to the furniture system 300, with the furniture
system 300 having the convertible sofa/bed conversion
mechanisms as previously described herein. It should be
noted that FIG. 30 1llustrates the ottoman 302 in an extended
position. With reference to FIG. 30, the ottoman 302 1s
connected to appropriate elements of the sofa/bed configu-
ration through a hardware assembly 304. The hardware
assembly 304 includes a stationary support frame 306
fixedly secured to other elements of the sofa/bed configu-
ration. It should be further emphasized that FIG. 30 1s
illustrating only one-half of the configuration of the ottoman
302 with the associated hardware assembly 304. Pivotably
secured to a rear portion of the stationary support frame 306
1s a pivot bracket 308. The pivot bracket 308, at an end
opposing the connection to the stationary support frame 306,
1s coupled to a pivot link 310. The pivot link 310 15 coupled
both to the stationary support frame 306 and 1s associated
with a second pivot bracket 312. The second pivot bracket
312 1s coupled at one end 1n a pivotal matter to an external

linkage 314. The external linkage 314 includes a first
footpad link 316. The first footpad link 316 1s coupled to a
lower frame section of a first footpad 318. Coupled to the
lower frame section of the first footpad 318 1s a second
footpad linkage 320. The second footpad linkage 320 1s, 1n
turn, coupled to the second footpad 322.

In accordance with the foregoing and as shown 1n FIG. 30,
the hardware assembly 304 facilitates extension and retrac-
tion of the ottoman 302 1n a relatively conventional manner.
An ottoman having features associated with extension and

retraction from seating furniture 1s disclosed 1n Johnson et
al., U.S. Pat. No. 5,695,239, 1ssued Dec. 9, 1997.

Turning to FIGS. 31-35, FIG. 31 illustrates the furniture
system 400 1n a front, elevation view. The furmiture system
400 1 accordance with the invention can include sets of
front legs 402, and corresponding rear legs 406 (with rear
legs 406 being shown, for example, 1n FIGS. 33 and 34). The
legs 402, 406 support a frame 404 for the entirety of the
furmiture system 400. The system 400 further includes a
furmiture back 408, with the furniture back 408 having a
back front surface 410 (as shown 1n FIG. 31) and a rear back
surface 412 (as shown 1n FIG. 32).

Extending forwardly from the upper central portion of the
back front surface 410 1s a desk 414. The desk 414 includes
an upper work surface 434. The desk provides for an
integrated work surface for use by individuals using the
furmiture system 400. The desk 1s preferably positioned so
that 1t does not extend forwardly beyond the frontal vertical
plane of the furniture system 400.

The furniture system 400 also includes a pair of bases
426. The bases 426 include a left-side base 416 and right-

side base 418. Positioned above the bases 426 are a pair of
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seats 424. The seats 424 comprise a left-side seat 420 and
right-side seat 422. Advantageously, and in accordance with
the invention, 1t should be noted that with the size and
configuration of the bases 426 and secats 424, a spatial
interior area 427 exists between the lateral sides of the seats
424 and bases 426 which face each other. With this interior
area 427, individuals seated on either of the seats 424 can
position their legs forwardly of the front vertical plane of the
tfurmiture system 400 or, alternatively, can position them-
selves 1 a “sideways” orientation so that their legs extend
into the spatial interior areca 427. With this configuration,
persons seated on either of the seats 424 can advantageously
use the desk 414 while they are 1n extremely comiortable
seating positions. It should also be noted at this time that for
purposes ol proper functional operation of the furniture
system 400, 1t 1s preferable for the desk 414 to be centered
laterally between the seats 424, and also to have a width
which 1s smaller than the width of the spatial interior area
427. These dimensional considerations are advantageous so
as to provide for the desk 414 to “fit between™ the seats 424
when the furniture system 400 1s moved to a sleep configu-
ration.

In addition to the atoredescribed elements, the furniture
system 400 can also include a pair of arms 428 positioned on
opposing sides of the system 400. The arms 428 can include
a left-side arm 430 and right-side arm 432. These arms 428
provide arm rests for individuals seated on the seats 424.

As earlier described, the furniture system in accordance
with the invention can move between sitting configurations
and sleep configurations. FIG. 31 illustrates the furniture
system 400 1n a sitting configuration. Correspondingly, FIG.
32 illustrates the furniture system 400 1n a sleep configura-
tion. It should be noted that 1n the sleep configuration, the
rear surface 412 of the back 408 acts as the sleep surface for
the user. Further, and advantageously in accordance with the
invention, the desk 434 conveniently 1s stored between the
seats 424 when the furniture system 400 1s in the sleep
configuration. Again, 1t should be noted that when the
turmiture system 400 is in either the sitting configuration or
the sleep configuration, the desk 414 does not extend beyond
the footprint of the basic furniture system 400.

For purposes of functional operation, the furniture system
400 (and other embodiments of furniture systems 1n accor-
dance with the invention as described herein) can include a
pair of linkage mechanisms 470. One of the linkage mecha-
nisms 470 1s illustrated in F1GS. 49-54. Each of FIGS. 49-54
illustrate the general configuration of one of the linkage
mechanisms 470 when the furniture system 400 1s moving,
between the sitting configuration and the sleep configura-
tion. Details of the linkage mechanisms which can be
utilized with furniture systems in accordance with the inven-
tion have been substantially described with respect to the
linkage mechanism 134 associated with the furniture sys-
tems 1llustrated in FIGS. 1-30. Accordingly, a detailed
description of the operation of linkage mechanism 470 will
not be set forth herein. However, its specific operation will
be apparent from the description of the operation of the
linkage mechanism 134. Further, 1t should be emphasized
that various types of linkage mechanisms can be utilized in
accordance with the mnvention, other than linkage mecha-
nism 470, without departing from the spirit and scope of the
principal novel concepts of the invention.

In general, the linkage mechanism 470 can include a first
link 472, as specifically shown 1n FIGS. 49-534. The first link
472 1s substantially elongated and 1s connected at 1ts end
through a connection point 474 to the back 408. The other
end of the first link 472 1s connected through a link point 476
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to the seat 424. This link and connection point 476 1s further
connected to one end of an extension link 478. The other end

of the extension link 478 1s connected through a link point
480 to a long link 482. The opposing end of the long link 482
1s connected through a link point 484 to a short link 486. The
short link 486 1s connected to an intermediate link 488
through a connection point 496. The short link 486, while
being connected to the long link 482 and link point 484, 1s
connected to or otherwise itegral with an intermediate link
488 at a connection point 496. At the opposing end of
intermediate link 488, the link 1s connected to a further link
494 through a link point 492. The opposing end of the
further link 494 1s secured to the back 408 through the
connection point 490.

It should be noted that although there 1s a connection of
the back 408 to the first link 472 and the further link 494
through connection points 474 and 490, respectively, these
connection points 474 and 490 permit the furniture back 408
to rotate relative to the aforedescribed links. In this regard,
the configuration of the linkage mechanism 470 when the
back 408 1s 1n an upright position and the furniture system
400 1s 1n a full sitting configuration 1s shown in FIG. 49.
FIG. 50 illustrates the orientation of the linkage mechanism
470 as a user would pull forwardly on the back 408, so as
to start to move the back 408 away from the sitting con-
figuration. FIG. 51 1llustrates a further orientation of linkage
mechanism 470 as the back 408 1s further pulled forwardly
by the user. FIGS. 52 and 53 illustrate turther orientations of
the linkage mechanism 470 as the back 408 1s moved toward
the sleep configuration. In this regard, FIG. 54 spec1ﬁcally
illustrates the linkage mechanism 470 when the back 408 1s
ﬁJlly reclined and the entirety of the furniture system 400 1s
in the sleep configuration.

As previously described, other configurations of furniture
systems 1n accordance with the invention can provide for
integrated storage and footrests or ottoman functions. For
example, FIGS. 36 and 37 illustrate another embodiment of
a furniture system 500 1n accordance with the mnvention. The
furmiture system 300 includes at least one ottoman or
footrest 440 positioned within the right side base 418. The
ottoman or footrest 440 cannot actually be seen 1n FIG. 36,
as 1t 1s 1n a retracted position. The ottoman or footrest 440
1s operated through the lever arm 438. Details associated
with the use of a linkage mechanism for purposes of
operating an ottoman through the use of a lever arm at the
side of a furniture system were previously shown 1n FIG. 30
and also previously described herein 1n the detailed descrip-
tion of FIG. 30. A similar linkage arrangement for operating
the ottoman or footrest 440 through the lever arm 438 can be
utilized with respect to the furniture system 500. FIG. 36
illustrates the ottoman or footrest 440 in the retracted
position, while FIG. 37 illustrates the ottoman or footrest
440 1n the extended position.

FIGS. 38 and 39 illustrate a further embodiment 520 of a
furniture system 1n accordance with the invention. FIG. 38
illustrates an ottoman or footrest 440 1n a retracted position,
and further 1llustrates a storage drawer 442 positioned below
the seat 420 within the base 416. The storage drawer 442 1s
shown i1n the retracted position. FIG. 38 illustrates the
ottoman or footrest 440 1n the retracted position, while FIG.
39 illustrates the ottoman or footrest 440 in the extended
position.

An additional embodiment of the mvention 1s shown as
embodiment 340 as illustrated in FIGS. 40-43. The furniture
system 540 does not include an ottoman or footrest, but
instead includes a pair of storage drawers 444, identified as
left-side storage drawer 442 and right-side storage drawer
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446. FIGS. 40 and 42 illustrate the furniture system 540 1n
a sitting configuration, while FIGS. 41 and 43 illustrate the
tfurmiture system 540 1n a sleep configuration.

A still further embodiment of a furniture system 1n
accordance with the invention i1s illustrated in FIGS. 44-48.
The furniture system 560 1s illustrated 1n a sitting configu-
ration 1 FIGS. 44 and 47. FIGS. 46 and 48 illustrate the
furmiture system 1n a sleep configuration. FIG. 435 illustrates
the furniture system 560 as 1t 1s being moved between a
sitting configuration and sleep configuration. The particular
embodiment 560 of a furniture system in accordance with
the invention does not include any ottoman or footrest, or
any storage drawers. However, the furniture system 560
includes a left-side base and seat configuration 448, and a
right-side base and seat configuration 450. Still further, and
in accordance with the invention, the furniture system 560
includes a center base and seat configuration 452. The center
base and seat configuration 452 1s positioned 1n the center of
the furniture system 560, intermediate the right and left-side
base and seat configurations 446, 448, respectively.

The principles of the present mmvention will now be
described with respect to an embodiment of a furniture
system 600 1n accordance with the mmvention. Furniture
system 600 1s described with respect to FIGS. 55-99. A
number of the principal concepts associated with sofa and
sleep conversion mechanisms, sleep systems and basic con-
cepts associated with the use of a work surface with a
furmiture system have been described in prior paragraphs
herein. Accordingly, many of these details will not be
repeated, although they clearly are associated with furniture
system 600 and other embodiments of furniture systems 1n
accordance with the mvention.

Referring first to FIGS. 55 and 356, the furmiture system
600 1s illustrated 1n FIG. 55 1n a sofa configuration. FIG. 56
illustrates the system 600 in a sleep configuration. FIGS.
57-61 1llustrate side, elevation and partially “cutaway”
views of the system 600, for purposes of illustrating the use
of linkage mechanisms in converting the furniture system
600 from a sofa to a sleep configuration.

As shown 1n these illustrations, the furniture system 600
can include a lower base 602 having any of a number of
various supporting configurations. The lower base 602 1s
connected to other structural components through a con-
necting frame 604. The base 602 and frame 604 can be
structured in various embodiments. Integral with or other-
wise secured to the lower base 602 are a series of front legs
606 and rear legs 608. Upstanding and adjacent the front
legs 606 are a pair of front corners 610. Located at the rear
of the furniture system 600 and extending upwardly from the
rear legs 608 1s a stationary furniture back or outer back 612.
The outer back 612 can be characterized as providing a main
structural member for the furniture system 600, while also
providing support for the movable high back cushion or
inner back 620 (described 1n subsequent paragraphs herein).

Secured to the front of the stationary furniture back 612
adjacent the lateral edges thereof are a pair of sides 614,
comprising a left arm 611 and a right arm 613. Like the outer
back 612, each of the arms 611 and 613 can be characterized
as a main structural member of the furniture system 600.
Further, located within each of the arms 611, 613 are
mechamisms characterized as “conversion mechanisms”.
Specifically, the conversion mechanism positioned within
the arm 611 1s characterized as left-side conversion mecha-
nism 801. Correspondingly, the linkage mechanism associ-
ated with the right arm 613 (corresponding to the linkage
mechanism primarily shown within the several views of the
drawings) 1s characterized as right-side conversion mecha-
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nism 800. The mechanisms 800 and 801 are substantially
similar 1n structure but may function with certain differences
which will be made apparent from subsequent description
herein (see, for example, the push button actuator 615 which
1s connected into the right-side mechanism 800). Collec-
tively, the mechanisms 800, 801 are characterized as a
“linkage mechanism” 880. It should be noted that each of the
mechanisms 800, 801 1s configured and packaged so as to
exist within the interiors of the sides 614. Positioning the
mechanisms 800, 801 1n these “lidden” interiors essentially
climinates a safety hazard which exists with respect to other
linkage mechanisms which may have physically accessible
“pinch points™ and other structures of potential harm.

As described i subsequent paragraphs herein, the linkage
mechanisms 800, 801 operate so as to mechanically provide
the conversion of the furniture system 600 between sleep
and sofa configurations. The sides 614 extend forwardly and
can include corresponding armrests 616 positioned on the
top of the sides 614. As further shown 1n FIGS. 55 and 56,
the system 600 also includes a movable high back cushion
or inner back 620. The movable back cushion 620, with the
system 600 1n a sofa configuration (as shown in FIGS. 55
and 56), 1s supported on the stationary outer back 612. The
high back cushion or inner back 620 provides a back cushion
when the furniture system 600 1s 1n the sofa configuration,
and further provides a sleep surface (with the rear surface of
the mner back 620 providing the upward facing sleep
surface) when the furniture system 600 i1s i1n the sleep
configuration.

As previously described with respect to other furniture
systems set forth herein, 1t 1s advantageous to provide means
for facilitating the initiation of movement of the furniture
system 600 from the sofa configuration to a sleep configu-
ration. In part, the means for facilitating 1nitial movement
helps to overcome the inertial forces which exist for the
furmiture system 600 and nner back 620 when the system
600 1s stationary and 1n the sofa configuration. With respect
to the furniture system 100 previously described herein and
illustrated 1n FIGS. 1 and 2, a removable high back cushion
120 included a handle 122 accessible to the user. The user
could be positioned in the front of the furmiture system 100,
and pull forwardly on the handle 122 to 1nitiate movement
of the system 100 from a sofa configuration to a sleep or bed
configuration.

In accordance with further concepts of the invention, and
to also facilitate the capability of the user to initiate furniture
system movement, the Turniture system 600 includes what 1s
characterized as a push button actuator 615 mounted on the
arm rest 616 associated with the right arm 613, although the
actuator 613 can be positioned in any of a number of desired
positions. The push button actuator 6135 is directly associated
with the mechanism 800 (as described 1n subsequent para-
graphs herein) and 1s adapted for use by an end user for
purposes ol engaging a conversion mechanism latch (de-
scribed 1n subsequent paragraphs herein). Engaging the
conversion mechanism latch will cause the inner back 620 to
initiate forward motion and present itself for conversion to
a sleep surface. It desired, the use of the push button actuator
615 can take the place of a handle or similar device
associated with the inner back 620 which the user may
physically engage and pull forward so as to imitiate the
conversion process. For persons of small stature or those
with certain disabilities, the push button actuator 6135 can be
particularly advantageous.

The furnmiture system 600 can also include a pair of
opposing seat cushions 628. The seat cushions 628 can
remain stationary during conversion movement of the fur-
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niture system 600 between the sofa configuration and the
bed or sleep surface configuration. The seat cushions 628
provide both a seating surface when the system 600 1s 1n the
sofa configuration, and a sleep surface “support” when the
system 600 15 1n the sleep configuration.

In addition to the foregoing components of the system
600, the system can include one or a pair of extendable and
retractable integrated ottoman foot rests 630. An ottoman
toot rest 630 1s shown 1n a retracted configuration in FIG. 55,
and 1s positioned below the seat cushion 628 on the right
side of the system 600 as looking toward the back of the
same. Accordingly, i both FIGS. 55 and 56, the ottoman
foot rest 630 1s substantially hidden from view. Details
associated with the foot rest 630 are set forth 1n subsequent
paragraphs herein, with respect to a description of the
illustrations of FIGS. 93 and 94. Still further, the furniture
system 600 can include an oftoman actuator lever 601,
illustrated 1n a number of the drawings, including FIGS. 55
and 56. The actuator lever 601 can be manually operated by
the user for purposes of extending and retracting the ottoman
foot rest 630. In addition to the ottoman foot rest 630, the
system 600 can include an extendable and retractable drawer
assembly 632. The drawer assembly 632, like the ottoman
foot rest 630, 1s also located below one of the seat cushions
628 and 1s shown 1n a retracted position 1n FIGS. 55 and 56.
A drawer front panel 634 1s specifically shown 1n FIGS. 55
and 56, while details relating to the drawer assembly 632
which may be utilized 1n accordance with the invention are
described in subsequent paragraphs herein, and 1llustrated 1n
FIGS. 96 and 97.

FIGS. 55 and 56 also partially illustrate an adjustable
table assembly 700, having a tabletop 701. As will be made
apparent from subsequent description herein, concepts asso-
ciated with the adjustable table assembly 700 form a number
of the principal concepts of the invention. In particular, 1t
should be noted that 1n accordance with certain aspects of
the invention, not only 1s an adjustable table assembly 700
provided, but the table assembly 700 i1s provided within a
tfurmiture system which provides for a number of different
functional configurations. The advantages of the adjustable
table assembly 700 in accordance with the invention will be
described 1n subsequent paragraphs herein with respect to
operation of the adjustable table assembly 700. Also 1llus-
trated 1n FIGS. 55 and 56, as part of the adjustable table
assembly 700, 1s a table 60 mechanism brake release handle
702 and table skirt 706. The brake release handle 702 1s an
input device employed by the end user to disengage the table
mechanism brake by way of a table mechanism brake link
described and illustrated 1n subsequent paragraphs herein.
The release of the table mechanism brake allows the table
mechanism to be moved 1nto one of three positions. Greater
details regarding the table assembly 700 and the adjustable
positioning of a table mechamism 710 will be described in
subsequent paragraphs herein with respect to additional
illustrations.

As earlier stated, the furniture system 600 employs a
conversion mechanism 880 comprising linkage mechanisms
800, 801 which are associated with the furniture arms 612,
613, respectively.

Operation of the conversion mechanism 800 will now be
described primarily with respect to FIGS. 57-61. However,
additional drawings and written descriptions thereof as set
forth 1n subsequent paragraphs herein are directed to a
turther understanding of the conversion mechanism 880. For
example, FIGS. 62-66 are enlarged views of the linkage
mechanism 800 as positioned and operable within the arms
611, 613. Correspondingly, FIGS. 67-73 are various views
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of components of the linkage mechanism 800, but shown 1n
a standalone format independent of other elements of the
furmiture system 600. Still further, FIG. 88 1llustrates a front,
perspective view of the right arm 613 and linkage mecha-
nism 800 when the furniture system 1s 1n the sofa configu-
ration. In addition, FIG. 89 1s a front, elevation view of one
half of the furniture system 600, showing the linkage mecha-
nism 800 within the right arm 613 1n an exposed configu-
ration, and with the system 1n a full sofa configuration.
Correspondingly, FIG. 90 1s a plan view of the linkage
mechanism 800 shown in an exposed position, and further
showing the right half of the furniture system 600.

Turning to the specific operation of the furniture system
600 and the linkage mechamism 880, the mechamism 800
(which 1s associated with the side 614 comprising the right
arm 613) will be described 1n detail with regard to furniture
system operation. However, as earlier stated, it should be
understood that the linkage mechamsm 801 (which 1s asso-
ciated with the side 614 comprising the left arm 611) will
essentially operate in tandem and 1s substantially structurally
and functionally equivalent to the mechanism 800. Further,
it shall be assumed that the furniture system 600 1s first in the
sleep configuration as 1illustrated in FIG. 55. With reference
in particular to FIGS. 57-73, the user will activate the push
button actuator 615, exerting downwardly directed forces on
the same. The actuator 615, being characterized as an “end
user mput device”, operates so as to disengage a conversion
mechanism latch 804 (described 1n subsequent paragraphs
herein). This disengagement will initiate movement of the
inner back 620 1nto motion, for presenting itself for conver-
sion to a sleep surface.

More specifically, when the push button actuator 615 1s
activated, the actuator 615 will cause downwardly directed
forces to be exerted on an elongated push button link 802.
The push button link 802 can be 1n a form of a formed steel
rod that translates vertical input motion into a horizontal
motion which releases the conversion mechanism latch 804.
As the push button link 802 moves 1n a horizontal direction
(as shown 1n the sequences from FIGS. 57-73, a push button
link guide 810 1s positioned near the bottom portion of the
push button link 802, and provides a bearing surface for the
push button link 802 to convert from vertical motion to
horizontal motion. Operating 1n conjunction with the push
button link guide 810 1s a push button security bolt 816
which can be used to facilitate prevention of intentional or
accidental misuse of the entirety of the linkage mechanism
880. It may be noted that at various locations within the right

arm 613 links are positioned which can be characterized as
mechanism mount links 830. One such mount link 830 1s
shown adjacent the push button link guide 810 located at the
bottom portion of the push button link 802. Each mechanism
mount link 830 associated with the right arm 613 provides
for a connection within the linkage mechanism 880 which
mounts the linkage mechanism 800 to the inside portion of
the right arm 611. As the push button link 802 moves
horizontally along the push button link guide 810, 1t will act
to operate the mechanism latch 804 located near the bottom
central portion of the right arm 613. This feature 1s shown 1n
detail 1n the enlarged illustration of FIG. 62 which corre-
sponds to FIG. 57 with respect to the mner back 620
beginning to overcome inertial forces and move forwardly.
It should be noted that a function of the mechanism latch 804
1s to lock the back cushion or inner back 620 1n the stationary
position corresponding to the sofa configuration. That 1s, the
mechanism latch 804 acts so as to lock the conversion
mechanism 880 1n the upright or “normal” seating position
with respect to the mner back 620. By releasing the mecha-
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nism latch 804, a mechanism assist link 806 1s activated. The
mechanism assist link 806 provides a mechanical interface
between an assist cylinder housing 818 and the conversion
mechanism 800 associated with the rnight arm 613. As
illustrated 1n a number of the drawings, include FIGS. 57-67,
the mechanism assist link 806 1s connected at 1ts lower end
to the assist cylinder housing 818. The assist cylinder
housing 818 houses an assist cylinder 808 and directs forces
from the assist cylinder 808 directly to a specific point on a
mechanism front link 826 through a mechanism assist link
806. The mechanism assist link 806 essentially provides the
interface between the assist cylinder housing 818 and the
mechanical linkages of the conversion mechanism 800
through the mechanism front link 826. The lower portion of
the mechanism assist link 806 1s directly connected to the
assist cylinder housing 818 and the upward portion of the
assist cylinder 808 housed therein. Correspondently, the
upward portion of the mechanism assist link 806 1s pivotably
connected to the elongated mechamsm front link 826. The
mechamism front link 826 can be characterized as a link in
the conversion mechanism 800 to which the assist cylinder
808 applies forces through the mechanism assist link 806.

In summary, a push button interface 613 1s operated by the
user, so as to activate vertical and horizontal motion of a
push button link 802. The push button link guide 810
provides a bearing surface for the push button link 802 to
convert the vertical motion provided by the push button
actuator 613 1nto a horizontal motion. The horizontal motion
of the push button link 802 releases the mechanism latch
804. The push button link 802 also operates in combination
with the assist cylinder 812. The assist cylinder 812 applies
forces to the conversion mechanism 800 through the mecha-
nism assist link 806 and the mechanism front link 826. With
the assist cylinder 808 applying forces to the conversion
mechanism 800, the mechanism 800 causes the inner back
to be lifted to a predefined position. This occurs as a result
of opening the mechanism latch 804 so as to operationally
release the assist cylinder 808. This activity 1s primarily
shown 1n FIGS. 57, 58 and 62, 63.

Reference will now be made to other components of the
linkage mechanism 800 as illustrated 1n FIGS. 57-73, as
such components function to provide movement of the
furnmiture system 600 between 1ts sofa configuration and 1ts
sleep configuration. Specifically, and as earlier described 1n
part, the assist cylinder 808 applies forces to the conversion
mechanmism 800. These forces will cause the inner back 620
to move from 1ts “sofa” position shown 1n FIG. 57 to a raised
and predefined position shown in FIG. 38. The assist cyl-
inder 808 1s allowed to operate after the push button link
802, through 1ts horizontal motion, releases the mechanism
latch 804.

As the assist cylinder 808 moves vertically upwardly, the
pivot connection of the mechanism assist link 806 causes
angularly upward movement of the mechanism front link
826 through the pivotable connection thereof. The mecha-
nism front link 826 1s characterized as the link in the
conversion mechanism 800 to which the assist cylinder 808
applies forces. The mechanism front link 826 has one end
pivotably connected to a mechamsm mount link 830. As
carlier described, the mechanism mount links 830 provide
links 1n the conversion mechanism 800 which mount the
same to the mside portion of the arm panel. An opposing end
of the mechanism front link 826 1s pivotably connected to
one end of a mechanism back link 820. The pi1vot connection

between the mechanism front link 826 and the mechanism
back link 820 provides for control of the motion of the
mechanism back link 820.
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The mechanism back link 820 can be characterized as
providing the link 1n the conversion mechanism 800 which
transiers motion through the mechanism back link rod 822
and mechanism back attachment plate 832. The mechanism
back link rod 822 1s illustrated from an “end on™ position in
FIGS. 56-67. The longitudinal extension of the rod 822 is
illustrated, for example, in FIGS. 68-70 and 72, 73. The
mechanism back attachment plate 832 1s primarily shown in
FIGS. 68, 72 and 73. The mechanism back link rod 822, in
conjunction with the mechanism back link 820 and the
mechanism back attachment plate 832, aids in the transfer of
motion to the mner back 620. Correspondingly, the mecha-
nism back attachment plate 832 provides for an interface
between the conversion mechanism 800 and the inner back
620, while aiding 1n the transfer of motion to the inner back
620. Connections between the mechanism back link rod 822
and the mechanism back attachment plate 832 are primarily
shown 1n FIGS. 68-73. Other elements associated with the
conversion mechanism 800 include an assist pivot clip 834.
The pivot clip places and secures the assist pivot 814 in the
proper location on the right arm assembly. Also, the mecha-
nism 800 includes an assist cylinder guide 836. The assist
cylinder guide 836 can be utilized to hold the assist cylinder
housing 818 1n position during cylinder installation.

In accordance with the foregoing, and as illustrated 1n
FIGS. 57 and 58, the furniture system 600 1s moved from a
normal seating position or sofa position to one where the
inner back 620 1s put into motion by the assist cylinder 812.
FIG. 39 illustrates the assist cylinder 812 at what could be
characterized as “maximum stroke.” In this position, the
assist cylinder 812 can essentially be characterized as pre-
senting and holding the mner back 620 for additional end
user mput. FIG. 60 illustrates further activity directed
toward movement of the furniture system 600 from the sofa
configuration to the sleep configuration. This occurs through
the end user physically grasping the inner back 620 and
pulling forward thereon. As the end user exerts pulling
forces on the inner back 620, the inner back 620 will be
caused to rotate to a position where the 1inner back 620 will
rest on the seat cushions 628 as illustrated in FIG. 61.

In accordance with certain principal concepts of the
invention, furniture systems in accordance therewith can
include a desk, table or similar type of work surface incor-
porated within the furniture system. For example, and as
previously described herein with respect to FIGS. 31-35, the
furmiture system 400 includes a desk 414. In furniture
system 400, the desk 414 extends forwardly from an upper
central portion of the back front surface 410, again as
illustrated in FIGS. 31-35. As further described with respect
to these drawings, the desk 414 includes an upper work
surface 434. Advantageously, and in accordance with one
concept of the invention, the desk 414 can be constructed so
as to not extend forwardly beyond the frontal vertical plane
of the furniture system 400. The desk 414 1s further station-
ary relative to the back front surface 410. The desk 414 1s
also shown and described in various drawings with respect
to furniture systems 500, 520, 540 and 3560. Each of these
furmiture systems has been previously described herein,
particularly with respect to certain features of the desk 414.

The furmiture system 600 also includes a table which 1s
adapted for use with the features of the system 100 which
provide for the conversion mechanism 800 and the capa-
bilities of converting the system 600 from a sofa configu-
ration to a sleep configuration. However, distinguishable
from the previously described desk 414 associated with
furmiture systems 400 et al, the table associated with the
furmiture system 600 1s positionally adjustable independent
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of the inner back 620. In accordance with certain aspects of
the 1nvention, the adjustable table and associated table
assembly are positionable at fixed and predetermined
heights. These heights can be, for example, an uppermost or
“table” height, a middle level or “arm™ height, and a
lowermost or “seat” height. These various positions are
shown 1n specific i1llustrations and features associated with
cach will be described 1n subsequent paragraphs herein.
Turning to the basics of the features associated with the
adjustable table, FIG. 55 illustrates a table assembly 700
having a horizontally disposed tabletop 701. The tabletop
701 1s adjustably mounted to an adjustable table mechanism
or table mechanism 710. The table mechanism 710 1is
substantially hidden from view 1n FIG. 55, but 1s shown 1n
greater clarity in FIGS. 62, 63 and other illustrations there-
after. Returning to FIG. 55, the drawing further illustrates
the tabletop 701 1n what 1s characterized as a lowermost or
“seat” position. The assembly 700 further includes a table
mechamism brake release handle 702. This handle device
702 1s operated by an end user for applying 1mput so as to
disengage a table mechanism brake (not shown 1n FIG. 55
and described subsequently herein) by way of a table
mechanism brake link (also not shown i FIG. 55, but
described and illustrated 1n subsequent paragraphs herein).
Disengagement of the table mechanism brake will permit the
table mechanism 710 to move ito one of three desired

positions, 1n combination with the movement of the tabletop
701.

Also partially shown in FIG. 55 1s a table skirt 706. The
table skirt 706 essentially comprises a housing which 1s
mostly cosmetic 1n nature and 1s used to cover the table
mechanism 710 and surrounding frame elements.

FIG. 56 15 a perspective view of the furmiture system 600
similar to FIG. 55, but showing the furniture system in a
sleep configuration. In this sleep configuration, the inner
back 620 rests on the top of the sofa cushions 628. Also, for
purposes of this configuration, the tabletop assembly 700
must be configured so that the tabletop 701 and table
mechanism 710 are in the lowermost or “seat” position. As
apparent from FIG. 56, and other illustrations herein, the
tabletop 701 must be positioned so that the upper portion
thereot 1s below a horizontal plane formed by the upper
horizontal surfaces of the sofa cushions 628. Further, the
width of the tabletop 701 1s preferably narrower than the
spatial width between opposing sides of the sofa cushions
628. Correspondingly, 1f it 1s desired to maintain a “mini-
mum’” footprint for the entirety of the furniture system 600
with the tabletop assembly 700, the depth of the tabletop 701
should preferably be less than the depth of the system 600
as measured from the front of the sofa cushions 628 to the
rear of the sofa cushion 628.

Limitations on dimensions are better shown with respect
to the views of FIGS. 62 and 63. FIG. 62 15 a perspective
view showing the tabletop assembly 700 1n a position where
the tabletop 701 1s at the midlevel or “arm™ position. It 1s at
this position that the tabletop 701 1s at an appropriate height
to act as an armrest (either sideways or frontways) for users
seated on one or both of the side cushions 628.

FIG. 63 1s a perspective view similar to FIG. 62, but
shows the tabletop assembly 700 1n a position where the
tabletop 701 1s 1n the uppermost or “table” height. It 1s at this
height that the tabletop 701 can best be employed as a table
or similar work surface for users seated on the seat cushions
628 or directly in front of the tabletop 701 (on a chair or
other seating arrangements independent of the furniture
system 600 1tsell). For purposes of description, an assump-
tion 1s being made that the tabletop 701 1s rectangular in
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structure. However, it should be emphasized that the top 701
can take on various shapes and configurations, without
departing from the scope of the novel concepts of the
invention. The tabletop width 1s shown 1n FIGS. 62 and 63
as width TW. Correspondingly, the width of the open space
between the side cushions 628 1s shown 1n the drawings as
width SW. For purposes of allowing the tabletop 701 to be
positioned below the mner back 620 and the top of the seat
cushions 628 when the furniture system 600 1s in the sleep
configuration, the tabletop 701 must fit within what 1s
characterized within the drawings as middle spatial area 712.
The middle spatial area 712 can be characterized as the area
formed between the opposing inner ends of the seat cushions
628 and the distance from the top of the seat cushions 628
downwardly to the floor. Correspondingly, for the tabletop
701 to fit within this middle spatial area 712, the table width
TW must be less than the spatial width SW.

In addition, and as previously discussed herein, one
advantageous concept of the mvention (although not neces-
sarily required with respect to the basic concepts of the
invention) relates to the furmiture system 600 maintaining a
constant, minimum footprint. To do so, the front portion of
the tabletop 701, 1dentified as front portion 714 1n FIGS. 62
and 63, should be maintained at all times during adjustment
in a position which does not extend forward of a horizontal
plane formed by the front horizontal portions of the seat
cushions 628. To ensure this feature, the table depth TD as
shown 1n FIGS. 62 and 63 should be less than the seat depth
SD. Further, the middle spatial area 712 should be of a
suflicient size so that users sitting on the seat cushions 628
on opposing sides of the tabletop assembly 700 can com-
fortably position their legs and feet below the tabletop 701,
when the tabletop 701 1s in the arm position or the table
position.

The structural elements associated with the table assem-
bly 700 and their functional interaction will now be
described primarily with respect to FIGS. 77-87. In this
regard, FIG. 77 essentially provides an underside view of the
table assembly 700 and 1ts relationship to various other
components of the furniture system 600. FIGS. 78-87 are
primarily directed to various views of the adjustable table
mechanism or table assembly 700 as 1t appears for various
states of the table assembly 700. With reference primarily to
FIGS. 77 and 78, the table assembly 700 includes a hori-
zontally disposed table top 701 having a table mechanism
brake release handle 702 associated therewith. The brake
release handle 702 can be characterized as an end user input
device for disengaging the table mechanism brake through
the use of the table mechanism brake link 750. The brake
link forms a part of the table top support assembly 748 and
essentially transfers motion of the table mechamism brake
release handle 702 to the internal brake components of the
table mechanism inner column assembly 742. The table
mechanism brake release handle 702 1s attached to the
bottom of the table top 701 through the brake release handle
attachment plate 704. In accordance with the foregoing, the
table mechanism brake link 750 transiers the motion of the
brake release handle 702 to the internal brake components of
the table mechanism inner column assembly 742.

Attached to the top of the table mechanism inner column
assembly 742 1s the table top support assembly 748. The
support assembly 748 1s 1n the form of a cantilever support
structure, with the table top 701 being attached thereto. The
table mechanism inner column assembly 742 correspond-
ingly forms the telescopic portion of the table mechanism
itself. This assembly can include counter balance compo-
nents, for assisting 1n overcoming the weight of the table top
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701. The table top 701 and the table top support assembly
167 are also attached to this inner column assembly 742.

As expressly shown in FIG. 77, the table assembly 700
also includes a table mechanism cover 730. The table
mechanism cover 730 essentially comprises a cosmetic
piece, used to cover the top portion of the table mechanism
outer column assembly 736. The table mechamism outer
column assembly 736 can be characterized as the stationary
portion of the table assembly 700 that interfaces with the
frame work of the furmiture assembly 600.

Positioned at the lower portion of the table assembly 700
are a pair of frame support brackets 720. The frame support
brackets 720 operate so as to tie the outer back 612 and the
universal frame mount together so as to significantly reduce
torsonal forces when under load. This concept will be
explained 1n greater detail herein.

The lower portion of the table assembly 700 also includes
a table mechanism foot 732. The foot 732 provides for a
floor support to the table assembly 700. Also located at the
lower portion of the table assembly 700 1s a table mechanism
lower attachment bracket 738. The bracket 738 operates 1n
association with a table mechanism leveling bolt housing
726. The bolt housing 726 1s used 1n conjunction with the
table mechanism leveling bolt 724 and table mechamism
leveling nuts 723 for adjusting the level of the table top 701.

A number of the structural elements described 1n the
foregoing paragraphs were shown 1n FIG. 77. FIGS. 78-87,
showing the table adjustment mechamism in a standalone
format show other elements of the table assembly 700. For
example, FI1G. 78 illustrates the structure and location of the
table mechanism upper attachment bracket 740. This bracket
(or series of brackets) are located 1n the table mechanism
outer column assembly 736 and attached to the table assem-
bly 700 to the frame work of the furniture system 600.
Correspondingly, FIG. 78 illustrates the table mechanism
lower attachment bracket 738. Still further, FIG. 78 1illus-
trates a set of table mechanism guide bearings 746. These
guide bearings 746 are located within the table mechanism
outer column assembly 736 and guide the table mechanism
inner column assembly 742 through its motion.

The operation of the table assembly 700 will now be
briefly summarized. Specifically, the release handle attach-
ment plate 704 1s attached securely to the bottom side of the
table top 701. Correspondingly, the table mechamism brake
release handle 702 1s mounted to and pivots on the release
handle attachment plate 704. The table mechanism brake
link 750 1s attached to the table mechanism brake release
handle 702. The table mechanism brake link 750 connects to
a conventional brake locking mechanism which 1s located
within the cable mechamism iner column assembly 742.
Correspondingly, the mner column assembly 742 engages
the table mechanism outer column assembly 736. This
mechanism therefore locks the table mechanism 1nner col-
umn assembly 742 and table mechamism outer column
assembly 736 together at the three specific heights, namely
seat height, arm height and table height. To adjust the height
of the table, the table mechanism brake release handle 702
can be pulled forward, thereby disengaging the brake
mechanism. This disengagement allows the table top 701 to
be moved up or down to one of the three desired positions.

Another feature associated with the table assembly 700 1n
accordance with certain concepts of the invention relates to
leveling features. Specifically, for purposes of leveling, a
table mechanism leveling bolt housing 726 1s used with the
leveling bolt 724 and leveling nuts 7235. The leveling bolt
housing 726 1s attached to the outer back 12. The leveling
nuts 725 are threaded onto the leveling bolt 724. The nut and
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bolt assembly 1s then slid 1nto the table mechanism leveling
bolt housing 726. The ifree end of the table mechanism
leveling bolt 724 1s attached to the table mechanism lower
attachment bracket 738. Due to appropriate weight and
leverages, the entire table assembly 700 essentially creates
a state ol constant pressure between the table mechanism
leveling bolt 724, table mechanism leveling nuts 725 and the
table mechamism leveling bolt housing 726. The leveling
function 1s performed by manually turning the two table
mechanism leveling nuts 725. This action, dependent on the
direction of turn, will increase or decrease the distance
between the outer back 612 and the table mechanism lower
attachment bracket 738. This increase or decrease 1n dis-
tance will proportionally translate to the angle of the table
top 701.

Other features 1n accordance with the mvention include
structure which will tend to reduce the eflect of splaying of
the seat cushions 628 when weight 1s applied to the table top
701. Specifically, this feature 1s accomplished in part
through the use of frame support bracket 720. As earlier
described, the frame support bracket 720 ties together the
outer back 612 and what can be characterized as the uni-
versal frame mount, which 1s the entirety of the interface
between the arms, frame components and optional compo-
nents (such as drawers, ottomans, blank panels and the like).
When weight 1s applied to the table top 701, 1t translates nto
a torsional force which tends to splay the seat cushions 628.
Also, not only are the seat cushions 628 splayed outward,
but also splayed outwardly 1s the frame work to which they
are attached. That 1s, the distance between the outer back
620 and the universal frame increases when a given force 1s
applied to the table top 701. The frame support bracket 720
reduces this splaying eflect by transierring these torsional
forces to the rnigid frame of the outer back 612.

As earlier described, one of the features of furniture
systems 1n accordance with the invention relates to the
capability of providing for what can be characterized as
“peripheral” accessories. For example, and as earlier
described, the furniture system 600 may include an ottoman
assembly. Such an assembly 1s shown 1n FIGS. 94 and 95.
With reference thereto, an ottoman assembly 900 1s shown
as being incorporated within the furniture system 600. The
ottoman assembly 900 1tself can be conventional in nature
and include well known and commercially available otto-
man mechanism assemblies 902. Other elements of FIGS.
93 and 94 referenced by numerals have been previously
described herein, except for the various ottoman mechanism
assemblies 902, the calf rest 904 and foot rest 906. The
ottoman assembly 900 can be made so as to be hidden from
view under one of the seat cushions 628, and then extended
as desired through the use of the ottoman lever 601. Of
course, furmiture systems 1n accordance with the mvention
can 1include one or more ottomans, or none whatsoever.

In addition to the ottoman assemblies 900, the furniture
system 600 can also include drawer assemblies as also
previously described herein. As an example, FIGS. 95 and
96 illustrate a conventional drawer assembly 920 in an
extended position. The drawer assembly 920 1s shown as
having a drawer tub 922, formed within a drawer frame 924.
A conventional and commercially available drawer slide 926
can be utilized to extend and retract the drawer assembly
920.

In accordance with the foregoing, extremely comiortable
and versatile seating arrangements have been provided as
furmiture systems 1n accordance with the invention, with
certain of the furniture systems combining and adding the
needs of desking and sleeping 1nto a single space-eflicient
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furniture unit. In this manner, a virtual “family room™ can be
provided inside, for example, a hospital patient room. This
furmiture system provides versatility, while continuing to
maintain a small, compact footprint that does not encroach
upon any ‘“‘working space” of the hospital room. That 1s,
hospital stall can move eflortlessly about, even while in
emergency situations, with the family and friends warmly
and comiortably embraced within the furniture system. It 1s
this novel combination of functionality which forms the
basis of a number of the concepts of the mvention. Such
functionality includes the integration of seating, work sur-
face/desking and sleep configurations. Also, certain furni-
ture systems 1n accordance with invention include integrated
footrests or ottomans, as well as integrated storage. Con-
version between a sitting configuration and a sleep configu-
ration 1s provided within the furniture system’s own foot-
print. Still further, the sleep surface provided by the back
front surface 410 1s separate from the sitting surface pro-
vided by the seats 424. Also, the conversion mechanisms,
such as the linkage mechanism 470, are concealed within the
arms 428. Still further, and as previously described, the seats
424 provide for alternative seating positions, including a
torward position and a sideways position. In addition, the
desk or work surface essentially converts to a working
position, without moving out of the footprint of the furniture
systems.

It will be apparent to those skilled in the pertinent arts that
other embodiments of furniture systems 1n accordance with
the invention, including sleep systems with various combi-
nations, can be designed. That 1s, the principles of furniture
systems 1n accordance with the invention are not limited to
the specific embodiments described herein. Accordingly, it
will be apparent to those skilled 1n the art that modifications
and other variations of the above-described illustrative
embodiments of the mvention may be eflected without
departing from the spirit and scope of the novel concepts of
the 1vention.

The 1nvention claimed 1s:

1. A standalone furniture assembly adapted for conversion
between various configurations, the assembly comprising:

a supporting frame;

a seat supported by the supporting frame and having an
upper surface on which a user may sit when the
assembly 1s 1n a sitting configuration;

a back supported by the supporting frame and movable to
cover the seat when the assembly 1s 1n a sleep configu-
ration;

a horizontal table; and

a table mechamism coupled to the horizontal table and to
the supporting frame;

wherein the table mechanism i1s operable to move the
horizontal table between at least two operable positions
relative to the supporting frame, a first position at a first
horizontal table height and a second position at a
second horizontal table height different than the first
horizontal table height.

2. A standalone furniture assembly in accordance with
claim 1, characterized 1n that the table mechanism 1s further
operable to lower the horizontal table to a sleep position as
the [system assembly] standalone furniture assembly is
moved from the sitting configuration to the sleep configu-
ration.

3. A standalone furniture assembly 1n accordance with
claim 1, characterized in that either the first position or the
second position of the table 1s a position which permits users
located to the sides of the table to sit on the [system
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assembly] standalone furniture assembly with their knees
comiortably positioned under the horizontal table.

4. A standalone furmiture assembly in accordance with
claim 1, characterized in that a foot print of the standalone
furmiture assembly 1s maintained as a predetermined foot
print independent of the particular one of said configurations
at any given time, including being independent of any
particular table position at any given time.

5. A standalone furmiture assembly in accordance with
claim 4, characterized 1in that when the standalone furniture
assembly is in the sitting configuration, the [seats] seat of the
standalone furniture assembly [remain] remains in the same
position as [they exist] iz exists when the standalone furni-
ture assembly 1s 1in the sleep configuration.

6. A standalone furniture assembly in accordance with
claim 1, characterized 1n that the table mechanism operates
so as to store the horizontal table between opposing seats of
the assembly, when the assembly 1s 1n the sleep configura-
tion.

7. A standalone furmiture assembly in accordance with
claim 1, characterized 1n that the assembly comprises at least
one integrated foot rest, movable between an extended
position and a hidden, retracted position.

8. A standalone furmiture assembly in accordance with
claim 1, characterized 1n that the assembly comprises at least
one drawer assembly, movable between an extended posi-
tion, and a hidden, retracted position.

9. A standalone furniture assembly 1n accordance with
claim 1, characterized in that when the assembly 1s 1n the
sleep configuration, the back further comprises an inner
back [functions] so as to provide a sleep surface for the user.

10. A standalone furniture assembly 1n accordance with
claim 1, characterized in that the assembly comprises user
actuated means coupled to a linkage mechanism for con-
verting the [system assembly] standalone furniture assembly
between configurations.

11. A standalone furniture assembly 1n accordance with
claim 10, characterized 1n that the linkage mechanism com-
prises an assist cylinder activated by manual operations of
the user so as to mitially overcome 1nertial forces and initiate
movement of an inner back when the sleep system 1s moving
from [a] the sitting configuration to [a] tke sleep configu-
ration.

12. A standalone furniture assembly in accordance with
claim 1, characterized in that the table mechanism com-
Prises:

means attached to [a table top] the horizontal table and

manually operable by the user for mnitiating release of
the [table top] iorizontal table from a functional posi-
tion.

13. A convertible standalone furniture system assembly
comprising;

at least one seat having an upper surface;

at least one back having a front surface and a rear surtace,

and wherein the least one back 1s movable between a
sitting configuration where the front surface and the at
least one seat are exposed and a sleep configuration
where the rear surface 1s exposed and the at least one
seat 1s not exposed;

a horizontal table operably positioned adjacent said at

least one seat; and

table mechanism coupled to the horizontal table wherein

said table mechanism is operable to move the horizon-
tal table between at least two operable positions, a first
position at a first horizontal table height and a second
position at a second horizontal table height different
than the first horizontal table height.
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14. The convertible furniture system assembly of claim 13
wherein [a] t2e first Jof the at least two operable positions]
position comprises the horizontal table being disposed at a
seat height wherein an upper portion of the horizontal table
1s at or below a horizontal plane formed by an upper
horizontal surface of the at least one seat.

15. The convertible furniture system assembly of claim 13
wherein [a] tke second [of the at least two operable posi-
tions] position comprises the horizontal table being disposed
at a horizontal table height wherein an upper portion of the
horizontal table 1s above a horizontal plane formed by an
upper horizontal surface of the at least one seat far enough
for a user to sit on at least one seat with knees comiortably
positioned under the horizontal table.

16. The convertible furniture system assembly of claim 13
wherein the horizontal table 1s positioned so that no portion
thereof extends beyond a vertical plane defined by [the] a
front surface of the at least one seat wherein the footprint of
the convertible furmiture system assembly will not change as
the horizontal table 1s moved between at least two operable
positions.

17. The standalone furniture assembly of claim 12 further
comprising a table mechanism brake release handle mounted
to and pivoting on a release handle attachment plate coupled
to the horizontal table.

18. The standalone furniture assembly of claim 17 further
comprising a table mechanism brake link attached to the
table mechanism brake release handle.

19. The standalone furniture assembly of claim 18
wherein the table mechanism brake link connects to ele-
ments within a table mechanism inner column assembly.

20. The standalone furniture assembly of claim 19
wherein the table mechanism inner column assembly
engages a table mechanism outer column assembly, with the
[brake mechanism] table mechanism brake line locking the
table mechanism column assemblies together at a plurality
of desired functional positions.

21. A standalone furniture assembly adapted for conver-
sion between various configurations, comprising.

a supporting frame;

a seat supported by the supporting frame and having an
upper surface on which a user may sit when the
standalone furniture assembly is in a sitting configu-
ration;

a back supported by the supporting frame and movable to
cover the seat when the standalone furniture assembly
is in a sleep configuration;

at least one linkage mechanism connecting one of the seat
or the back to the supporting frame and operable to
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assist movement of the standalone furnituve assembly
between sitting and sleep configurations;

a horizontal table; and

a table mechanism coupled to the hovizontal table and to
the supporting frame, and operable to move the hovi-
zontal table between at least two operable positions
relative to the supporting frame, a first position at a
first horizontal table height and a second position at a
second horizontal table height different than the first
horizontal table height;

wherein the supporting frame, the seat, the back, and the
horizontal table define a predetermined footprint that
remains constant and does not change as the stand-
alone furniture assembly converts between the sitting
configuration and the sleep comnfiguration, or as the
horizontal table is moved between the first and second
positions.

22. The standalone furniture assembly of claim 21
wherein the at least one linkage mechanism is hidden from
view.

23. A standalone furniture assembly adapted for conver-
sion between various configurations, comprising:

a vight-side base and a left-side base spaced from each

other;

a seat supported on each of the right-side base and the
left-side base and having an upper surface on which a
user may sit when the standalone furniture assembly is
in a sitting configuration;

a back movable to cover the seats when the standalone
furniture assembly is in a sleep configuration;

a horizontal table; and

a table mechanism coupled to the horizontal table and
operable to move the horizontal table between at least
two operable positions relative to the seats, a first
position at a first horvizontal table height above the
space between the right-side base and the left-side
base, and a second position at a second horizontal
table height different than the first horizontal table
height;

wherein the bases, the seats, the back, and the horizontal
table define a predetermined footprint that vemains
constant and does not change as the standalone furni-
ture assembly converts between the sitting configura-
tion and the sleep configuration, or as the horizontal
table is moved between the first and second positions.

24. The standalone furniture assembly of claim 23
wherein the horizontal table is dimensioned to fit between
the seats in the second position.
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