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LIFT RECLINER CHAIR WITH SAFETY SYSTEM

BRIEF DESCRIPTION OF INVENTION

This mmvention relates to power operated lift recliner chairs and more
particularly to a lift recliner chair including a safety switch system adapted to
deenergize the lift motor when an obstacle is present underneath the chair as the
chair 1s being lowered from a raised to a seated position.

Power operated hft recliner chairs are commonly used by persons
needing assistance in transferring from a seated position to a standing position.
Such chairs include a power operated lift mechanism which raises the chair and
tilts 1t forwardly to being its occupant to a standing position and in reverse
lowers the occupant from a standing to a seated position. The chairs also shift
rearwardly to one or more reclining rest positions. United States Patents
No. 4,007,960 1ssued to Gaffrey on February 15, 1977, No. 4,083,599 issued to
Gaffrey on Apnl 11, 1978 and No. 4,993,777 issued to LaPointe on Februry 19,
1991 illustrate various prior lift chairs and their operating lift mechanisms. Lift
chairs of this general type are well known and are sold commercially by
American Dream International, Inc. of Larksville, Pennsylvania, and by others.

Conventional lift chairs usually include a base in the form of a steel
frame which rests on a floor, a chair and an electrically operated lift mechanism
which mounts the chair on the base and operates to power the chair between a
reclining position, a seated position and a raised inclined position. When the
chair 1is 1n a raised position there is a substantial open space between the bottom
of the chair, the components of the lift mechanism, and the base frame. Some
concern has been expressed regarding possible injury to an object such as a
child or animal that might become positioned in the space between the base and
the raised chair without the knowledge of the occupant of the chair, as the chair
1s lowered from its raised position to a seated position. As the chair is lowered

under power



CA 02279421 2002-06-07

2

the child or animal may be squeezed between the

moving and stationary parts o©f the chair and frame

and may severely injured.

This potential problem, regardless of how
minimal the risk, needs to be addressed and avoided
and the i1nvention described hereinbelow provides a
solution to that problem.

SUMMARY OF THE INVENTION:

Accordingly the primary purpose of this
invention 1s to provide a novel 1lift recliner which
includes a safety system which senses the presence of
an object located between a raised chair and the base
frame and deactivates the power 1lift mechanism to
prevent the mechanism from lowering the chalr toward
the base onto the object located therebetween.

A further object of the invention resides
in the provision of the above novel 1lift recliner
wherein the sensing system includes reset circuitry
which must be first actuated before the chiar can
again be moved in a downward direction, thus insuring
that the obstacle between the chair and the base 1is
removed before the chair is again lowered.

Still another object of the 1invention
resides 1n the provision of the above novel 1lift
recliner wherein the novel safety system adds minimal
cost to the recliner.

Therefore, 1n accordance with the present
invention there 1s provided a seating apparatus
comprising a chalr having a bottom, a base frame
supported from a floor, a 1lift mechanism mounting

said chair on said base frame and including motor

means to move sald chalr between a seating position

and a raised forward tilting position in which the

bottom o©0f said chair and said base frame define an

open space therebetween, and electrical control means
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for controlling operation of said motor means and
including sensing means actuatable in response to the
presence ©of an object within said space to disable
sald motor means and thereby prevent said motor means
from lowering said chair toward said base frame, said
sensing means operating substantially 1independently
of any load imposed on sald motor means as sald motor
means ralises or lowers said chair.

Also 1n accordance with the  present
invention, there 1s provided a seating apparatus
comprising a chair having a bottom including a
periphery, a base frame supported from a floor, a
1lift mechanism mounting said chair on said base frame
and including motor means to move said chalr between
a seating position and a raised position in which the
bottom of said chair and said base frame define an
open space therebetween, and electrical control means
for controlling operation of said motor meang and
including strip sensing means mounted on the bottom
of said chair and extending substantially around the
periphery thereof said strip sensing means operable
in response to the presence of an object within said
space to disable said motor means and thereby prevent
said motor means from lowering or raising of said
chair.

Other objects and advantages of the
invention will become apparent from reading the
following detailed description of the invention
wherein reference 1s made to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a front perspective view of the
lift recliner incorporating the safety system of the

invention;
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2b

1s a bottom wview of the chair and

the motor operated lift mechanism taken along line 2-

2 of Fig. 1:

rarwy
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Fig. 3 is a fragmentary side perspective view illustrating the bottom of the

chair, the motor operated lift mechanism, and the base:

Fig. 4 1s a electrical schematic of the circuitry for controlling operation of

the motor operated lift mechanism.
DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings, the novel lift recliner 10 includes a base
12 adapted to rest on the floor, a chair 14 and an electric motor operated lift and
recline mechanism 16 supporting the chair 14 from base 12.

Base 12 is a metal weldment formed from rectangular tubing and including
a pair of laterally spaced rectangular side elements 20 and 22 welded to front and
rear tubular pieces 24 and 26, respectively, to form a generally rectanéular base
support.

The bottom of chair 14 includes a generally U-shaped wooden frame
including laterally spaced side members 30 and 32 and a rear member 34
connected to the side members. A foot rest 36 is pivotally mounted at the front
of chair 14 below seat 38 for movement between a vertical position shown in
Figs. 1 and 3 to a horizontal position when the chair is moved rearwardly to a
reclining position. As shown in Fig. 3 the wooden frame members 30, 32 and
34 and footrest 36 form the bottom perimeter of chair 14 and define a hollow
space underneath the bottom of seat 38.

Lift mechanism 16 includes a pair of laterally spaced lift arm assemblies
40 and 42 each including upper and lower rectangular tubular arms 44 and 46
pivotally attached at their rearward ends to brackets 47 which are welded to
frame 12 on top of tubular members 20, 22 and 26. The forward ends of arms
44 and 46 are pivotally connected to metal frames 48 and 49 which are attached
respectively to the wooden frame members 30 and 32 of chair 14. A reversible

electric motor 50 is pivotally attached to rear cross member 26 of base 12 and

SUBSTITUTE SHEET (RULE 26)
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has a forwardly extending screw and lift tube assembly 52 which pivotally
connects at its forward end via bracket 53 and cross members 54 and 55 to arm
assembhies 40 and 42 and frame assemblies 48 and 50 and to suitable linkage
connected to footrest 36 to raise, or lower the chair as motor 50 1s rotated in one
direction or the other. In Figs. 1 and 3 chair 14 is shown positioned in a raised
and forwardly tilting position to assist the occupant in getting up to a standing
position. The chair is lowered to a horizontal seating position and then reclined
to a horizontal resting position with footrest 36 extended in a horizontal position
by reversing motor 50 and retracting mechanism 52.

The hit rechiner 10 and its operation described thusfar is all conventional
and those in the industry are very familiar with the detailed construction and
operation of such chairs.

As mentioned hereinabove when the chair 14 is in a raised position such
as that shown 1n Figs. 1 and 3, an open space exists between the top of base 12
and the bottom of chair 14 and the various operating arms and components of lift
mechamsm 16. If a child should become positioned within that space and the
occupant of the chair 1s unaware of his presence, as the chatir i1s lowered from the
raised position to the seated position the child may be injured. For example,
should a child’s hand or body be trapped between the bottom of frame members
30, 32 or 34 and base 12, or the bottom of arms 44 and 46 and base 12, severe
Injury may occur as motor 50 continues to run and the chair and mechanism 16
continue to be lowered.

The 1nvention provides a safety system which automatically senses the
presence of a child or other object within that space and deenergizes the motor
50 to stop any further downward movement of chair 14 or mechanism 16 thereby
preventing injury to the child. The sensing system may include any type of

suitable sensing elements but preferably is formed by a plurality of pressure

SUBSTITUTE SHEET (RULE 26)
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sensitive ribbon sensing switches in the form of strips or tapes 60 mounted on the
bottom facing surfaces of the wooden frame members 30, 32 and 34 of chair 14,
the bottom surface of footrest 36, the bottom surfaces of arms 44 and 46. and the
top surfaces of frame members 20, 22, 24 and 26. These ribbon sensing
switches are readily available commercially from suppliers such as Tapeswitch
Corporation of Farmingdale, New York. As is evident in Figs. 1-3 of the
drawings, the ribbon switches 60 extend along substantially the full length of the
various members on which they are applied thereby protecting the entire vertical

space or envelope defined by the outer perimeter of frame members 30, 32. 34.

footrest 36 and the outer extremes of base members 24 and 26 of base 12.
Sensors 60 are extremely pressure sensitive and a slight touch by a child on any
one of the sensors will cause motor 50 to be deenergized by suitable electrical
circuitry such as that illustrated in Fig. 4. Motor 50 is powered from a
conventional 115 volt a.c. house supply system 61 and is operated by a suitable
hand control 62 provided with an actuator switch 64 having up or down positions
to rotate motor 50 in one direction or another to extend or retract actuator unit
52 and thereby raise or lower chair 14 with respect to frame 12. Control 62
normally provides current to motor 50 by way of lines 66, 68 and line 70 which
1s connected to a first microswitch 72 of a relay coil 74 operated by a 12 volt
d.c. supply 80 obtained through a suitable rectifier system from the conventional
house power supply. Coil 74 is normally deenergized and arm 76 maintains
microswitch 72 in a closed condition so that current can flow from line 70
through switch 72 to line 78 to motor 50, thus causing motor 50 to rotate in one
direction or another depending upon the up or down position of switch 64. The
sensor switches 60 are operated from the 12 volt d.c. supply 80. Each of the
sensors 60 includes a microswitch 82 which is closed when the sensor is touched

to supply d.c. current to coil 74 via lines 83, 85, 87 and 88, thereby energizing

SUBSTITUTE SHEET (RULE 26)
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the coil to move arm 76 out of engagement with microswitch 72 and into
engagement with microswitch 84. This stops the flow of a.c. current from line
70 to Iine 78 and thus deenergizes motor 50, stopping downward movement of
chair 14 and the components of lift mechanism 16. The child or other object
which 1s within the vertical space or envelope between the chair and base can
then be removed before any injury occurs. When the child is removed, coil 74
remains energized via lines 90 and 92 and a normally closed reset button switch
94 on hand control 62. Thus, it is necessary for the occupant of the chair to
push reset button 94 to interrupt current flow between lines 90 and 92, and
thereby deenergize coil 74. Arm 76 will reengage and close microswitch 72 and
in this way permit motor 50 to again be energized for up or down operation by
the occupant upon proper actuation of finger switch 64.

Other types of sensor switches may be employed instead of the pressure
sensitive switches 60. For example, light sensitive strips may be used to provide
a curtain of light around the space defined by the perimeter of the bottom of the
chair and top of the base frame. When an object breaks the curtain of light
motor 50 will be deenergized. For some applications, a motion sensor 96
pivotally mounted underneath seat 38 as shown schematically in Fig. 1 and
capable of emitting a wide conical beam downwardly within the envelope of the
chair may be satisfactory. Similarly, other suitable circuitry for resetting the
electrical system may be used, e.g. instead of manually resetting motor 50 it may
be automatically reversed to raise the chair.

The invention may be embodied in other specific forms without departing
from the spirit or essential characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative and not restrictive, the
scope of the invention being indicated by the appended claims rather than by the

foregoing description, and all changes which come within the meaning and range
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of equivalency of the claims are therefore intended to be embraced therein.
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The embodiments o©of the invention in which an
exclusive property or privilege 1s claimed are
defined as follows:

1. Seating apparatus comprising a chailir having

a bottom, a base frame supported from a floor, a 1lift
mechanism mounting said chair on said base frame and
including motor means to move sailid chailir between a
seating position and a raised forward tilting
position in which the bottom of said chair and said
base frame define an open space therebetween, and
electrical control means for controlling operation of
sald motor means and 1ncluding sensing means
actuatable in response to the presence of an object
within said space to disable said motor means and
thereby prevent said motor means from lowering saild
chair toward sald base frame, said sensing means
operating substantially independently of any load
imposed on said motor means as sald motor means

raises or lowers said chair.

2. Seating apparatus as defined in claim 1,
said control means deenergizing sailid motor means and
including reset c¢ircuit means which 1s actuated
before said motor means can be energized to lower

sald chair.

3. Seating apparatus as defined 1in claim 2,
said reset circuit means 1including a reset switch

which 1s manually operated.

4 . Seating apparatus as defined in claim 1,
salid control means including first pressure sensitive
means mounted on the Dbottom o0f said chair and
operable 1in response to a slight touch by said object

to disable said motor means.
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5. Seating apparatus as defined 1i1n claim 4,
said control means 1ncluding second pressure
sensitive means mounted on said base frame and
operable 1n response to a slight touch by said object

to disable said motor means.

6. Seating apparatus as defined 1n claim 1,

sald control means including pressure sensitive means
mounted on said base frame and operable 1n response
to a slight touch by said object to disable said

motor means.

7. Seating apparatus as defined in claim 1,
sald control means 1including reset cilrcuit means
which i1is actuated before said motor means can lower

gsaid chair.

8 . Seating apparatus as defined 1in claim 7,
said reset circuit means including a reset switch

which 1s manually operated.

9. Seating apparatus as defined in claim 7,
salid reset clrcult  means including means for
automatically reversing said motor means toO raise

sald chair.

10. Seating apparatus comprising a chair having
a bottom 1ncluding a periphery, a base frame
supported from a floor, a 1lift mechanism mounting
sald chair on said base frame and 1including motor
means to move sald chair between a seating position
and a raised position 1in which the bottom of said
chair and said base frame define an open space
therebetween, and electrical control means for

controlling operation of said motor means and
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including strip sensing means mounted on the bottom
of said chair and extending substantially around the
periphery thereof said strip sensing means operable
in response to the presence of an object within said
space to disable said motor means and thereby prevent
said motor means from lowering or railsing of said

chair.

11. Seating apparatus as defined 1n claim 10,
said control means 1including second strip sensing

means mounted on the top of said base frame.

12. Seating apparatus as defined 1n claim 11,
salid first and second strip sensing means belng
pressure sensitive switches operable 1n response to a
slight touch by said object to disable said motor

means.

13. Apparatus as defined 1in c¢laim 10, said
strip sensing means being pressure sensitive switches
operable in response to a slight touch by said cbject

to disable said motor means.
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