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We, SICO  INCORPORATED,  of illustration, the present invention as of 7525
Cahill Road, Minneapolis,  disclosed herein is applied to a folding wall
50 Minnesota, U.S.A.,' a Minnesota  type bed, but it will be understood
that the corporation, do hereby declare the  present invention is equally
applicable to 5   invention, for which we pray that a patent  any of the
pivoting type loads discussed may be granted to us, and the method by
above. which it is to be performed, to be    Numerous arrangements have
been  55 particularly described in and by the  proposed in the prior art to
match the following statement:-                  essentially linear
response of a spring to the 10    This invention relates to beds, desks,
inherently non-linear counterbalancing tables and other pivoting loads and
to  force requirements of a fold up bed. One counterbalanced folding hinge
assemblies  such prior art arrangement uses torsion bar  60 for use in such
pivoting loads.        springs as the main counterbalance for the Folding
wall type beds, desks, tables and  bed. Additional springs and linkages are
15  other pieces of furniture are widely used in  then used to counter the
undesired effects situations in which available space is at a  of the
torsion bars when the bed is near the premium. The bed or other piece of
horizontal, use position. This prior art  65 furniture is provided with
hinges so that it  structure involves the disadvantages of can be pivoted
upwards from its generally  nonuniformity  among  manufactured 20
horizontal use position, to a generally  torsion bars, limited range of
adjustment to vertical storage position adjacent a wall, or  compensate for
the nonuniformities and in a small closet placed in a wall for that  also
for variations in bed weight, and a  70 purpose.
torsion bar breakage problem This prior Because the weight involved in even
a  art structure also has the disadvantage of 25  medium sized bed can be
considerable, it  excessive cost and complexity, due to the has long been
considered desirable to  necessity of the compensating springs and provide
some type of counterbalance  linkages.                                 75
springs to make it easier for a person to    Other prior art structures
have proposed move the bed between the in use and  the use of a specially
shaped cam to modify 30  storage positions. It has also been long  the
force of the counterbalancing spring, as recognized that the spring bias
applied as a  a function of the angular position of the torque about the
bed pivot to oppose the  bed. A spring is attached to one portion of  80
weight of the bed is not a linear function of  the bed hinge or pivot and
to the other the position of the bed, but is in the nature  portion of the
hinge by means of a cable, 35  of a sine function of the angular position
of  belt or rope which passes around a cam the bed. 'This of  course is
because the  surface wfiich is fixed to move with the effective lever arm
of the center of gravity  pivoting of the bed. In' these prior art  85 of
the bed about the pivot point increases  devices, the radius of the cam
increases as sinusoidally as the bed is brought down  the bed moves from
the vertical to the 40  from the vertical to the horizontal position.
horizontal position, because the portion of The same situation exists with
respect to  the weight of the bed to be overcome by all types of pivoting
or fold up loads,  lifting is greatest when the bed is near its  90
including but not limited to, fold up desks,  horizontal position,
'diminishing to zero tables, work counters, loading ramps or  when the bed
is' in its vertical position. It 45  doors hinged at the bottom, or any
other  was apparently thought that the large radius member pivoted near its
bottom  for  would give the spring the necessary movement between a
generally vertical to a  leverage to handle the weight of the bed at  95
generally horizontal position. For purposes its  horizontal position, and
that less    1,543,251                                   2 leverage was
needed as the bed approached  As used in this specification  effective 



the vertical position.                   radius" is the distance between
the axis of While the above theory for the shape of  the pivotal movement
of the load and the the eam appears reasonable at first glance,  line of
action of the counterbalance force 5  in actual  practice we have found the
exerted by said resilient biassing means' 70 opposite to be true; namely
that the  said distance being measured normal to effective radius with the
bed in its  said line of action;- "peripheral path length" horizontal
position should be less than the  is the length of the path on the cam
surface effective radius with the bed in its vertical  with which the cable
or other flexible 10  position.                                 connector
is in contact for a given angle of  75 According to the present invention
we  load; and "variable angle of  the load" is the have found that it is
thus necessary to  angle between the vertical and the use consider not only
the effective radius (as  surface  of  the  bed  or  other hereinafter
defined) of the cam at a given  counterbalanced article for any given 15
point, but also the tension or compression  pivotal position between the
vertical and   80 of the spring at that same point which of  horizontal.
course determines the force applied by the    Hinge assemblies for use in
the present spring. But the compression or tension  of  invention can be
made which are compact the spring is itself a function of the total  in
configuration, low in cost, and do not 20  path length or peripheral path
length (as hereinafter defined) over the surface of the  achieve   the
desired counterbalancing cam  from  the start up to the point in  function.
question. It is this path length factor which was apparently overlooked in
the  revious    Means are preferably included for 25  proposals referred to
above. Thus, the  providing an offset angle so that the problem is not
merely one of multiplying counterbalancing spring or other means is 90 the
spring force, usually assumed to be  not engaged as the load i pulled away
from more or less constant, by the variable  its vertical position, until
the centre of effective radius of the cam. Instead,if  gravity of the load
reaches a vertical line 30  excessively long springs are to be avoided
through the pivot -point, thus aiding which would lead to greater
complexity  operation ofthe device.Adjustment means  95 expense, and space
requirements, w have  are preferably provided for adjusting the recognized
that not only is the effective  hinge assembly to different load weights.
lever arm  of the cam  a function of its   In a second aspect the invention
provides 35  angular position, but that the spring  a bed, desk, table or
other pivoting load displacement and hence force developed is  connected to
a supporting structure for 100 also a function' of the angular position of
pivotal movement of said load upwards the cam, since the displacement of
about an axis from a substantially spring is determined  by the peripheral
horizontal position, in which said load is 40  length around the surface of
the cam.    connected to said structure by means of a Accordingly, in a
first aspect the present  flexible connector acting through a resilient 105
invention provides a method of mounting a  biassing means, the flexible
connector bed, desk, table or other pivoting load to a  being in following
contact with a cam supporting structure for counterbalance   surface, and
the resilient biassing means 45  pivotal movement of said load upward
being arried by said structure and the cam about an axis from  a
substantially   surface being carried by said load or the  110 horizontal
position, said  method    resilient biassing means being carried by
comprising:                          said  load and the cam surface being
carried pivotally mounting said load with respect   by said structure the
cam being of shape 50  to said structure;                        such  that
it has an effective radius as operatively interconnecting said load and
hereinbefore defined) of increasing size as  115 said structure through
counterbalance  said. load pivots upwardly about said axis means comprising
resilient biassing means  from  a substantially  horizontal position.
operatively connected  to one of said load    A  counterbalanced folding
hinge 55  and said structure, a cam surface carried by  assembly  according
to a preferred the other of said load and said structure,  embodiment of
the invention  is now  120 and a flexible connector interconnecting
described  with reference  to the the resilient biassing means and said
other  accompanying drawings In the drawings of said load and said
structure and being in  Figure 1 is a view in perspective of the 60
following contact with cam surface;      hinge assembly  according to the
present the shape and disposition of the cam  inention; Figure 2 is a plan
view-of the  125 surface being  such that it provides an  hinge assembly of
Figure  1; Figure 3 is a effective radius (as hereinbefore defined) of view
inside elevation of the hinge assembly increasing size as said pivoting
load pivots  of Figure I, portions thereof being broken 65  upwardly about
said axis.                 away for clarity; Figure 4 is a detailed view 



3                                    1,543,251
3 similar to Figure 3, but with the load shown  the shelf portion 17 of the
base frame avioted to its certical position;      member, as indicated in
broken lines in Figure 5 is a diagrammatic view showing  Figure 4. This
serves to limit the vertical movement of the bed or other load from the
motion of the bed. The stop is adjustable by 5  vertical to the horizontal
position; and  turning head 28 of the  bolt to thread it  70 Figure 6 shows
the cam according to the  further into or out from angle member 22 present
invention.                      and lock nut 29 may then be used to lock
Referring now to the drawings, the hinge  the stop in the desired position.
assembly comprises a base frame member    A cylindrical shaped spring
housing 35 10  10 and a movable frame member 20, which  has a pair of
anchor bolts 36 welded to the   75 are pivoted together by a. hinge pin 15.
outside periphery thereof, for securing the Base frame member  10 is
adapted to be  spring housing to the-base frame member, rigidly secured to
the  floor, or to any  and forproviding adjustment therefor. The suitable
reinforcing member which may be  anchor bolts pass through holes provided
in 15  installed on  the floor. The base .frame  the vertical end  plate
14, and are secured by   80 member preferably has vertical side rail  nuts
37 and spherical washers 38, which aid portions 11 for strength and
rigidity,  in allowing slight adjustments in the and  horizontal flange
portion s  position of spring housing 35 as the hinge is 12 which  are used
for securing the  pivoted. A coil spring 40 is-provided within 20  hinge
assembly to the floor, by means of  spring housing 35. One end of spring 40
85 bolt and nut assemblies 13. Base frame butts against the closed end 39
of housing member 10 also includes a vertical end 35. The other end of
spring 40 is engaged by plate 14, and suitable braces 16, which  a washer
41. The back side of washer 41 has interconnect flange portion 12 and
vertical  a cylindrical reinforcing member 42 welded 25  end plate 14. Base
frame member 10 can be  thereto. Member 42 serves to strengthen   90 cast,
or can be welded up from individual' washer 41, and also serves to help
locate angle iron members,- as  may be desired.    and position the washer
with respect to the At the forward end of  base frame  spring 4Q, since the
outside diameter of member 10 there is provided a shelfportion  reinforcing
member 42 is selected to be 30  17, which in the embodiment shown is
slightly less than the inside diameter of the  95 parallel to the floor,
but spaced apart' coil spring 40. therefrom. A pair of guide plates 18, 19
are    Cable 50 is attached  by any suitable welded to shelf portion 17.
Guide plates 18  means to the washer 41, at 51. The cable and  19 are
mounted in a vertical  passes through the inside of coil spring 40, 35
orientation, and spaced apart from each  and through a central aperture
52provided  100 other so as to accommodate a cam member  in end 39. of the
spring housing. Cable  50 21. Hinge pin 15 passes through guide  then wraps
over and around cam member plates 18, 19, and through an opening  21, where
its other end engages the provided in cam member 21, so that the  movable
frame member by means of an end 40  cam member is free. to pivot
thereabout. . fitting 53 of the cable, which engages a  105 The movable
frame member 20  matching notch 54 provided in the edge of comprises that
portion of the hinge  cam 21. The cable is also held in place on including
cam 21 which pivots with the bed  the cam surface by angle members 22, 23
on or other load, about the hinge pin 15. In the  either side of the cam.
This is best seen in 45  embodiment shown, the movable frame  Figure 3,in
which member 22 is omitted for  110 member compristes a pair of angle
members  purposes of clarity. 22, 23 which are welded to the sides of cam
With the; bed or other load in its member 21. Alternatively, cam  21 and
horizontal position, as shown in Figures 1, 2 angle members 22,23could be
made from a  and 3, cable 50 is pulled around cam 21, 50  single casting,
if desired.       causing washer 41 to compress spring 40. In  115 The
frame of the bed or other load, 30, is  this position, spring 40- provides
a bolted to the members 22, 23 of the  counterbalancing moment around pivot
15 movable frame member 20. A panel 31 may  which is determined by the
degree of be attached to the bottom of the bed frame  displacement or
compression of spring 40, 55  30, so that when the assembly is installed in
and the effective radius at that point which  120 a small closet or alcove,
the panel 31 will  extends from cable contact point 60 to the close off the
alcove by providing a surface  center of the pivot point 15. contiguous
with the wall A mattress and    When the bed.is moved to its vertical other
bedding 32 is attached to bed frame  position ,  cam   21  is  rotated 60
30 for pivoting -therewith.              counterclockwise as seen in
Figures 3 and  125 



A  stop member  is  provided, which  4, allowing spring 42 to release its
comprises a bolt 27. which is threaded into  compression. As the bed nears
the top of its atapped hole provided in angle member22.  travel,  the
spring  applies  its When the.bed  is moved to its vertical
counterbalancing force through an 65  position, the head 28 of the bolt 27
engages  effective leverage determined by the radius -130    4
1,543,251                                    4 from cable contact point 61
to the center of point, for example 20 degrees. The resulting the pivot
point 15.  As can be seen in  peripheral length can then be graphically
Figures 3, 4 and 5, the effective radius at determined, and based upon
this, it will be contact  point 60 (with bed horizontal) is  necessary to
recompute the second design 5   shorter than theeffective radius at contact
point radius.This in turn affects the point 61 (representing bed in
vertical peripheral length  which must be position). It will also be
appreciated that  redetermined.  Each  successive   70 the total amount of
displacement, or  approximation approaches closer to the compression of
spring 40, as determined by  correct values, and after several such steps,
10  the extent of travel of the washer  41 in  the correct values can be
determined to any compressing the spring, is equal to the total desired
degree of accuracy. The procedure path length around the periphery of the
is then repeated for each succeeding -design  75 cam  surface, from
contact point 60 to  point around the face of the cam. contact point 61.
Although  the drawings show  only -one 15    The required moment to be
applied  hinge. assembly in practice a pair of such around the pivot point
in order to  assemblies would normally be required for counterbalance the
-load represeted by the  a  given  installation,  and the  80 folding bed
can be expressed as [err] sin [err] counterbalancing effect of both
assemblies where W is the weight -of the bed, x is the  must be taken into
account in designing the 20   distance from the pivot point to the center
of necessary spring constants and other design gravity of the bed, and a is
the angle made  parameters. by the bed with respect to the wall Thus    An
additional factor- to be considered in  85 the required  counterbalancing
moment  designing the hinge assembly is the fact increases as the bed is
drawn dowi fromthe  that in many cases it is desirable to place 25  wall.
the pivot point relatively close to the floor The force provided by a
spring is sd,  and near the finished panel 31, as shown in where s is the
spring rate, usually expressed  Figure 5. Thus, with many loads the center
90 in pounds per inch,- and d  is  the  of gravityoftheload tends to fail
to the left displacement (either compression or  of a vertical line through
the hinge point, as 30  tension)  of the  spring.  The  seen in -Figure 5.
This is desirable in that the counterbalancing torque provided by the
weight of the load, being slightly over the spring in the present invention
is the spring  center of the pivot point serves to hold the   95 force
multiplied by the effective radios r(a),  bed in the stored position,
without the which is a function of the angular position.  necessity for any
latches. When it is desired 35  The important point to observe is that the
to pull -the bed down to its horizontal displacement d of spring 40 is also
a  position, the operator must initially function of the angular position
of the bed,  overcome this slight over center- effect of 100 and more
specifically, of the effective  the weight of the  bed. It is therefore
peripheral path length around the surface  desirable that the
counterbalancing spring, 40  of the cam from the initial contact point to
which ordinarily  tends to urge the bed the point in  question. Thus, the
towards the wall, not come into play until displacement d of the spring is
in general, a  this initial travel -of the bed is reached.    105 complex
function d(a).                     Accordingly, an initial offset angle is
At any given angular position of the bed,  built into the present
counterbalanced 45  the effective radius r(a) is the distance from   hinge
assembly. Line 65 in Figure 5 the hinge point to the cable -contact point,
represents the offset position of the -bed at and the displacement d(a) is
the peripheral  which point the center of gravity of the bed  110 path
length from the initial cable contact  is centered over the hinge pivot
point  15, point 61, around the surface of the cam to  and the offset
angle. is the angle of line 65 50  the instant cable contact point. Thus,
the  with respect to the vertical. In typical cam  is designed, both with -
respect to  installations, the offset angle may  be effective radius, and
with respect to  approximately 10 degrees. peripheral path length, so that
the following    Since the offset angle will vary from one relationship is
approximated.            application or installation to another, once it is
calculated the angular relationship 



55             [err]              between cam 21 and the rest of the
movable frame member 20 should be  adjusted  120 With the aid of the above
equation, the  accordingly, during -the manufacturing cam  can be designed
by a successive  process. Thus cam 21 should be out of approximation
method. For a given load  phase with respect to the bed, by an angle  -
weight and spring rate, the necessary cam   equal to the offset angle. Thus
cam 21 will 60  radius can be designed at a first design  be at  its
initial, or zero degree starting  125 point, for example, 10 - degrees off
- the  position with respect to the contact of cable vertical -position.
The radius can then  50, as such time that the bed is in its offset
tentatively be calculated for the next design  position, 65 in Figure 5.
Stated another    1,543,251 way, the face 31 of the bed leads the cam by
desirable to deviate slightly from a cam e offset angle; and the cam  is
zero  design for perfect balance. Thus in a referenced according to the
position at preferred embodiment, the cam is designed which the center of
gravity of the bed is  to balance perfectly during its mid range, 5
vertically over the pivot point.        from about 20 degrees to about 65
degrees.  70 If the center of gravity of the bed -or other  However, from
the zero degree point on the load were changed, as for example by the  cam
(point 61 in Figure 6) to approximately addition of a heavy mirror on the
finished  20 degrees on the cam, slightly less radius surface 31, in theory
it should be necessary  may be provided than that required for 10  to
change the angular relationship between  perfect balance. This provides the
75 cam 21 and the bed to reflect the change in  advantage that, once moved
past the offset the offset angle. Fortunately however, in  position, the
bed will begin to slowly come practice it is possible to accommodate a
down by itself, but will stop when the mid relatively large change in
effective center of range of perfect balance is reached. By the 15  gravity
positions  for the load simply by  same token, when the bed is lifted to
its  80 adjusting nuts 37 which of course shift the  vertical position, the
less then required spring housing 35 right or left as necessary.
counterbalance in the zero to 20 degree Similarly, with regard to changes
in the  range will help retard the acceleration of weight of the bed or
load, the spring rate s  the bed previously induced by the lifting 20
should be changed to reflect the new weight  operation, so that the bed
slows and does  85 W. In fact, this may well be done so that the  not slam
into the wall. same hinge assembly can be used on    Similarly, from
approximately 65 degrees different models of beds having different to the
end of the cam, corresponding to the weights. But for a surprisingly large
bed being at or near its horizontal position, 25  variation in the weight
of the bed, such as  it may be desired to again provide a slightly  90 may
be caused by including a mirror or  reduced radius, so as to provide
slightly less other accessories, the effect of the  than a perfect
counterbalancing force. This additional weight can be adequately  helps
insure that the bed will be positively compensated for again by adjustment
of nut  kept on the floor  It will be appreciated that 30  37.
these ranges of angles are only  95 In practice, the bed is put to its
approximate, and can be varied as desired. horizontal position, and the
position of the  Similarly, the amount by which the radius spring housing
is then adjusted to give the  may be reduced. in these areas may be desired
hold down weight on the bed, which  adjusted in consideration of the
desired 35  may be approximately five pounds, for  extent of the effects
noted above.     100 example. This insures that. the bed will   Although
these slight reductions in the remain positively down when it is intended
cam radius in two zones theoretically affect to be in its in use position.
The bed will then  the path length of the cam, in practice, the be
adequately counterbalanced throughout  necessary radius reductions are very
slight, 40  its whole range, even though. the effect of and it has been
found that the effects of 105 adjusting spring housing 35 will be to begin
change in path length are negligible, thus to engage the spring a few
degrees before or  simplifying the design procedure. after the offset
position. Such minor    By way of example, a preferred adjustments will not
degrade the embodiment of the present invention was 45  counterbalancing
performance of the hinge  made according to the configuration of the  110
assembly, but will permit adjustment to  hinge assembly shown in the
drawings, and accept a wide variety in load weight and  with the cam
having radius . values center of gravity position.          according to
the following table.. It will be appreciated that since the 50  system is
preferably designed to reduce the    Cam Angle    Radius 



spring force to zero at the offset angle      (Degrees)   (Inches)
115 position, further travel of  the bed to its.      0.         2.53
stored or vertical position will result in a       10         2.60
slackening of cable  50, as indicated in           20        2 62 55
Figures 4 and 5. However, upon pulling the  .      30         2.60 bed
downward, the slack is taken up when           40         2.44
120 the bed reaches  a point near  the offset          50         2.44
position, depending  upon the fine                 60         2.30
adjustment of nuts 37.                             70         2.13 60
While the equation and design procedure          80         1.96 discussed
above will lead  to  a counterbalance hinge assembly having    The values
listed above correspond to the  125 perfect counterbalance throughout the
modified form  of the invention in which travel of the bed, from the offset
position  perfect counterbalancing is provided in the 65  down to
horizontal, in practice it may be  mid range, with less than perfect
1,543,251                                    6 counterbalancing when the
bed is near its   6. A pivoting load according to any of the  65 vertical
and horizontal positions, so as to  preceding  claims, which has means aid
in pivoting the bed as discussed above  whereby the counterbalance force
applied The angles in the above table correspond to  by said biassing means
can be adjusted to 5  angular positions on the cam, with the zero
accommodate variations in the weight degree referecnce point corresponding
to  exerted by  said load;    '             70 contact point 61 on the cam,
as shown in    7. A pivoting load according to any of the Figure 6. This
example involves a ten  preceding claims, in which said cam surface degree
reference point corresponding to  is configured with respect to the  sine
no value was calculated for the 90 degree  function  of the variable angle
of load (as position on the  cam, since the 80 degree  hereinbefore
defined) measured  with  75 position on the cam  correspond to the
reference to an offset position of the load in horizontal position of the
bed.          which its centre of gravity is vertically over Numerous
variations on the overall size  said axis of pivoted movement of the load.
15  and shape of the cam, and the configuration    8. A pivoting load
according to any of the of the hinge assembly are possible within
preceding claims, in which the product of  80 the scope'of the present
invention. For the effective radius (as hereinbefore example, it would be
possible to provide  defined) of the cam  surface and its two or more
springs operating in parallel in  peripheral path length (as  hereinbefore
20  place of the single spring shown in the  defined) is slightly less than
the sine drawings, if needed. It is also possible to - function of the
variable angle of load (as  85 interchange the cam and spring, so that
hereinbefore defined) for values of the the spring engages the movable
portion of angle near vertical and horizontal positions the frame, while
the cam is attached to the  of said load, whereby to provide slightly less
25  base portion. In either case, the operating  than full counterbalancing
near the vertical principle is the same. -                 and horizontal
positions as an aid in  90 pivoting the load. WHAT WE CLAIM IS:-
9. A method of mounting a bed, desk, 1. A bed, desk, table or other
pivoting  table or other pivoting load to a supporting load connected to a
supporting structure  structure for counterbalanced pivotal 30  for pivotal
movement of said load upwards  movement of said load upwards about an   95
about an axis from  a substantially  axis from  a substantially  horizontal
horizontal position, in which said load is  position, said method
comprising: connected to said structure by mans of a    pivotally mounting
said load with respect flexible connector acting through a resilient  to
said structure; 35  biasing means, the flexible connector    operatively
interconnecting said load and  100 being in following contact with a cam
said structure through counterbalance surface, and the resilient biassing
means  means comprising resilient biassing means being carried by said
structure and the cam   operatively connected to one of said load surface
being carried by said load or the  and said structure, a cam surface
carried by 40  resilient biassing means being carried by  the other of said
load and said structure, 105 said load and the cam surface being arried
and a flexible connector interconnecting by said structure, the cam being
of shape  the resilient biassing means and said other such that it has an
effective radius (as  of said load and said structure and beingin
hereinbefore defined) of increasing size as  following contact with the cam
surface; 



45  said load pivots upwardly about said axis   the shape and disposition
of the cam  110 from a substantially horizontal position.    surface being
such that it provides an 2. A pivoting load according to Claim  1,
effective radius (as hereinbefore defined) of in which the resilient
biassing means is a  increasing size as said pivoting load pivots spring.
upwardly about said axis. 50    3. A pivoting load according to Claim I
10. A method according to Claim 9, in  115 or 2, in which the resilient
biassing means is  which the resilient biassing means  is a carried by said
structure and the cam  spring. surface is carried by said load.
11. A method according to Claim 10, in 4. A pivoting load according to
Claim 3, which the spring is a coil compression 55  in which the cam
surface is provided by a  spring housed in a tubular housing, said  120 cam
plate so disposed in relation to said  housing containing spring engagement
load that the axis of rotation of said surface  means adapted for
connection to said is coincident with the axis of pivoted  flexible
connector, whereby the spring can movement of the load.
be compressed between the spring 60     5. A pivoting load according to any
of the  engagement means and the housing under 125 preceding claims, in
which the cam surface  the influence of tension in the flexible is provided
by a cam plate attached to one  connector. of the leafs of a hinge by which
the load is   12. A method according to Claim 9, 10 or pivotally connected
to said structure.    11, in which the cam surface is carried by
1,543,251                                  6 counterbalancing when the bed
is near its   6. A pivoting loadaccordingto anyofthe  65 vertical and
horizontal positions, so as to  preceding claims, which has means aid in
pivoting the bed as discussed above. --whereby the counterbalance force
applied The angles in the above table correspond to  by said biassing means
can be adjusted to 5  angular positions on the cam, with the zero
accommodate variations in the weight degree referecnce point corresponding
to  exerted by said load.                 70 contact point 61 on the cam,
as shown in   7. A pivoting load according to any of the Figure 6. This
example involves a ten  preceding claims, in which said cam surface degree
reference point corresponding to  is configured with respect to the sine 10
no value was calculated for the 90 degree  function of the variable angle
of load (as position on the cam, since the 80 degree  hereinbefore defined)
measured  with  75 position on the cam correspond to the  reference to an
offset position of the load in horizontal position of the bed.        which
its centre of gravity is vertically over Numerous variations on the overall
size  said axis of pivoted movement of the load. 15  and shape of the cam,
and the configuration    8. A pivoting load according to any of the of the
hinge assembly are possible within  preceding claims, in which the product
of  80 the scope of the present invention. For the effective radius (as
hereinbefore example, it would be possible to provide  defined) of the cam
surface and its two or more springs operating in parallel in  peripheral
path length (as hereinbefore 20  place of the single spring shown in the
defined) is slightly less than the sine drawings, if needed. It is also
possible to  function of the variable angle of load (as  85 interchange the
cam and spring, so that  hereinbefore defined) for values of the the spring
engages the movable portion of angle near vertical and horizontal positions
the frame, while the cam is attached to the  of said load, whereby to
provide slightly less 25  base portion. In either case, the operating  than
full counterbalancing near the vertical principle is the same.
and horizontal positions as an aid in  90 pivoting the load. WHAT WE CLAIM
IS:-                     9. A method of mounting a bed, desk, 1. A bed,
desk, table or other pivoting  table or other pivoting load to a supporting
load connected to a supporting structure  structure for counterbalanced
pivotal 30  for pivotal movement of said load upwards  movement of said
load upwards about an  95 about an axis from  a substantially  axis from  a
substantially horizontal horizontal position, in which said load is
position, said method comprising: connected to said structure by means of a
pivotally mounting said load with respect flexible connector acting through
a resilient to said structure; 35  biasing means, the flexible connector
operatively interconnecting said load and  100 being in following contact
with a cam  said structure through counterbalance surface, and the
resilient biassing means  means comprising resilient biassing means being
carried by said structure and the cam  operatively connected to one of said
load surface being carried by said load or the  and said structure, a cam
surface carried by 



40  resilient biassing means being carried by  the other of said load and
said structure, 105 said load and the cam surface being carried  and a
flexible connector interconnecting by said structure, the cam being of
shape  the resilient biassing means and said other such that it has an
effective radius (as  of said load and said structure and being in
hereinbefore defined) of increasing size as  following contact with the cam
surface; 45  said load pivots upwardly about said axis   the shape and
disposition of the cam  110 from a substantially horizontal position.
surface being such that it provides an 2. A pivoting load according to
Claim 1, effective radius (as hereinbefore defined) of in which the
resilient biassing means is a  increasing size as said pivoting load pivots
spring.                                upwardly about said axis. 50    3. A
pivoting load according to Claim 1    10. A method according to Claim 9, in
115 or 2, in which the resilient biassing means is  which the resilient
biassing means is a carried by said structure and the cam  spring. surface
is carried by said load.         11. A method according to Claim 10, in 4.
A pivoting load according to Claim 3, which the spring is a coil
compression 55  in which the cam surface is provided by a  spring housed in
a tubular housing, said  120 cam plate so disposed in relation to said
housing containing spring engagement load that the axis of rotation of said
surface  means adapted for connection to said is coincident with the axis
of pivoted  flexible connector, whereby the spring can movement of the
load.                  be compressed between the spring 60    5. A pivoting
load according to any of the  engagement means and the housing under -125
preceding claims, in which the cam surface  the influence of tension in the
flexible is provided by a cam plate attached to one  connector. of the
leafs of a hinge by which the load is   12. A method according to Claim 9,
10 or pivotally connected to said structure.  11, in which the cam surface
is carried by    7                                       1,543,251 the
load, and the flexible connector  load, whereby to provide slightly less
than interconnects the resilient biassing means  full counterbalancing near
the vertical and and said load.                          horizontal
positions as an aid in pivoting the 13. A method according to any of Claims
load. 5   9 to 12, which has means to adjust the force  16. A pivoting load
according to any of  30 applied  by said  biassing  means in   Claims 1 to
8, substantially as described accordance with loads of different weights.
herein with reference to the accompanying 14. A method according to any of
Claims  drawings. 9 to 13, in which said cam surface is 10   configured
with respect to the sine function  17. A method according to any of Claims
of the  variable  angle  of load  (as  9 to 15, substantially as described
herein   35 hereinbefore  defined) measured  with  with reference to the
accompanying reference to an offset position of said load  drawings. in
which its centre of gravity is vertically    18. A  counterbalanced folding
hinge 15  over said axis of pivotal movement of the  assembly substantially
as described herein load.                                     and
substantially as shown in Figures 1, 2, 3   40 15. A method according to
any of Claims  and 4 of the accompanying drawings. 9 to 14, in which the
product of the effective radius (as hereinbefore defined) of       R. E,
PARR & CO., 20  the cam surface and its peripheral path
Chartered Patent Agents, length (as hereinbefore defined) is slightly
10, Manor Road, less than the sine function of the variable
Dorridge, angle of load (as hereinbefore defined) of
Solihull, said load for values of the angle near            Warwickshire,
B93 8DX. 25  vertical and horizontal positions of said          Agents
forthe Applicants. Printed for Her Majesty's Stationery Office, by the
Courier Press, Leamington Spa, 1979 Published by The Patent Office. 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


