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This invention relates to cabinets, particularly to a mov-
able suspension for a shelf, bin or the like, whereby
a high shelf may be made accessible by a simple manipu-
1ation.

One of the objects of this invention is to provide a de-
vice that makes maximum use of available storage facili-
ties in a kitchen or the like without requiring the use of the
notoriously hazardous stepladder.

Parallelogram linkages have been provided in order to
maintain a movable shelf or the like in a horizontal
position throughout its range of movement. Another
object of this invention is to provide improved apparatus
of this character.

In apparatus of this character, provisions must be made
for counterbalancing the shelf. This is essential in order
to prevent the loaded shelf or bin from slamming down-
wardly with substantial impact. Some attempts have been
made to achieve a desired counterbalancing system, but in
general, these have been unsuccessful. In order to achieve
appropriate counterbalancing, attention must be given to
the fact that the torque exerted by the shelf and its load
varies in accordance with the position of the shelf. It
is, accordingly, another object of this invention to pro-
vide a counterbalancing system for a swingable shelf of
this character that allows for this variable.

Another problem in connection with counterbalancing
arises from the fact that the actual load on the shelf
may vary substantially. It is, accordingly, another ob-
ject of this invention to provide an adjustable counter-
balancing system for a swingable shelf support of this
character, whereby appropriate counterbalancing is pro-
vided for all loads.

Yet another object of this invention is to provide struc-
ture that incorporates simple means whereby the user may
adjust the counterbalancing system in accordance with the
load. Thus, if the user changes the load, the counter-

balancing system is readily adjusted to an extent corre- -

sponding to the change in load.

Still another object of this invention is to provide a
movable shelf support of this character which maintains
stability within the cabinet when it is in retracted position.

Still another object of this invention is to provide a
device of this character in which the counterbalancing
mechanism is located at the movable frame of a platform
rather than at the relatively stationary parts of the paral-
lelogram suspension. It is thus possible to mount the
entire device without any interference with other storage
space.

Still another object of this invention is to provide a
support of this character which takes relatively little
room, whereby there is virtually no interference with the
storage space beneath the shelf mounted upon the support.

Still another object of this invention is to provide multi-
ple swingable support structures which can be nested or
stacked in a single installation.

Still another object of this invention is to provide a
simple, readily manipulable latch mechanism for holding
the shelf support in projected position. This makes pos-
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sible simple operation. Thus, it is unnecessary to hold
the support manually in projected position or simultane-
ously to adjust the counterbalancing mechanism when
the load is partially removed from the shelf.

Still another object of this invention is to provide a
swingable support which, by simple operations, can read-
ily be attached to a cabinet structure or the like.

Still another object of this invention is to provide a
shelf support of this character which comprises relatively
few parts and that can be made economically.

This invention possesses many other advantages, and
has other objects which may be made more clearly appar-
ent from a consideration of one embodiment of the in-
vention. For this purpose, there is shown a form in the
drawings accompanying and forming part of the present
specification. This form will now be described in detail,
illustrating the general principles of the invention; but
it is to be understood that this detailed description is
not to be taken in a limiting sense, since the scope of
this invention is best defined by the appended claims.

Referring to the drawings: ,

Figure 1 is a top plan view of the support to a cabinet
and illustrated in projected position, the shelf or bin car-
ried by the support being removed in order to illustrate
the parts of the support, and the cabinet being shown
in section;

Fig. 2 is a sectional view taken along the plane indi-
cated by line 2—2 of Fig. 1;

Fig. 3 is an enlarged sectional view similar to Fig. 2,
but illustrating the support in its retracted position;

Fig. 4 is an enlarged sectional view taken along the
plane indicated by line 4—4 of Flg 1;

Fig. 5 is a fragmentary front view of the handle and
crank structure;

Fig. 6 is an enlarged sectional view taken along the
plane corresponding to line 6—6 of Fig. 1, and illustrat-
ing the rear supporting arms and angularly movable an-
chor for the counterbalancing springs;

Fig. 7 is a side view of a portion of the support, a
part of the apparatus being broken away and illustrated
in section, said Fig. 7 showing in detail the manually
operable latch mechanism for holding a support in pro-
jected position;

Fig. 8 is a diagrammatic view illustrating the manner
in which two movable supports may be positioned in juxta-
posed or nested relationship; and

Fig. 9 is a graph illustrating the torques exerted by the
shelf at different loads and the torques exerted by the
counterbalancing springs at different adjustments.

A frame 16 (Fig. 1) forms a base upon which a shelf
or bin 11 (Fig. 2) may be secured. In the present in-
stance, the frame 16 is made of bar stock appropriately
bent to provide a generally rectangular configuration.

The front section 18a of the frame 10 has a centrally
disposed, forwardly projecting offset portion 1¢5. Rein-
forcing bars 10c, in the form of angle irons, extend from
the front section 18a (Fig. 1) to the rear section 164
of the frame 10 (see also Figs. 4 and 6). The forward
ends of the bars 18¢ have their vertical flanges welded
or otherwise suitably secured tespectively within the
sides of the offset portion 105. The rear ends of the bars
10c abut the rear section 104 and are appropriately se-
cured thereto, as by welding.

The frame 16 can be made in any other appropriate
manner as, for example, by draw die techniques.

The frame 10 is movably mounted by the aid of a
parallelogram linkage comprising four arms 14, 15, 16
and 17. (See Figs. 1, 2 and 3.) A generally rectangular
bracket 18, affixed suitably to a metal cabinet 19, piv-
otally mounts corresponding ends 14m, 15m, 16m and
17m of the arms 14, 15, 16 and 17. The bracket 18
is secured, in the present instance, to a shelf 194 (Fig. 2)
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of the cabinet 19. For this purpose, the rear portion of
the bracket 18 is welded, as at 20 (Fig. 3), both to the
rear wall of the cabinet 19 and to the rear portion of
the shelf 19g. = The forward portion of the bracket 18
is bolted, as at 21 (Fig. 1), to the forward. portion of
the shelf 19a.

The rear arms 14 and 17 are pivotally mounted on
the respective side elements of the bracket 18 for angular
movement about a common horizontal axis 22 (Figs. 1
and 3). The arms 15 and 16 are mounted similarly
on the respective side elements of the bracket 18 for
movement about a parallel horizontal axis 23 (Figs. 1
and 3). The axes 22 and 23 lie in a common horizon-
tal plane and they extend parallel to the plane of the
opening 195 in the front wall of the cabinet 19.

Bearing assemblies. 24 (Fig. 1) cooperate with aper-
tured flattened ends of the arms 14, 15, 16, 17 for mount-
ing the arms on the outer sides of the bracket 18. The
side elements of the bracket 18 are offset (Fig. 1) so that
the bracket 18 is provided with a corner that can be
placed against the inside corner of the cabinet even though
. the arms are located on the outside of the bracket 18.

The rear arms 14 and 17 are formed in this instance
as the respective ends of a U-shaped rod (Figs. 1 and
6). The central connecting portion 25 joining the upper
ends of the rear arms 14 and 17 serves as a means for
pivotally joining the rear arms to the frame 10. This
portion 25 is thus accommodated at opposite sides in
upwardly opening recesses 26 and 27 (Figs. 1, 6 and 7)
formed at the rear ends of the side sections 10e¢ and 10f
of the frame 10. The connecting portion 25 also extends
through corresponding upwardly opening slots 28 and 29
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(Figs. 1, 3 and 6) in the rear portions of the reinforcing = -

bars 16c. The bottoms of the recesses 26, 28, 29 and 27
form bearings for the connecting portion 25, the recesses
all being aligned. Retainer brackets 3¢ and 31 (Fig. 6),
fastened to the side sections 10¢ and 16f of the frame

35

10, confine the connecting portion 25 ot the bottom of -

the slots 26 and 27.

The forward arms 15 and 16 have 1nward1y bent ends
15a and 16a (Fig. 1) respectively passing through aper-
tures 32 in the side sections 10e and 10f-of the frame 10.
The terminal portions of the bent ends 15¢ and 16a
pass through corresponding apertures 33 in the reinforc-
ing bars 10c. Collars 34, secured to the terminal por-
tions of the bent ends 15z and 164, hold the ends against
separating movement relative to the frame 16. The aper-
tures 32 and 33 form bearings. for forward arms 15 and
16, and define an axis 37 of relative movement of the
frame 10 and the forward arms.

The recesses for the connecting portion 25 define an
axis 36 (Fig. 3) of relative movement between the frame
10 and the rear arms 14 and 17. The four axes 36, 37,
22 and 23 define corners of a parallelogram, the distance
between the axes 36 and 37 at the frame 10 being equal
to the distance between the axes 22 and 23 at the mount-
ing bracket 18, and the distance between the axes 22 and
36 for the rear arms 14 and 17 being equal to the dis-
tance between the axes 23 and 37 for the forward arms 15
and 16. Accordingly, a parallelogram support for the
frame 10 is defined, and a plane including the axes 36
and 37 maintains its horizontal orientation throughout
the range of movement of the frame 19.

As shown in Fig. 3, the rear section 104 of the frame
10 (or the shelf 11 should it slightly overhang this rear
section) forms an abutment engageable with the rear wall
of the cabinet for defining the retracted position of the
device.

The rear axis 36 of movement of the frame 10 is sub-
stantially closer to the rear section 104 than is the axis
22 from the rear portion of the mounting bracket 18.
Accordingly, for a straight wall cabinet, the frame 10
may be positioned such that the arms 14, 15, 16 and 17
incline rearwardly relative to the cabinet opening when
the ‘frame 10 s in retracted position (¥Fig. 3), In this
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orientation, the weight of the shelf and contents tends
to rotate the arms 14, 15 and 16 in a counterclockwise
direction about their axes 22 and 23, corresponding to
further engagement of the frame 10 with the rear wall
of the cabinet 19. Accordingly, in this orientation, the
frame 10 is self-biased toward a stable, retracted posi-
tion.

In order-to move the frame outwardly, a torque must
be exerted on the apparatus such that the upper axes 36
and 37 pass beyond a position of maximum height rela-
tive respectively to.the axes 22 and 23. This torque is
applied manually, as by the aid of a handle 38 (Fig. 5)
affixed to the offset portion 105 of the frame 10. This
handle is accessible immediately beneath the forward por-
tion of the shelf orbin 11 (Figs. 2 and 3).

The arms 14, 15, 16 and 17 (Fig. 2) determine the
limiting projected position of the frame 16. In the
projected position, a plane including the movable axes
36 and 37 lies slightly above the plane including the
axes 22 and 23. Thus, the arms do not move quite to
the 90° position from the orientation in which the axes
36 and 37 are uppermost. The rear arms 14 and 17
have intermediate offset portions, as at 174, that provide
clearance relative to the forward bearing- structures 24
and the flattened ends of the forward links 15 and 16.
In the projected position illustrated in Fig. 2, the forward
portions of the arms 14 and 17 contact the rear portions
of the forward arms 15 and 16. This provides the limit
to movement of the frame 10. The forward arms 15 and
16 are likewise offset, as at 255 and 165, in order to clear
the ends of the rear links 14 and 17.

When the arms 14, 15, 16 and 17 pass beyond the
positicn of maximum elevation, the weight of the loaded
frame 10 tends to move it toward the projected position
illustrated in Fig. 2. The horizontal lever arm at which
the loaded shelf acts to produce a torque varies from zero
to the length of the arms themselves, depending upon the
position of the frame 10. The torgue, -due to weight,
tending to so move the frame 16, can be recognized as a
simple trigonometric function, varying as the :sine of the
angle of the arms from the position of maximum height
of the frame axes 36 and 37. This function is illustrated
by the lines a; and a, in Fig. 9, the different lines cor-
responding to different loads. Obviously the ‘counter-
balancing torque should similarly vary. A spring struc-
ture is provided for this purpose. In the present instance,
the spring structure .includes companion tension coil
springs 39 and 40 (Fig. 1). Opposite ends of each of
the coil springs 39 and 40 are attached respectively to
the frame 10 and a crank 25« (Figs. 1, 3 and 6) form-
ing a part of the arm structure 14—17. In the present
instance, the crank 25¢ is formed as an offset portlon
of the joining portion 25,

The right-hand ends of the springs 3% and 40- pass
through apertures 41 (Figs. 3 and 4) in-a -movable
transverse bar 42 mounted on. the horizontal flanges
of angle irons 19c attached to the frame 10. The ter-
minal “portions of the springs 39 are anchored as, for
example, by hook portions 39z and 40a engaging the
upper edges of the bar 42. Optionally a -pivotal con-
nection may be provided between the -end of the springs
and the bar 42.

The bar 42 forms a part of ‘a carriage structure 43
opposite sides-of which rest upon the horizontal .flanges
of the reinforcing bars 10c (Fig. 1). A lead screw 44
passes. through a threaded -element 45 (Figs. 1 and 3)
joined to the carriage 43, and determines the position of
the carriage 43 and hence the position of the -right-hand
ends of the springs along the frame 10. The lead screw
44 is joined to the handle 38 and passes inwardly of the
frame 10 through a front openmg 44 in the offset portion
105 of the frame 19.

A crank 47 (Fig. 5), ﬁtting Wl_thin ;a transverse slot

-38a .of the handle 38, facilitates rotation :of the lead

screw -44 and hence adjustment of :spring ‘tension. The
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crank 47 is movable to operative position by rotation
about a mounting pin 48 at one end of the slot 38a.

The left-hand or rear ends of the springs 39 and 40
are looped (Figs. 3 and 6) about the central portion of
the offset crank 25a.

A cover plate 56 (Figs. 3 and 6) is secured to the
bottom of the frame and cooperates with the shelf 11 on
top of the frame to provide a complete protective
enclosure. The plate 56 has a central depression, as at
56a, to allow movement of the springs 39 and 49 to
the position illustrated in Fig. 2.

The offset portion 25a, about which the springs 39
and 40 are looped, is disposed at an angle of somewhat
less than 90° to the line joining the axes 22 and 36 of the
rear arms 14 and 17. The angularity is such that lines
joining the ends of each of the springs (Fig. 3) pass
through the axis 36 when the apparatus is in the retracted
position of Fig. 3. Thus, the angle (in this instance
about 72°) is the complement of the rearward angle
of inclination of the arms (in this instance about 18°).
The springs 39 and 40 in this position accordingly exert
no torque tending to urge the connecting rod 25 angu-
larly about its axis of mounting 36. Thus, the springs
39 and 40 exert no effect upon the position of the sup-
port in the orientation illustrated in Fig. 3.

When the support is moved from the position illus-
trated in Fig. 3, a line joining the ends of the springs
39 and 49 passes beneath the axis 36, the crank 23z
rotating about this axis. Hence, the springs 39 and 40
now exert a restoring torque opposing such movement.
It may be noted that the spring force tends at all times
to seat the carriage on the flanges of the bars 10c since
the offset 254 always projects downwardly relative to
the axis 36. If the force exerted by the springs 39 and
40 be considered constant and if it is assumed that the
spring force is always parallel to the frame 16, obviously
the restoring torque will be a sine function. But the
springs 39 and 40 lengthen during this movement, and an
extra restoring torque arises due to this. The elongation
is significant only near the projected position of the
device.

Furthrmore, the springs do not act in a direction
parallel to the frame, and hence, the lever arm increases
at a faster rate than a sine function, but the same
maximum lever arm is reached at an angle of less than
90°, corresponding to the tangent position of the springs
to the circle described by the crank, as illustrated by
phantom lines in Fig. 2. This factor is most noticeable
near the retracted position of the device. Hence, the
two factors complement each other in generally preserv-
ing a sinusoidal restoring torque function, By appro-
priate choice of the spring constant and length of the
crank arm radius relative to the length of the springs,
an exceptionally good complementary relationship can
be obtained.

Lines b,, by illusirate in Fig. 9 the total restoring
torque, different lines corresponding to different preset
tensions in the springs.

By adjusting the tension of the springs 39 and 40, as
by rotation of the handle 38, the restoring torque can be
made slightly less than the torque due to weight at the
projected position of Fig. 2. This is indicated by the lines
as and b, in Fig. 9. Thus, by slight overpowering of the
springs, the weight holds the device in projected position.
The counterbalancing torque is, however, always greater
than the torque due to weight, except at the projected posi-
tion, because the counterbalancing force increases steadily
from the position of Fig. 3, while the torque due to weight
opposes the springs only after the arms 14, 15, 16 and
17 are moved to the vertical position. However, as may
be appreciated from Fig. 9, the difference between the
torque curves is small and, accordingly, only a slight effort
is required to move the device to the projected position.

Before load is removed from the support, the frame 10
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is locked in projected position to ensure against abrupt up-
ward swinging of the device.

In order to lock the frame 10, a latch mechanism (Figs:
1 and 7) is provided. A latching lever 51 has an end 49
movable outwardly of the side frame section 10f via a re-
cess 50 in which it is guided. The end 49 extends in a
path of the forward arm 15 when the projection 49 is
moved to its maximum outward position. When the
frame 19 is in a projected position, the projection 49 lies
beneath the arm 15. Upon attempted movement of the
frame 10 to the retracted position, the arm 15 tends to
move relative to the frame 10 in a counterclockwise direc-
tion about the axis 37, and hence downwardly toward the
lever end 49. When the end 49 is shifted inwardly, the
device can be retracted.

The lever 51, on which the latching element 49 is
formed, is pivoted intermediate its length on a lug 52
secured on the inside of the frame 10, the lever 51 pass-
ing through an adjoining aperture 33 which permits angu-
lar reciprocation of the lever 51. A bolt 54, cooperating
respectively with the lever 51 and the lug 52, mounts

_ the lever 51 for angular adjustment about a vertical axis.
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The forward end of the lever 51 is upwardly bent, as at
51a. This end of the lever 51 lies adjacent the offset por-
tion 105 of the frame 10 and is readily accessible for
manipulation by the operator.

The size of the shelf or bin supported on the frame 10
is not critically dependent upon the size of the frame 10
itself. The same mechanism may support a shelf of any
desired length.

As shown in Fig. 2, the frame 10 always lies on the
outer side of an arc 55 centered at the rear axis 22.
Hence, articles stored on the shelf 19a within the area de-
scribed by the arc will not be disturbed by movement of
the frame 10. Providing extra tall articles are not stored
at the forward portion of the shelf below, the device does
not interfere with any other storage facilities.

As illustrated in Fig. 8, a pair of swingable support
structures are provided whereby two relatively high
shelves can be made accessible. The upper support has
arms substantially longer than those illustrated in Figs. 1,
2 and 3, and the support accordingly projects a substan-
tial distance forwardly of the cabinet opening. It is pos-
sible to move both devices to projected position so that
the shelves or bins are simultaneously accessible. How-
ever, both devices operate independently and without in-
terference with respect to each other.

The inventor claims:

1. In a retractable device for facilitating access to a
high space: at least two parallelogram linkage parts;
mounting means for corresponding ends of the parts;
support means secured to the other ends of the parts; the
support means being swingably mounted by the parts for
movement through an angle of approximately ninety
degrees between a retracted upper position in which the
support means extends above said mounting means, and
an accessible lower projected position in which the sup-
port means projects laterally on one side of the mounting
means; said linkage parts defining with both said means
at least four parallel axes that define the apices of a par-
allelogram in a plane normal to said axes, the first two of
said axes being located at the support means and the sec-
ond corresponding two of said axes being located at said
mounting means; the first two axes being substantially ver-
tically above the second two axes at retracted position; the
inkage parts being relatively angularly movable with re-
spect to said support means about said first axes, and rela-
tively angularly movable with respect to said mounting
means about said second axes; a tension spring device se-
cured at one end to one of said means, and at the other
end to one of said parts, the place of securing of said
spring device to said one part being spaced from the axis
of relative angular movement of the said one means and
said part, whereby said place-moves relative to said one
means angularly about said axis as a center as the linkage
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parts are moved; the place of securing of the spring de-
vice to said one part being substantially aligned with a
line joining said one axis and the place of securing of
said one part to said one means when said support is'in re-
tracted position, and both of said places then being on
one side of said axis whereby said spring device exerts a
torque increasing substantially sinusoidally as the support
means and linkage parts are moved from said retracted
position to said projected position.

2. The combination as set forth in claim 1 together
with means movable along the said one means providing
an adjustable place of securing of said tension spring de-
vice to said one means; and means for determining one
of a number of positions of said movable means.

3. The combination as set forth in claim 1 in which
said one means is said support means; adjustable means
mounted on said support means for moving the said place
of securing of said spring device to said support means in
a direction away from said axis along the direction of said
alignment; an angularly adjustable handle carried by the
support means; and means operated by angular movement
of said handle for determining any one of a number of
positions of said adjustable means.

4. The combination as set forth in claim 1 in which
abutment means determines the retracted position of said
support means, and so located that the load of said sup-
port means, when in retracted position, provides a torque
urging said linkage parts toward retracted position.

5. The combination as set forth in claim 1 in which
abutment means determines the retracted position of said
support means, and so located that the load of said sup-
port means, when in retracted position, provides a torque
urging said linkage parts toward retracted position; and
means for adjusting the force exerted by said spring de-
vice whereby the torque due to said spring device sub-
stantially counterbalances the torque due to the load of
said support means when said support means is at pro-
jected position.

6. The combination as set forth in claim 1 in which
abutment means determines the retracted position of said
support means, and so located that the load of said sup-
port means, when in retracted position, provides a torque
urging said linkage parts toward retracted position; and
means for shifting the place at-which said spring device is
secured to said one means for compensating for a changed
load of said support -means; the spring constant of said
spring device and the relative location of said places being
so chosen that the incremental torque due-to expansion of
said spring device and the shifting of the line of action of
said spring device complement each -other to maintain
a substantially sinusoidal variation in torque due to said
spring device.

7. The combmatlon as set forth -in claim 1 in ‘which
abutment means determines the retracted position of -said
support means, and so located that the load of said sup-
port means, when in retracted position, provides a torque
urging said linkage -parts toward retracted position; and
means for shifting the place at which said spring device
is secured to said one means for compensating for a
changed load of said support means; the spring constant
of said spring device and the relative -location of said
places being so chosen that the incremental torque due to
expansion of said spring device and the-shifiing of the
line of action of said spring device complement each other
to maintain a substantially sinusoidal variation in torque
due to said spring device; movement of the support means
to an intermediate position;. corresponding to' an initial
angle from retracted- position, being required before the
support means exerts a torque urging the support means
to projected position whereby -the spring device may be
adjusted so that the torque exerted thereby exceeds the
terque due to said support means by a small amount de-

-creasing substantially to zero as the support means is
moved from said 1mermed1ate position to said projected
position.
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8. Ina retractable supporting device: a support a par-
allelogram lmkage haviig a pair of stationary parallel
axes and a pair of parallel movable axes, and including a
pair of links respectively joining a stationary -and a mov-
able axis; said support being carried by those ends of the
links which are connected to the movable axes; resilient
means for urging the linkage toward retracted position;
said means being resiliently expandible; means anchoring
opposite ends of the resilient means so that both anchors
move as the support is moved, one anchor moving angu-
larly about a movable axis, and so that the anchors move
apart as the support moves toward extended position.

9. The combination as set forth in claim 1 together with
means for adjusting the force exerted by said spring device
whereby the torque due to said spring device substantially
counterbalances the torque due to said support means
when said support means is at projected position; and
a manuaily operable latch for holding said support means
at projected position to allow adjustment of said force ad-
justing means when the load on said support means is
changed, said latch comprising a lever pivotally mounted
on said support having one end adjacent said force ad-
justing means and having another end movable in the
path of angular movement of one of said linkage parts
relative to said support means.

10. In a retractable device for facilitating access to a
high space: a first pair of arms; a second pair of arms;
means mounting the first pair of arms for movement about
a common first axis; means mounting the second pair of
arms for movement about a common second axis parallel
to the first axis; a support pivotally connected to the first
and second pairs of arms at third and fourth parallel axes
to provide a parallelogram mounting therefor, the sup-
port being swingable between a retracted upper position
in which the third and fourth axes extend substantially
above the first and second axes respectively and a lower
projected position in which the third and fourth axes ex-
tend to one side of the first and second axes; a bar joined
to the movable ends of the first arms adjacent said third
axis for movement with said first arms, and having at least
a portion offset from said third axis, said portion extend-
ing in a direction from said third axis toward said fourth
axis when said support is in retracted position whereby
said portion moves angularly about said third axis and be-
neath said support upon movement of said support away
from retracted position; and a tension spring secured at
one end to the support at a place substantially aligned
with said third and fourth axes, and at the other end to
said offset portion for counterbalancing the support. '

11. In a retractable device for facilitating access to a
high space: a first pair of arms; a second pair of arms;
means mounting the first pair of arms for movement about
a common first axis; means mounting the second pair of
arms for movement about a common second axis par-
allel to the first axis; a support pivotally connected to the
first and second pairs of arms at third and fourth parallel
axes to provide a parallelogram mounting therefor, the
support being swingable between a retracted upper posi-
tion in which the third and fourth axes extend substan-
tially above the first and second axes respectively and a
lower projected position in which the third and fourth
axes extend to one side of the first and second axes; a
bar joined to the movable ends of the first arms adjacent
said third axis for movement with said first arms, and
having at least a portion offset from said third axis, said
pertion extending in a direction from said third axis to-
ward said fourth axis when said support is in retracted
position whereby said portion moves angularly about said
third ‘axis and beneath said support upon movement of
said support away from retracted position; a carriage
guided by the support for movement along a path cor-
responding substantially to a line between said third and
fourth axes; a tension spring secured at one end to said
offset portion and at the other end to said carriage for
counterbalancing the support; and means for adjusting
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the position of said carriage for compensating for differ-
ent loads on said support.

12. In a retractable device for facilitating access to a
high space: a first pair of arms; a second pair of arms;
means mounting the first pair of arms for movement
about a common first axis; means mounting the second
pair of arms for movement about a common second
axis parallel to the first axis; a support pivotally connected
to the first and second pairs of arms at third and fourth
parallel axes to provide a parallelogram mounting there-
for, the support being swingable between a retracted up-
per position in which the third and fourth axes extend
substantially above the first and second axes respectively
and a lower projected position in which the third and
fourth axes extend to one side of the first and second
axes; a bar joined to the movable ends of the first arms
adjacent said third axis for movement with said first
arms, and having at least a portion offset from said third
axis, said portion extending in a direction from said
third axis toward said fourth axis when said support is in
retracted position whereby said portion moves angularly
about said third axis and beneath said support upon move-
ment of said support away from retracted position; a
carriage guided by the support for movement along a
path corresponding substantially to a line between said
third and fourth axes; a tension spring secured at one
end to said offset portion and at the other end to said
carriage for counterbalancing the support; a handle
mounted on the support for angular movement about an
axis substantially aligned with said path; and means oper-
ated by angular movement of said handle for determining
the position of said carriage for compensating for differ-
ent loads on said support.

13, In a retractable device for facilitating access to a
high space; a first pair of arms; a second pair of arms;
means mounting the first pair of arms for movement
about a common first axis; means mounting the second
pair of arms for movement about a common second axis
parallel to the first axis; a support pivotally connected to
the first and second pairs of arms at third and fourth par-
allel axes to provide a parallelogram mounting therefor,
the support being swingable between a retracted upper
position in which the third and fourth axes extend sub-
stantially above the first and second axes respectively and
a lower projected position in which the third and fourth
axes extend to one side of the first and second axes; a
bar joined to the movable ends of the first arms adjacent
said third axis for movement with said first arms, and
having at least a portion offset from said third axis, said
portion extending in a direction from said third axis to-
ward said fourth axis when said support is in retracted
position whereby said portion moves angularly about said
third axis and beneath said support upon movement of
said support away from retracted position; a carriage
guided by the support for movement along a path cor-
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responding substantially to a line between said third and
fourth axes; a tension spring secured at one end to said
offset portion and at the other end to said carriage for
counterbalancing the support; a handle mounted on the
support for angular movement about an axis substantially
aligned with said path; means operated by angular move-
ment of said handle for determining the position of said
carriage for compensating for different loads on said
support; and a selectively operable latch mounted on the
support and having a manually engageable part adjacent
said handle for holding said support in projected posi-
tion.

14. In a retractable device for facilitating access to a
high space: a first pair of arms; a second pair of arms;
means mounting the first pair of arms for movement
about a common first axis; means mounting the second
pair of arms for movement about a common second axis
parallel to the first axis; a support pivotally connected to
the first and second pairs of arms at third and fourth
parallel axes to provide a parallelogram mounting there-
for, the support being swingable between a retracted up-
per position in which the third and fourth axes extend
substantially above the first and second axes respectively
and a lower projected position in which the third and
fourth axes extend to one side of the first and second
axes; a bar joined to the movable ends of the first arms
adjacent said third axis for movement with said first arms,
and having at least a portion offset from said third axis,
said portion extending in a direction from said third axis
toward said fourth axis when said support is in retracted
position whereby said portion moves angularly about said
third axis and beneath said support upon movement of
said support away from retracted position; a carriage
guided by the support for movement along a path cor-
responding substantially to a line between said third and
fourth axes; a tension spring secured at one end to said
offset portion and at the other end to said carriage for
counterbalancing the support; a handle mounted on the
support for angular movement about an axis substantially
aligned with said path; a lead screw carried by the handle
for rotation therewith; means carried by the carriage en-
gaging the lead screw for determining the position of said
carriage for compensating for different loads on said sup-
port; and a crank foldable within the handle for facili-
tating rotation of said handle.
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