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(57) Abrégée/Abstract:
A roller load support, for mounting on a load carrying vehicle such as a lift truck, has an elongate frame with a forwardly tapering
vertical thickness and an upper surface for insertion beneath the underside of a load. Different longitudinally spaced pluralities of
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(57) Abrege(suite)/Abstract(continued):
transverse upper rollers are movable upwardly to protrude through the frame's upper surface to engage the underside of the load

during the Insertion process. During the Insertion process, the upper rollers are pushed upward by corresponding different
pluralities of transverse lower rollers which rotatably engage the floor or other surface beneath the frame and frictionally counter-
rotate the upper rollers. The lower rollers are spaced nonuniformly relative to each other along the length of the frame, with such
spacings Increasing progressively in size, within each plurality of lower rollers, in a forward direction toward the front end of the
frame. Conversely, each such plurality of lower rollers has sequentially corresponding nonuniform spacings which decrease

progressively In size, from plurality to plurality, in the forward direction.
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(57) Abstract: A roller load support, for mounting on a
load carrying vehicle such as a lift truck, has an elongate
frame with a forwardly tapering vertical thickness and
an upper surface for insertion beneath the underside of a
load. Different longitudinally spaced pluralities of trans-
verse upper rollers are movable upwardly to protrude
through the frame's upper surface to engage the under-
side of the load during the insertion process. During the
msertion process, the upper rollers are pushed upward
by corresponding different pluralities of transverse
lower rollers which rotatably engage the floor or other
surface beneath the frame and frictionally counter-rotate
the upper rollers. The lower rollers are spaced nonuni-
formly relative to each other along the length of the
frame, with such spacings increasing progressively in
size, within each plurality of lower rollers, in a forward
direction toward the front end of the frame. Conversely,
cach such plurality of lower rollers has sequentially cor-
responding nonuniform spacings which decrease pro-
gressively m size, from plurality to plurality, in the for-
ward direction.
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ROLLER LOAD SUPPORT

BACKGROUND OF THE INVENTION

[0001] This disclosure relates to improvements in a roller load support
mountable on a load-lifting mast of a forklift truck or other industrial vehicle, for
engaging the underside of a load to lift it from a floor or other load-supporting

surface.

[0002] Previous such roller load supports normally have a longitudinally
extending blade-like tapered frame with an upper surface for inserting below the
underside of the load. The upper surface has openings through which transversely
oriented load-engaging upper rollers are pushed upward by floor-engaging lower
rollers to protrude above the upper surface of the frame during the insertion process.
The protruding upper rollers separate the underside of the load from the frame’s upper
surface, to minimize the load’s frictional resistance to such insertion and protect the
underside of the load from damage due to contact with the frame’s upper surface
during insertion. Meanwhile, the frictional contact of the lower rollers with the floor
during the insertion process causes the lower rollers to rotate which, due to their
forceful upward contact with the undersides of the protruding upper rollers, also
frictionally causes the upper rollers to rotate in contact with the underside of the load
in an opposite rotational direction from the lower rollers, thereby urging the insertion
of the frame surface relative to the underside of the load. When the insertion of the
frame has been accomplished, subsequent lifting of the frame and load by the lift
truck disengages the lower rollers from the floor, allowing both the upper and lower
rollers to drop downwardly relative to the frame so that the upper rollers no longer
protrude above the upper surface of the frame. This establishes a frictional resistance
to relative movement between the underside of the load and the upper surface ot the
frame, which impedes the load from inadvertently moving longitudinally or laterally

on the upper surface while the load is being transported and deposited.

[0003] A problem with such previous roller load supports is that the vertical
space required to house the upper and lower rollers requires a substantial vertical
thickness of the tapered frame. This thickness requirement interferes with the desired
optimal blade-like tapered thinness of the frame which would make it more casily
insertable beneath loads. Previous attempts to reduce the thickness of the frame have

emphasized the use of upper and lower rollers in a complex mixture of nonuniform
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diameters and spacings which create excessive and confusing variables in the

manufacture and maintenance of roller load supports.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a perspective view of a preferred embodiment of a roller load

support, with some of the rollers removed to show underlying structure.

[0005] FIG. 2 is a top view of the load support ot FIG. 1.

[0006] FIG. 3 is a longitudinal side view of the load support of FIG. 1.

[0007] FIG. 4 is a sectional view taken along line 4-4 of FIG. 3.

[0008] FIG. 5 is a sectional view taken along line 5-5 ot FIG. 3.

[0009] FIG. 6 is a sectional view taken along line 6-6 of FIG. 2.

[0010] FIGS. 7A — 7F are detail views of respective separate pluralities of the

rollers of FIG. 6.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] FIG. 1 shows an exemplary embodiment of an improved roller load
support 10 having a vertical shank 12 preferably, but not necessarily, attached by
transversely spaced hinges 13 to a rear end 14 of a forwardly tapered elongate frame
16. The vertical shank 12 is similar to a vertical shank of a standard lift truck fork,
and has standard attachment hardwarel2a which matingly engages a standard liﬁ
truck carriage (not shown). Floor-engaging wheels 29 are rotatably attached to the
respective hinges 13. In FIG. 1, the rollers have been deleted from one side of the
frame 16 to show underlying structure, but are substantially the same as the rollers

shown on the opposite side.

[0012] A slightly wider version of the frame 16 could alternatively be used
having sufficient transverse width to provide a space beneath the upper surface 18 of
the frame into which the horizontal blade of an existing standard lift truck fork (not
shown) could be inserted so that the hinges 13 could be pivotally fastened to the

vertical shank of the existing fork.

[0013] As a still further alternative, the frame 16 could be significantly

widened and have more transversely spaced sections of rollers to create a platen type
of upper surface having a much larger load-supporting area, and having either a pair
of transversely spaced vertical shanks such as 12 with hinges such as 13, or a pair of

spaces beneath the upper surface of the frame for accepting the insertion of a standard
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pair of transversely spaced existing fork blades for hinged connection to the platen in

the manner described in the previous paragraph.

[0014] With further reference to FIG. 1, the exemplary elongate frame 16 has
both its rear end 14 and a front end 20 interconnected longitudinally by the foregoing
upper surface 18 and a lower surface 22 which converge along a longitudinal

- direction 24 toward the front end 20. The transversely spaced hinges 13 may be
rigidly connected to the frame 16 in any convenient manner, for example by
connecting their forward portions 13a to the respective sides of the rear end 14 of the
frame 16. At the rear of the hinges 13, a hinge pin 27 transversely passes through the
vertical shank 12 and through mating apertures in the hinges 13 to create a pivotal
joint enabling the frame 16 to pivot upwardly relative to the vertical shank 12. The
frame 16 is prevented from pivoting downwardly below its normal forwardly
extending attitude perpendicular to the shank 12 by the abutment of the rear end 14 of
the frame against the front surface 12b of the shank at its bottom.

[0015] FIG. 2 shows respective transversely-spaced pairs of elongate
rectangular cavities 26a, b, ¢, d, e and f, the respective widths of which increase
toward the front end 20 of the frame 16. These pairs of transversely-spaced cavities
extend completely between the upper surface 18 and lower surface 22 of the frame 16.
Each such cavity is intended to house a separate plurality, such as 28a, b, ¢, d, e and {,
of respective upper and lower rollers in rolling contact with each other, but not in
rolling contact with any other plurality of rollers due to longitudinal spacings between
the respective pluralities. The upper rollers of each respective plurality are arranged
in a longitudinally spaced upper series adjacent to the upper surface 18 of the frame
16, and the lower rollers of each respective plurality are arranged in a longitudinally
spaced lower series adjacent to the lower surface 22 of the frame 16. The respective
pluralities of rollers are retained within the cavities so as to permit vertical movement

of each plurality relative to the frame 16.

[0016] The movable retention of the rollers within the cavities may be
accomplished in any convenient manner. For example, each space between the
respective pluralities can contain one or more respective transverse retainer pins 30 or
31 (FIGS. 3-5), preferably having surrounding wear bushings 30a or 3 1a respectively,
interconnecting an elongate inner portion 16a of the frame 16 with a respective outer

elongate portion 16b or 16¢ of the frame as shown in FIGS. 4 or 5, respectively. The
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pins movably retain respective transversely spaced pairs of roller cartridge sideplates
32a, b, ¢, d, e, f, each rotatably supporting a respective plurality of upper and lower
rollers in rolling contact with each other. Each pair of cartridge sideplates preferably
has independent limited vertical movability relative to the pins 30 or 31 due to
vertically elongate apertures such as 30b, or vertically elongate depressions such as
31b, formed in each sideplate for movably engaging the retainer pin bushings 30a or
31a respectively, as shown in FIGS. 4, 5, 6 and 7A-F. Moreover, each upper and
lower roller preferably has a respective axle, such as 35 in FIG. 7A, with protruding
ends fitted loosely into vertically elongate slots such as 36 in each sideplate to permit
limited vertical movability of the upper and lower rollers with respect to each other so
as to maximize their mutual frictional contact regardless of any differences in the

diameter of the upper and lower rollers, respectively.

[0017] When the frame 16 is elevated above a floor or other supporting
surface to lift or transport a load, all of the roller cartridge sideplates are permitted to
hang downwardly against the tops of the respective retainer pins 30 or 31 so that the
respective lower rollers have their bottoms slightly below the lower surface 22 of the
frame 16, and the upper rollers have their tops below the upper surface 18 while
supported by the lower rollers, as depicted in FIGS. 3-5. Conversely, when the frame
16 is resting on a floor or other supporting surface, the floor pushes the respective
lower groups of rollers and their respective cartridges upwardly, thereby also pushing
the respective upper groups of rollers and their respective cartridges upwardly above
the Upper surface 18 of the frame 16. This enables the upper surface 18 of the frame
16 to be inserted easily beneath the underside of a load by the forward rotation of the
lower rollers against the floor, and their resultant simultaneous frictional rearward
counter-rotation of the upper rollers against the underside of the load during the
insertion process. During such insertion, the wheels 29 on the hinges 13 provide
further rolling contact with the floor, while the hinges 13 maximize the number of
lower rollers in frictional contact with the floor by permitting the bottom surface 22 of
the frame to automatically pivot upwardly into a parallel relationship with the floor

even though the lift truck mast may be tilted forwardly.

[0018] Considering each of the separate roller cartridges and its respective
plurality 28a, b, ¢, d, e or f of upper and lower rollers, at least a majority, and

preferably all, of the lower rollers of each cartridge are of a uniform diameter, and are
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separated from each other by respective different sets of nonuniform spacings, such as
a, b, ¢ in FIG. 7A or spacings d-r in FIGS. 7B-F, of progressively increasing size
within each separate cartridge in the longitudinal forward direction 24. Such
nonuniform spacings are predetermined by nonuniform spacings, along the same
direction, of the previously described vertically elongate slots 36 in the cartridge
sideplates which contain the ends of the roller axels 35. Preferably, at least a majority
of the upper rollers of the same cartridge are of a uniform diameter preferably equal to
that of the lower rollers, and are supported in longitudinally offset frictional rolling
contact with the aforementioned lower rollers, with all but the rearmost upper roller
being positioned over a respective one of the nonuniform spacings of the lower rollers
so that each such upper roller is positioned at a respective different height by rolling
contact with different pairs of two lower rollers. The rearmost upper roller is
supported by the rearmost lower roller at a respective different height as determined
by its position of contact with the rearmost lower roller and the position of its

respective axle slot 36, as exemplified by FIG. 7A.

[0019] As a result of the foregoing arrangement, the upper rollers are
supported by rolling contact with the lower rollers at respective different angular
offsets and resultant respective different heights relative to the lower rollers, such that
the respective heights of the upper rollers decrease progressively in the longitudinal
direction 24 toward the front end 20 of the frame to correspond substantially to the
downward slope of the tapered frame’s upper surface 18, and to the decreasing

thickness of the tapered frame 16 in the longitudinal direction 24.
[0020] As is further exemplified by FIGS. 6 and 7A-F, each plurality of rollers

such as 28b which is located more forewardly relative to the front end 20 of the
tapered frame 16 than the immediately preceding rearward plurality of rollers such as
28a, contains lower roller spacings within its particular plurality which increase
progressively in the longitudinal direction 24 but are preferably of a smaller size than
sequentially corresponding ones of the immediately preceding nonuniform spacings
such as 28a. Moreover, the more forward upper and lower rollers of uniform
diameters are preferably of a smaller diametric size than the diameters of the
immediately preceding corresponding upper and lower rollers of uniform diameter.
This causes the series of upper rollers of the more forward plurality such as 28b to be

supported at different heights, with respect to the lower rollers, which further decrease
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progressively from the different heights of the upper rollers of the immediately

preceding plurality such as 28a, thereby producing a smoothly continuous decrease in
roller height corresponding substantially to the further downward slope of the tapered
frame’s upper surface 18 and to the further decrease in thickness of the tapered frame

16.
[0021] Also as exemplified by FIGS. 6 and 7A-F, the diameter or diameters of

the final upper roller or rollers in each plurality of rollers is preferably less than that of
the upper and lower rollers of uniform diameter in the same plurality, to aid the

transition to the next more forward plurality of rollers as exemplified by rollers 28a’,

b’, ¢’, d’, ¢, and T, in FIGS. 6 and 7A-F.

[0022] As the diameters of the respective different pluralities of rollers
decrease in the pluralities closer to the front end 20 of the frame 16, the axial lengths
of the respective rollers preferably increase as exemplified by FIG. 2. These axial |
increases in lengths of the rollers tend to offset the decreasing effective load bearing
surface areas of the rollers as their diameters decrease, thereby tending to equalize the

load supporting capability of each separate plurality of rollers.

[0023] The terms and expressions which have been employed in the foregoing
specification are used therein as terms of description and not of limitation, and there is
no intention, in the use of such terms and expressions, of excluding equivalents of the

features shown and described or portions thereof, it being recognized that the scope of

the invention is defined and limited only by the claims which follow.
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Claim(s)
I/We claim:
1. A roller load support comprising:
(a) an elongate frame having a front end and a rear end interconnected by

a respective upper surface and lower surface which converge in a longitudinal forward

direction toward said front end;

(b) said frame having respective pluralities of upper and lower rollers
spaced successively, without rolling contact between said respective pluralities, along
said forward direction, each of said pluralities having respective roller axes extending

transversely to said forward direction;

(¢) each of said pluralities having at least a majority of said lower rollers
of a respective uniform diameter, said uniform diameter decreasing from plurality to

plurality in said forward direction;

(d) each of said pluralities having a different respective set of nonuniform
spacings between its lower rollers of uniform diameter, said nonuniform spacings

increasing in size progressively within each said set in said forward direction;

(¢) each said set of nonuniform spacings having sequentially
corresponding ones of said nonuniform spacings which decrease in size progressively

from set to set in said forward direction.

2. The load support of claim 1 wherein each of said pluralities has at least a
majority of said upper rollers of a respective uniform diameter which decreases tfrom

plurality to plurality in said forward direction.

3. A roller load support comprising:

(a) an elongate frame having a front end and a rear end interconnected by
a respective upper surface and lower surface which converge in a longitudinal

direction toward said front end;

(b) a first plurality of respective upper and lower rollers having respective
axes extending transversely to said longitudinal direction, said upper rollers being

arranged in a longitudinally spaced upper series adjacent to said upper surface, and

-7
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said lower rollers being arranged in a longitudinally spaced lower series adjacent to

said lower surface;

(c) said lower rollers of said first plurality being separated from each other
by respective first nonuniform spacings in said longitudinal direction, and at least
some of said upper rollers being positioned over respective ones of said first
nonuniform spacings in rolling contact with said lower rollers and at different heights

with respect to said lower rollers;

(d) said respective first nonuniform spacings all increasing progressively
in size in said longitudinal direction toward said front end so that said difterent

heights decrease progressively in said longitudinal direction toward said front end.

4, The load support of claim 3 wherein said lower rollers of said first plurality

have a uniform diameter.

5. The load support of claim 4 wherein at least some of said upper rollers of said

first plurality are also of said uniform diameter.

6. The load support of claim 3 including a second plurality of respective upper
and lower rollers, spaced longitudinally apart from said first plurality of said rollers
toward said front end of said frame, without being in rolling contact with said first
plurality, so as to form respective longitudinally spaced further upper and lower series
of said rollers, said further lower series of said rollers being separated from each other
by respective second nonuniform spacings increasing progressively in size n said
longitudinal direction toward said front end so that at least some of said upper rollers
of said second plurality are in rolling contact with said lower rollers of said second
plurality and at respective heights which further decrease progressively from said

heights of said upper rollers of said first plurality.

7. The load support of claim 6, wherein said upper rollers of said second plurality

include at least some upper rollers having a uniform diameter smaller than a diameter

of at least one upper roller of said first plurality.
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8. The load support of claim 6, wherein said lower rollers of said second plurality

include at least some lower rollers having a uniform diameter smaller than a diameter

of at least one lower roller of said first plurality.

9. A roller load support comprising:

(a) an elongate frame having a front end and a rear end interconnected by
a respective upper surface and lower surface which converge in a longitudinal

direction toward said front end;

(b) a first plurality of respective upper and lower rollers having respective
axes extending transversely to said longitudinal direction, said upper rollers being
arranged in a longitudinally spaced upper series adjacent to said upper surface, and
said lower rollers being arranged in a longitudinally spaced lower series adjacent to

said lower surface;

(¢c) said lower rollers of said first plurality being separated from each other
by respective first nonuniform spacings in said longitudinal direction, and at least
some of said upper rollers being po'sitioned over respective ones of said first

nonuniform spacings in rolling contact with said lower rollers and at different heights

with respect to said lower rollers;

(d) said respective first nonuniform spacings increasing progressively in
size in said longitudinal direction toward said front end so that said different heights

decrease progressively in said longitudinal direction toward said front end;

(e) said lower rollers of said first plurality having a first uniform diameter.

10.  The load support of claim 9 wherein said at least some of said upper rollers of

said first plurality are also of said first uniform diameter.

11. The load support of claim 9 including a second plurality of respective upper
and lower rollers, spaced longitudinally apart from said first plurality of said rollers
toward said front end of said frame, without being in rolling contact with said first
plurality, so as to form respective longitudinally spaced further upper and lower series
of said rollers, said further lower series of said rollers being separated from each other

by respective second nonuniform spacings increasing progressively in size in said
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longitudinal direction toward said front end so that at least some of said upper rollers

of said second plurality are in rolling contact with said lower rollers of said second
plurality and at respective heights which further decrease progressively from said

heights of said upper rollers of said first plurality.

12.  The load support of claim 11, wherein said upper rollers of said second

plurality include at least some upper rollers having a uniform diameter smaller than a

diameter of at least one upper roller of said first piurality.

13.  The load support of claim 11, wherein said lower rollers of said second

plurality include at least some lower rollers having a uniform diameter smaller than a

diameter of at least one lower roller of said first plurality.

-10-
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