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SELF-COMPENSATING WEIGHT SENSING
FORK BLADE ASSEMBLY

[0001]

BACKGROUND OF THE INVENTION

[0002] A This invention relates to improvements in load-weight sensing systems
for lift trucks and other similar load supporting apparatus. Such previous load-weight
sensing systems commonly employ electrical load-weight measuring cells, sometimes
referred to as strain gauges, interconnecting an underlying cantilever-type load-
supporting fork blade member with an overlying simple beam-type load weighing
platform. Some such prior systems, as exemplified by US patent No. 9,316,528 and
other references cited therein, use bendable elongate beam-type load-weight
measuring cells. Other prior systems, as exemplified by US published patent
applications 2007/0041820 A1 and 2011/0067502 Al, use other types of load-weight
measuring cells. Any of such types of prior load-weight measuring cells can be used

in the present invention, and are intended to be included herein.

[0003] In the present invention, the weight of the load elastically deforms the
overlying load weighing platform and the underlying fork blade member downwardly
in variable response to the weight of the load. However, the overlying load weighing
platform is deformed downwardly differently than the underlying fork blade member,
because the overlying platform is not supported in a cantilever fashion as is the
underlying fork blade member. Instead the overlying platform is supported by weight-
measuring cells in positions adjacent to the load weighing platform’s forward and
rearward extremities, respectively. This inconsistency results in stressing of the load-
weighing platform as a simple beam supported at both ends, while simultaneously
stressing the underlying fork blade member as a cantilever beam. Such difference in
stressing causes lateral misalignments of the above-described load cells relative to the
load-weighing platform, which then causes errors in the sensed load weight because
the misalignments introduce load-cell-deforming stresses which are additional to the
load weight-caused stresses. The purpose of the present invention is to minimize
these error-causing load weight-sensing problems, as well as to minimize the adverse
-1-
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operational and economic effects that result from such problems, by automatically

compensating for them.

[6004] The foregoing and other objectives, features, and advantages of the
invention will be more readily understood upon consideration of the following
detailed description of the invention, taken in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0005]

[0006] Fig. 1is a perspective view of an exemplary pair of weight-sensing
fork blade assemblies in accordance with the present invention.

[0007] Fig. 2 is a top view of one of the weight-sensing fork blade assemblies

of Fig. 1, with its top removed to show exemplary underlying structure.

[0008] Fig. 3 is a simplified schematic sectional view of the exemplary
weight-sensing fork blade assembly of Fig. 2, taken along line 3-3 of Fig. 2 and

shown in an unloaded condition.

[0009] Fig. 4 is an enlarged longitudinal sectional view of the unloaded

forward load weight measuring cell shown in Fig. 3.

[0010] Fig. 5 is an enlarged longitudinal sectional view of the unloaded

rearward load weight measuring cell shown in Fig, 3.

[0011] Fig. 6 is a simplified schematic sectional view of the weight-sensing
fork blade assembly of Fig. 2, taken along line 3-3 of Fig. 2 and shown in a loaded

condition.

[0012] Fig. 7 is an enlarged longitudinal sectional view of the loaded forward

load weight measuring cell shown in Fig. 6.

[0013] Fig. 8 is an enlarged longitudinal sectional view of the loaded rearward

load weight measuring cell shown in Fig. 6.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
[0014] Fig. 1 shows an example of a pair of load-weighing fork assemblies 10
and 12, each having a pair of upright portions 14 which are mountable on a load-

lifting carriage of a conventional lift truck (not shown). The fork assemblies 10 and
2.



12 are preferably each L-shaped so as to define forwardly extending load-supporting
portions 16, as exemplified in Fig. 1, for insertion beneath a load to selectively lift or

lower the load.

[0015] Because the fork assemblies 10 and 12 are intended to have a load-
weighing function in addition to their load-lifting and lowering function, they are
equipped with respective load-weighing platforms 18 as shown in Fig. 3 which are
supported by respective electric load-weight measuring strain-gauge cells 20 atop fork
blade members 22, as shown in Figs. 2 and 3 and in greater detail in Figs. 4 and 5.
Previously, the respective load-weight measuring cells 20 had been tightly fastened to
the load-weighing platforms 18 and to the fork blade members 22 by bolts such as 24,
25. However, the accuracy of such a load weighing system had been problematic in
use. This was due to the fact that, when a load was supported on the load-weighing
platforms 18 with the foregoing tight fastening of the load-weight measuring cells 20
to both the fork blade members 22 and to the load weighing platforms 18, the load’s
weight caused the load-weighing platform 18, as well as its underlying fork blade
member 22, to deform variably and unpredictably in response to the weight of the
load.

[0016] ~ In contrast, in accordance with the present invention, it has been
discovered that a slight loosening of the fastening of a load-weight measuring cell 20
with respect to either a load weighing platform 18 or a fork blade member 22, while

maintaining the opposite fastening tight, provides a significant improvement.

[0017] Figs. 6-8 exemplify the foregoing desired result by illustrating a typical
load-weight sensing fork blade assembly’s operation in accordance with the present
invention. In Fig. 6, the fork blade member 22 and the load-weighing platform 18
have been deformed downwardly by a load weight indicated as 28. The fork blade
member 22 has been deformed downwardly in a cantilever fashion, while the load-
weighing platform 18 has been deformed downwardly as a simple beam supported at
opposite ends by load cells 20 connected to the platform 18 by bolts 25. The
respective load-induced curvatures of the two structures 18 and 22 are unequal and
opposite to each other as a result of their different loadings, as exemplified in Fig. 6.
This unequal arrangement places unequal lateral stresses on the bolts 25, induced by

the dissimilar curvatures and strengths of the two beam structures 18 and 22.
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[0018] However, if the bolts 25 are loosened slightly, in accordance with the
present invention as exemplified in Figs. 4 and 5, so as to provide small gaps which
permit resultant small relative movements in the tapered head regions of the bolts 25
with respect to the load-weight measuring cells 20 during their initial load-induced
downward movements, the difference between the unequal stresses caused by the
dissimilarities of the two beam structures 22 and 18 can be reduced or eliminated.
Thereafter, as further bending of the two beam structures 18 and 22 occurs, the initial
looseness of the bolts 25 is terminated by contact of the undersides of their bolt heads
with the load-weighing platform 18 and by contact of the underside of the load-
weighing platform 18 with collars 26 rigidly mounted on the load-weight measuring
cells 20, which thereby prevents the load-weighing platform 18 from moving further
downward with respect to the load-weight measuring cells 20, as shown in Figs. 7

and 8.

[0019] Lateral movement of the load-weight measuring cells 20 is
simultaneously also prevented by the collars 26 in the case of each rearward bolt 25 as
seen in Fig. 7. However, the forward transversely separated collars 26 are not secured
so as to prevent their lateral movement, instead being loosely held laterally by the
load-weighing platform 18 as shown in Fig. 8 so as to promote equal support of the
load. The foregoing arrangement has been found to enable the angular misalignment
of the load-weighing platform 18 relative to the beam structures 20 and 22 without

thereby significantly affecting the load-weighing accuracy of the system.

[0020] 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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What is claimed is:

1. A load-weighing assembly for a load lifting system, said load-weighing assembly
having a substantially laterally-extending load-weighing platform, and a substantially
laterally-extending cantilever fork blade member located beneath said platform, said load-
weighing platform and said cantilever fork blade member being interconnected by a load
weight-measuring cell which is configured to move laterally with respect to at least one of
said load-weighing platform and said cantilever fork blade member during an initial part
of said load weighing so as to minimize transmission of lateral force between said load-
weighing platform and said load weight-measuring cell during said initial part of said load
weighing, said load weight-measuring cell being loosely connected to said laterally

extending load-weighing platform at least during said initial part of said load weighing.

2. The load-weighing assembly of claim 1 wherein during a subsequent part of said
load weighing, said load-weighing assembly automatically prevents said weight-

measuring cell from moving laterally.

3 The load-weighing assembly of claim 1, wherein said cantilever fork blade
member is an elongate cantilever member which supports said load-weighing platform at

multiple laterally separated positions along said cantilever fork blade member.
4. The load-weighing assembly of claim 1 including a plurality of said load-weight

measuring cells loosely connected to said laterally extending load-weighing platform

during said initial part of said load weighing.
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FIG. 4
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