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(54) A cargo-handling apparatus

(57) Acargo-handling apparatus comprises load-supporting belts (10) and load-chains {11) connected together (at 24)
to form endless members and to a partition (17). The chains are driven by motors (34) to carry loads the belts which are
supported on a frame comprising a plurality of major longitudinally extending bars (13) spaced apart at the widths of
the beits and a plurality of minor longitudinally extending bars (14) beneath the belts (10) and disposed between the
major bars (13). The frame including a plurality of transverse bars (15) and a chassis (25) on which the motors (34) anda
speed-reducing means (33) are mounted. The drive to the belts (10) and the chains (11) may include atorque-regulating
device and means (18, 19) are provided for maintaining the tension between the load chains {11) and the partition{17)
by which the load supporting belts {10) and the chains (11) are maintained under constant preload.
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Thfa drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later filed formal copy.
This printembodies corrections made under Section 117(1) of the Patents Act 1977.
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SPECIFICATION
An apparatus forloading or unloading cargoes

Thisinvention relates to an apparatus for loading or
unloading cargoes, for example into orfrom atruck,
since the apparatusis ableto beinstailedina
load-carrying vehicle or truck, the loading and
unioading efficiency is greatly improved.

As disclosed in Japanese Utility Model
Registration Publication No sho 54-6166, an
apparatus forloading cargoes by the use of a belt
moving on aframe by the pull of load chains
connected thereto in an endless manneris known,
However, the disclosed arrangement required a
large number of rollers and frames to support a belt,
consequently, the structure was so complex that
assembling the apparatus was complex and difficult,
additionally it was undesirably heavy and it was
difficult to cut down on the production cost thereof.

The presentinvention is the result of an intensive
study and seeks to provide a solution which can
eliminate the known drawbacks.

The presentinvention seeks to providea
cargo-handling apparatus in which the parts canbe
assembled or dismounted with ease and accuracy,
while also providing such an apparatus which
requires a lower cost of construction and in which
weight can be saved. The invention also seeks to
enable the functional assembly of the load-carrying
belts to the apparatus to be simplified, particularly
wherethe belts cooperate with a partition retaining
the load supported on the belts.

According to the present invention, there is
provided a cargo handling apparatus comprising a
plurality of belts and load-chains endlessly
connected to one another so asto carry cargoesona
frame and a partition for retaining loads resting on
the said belts which is located at the connection
between said belts and said load-chains, wherein the
apparatusincludes a prime movermeansanda
frame comprising a plurality of major longitudinally
extending bars spaced side by side atthe same
interval as the width of the individual beltsand a
plurality of minorlongitudinally extending bars for
supporting said belts which are disposed between
two adjacent major longitudinal barsin parallel
therewith and supported by a plurality oflateral bars,
achassis for mounting the prime moveranda
change-speed means which istransversely fixed to
one end of said major longitudinal bars, a bracket for
joining said chassis to said majorlongitudinal bars
on both sides and a bracket for bearing adriving
shaftforsaid belts.

An embodiment ofthe invention will now be
described by way of an example hereinafter with
reference to the accompanying drawings, in which:-

Figure 7is aplanview of a driving part ofa
cargo-handling apparatus, constructed in
accordance with the invention;

Figure 2is a side view of a vehicle incorporating
the apparatus ofthis invention;

Figure 3is a plan view of the load-carrying region
ofthe vehicle shown in Figure 2;

Figure 4is a cross-sectional view of the apparatus,

70

75

80

85

90

95

100

105

110

115

120

125

130

locking towards the rear;

Figure 5is a diagram illustrating the attachment of
achassis;

Figure 6 shows the method of mounting of driving
motors; and

Figure 7is a side view of the driving part shownin
Figure 1.

InFigures 1to 4, the numeral 1 denotes atruck for
carrying loaded cargoes. in the front part of the truck
chassis2 are adriver's cab 3, an engine 4, apower
transmission unit5 and frontwheels 6. The rear part
of the chassis 2 supports a box-shaped carrier7,a
battery 8 and right and left rear wheels 9. The
numeral 10 denotes belts for carrying cargoesinto or
out of the truck which extend in the longitudinal
direction of the carrier 7. A certain length of
load-chains 11 are provided to puli the belts 10.
Major longitudinal bars 13 and minor
belt-supporting bars 14 are arranged a certain
distance above the floor 12 of the carrier 7; in this
example, four beli-supporting bars 14 are placed at
an equal interval between every two of four equally
spaced bars 13, the belt-supporting bars 14 and the
longitudinal bars 13 are fixed togetherin paraliel
with each other by means of lateral bars 15 so asto
make up aframe.

A part of each of the belts 10 on which cargoes are
supported when the apparatusisin operationis
arranged to slide along the majorlongitudinal bars
13, being also supported by sliding contact with the
minor bars 14. To facilitate this, areturn pulley 16is
rotatably supported atthe rear end ofthe
longitudinal bars 13, over which the belts 10 are
guided in such a way that a further part of the belt 10
is passed through the space between the lateral bars
15andthe floor 12 of the carrier 7. Atubularguard
16a for protecting the return pulley 16 is provided to
the outside of each return pulley 16, between every
two of the major fongitudinal bars 13.

Ajoint base 20 supporting a partition 17 pivotable
between the vertical or horizontal positions and
which extends laterally across the beits 10, is
connected to the load-chains 11 by means ofa
tension-adjusting device 19 with aspring 18aand an
adjusting bolt 18.

As seenin Figure 4, the joint base 20 has a pair of
arms 21, 21 on both sides of the partition;
additionally, the lower part of each armis provided
with a projection 22, which can slide freely backand
forth oninner guide rails 13a, 13a of the two outer
longitudinal bars 13, 13in engagement with each
other. The joint baseisjoined, onthe other hand, to
an end of the belts 10. Consequently, the belis 10 and
the load-chains 11 are connected together with the
adjusting bolt 18 of the tension adjusting device 19to
which the partition 17 is pivotally connected.

Placed nearthe frontend ofthe carrier 17 isa
sprocket 23 for driving the load-chains 11, by means
of which the chains 11 are guided back underthe
lateral bars 15. The free ends of the belts 10 and the
load-chains 11 are connected each other by means of
afixing element 24 underthe lateral bars 15. Inthis
way, the belts 10 and the load-chains 11 make a
tensioned endlessioop guided onthe sprocket 23
and the return pulley 16.
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Achassis 25is located transversely on the front
end ofthe longitudinal bars 13 as shown in Figures 1
and 5. The ends of the chassis 25 are supported with
fixing brackets 26, 26 fastened to the vertical sides of
the outer major longitudinal bars 13 with washers
26a and bolts 26b. Provided on the chassis 25 are two
mutually spaced pairs of brackets 27, 27 to which the
two innerlongitudinal bars 13, 13 are fixed with bolts
27a. A chain-driving shaft 28 on which the sprocket
23isfitted is supported by a plurality of shaft-bearing
brackets 29, 29 so as to project backward from the
chassis 25. Provided on the chain-driving shaft 28 are
amutually spaced pair of sprockets 30, 30 between
which a base plate 31 for motors is placed on a pair of
base brackets 32, 32 fixed to the chassis 25.

As shown in Figure 6, a pair of driving motors 34,
34 with a speed reduction apparatus 33 are placed on
the base plate 31. An output shaft 35 with atorque
limiter which transmits rotational power of less than
agiven magnitude and an input shaft 36 of the speed
reduction apparatus 33 are connected by means of a
pair of output sprockets 37, 37 of the motors, input
sprockets 38, 38 of the speed reduction apparatus
and power transmission chains 39, 39. Furthermore,
output shafts 40, 40 of the speed reduction apparatus
and the chain-driving shaft 28 are connected by
means of a pair of output sprockets 41, 41 of the
speed reduction apparatus, sprockets 30, 30 ofthe
chain-driving shaft and power transmission chains
42,42, The power transmission system is such that
the two motors 34, 34 can move the endless loop
comprising the belts 10, the joint base 20 and the
partition 17 by way of the chain-driving shaft 28, the
sprockets 23 and the load-chains 11.

AsshowninFigure 7, a step or abutment is formed
atthe front of the shaft-bearing brackets 29 and the
base brackets 32. The step serves to limit the forward
travel of the joint base 20 and the partition 17
followed by the belts 10. It also serves to prevent the
joint base 20 and the partition 17 from derailing out
of the outer longitudinal bars 13, 13 or bumping
againstthe various driving elements mentioned
above located on the forward side of the
arrangementif for any reason the motors should be
outofcontrol.

The construction ofthe invention is such that when
cargoes are loaded into a truck, for example, the
motors 34, 34 are started in order to pull the
load-chains 11, together with the joint base 20, the
partition 17 and the belts 10 towards the forward end
ofthe carrier 7. Cargoes are put on the belts 10 one
after another and carried to the inside of the carrier.
Onthe other hand, when cargoes are to be unloaded
from the truck, the motors 34, 34 are run in the
opposite direction, which moves the joint base 20,
the partition 17 and the belts by means ofthe
load-chains 11 to the rear of the carrier 7; thus,
cargoes put on the belts can be unloaded easily.

The longitudinal bars 13 and the belt-supporting
bars 14, laid in parallel, extend in line with the
moving direction ofthe belts 10, so that the surface
ofthe moving belts is free from undulation;
moreover, because the under surface of the belts
occupies space between the belt-supporting bars a
little, cargoes on the moving belts can moveina
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straight line, without rolling or tilting to either side.
Furthermore, because the load-chains 11 are
connected to the belts 10 with the tension-adjusting
device and the partition 17 located between them,
contact of the belts with the belt-supporting bars 14
islimited to only to the region behind the partition
17, sothatthefriction on the contact area is reduced
to aminimum extent; therefore, the force required to
drive the belts 10 can be substantially reduced. The
load-chains 11 and the belts 10 being connected to
each other with the tension-adjusting bolt 18, the
structure of the tension adjusting device can be
considerably simplified, nevertheless, the tension
adjustment can be made overa wide range by
increasing the length of the tension-adjusting bolt
18; also, since tension pulleys and the like are not
needed underthe lateral bars 15, the top of the
load-carrying belis does not have to be raised, which
makes loading or unloading easier. The load-chains
11 and the belts 10 are tensioned at a constantload
with which the joint base 20 is pressed againstthe
step 294, 32a at the front end of the shaft-bearing
brackeis 29 and the base brackets 32.

The under surface of th2 belts 16 occupies space
between the belt-supporting bars 14 alittle, so that
the rolling of cargoes on the moving belts can be
avoided; in this way, safe and smooth loading or
unloading can be carried out. The major longitudinal
bars 13 can be joined simply to the chassis 25 by
means of the fixing brackets 26, 27, consequently,
the assembling of a frame with the fongitudinal bars
13 and belt-supporting bars 14 can be made quickly
and with high accuracy. In addition, by the effective
utilization of the shaft-bearing brackets 29, the
production of the lightweight chassis 25 and the
reduction of the production cost of the apparatus can
be realised with ease. In spite of that, the apparatus
can still preserve its essential function of cargo
handling and yetis able to locate and guide the belts
andthe partition positively.

CLAIMS

1. Acargo-handling apparatus comprisinga
plurality of belts and load-chains endlessly
connected to one ancthier and driven by a prime
mover means so as to carry cargoes on aframeand a
partition for retaining loads resting on the said belts
whichislocated at the connection between said belts
and said load-chains, wherein the apparatus
includes a frame comprising a plurality of major
longitudinally extending bars spaced side by side at
the sameinterval as the width of said individual belts
and a plurality of minor longitudinally extending
bars for supporting said belts which are disposed
between two adjacent major longitudinal barsin
paraliel therewith and supported by a plurality of
lateral bars, a chassis for mounting the prime mover
and achange-speed means which is transversely
fixed to one end of said major longitudinal bars, a
bracket for joining said chassis to said major
longitudinal bars on both sides and a bracket for
bearing a driving shaft of said belts.

2. Anapparatus according to claim 1, wherein
the prime mover means comprises atfeast one drive
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3. Anapparatus according toclaim 1orclaim2,
wherein the prime mover means comprises atleast
one reversible drive motor.

4. Anapparatus according to any one of claims 1
to 3, wherein the change-speed means comprises a
speed-reduction device.

5. Anapparatus according to any one of claims 1
to 4, wherein atorque limiting means is disposed
between the prime mover means and the
change-speed means.

6. Anapparatusaccording to any one ofthe
preceding claims, wherein the connection between
the load chains and the partition includes atension
adjusting device.

7. Anapparatus according to any one ofthe
preceding claims, wherein the partition is pivotable
aboutan axis between a horizontal and an upright
position.

8. Acargo-handling apparatus substantially as
hereinbefore described and with reference to the
accompanying drawings.
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