
Continuous Conveyor Apparatus         2195600 BACKGROUND OF THE INVENTION
The present invention relates to a continuous conveyor apparatus, more
specifically to a continuous conveyor apparatus of high durability and of
light weight which can be produced at a lower cost. There is a conventional
conveyor apparatus referred to as a continuous conveyor apparatus which
comprises a carrying vessel, four roller chains connected to the four
corners of the carrying vessel to support the vessel and a sprocket wheel
around which the roller chain turns to move the carrying vessel in
horizontal and vertical directions, thereby continuously conveying bulk,.
soil, sand and so on. The conventional conveyor apparatus has some
shortcomincs that the life of the roller chain is short, that the total
size of the apparatus is large, and that the production cost is high.
Another disadvantage is that the lower part of the conventional conveyor
apparatus could not be moved because the lower part of the conventional
conveyor apparatus may interfere with operation such as excavation. In
addition, it is required that the roller chain be precisely positioned
when the roller chain is turned around the sprocket, which is 



against workability. In particular, since the sprocket, with which the
roller chain comes into contact with the upper surface of carrying vessel,
has a notch which allows the relief of a coupling provided between the
roller chain and the carrying vessel, a lot of manpower is required for
positioning of notch and the coupling.    -3- The roller chain is always
used in the conventional conveyor apparatus, for it is believed that the
roller chain has a long life, which is appreciated in spite of the complex
construction and the high cost of the roller chain. It is recognized,
however, that lubricant does not reach between the roller and the bush in
the roller chain, and that the life of the roller chain is not so long as
generally believed. On the other hand, the performance of link chain
generally referred to as short link chain ) is improved as the technology
of heat treatment and welding has recently been developing. It is found
that the link chain is of simple construction, through which lubricant
generally sufficiently penetrates, so that the link chain has better
abrasion resistance than the roller chain. In addition, it is possible to
produce a high speed and compact type of link chain 



comparing with the roller chain, and the link chain can be twisted, so that
it is possible to bend the link chain in three dimensions. Accordingly, the
continuous conveyor apparatus equipped with the link chain can be rotated
at its lower portion as required in operation. Furthermore, when used in
loading and unloading for ships, the link chain is hardly slipped out of
the wheel even upon rolling or another sway of the ships since the link
chain is possible to bend in    -4- three dimensions. The following are
advantages of the link chain over the roller chain; 1. The construction is
simple, in which each link is placed in surface contact and lubricant
generally penetrates throughout the system, resulting in low abrasion and
long life of the chain. 2. It is simple in construction and light in
weight, and small in chain tension, so that the motor capacity and the size
of each member can be reduced, leading to a lower cost. 3. The link chain
can be twisted and bent in three dimensions, so that the apparatus can be
rotated as required in work and is suitable for loading and unloading in
ships. 



4. Each link can have a small pitch leading to lower noise and high speed.
In addition, the wheel around which the chain goes can be made small. 5.
Fittings of the carrying vessel can be easily attached to the link chain by
way of welding, forging or use of bolts. According to this invention there
is provided a continuous conveyor apparatus comprising coaxial wheel means
positioned at a predetermined location comprising a pair of inner wheels
and a pair of outer wheels coaxially arranged, tandem wheel means
positioned at a predetermined location and comprising a pair of inner
wheels and a pair of outer wheels which pairs are rotatable about
respective horizontal axes which are spaced apart, four endless link chains
extending respectively about the wheels of the coaxial wheel means and
respectively about the wheels of the tandem wheel means a plurality of
carrying vessels connected to said four link chains through connecting
means, and each of said link chains comprising alternating vertical links
and horizontal links, said    -5- carrying vessels each being connected to
the outer side of the portion of a vertical link extending lengthwise of
the chain. Some embodiments of the invention will now be described by way
of example with reference to the accompanying drawings 



in which: Fig. 1 is a side elevational view showing one embodiment of the
continuous conveyor apparatus of the present invention. Fig. 2 is a
schematic view showing the relationship between link chains and a carrying
vessel used in the present invention. Fig. 3(A) is an explanatory side
elevational view of an upper corner coaxial wheel used in the present
invention. Fig. 3(B) is a cross sectional view of the wheel of Fig. 3 (A).
Fig. 4 is a front elevational view of a second upper wheel used in the
present invention. Fig. 5 is a cross sectional view of the second upper
wheel of Fig. 4 Fig. 6 is a cross sectional view of a lower corner coaxial
wheel used in the present invention. FIg. 7 is an enlarged side elevational
view of a joint portion between a carrying vessel and a link chain of the
-6- present invention. Fig. 8 is a front elevational view in cross section
of 



the joint portion of Fig. 7. FIg. 9 is a partial top plan view of the joint
portion of Fig. 7. FIg. 10 is an enlarged view of an upper corner coaxial
wheel portion in the present invention. Fig. 11 is a side elevational view
of one embodiment of the C-shaped continuous conveyor apparatus of the
present invention. Fig. 12 is an enlarged side elevational view of a joint
portion between the carrying vessel and the link chain of the embodiment in
Fig 11. Fig 13 is a partially cut away and partially cross sectional, front
elevational view of the embodiment of Fig. 12. FIg. 14 to 17 are schematic-
views to illustrate relations between the link chains and the carrying
vessel, respectively.    -7- FIg. 1 is a side elevational view of one of
the embodiments, which comprises a vertical conveyor section A, a lower
horizontal conveyor section C and upper horizontal conveyor section B. The
lower horizontal conveyor section C 



and the upper horizontal conveyor section B extend in the directions
opposite to each other to form a continuous conveyor apparatus of so called
"S-shape type". Placed at the bent portions are tandem wheel means and
coaxial wheel means. Specifically, the tandem wheel means are a lower
tandem wheel means 3 and an upper tandem wheel means 4, while the coaxial
wheel means are a driving coaxial wheel means 5, an upper corner coaxial
wheel means 6, a lower corner coaxial wheel means 7 and a return coaxial
wheel means 8. These wheel means are positioned in place, around which four
endless link chains are turned. Specifically, each wheel means comprises a
pair of inner wheels around which a pair of inner link chains are turned,
and a pair of outer wheels around which a pair of outer link chains are
turned. The term " tandem wheel means" is used to designate a    -8- pair
of wheels horizontally arranged with a predetermined space therebetween to
change the carrying direction with a carrying vessel 2 maintained in the
horizontal attitude which is set forth hereinafter. The words " tandem
wheel " is used hereinafter instead of the tandem wheel means. The tandem
wheels are usually made in a cantilever structure having no 



shaft at the central portion thereof except for the wheel in front ( on the
right hand side of Fig. 1 ) of the upper tandem wheel 4 to allow the
carrying vessel to pass by. The coaxial wheel means comprise a first pair
of wheels and a second pair of wheels coaxially arranged to change the
direction of the carrying vessel 2 mounted to the four chains 1, which is
set forth hereinafter. The term "coaxial wheel is used hereinafter instead
of the coaxial wheel means. As previously set forth, the link chain 1 is
connected to the carrying vessel 2 at each of the four corners thereof. An
item to be carried is received at a supply port D in the lower horizontal
conveyor section C, turned to a vertical direction upwards at the lower
tandem wheel 3, turned to a horizontal direction again at the upper tandem
wheel 4, inversed in attitude at the driving coaxial wheel 5 to drop the
item into a discharge port E Then, the carrying vessel 2 in the inversed
attitude is moved in a horizontal direction,    -9 and at the upper corner
coxial wheel 6 turned again in a vertical direction for descending, during
which the carrying vessel 2 is carried in a vertically upright condition.
Then, the vessel is turned in a horizontal direction at the lower 



corner coaxial wheel 7 and moved in a horizontal direction in the inversed
condition, turned by 180 degrees at the return coaxial wheel 8 to receive
the item to be carried at supply port D again. The above steps are
repeated. The operation of the continuous conveyor apparatus as mentioned
above is accomplished by the cooperation of the tandem wheels and the
coaxial wheels in combination. Tha relationships between each wheel and the
link chain 1 and the carrying vessel 2 are set forth hereinafter. Figure 2
is a schematic view of the wheel, the link chain 1 and the carrying vessel
2, which is viewed from the right hand side of Figure 1. The link chain 1
comprises an outer link chain la and an inner link chain lb, each
comprising vertical and horizontal links 10 and 11. The outer link chain is
positioned horizontally outside. The carrying vessel 2 has an arm at its
four corners which functions as a connector to the link chain. The two
front arms 30 are connected with the inner link chains lb, respectively,
while the rear arms 31 are    10 - connected with the outer link chain la,
respectively. The rear arm 31 extends over the inner link chain lb for the 



connection with the outer chain la. The connecting structures of the link
chain 1 to the front and rear arms 30 and 31 are set forth hereinafter. It
should be noted here that in the present embodiment, the link chain 1 is
connected at the upper portion of the vertical link 10 with the front and
rear arms 30 and 31 for the sake of mechanical strength. In the structure
of the link chain 1 and the    carrying vessel 2 as mentioned above, the
wheels are engaged with the link chain 1 from above or from below.
Specifically, the upper tandem wheel 4, driving coaxial wheel, 5 driven by
the motor 50, the lower corner coxial wheel 7 and the return coxial wheel 8
are engaged with the link chain 1 and the carrying vessel 2 from below,
while the lower tandem wheel 3 and the upper corner coaxial wheel 6 are
engaged with the link chain 1 and the carrying vessel 2 from above. When
the wheels are engaged with the link chain 1 and the carrying vessel 2 from
above, the wheels are inclined to interfere with the front and rear arms 30
and 31, so that some measurement is required in the structures. In the
lower tandem wheel 3, since the rear arm 31 goes up before it comes to the
position of the inner lower tandem wheel 3b, the front    arm 30 can be
connected with a side of the link chain lb to 



avoid the interference between the front arm 30 and the inner wheel 3b. On
the other hand, in the upper corner coaxial wheel 6, since the outer wheel
6a and the inner wheel 6b are coaxially arranged, a structure to clear at
least the rear arm 31 is required for the inner wheel 6b. In a conventional
structure, the inner wheel 6b has a notch to clear the rear arm 31. With
this structure having the notch, however, the link chain 1 must be adjusted
in position so that the rear arm 31 comes into the notch. This is an
adjustment operation which requires a lot of manpower, which is shortcoming
of the structure. In addition, the provision of the notch reduces
mechanical strength of the portion and is subject to stress concentration
and so on, and therefore not desirable for mechanical strength. Figure 3
shows an embodiment of the inner upper corner coaxial wheel 6b of the
present invention. The wheel 6b has bases 60 with a predetermined pitch
therebetween around the wheel main body, and a tooth is mounted onto each
base. The base is made higher than the maximum height of the rear arm 31,
so that the rear arm 31 is completely accommodated between the adjacent
bases 60.    -12- 



In the structure mentioned above, the rear arm 31 can be accommodated
between the adjacent teeth throughout around the wheel, so that there is no
need for position adjustment for engaging the link chain 1 with the inner
wheel 6b, causing no interference between the rear arm 31 and the inner
wheel 6b whatever engagement is made therebetween. Thus, smooth operation
is assured. In addition, it has a balanced strength and desirable for
mechanical strength when compared with the structure having the notch.
Further, since the base 60 and the tooth 61 are mounted on the wheel main
body, the precision of the wheel is improved, and the production is easier
in present structure than in the conventional one having the notch. In the
present structure, it is possible to connect the front arm 30 to the link
chain 1 at its upper portion. In this embodiment, the rear arm 31 is
connected with the vertical link 10 of the link chain 1 at its upper
portion by providing substantially the same wheel structure in the outer
upper corner coaxial wheel 6a as the previous one so as to clear the
connecting portion of the rear arm 31. The lower tandem wheels 3a and 3b
and the driving coaxial wheel 5 have a similar structure as shown in Figure
3. There is another improvement due   



-13 to the use of the link chain 1. Specifically, the alternative
arrangement of the vertical link 10 and the horizontal link 11 in the link
chain 1 allows the provision of a grooved wheel of special construction for
the upper tandem wheel 4, the lower corner coaxial wheel 7 and the return
coaxial wheel 8, which is hereinafter detailed on the upper tandem wheel 4
with reference to Figures 4 and 5. The upper tandem wheel 4 has a groove 40
formed generally on the circumferential peripheral surface at its axial
center, into which the vertical link 10 of the link chain 1 can be inserted
with the horizontal link 11 in contact with the peripheral surface,
specifically the contact surface portion 42. In such an arrangement, the
link chain 1 goes around. It will be noted that with the groove 40, the
link chain 1 correctly turns around the upper tandem wneel 4 and can be
prevented from dropping out. The wheel may be provided with a side wall 41
on the outer side thereof to completely prevent the link chain from
dropping out. The grooved wheel for the lower corner coaxial wheel 7 and
the return coaxial wheel 8 is shown in Figure 6 which is specifically a
cross sectional view of the lower corner coaxial wheel 7. In this
structure, the two lower corner coaxial wheels 7 are coaxially connected to
each other at 



14 - their main bodies, and a side wall 71 is provided on the outermost
side. The vertical link 10 is inserted into the groove 70, and the
horizontal link 11 comes into contact with the contact surface 72 thereof.
The wheel as mentioned above can be more easily produced at a lower cost
than the sprocket wheel having teeth. The wheel without tooth can
accommodate elongation of the link chain and makes the assembling of the
link chain 1 easier and eliminates the necessity of the centering etc. The
horizontal link 11 comes uniformly into contact with the contact surface
portion 42, which contributes Lo the longer life of the wheel. The grooved
wheel may be adopted in correspondence with conditions such as the amount
of load thereon. For example, if the load on the upper tandem wheel 4 is
large, the usual toothed sprocket instead of the grooved wheel can be used
for the upper tandem wheel 4. Provided on the return coaxial wheel 8 in the
embodiment of Figure 1 is an automatic tension device 80 which provides
tension adjustment in the link chain 1 through the horizontal movement of
the wheel 8. The automatic tension device 80 has 



a tension sensor to automatically control the tension at a desired level.
- 15 - Now the structure for connecting the carrying vessel 2 to the link
chain 1 is set forth hereinafter with reference to an enlarged side
elevation view of Figure 7, a front cross sectional view of Figure 8 and a
partial top plan view of Figure 9. The carrying vessel 2 is provided with a
pair of the front arms 30 at its leading portion and a pair of the rear
arms 31 at a trailing portion, and the vessel 2 is connected with the link
chains la and lb through the front and rear arms 30 and 31. specifically as
illustrated in FIgure 9, the front arms 30 and the rear arms 31 are
connected to the inner link chain lb and the outer link chain la,
respectively.    - 16 - Provided on the vertical link 10 of each of the
link chains la and lb e.g.by welding at the front and rear portions of the
vessel are cylindrical fittings 32 to which 



the front and rear arms 30 and 31 are connected. The front arm 30 has a
fitting portion 300 to be coupled with the fitting 32, an arm 301 to
support the fitting portion 300 and a rotary shaft 302 to rotatably connect
them to the carrying vessel 2. The rotary shaft 302 is rotatably fitted
into the bearing 303 provided on the bottom of the carrying vessel 2. The
fitting portion 300 is formed with female thread, and the fitting 32 and
the fitting portion 300 abutted to each other receive a clamp bolt 33
inserted thereinto. The bolt 33 is screwed into the fitting portion 300 and
prevented from further rotation by a stop pin 34, thereby connecting the
fitting 32 to the fitting portion 300. The rear arm 31 in a similar
structure has a fitting portion 310, an arm 311, and a rotary shaft 312.
The last one is rotatably fitted into a bearing 313 formed in the bottom of
the carrying vessel 2. The rear arm 31 extends over the link chain 1b, and
therefore has a reduced portion 314 to clear the link chain lb, thereby
reducing the upward extension of the assembly. Since only the clamp bolt 33
and the stop pin 34 are used    - 17 - for connection in the structure as
mentioned above, it is 



easy to connect and disconnect the carrying vessel 2 to the link chain 1.
In addition,  since the fitting 32 is secured to the vertical link 10 of
the link chain 1, and the carrying vessel 2 comes onto the vertical link 10
for connection, the connection work is easy. Further, there is no need for
a larger space between the carrying vessel 2 and the link chain 1, and
between the link chains la and lb, which contributes the totally compact
assembly. The use of the connection structure as mentioned above is
realized through the use of sprocket wheel structure as shown on Figure 3
for the upper corner coaxial wheel 6 on the outer and inner sides. The
height of the base 60 can accommodate the fitting formed on the link chain
1. The embodiment has the carrying vessel 2 of a special structure so as to
prevent an item to be carried such as bulk from dropping and easily clean
the adhered substance therein, which is hereinafter set forth with
reference to Figures 7 to 10. The carrying vessel 2 comprises a bottom
plate 20 and extension end 21. The bottom plate 20 is formed in a concave
shape starting from the leading end 20f, which is a tip end in the
advancing direction of the vessel as shown by the    



- 18 - arrow, descending to form a downwardly convex smooth curve, and
rising to a trailing end 20r at the same level as the leading end 20f, thus
forming a recessed bottom of the vessel. Integrally formed on the bottom
plate at the trailing end 20r is an extension end 21 which forms a upwardly
convex curve from the tailing end 20r as a transition point and ends at a
rear end portion 21r. The side plate 22 has a shape conforming to the
bottom plate 20 and the extension 21, and the extension 21 generally forms
a shape of beak. The carrying vessels are arranged such that the extension
end 21 of the preceding vessel 2 overlaps from above the leading-end 20f of
the next following carrying vessel 2 on the horizontal conveyor portions B
and C. Numeral 23 indicates a flange of the vessel 2. Since the extension
end 21 is arranged to overlap the leading end 20f of the bottom plate, the
wheel comes into contact with the carrying vessel 2 from above as in the
case of the upper corner coaxial wheel 6, and at the portion where the
carrying vessels successively turn upward, the extension end 21 may collide
with the leading end 20f depending on the turning angle. In order to avoid
this, in the present embodiment, the upper corner coaxial wheel 6 has a
larger  



19- radius than, specifically twice as large as those of the driving
coaxial wheel 5, the lower corner coaxial wheel 7 and so on, thereby
providing a smaller curvature and a larger turning angle. In the structure
as mentioned above, when the item to be carried such as bulk is dropped
from above to the carrying vessel 2 continuously moving in a horizontal
direction at the supply part D, the item is prevented from dropping through
a gap between the carrying vessel 2. Furthermore there is no interference
in operation by reason of the fact that the extension 21 overlaps the
leading end 20f. When the substance adhered to the inner surface of the
carrying vessel 2 is scraped during running in the horizontal direction,
the continuity from the bottom plate 20 to the following bottom plate 20
through the extension 21 contributes a simple and positive cleaning
operation. The cleaning is automated in the present invention, which is set
forth hereinafter with reference to Figure 10. The cleaner means 9 is
positioned in a location where the driving coaxial wheel 5 causes the
carrying vessel 2 to turn into the inversed attitude. The cleaner means 9
comprises a scraper of hook shape rotatably supported at a fulcrum 92, a 



spring 91 for pulling the scraper upwards and a receiving roller 93 for
supporting the vessel 2 at the bottom portion    -20- to receive the upward
pulling force. If the scraper 90 is always pulled by the spring 91, the tip
end of the scraper 90 is always in contact with the bottom plate 20 due to
the continuity of the bottom plate 20 of the carrying vessel 2 at the
extension end 21, thereby scraping off the adhered substance for the
automatic cleaning of the carrying vessel In the previous embodiment, the
toothed sprocket wheel is used only in the lower tandem          wheel 3,
the driving coaxial wheel 5 and the upper corner coaxial wheel 6 with the
grooved wheel with no tooth used in the upper tandem wheel 4, the lower
corner coaxial wheel 7 and the return coaxial wheel 8, so that upon
mounting the link chain 1, its teeth are engaged only with those of the
lower tandem wheel 3, the driving coaxial wheel 5 and the upper corner
coaxial wheel 6. The upper corner coaxial wheel 6 with the bases 60 having
no notch requires no centering and allows the very easy turning process of
the link chain 1 around the wheel. Accordingly, the continuous conveyor
apparatus can be easily installed and disassembled in a short time. 



The link chain has a longer life and a shorter pitch, which leads to the
compact wheel which can be produced    - 21 generally light in weight and
at a lower cost. In addition, the use of the grooved wheel for the upper
tandem wheel 4, the lower corner coaxial wheel 7, and the return coaxial
wheel 8 can further reduce the cost. Now another embodiment of the present
conveyor apparatus has an inlet and an outlet facing on a single direction
to generally form a C-shape side, which is used in unloading of bulk from a
freighter. Fig. 11 illustrates a side elevational view of the apparatus,
The continuous conveyor apparatus comprises a vertical conveyor section A,
a lower horizontal conveyor section C, an upper horizontal conveyor section
B, the lower horizontal conveyor section C and the upper horizontal
conveyor section B being extending in a single direction from the vertical
conveyor section A to form a C shaped configuration. The vertical conveyor
section A comprises a vertical advance passage or path Af for moving the
carrying vessel 2 upward and a vertical return passage or path Ar for
moving 



the carrying vessel 2 downward. The upper horizontal conveyor section B
comprises an upper horizontal advance passage Bf connected to the vertical
advance passage Af to horizontally    -22- move the carrying vessel 2 in a
left direction in the drawing and an upper horizontal return passage Br
provided below the upper horizontal advance passage and connected to the
vertical return passage Ar for horizontally moving the carrying vessel in a
right direction in the drawing. The lower horizontal conveyor section C
comprises a lower horizontal return passage Cr connected to the vertical
return passage Ar for horizontally transferring the carrying vessel 2 in a
left direction and a lower horizontal return passage Cf provided below the
lower horizontal return passage Cr and connected to the vertical advance
passage Af for horizontally transferring the carrying vessel 2 in a right
direction in the drawing. The item to be carried is loaded at the lower
horizontal advance passage Cf from an infeed port D, and discharged at an
upper horizontal return passage 3r from a discharge port E The tandem
wheels and the coaxial wheels are positioned at each bent portion in place.
specifically, the lower tandem 



wheels 3f and 3r and the upper tandem wheels 4f and 4r and the driving
coaxial wheel 5 and the return coaxial wheel 8 are placed in position,
around which four endless link chains 1 are turned. The outer side and
inner side of the tandem wheel are designated by "a" and "b" ,
respectively. The    -23- tandem wheel at least at the right hand side is
of a cantilever shape and has no shaft at the center thereof to move the
carrying vessel through the wheel. The carrying vessel 2 has four corners
to which the link chain 1 is connected. At the vertical advance passage Af,
the link chain la is connected to the right side of the vessel 2 while the
link chain lb is connected to the left side of the vessel 2.    -24 The
carrying vessel 2 is horizontally transferred at the lower horizontal
passage Cf in a normal attitude with the opening faced upward and receives
the item to be carried from the infeed port D, and then moves in the right
direction in 



the drawing, and turns in a vertical direction at the lower tandem wheel 3f
into the vertical advance passage Af. The carrying vessel 2 moves upward in
the normal horizontal attitude upward through the vertical advance passage
Af, changes the travelling direction at the upper tandem wheel 4f in the
left direction in the drawing into the upper horizontal advance passage Bf.
The carrying vessel 2 horizontally moves in the normal attitude through the
upper horizontal passage Bf, change the travelling direction and the
attitude around the driving coaxial wheel 5, throws away its content and
moves into the upper horizontal return passage Br. The content, that is the
item to be carried is discharged from the discharge port E The carrying
vessel 2 is horizontally transferred in the right direction in the inversed
attitude with its opening faced downward through the upper horizontal
return passage Br, changes the travelling direction around the upper tandem
wheel 4r into the vertical return passage Ar. The carrying vessel 2 moves
down in the inversed attitude and change the travelling direction around
-25- the tandem wheel 3r again in the left direction in the drawing into
the lower horizontal return passage Cr. The 



carrying vessel 2 horizontally moves in the inversed attitude through the
lower return passage Cr, and changes the travelling direction and the
attitude around the return coaxial wheel 8 into the lower horizontal
advance passage Cf. The carrying vessel 2 is horizontally transferred in
the normal attitude through the lower horizontal advance passage Cf as
mentioned previously and supplied with the item to be carried at the infeed
port D, and thus the operation is repeated. The joint portions between the
link chain 1 and the arms 30 and 31 of the carrying vessel 2 change
vertically in location through operation in the C-shaped continuous
conveyor apparatus, which is explained hereonafter with reference to the
tandem wheel and the coaxial wheel. In Figures 12 and 13, the link chain 1
and the arms 30 and 31 are interconnected with each other in the lower
horizontal advance passage Cf. The rear arm, which is referred to as outer
arm 31' hereinafter, is apparently located in a front portion of the
carrying vessel 2, while the front arm, which is referred to as inner arm
30' hereinafter, is located in a rear portion of the vessel 2. The outer
arm 31' extends under    the inner chain lb so as to be connected with the
outer chain 



la on its lower side. The inner arm 30' is also connected to the inner
chain lb on its lower side. The remained joint structure is substantially
the same as those of Figures 7 and 8, wherein the fitting 32 is rotated
relative to the clamp bolt 33 so as to locate the arms 30' and 31' above
and below the chain 1, respectively, which is explained hereinafter.
Figures 14 to 17 schematically illustrate the lower tandem wheel 3, the
upper tandem wheel 4, the link chain 1 and the carrying vessel 2. These are
figures when viewed from the right hand side in Figure 11, and the wheel
closer to the viewer in the drawing is shown in solid black. In addition,
the arms 30' and 31' closer to the viewer are shown by the solid lines and
the arms 30' and 31' remote from the viewer are shown by the broken lines
in the drawings. The link chain as shown in Figure 14 comprises the outer
link chain la provided outside in a horizontal or lateral direction and the
inner link chain lb. The carrying vessel 2 has one arm at each of the four
corners, which is a joint member to the link chain 1. Provided at a front
portion of the vessel is the outer arm 31' for connection with the outer
link chain la. On the other hand, provided at a rear portion of the vessel
is the inner arm 30' for connection with the    



27- inner link chain lb. The outer arm 31' extends under the inner link
chain lb to be connected with the outer link chain la at its lower portion.
The inner arm 30'is also connected with the inner link chain lb at its
lower portion. The link chain 1 comes into contact with the lower tandem
wheel 3f in the advance passage from below and turns in a vertical
travelling direction, and comes into contact with the upper tandem wheel 4f
from above and turns again in the horizontal or lateral travelling
direction. The inner arm 30' and outer arm 31' rotate relative to the
carrying vessel 2 at the upper tandem wheel 4f, and the joint portions 15
between the inner and outer arms 30' and 31' and the link chain 1 are
shifted upward. The driving coaxial wheel 5 comes into contact with the
link chain 1 from below as in the case shown in Figure 15, wherein the
carrying vessel 2 is turned into an inversed attitude. The front and rear
relationship between the inner arm 30' and outer arm 31' is reversed.
Specifically the inner arm 30' is located closer to the viewer and the
outer arm 31' remote from the viewer. The link chain 1 comes into contact
with the upper tandem wheel 4r in the return passage from above as shown in
Figure 4. Since the joint portions 15 between the inner and outer arms 30'
and 31' and the link  



- 28                              2 chain 1 are positioned on the wheel
side, a sprocket wheel structure as shown in Figure 3 is used for the upper
tandem wheel 4r in the return passage to clear the joint portions 15. The
carrying vessel 2 turns around the upper tandem wheel 4r in the return
passage to a vertical direction, and moves downward in the inversed
attitude, and turns around the lower tandem wheel 3r in the return passage
for direction change. The lower tandem wheel 3r comes into contact with the
link chain 1 from above as shown in Figure 17, where the carrying vessel 2
is directed in the horizontal direction and reversed at the return coaxial
wheel 8. A sprocket wheel structure as shown in Figure 3 is adopted for the
lower tandem wheel 3r to clear the joint portions 15 located on the wheel
side. The return coaxial wheel 8 comprises two wheels in the embodiment,
but may be a single wheel of larger diameter. The return coaxial wheel 8
comes into contact with the link chain from below as shown in Figure 17.
The conveying vessel 2 returns into the original normal attitude at the
return coaxial wheel 8 as shown in Figure 14. As previously mentioned, a
sprocket wheel structure shown in Figure 3 is used for the upper tandem
wheel 4r and the lower tandem wheel 3r in the return passage and the
driving 



coaxial wheel 5 to clear the joint portions between the inner    -29- and
outer arms 30' and 31' and the link chain 1. The lower horizontal return
passage Cr is provided with the cleaner 9 to automatically clean substances
adhered Lo the interior of the carrying vessel 2 in this embodiment. The
structure is the same as that shown in Figure 10. The continuous conveyor
system mentioned above is very effective for loading and unloading of bulk
as in a freighter because of its C-shaped structure.    * -'30 - CLAIMS 1.
A continuous conveyor apparatus comprising coaxial wheel means positioned
at a predetermined location comprising a pair of inner wheels and a pair of
outer wheels coaxially arranged, tandem wheel means positioned at a
predetermined location and comprising a pair of inner wheels and a pair of
outer wheels which pairs are rotatable about respective horizontal axes
which are spaced apart, 



four endless link chains extending respectively about the wheels of the
coaxial wheel means and respectively about the wheels of the tandem wheel
means a plurality of carrying vessels connected to said four link chains
through connecting means, and each of said link chains comprising
alternating vertical links and horizontal links, said carrying vessels each
being connected to the outer side of the portion of a vertical link
extending lengthwise of the chain. 2. The apparatus of claim 1, wherein
said coaxial and tandem wheel means have a grooved wheel in place having a
circumferential groove for receiving a vertical link of said link chain
therein. 3. The apparatus of claim 1, wherein said inner wheel of said
coaxial wheel means, at least when used in a location where said wheel
comes into contact with an upper surface of said carrying vessel, is a
sprocket wheel which comprises a wheel main body, bases each positioned
around said main body with    a predetermined pitch and having a height to
accommodate said connecting means between said bases, and teeth each
mounted on said base to be engaged with a horizontal link of said link
chain. 4. The apparatus of clam 1, wherein said carrying vessel is 



connected with said link chain at an upper portion thereof through said
connecting means, and said inner and outer wneel of said coaxial wheel
means in a location where said inner and outer wheels come into contact
with an upper surface of said carrying vessel, and said wheels of said
tandem wheel means in a location where said wheels come into contact with
an upper surface of said carrying vessel, are sprocket wheels each
comprising a main body, bases provided around said main body with a
predetermined pitch and having a height to receive said connecting means
between said bases, and teeth each mounted on said base and engaged with a
horizontal link of said link chain. 5. The apparatus of claim 1, wherein
said connecting means comprises an arm rotatably connected to said carrying
vessel, a cylindrical fitting attached to an upper portion of said link
chain, and a clamp bolt secured to said arm to extend    -32 - through said
fitting. 6. The apparatus of claim 1, further comprising a tension sensor
for detecting a tension of said link chain, at least one coaxial wheel
movable in the travelling direction of said link chain, and a driving means
for inputing a detection 



signal from said sensor and driving said coaxial wheel to increase said
tension when said tension is lower than a predetermined value. 7. The
apparatus of claim 1, further comprising a cleaner positioned at a location
where said carrying vessel is inverted, wherein said cleaner mean has a
scraper means coming into contact with a bottom inner surface of said
carrying vessel, a spring means for forcing said scraper means against said
bottom inner surface, and a roller means for supporting a bottom outer
surface of said carrying vessel to receive a force of said spring means. 8.
The continuous conveyor apparatus of claim 1, wherein said conveyor
apparatus divided into a vertical conveyor section for vertically
transferring said carrying vessel, an upper horizontal conveyor section
provided above said vertical    conveyor section for horizontally
transferring said carrying vessel and a lower horizontal conveyor section
provided below said vertical conveyor section for horizontally transferring
said carrying vessel, and said upper and lower horizontal conveyor sections
extending in a single direction from said vertical conveyor section. 9. The
continuous conveyor apparatus of claim 8, wherein said 



vertical conveyor section comprises a vertical advance passage in which
said carrying vessel moves upward in a normal attitude with its opening
faced upward and a vertical return passage in which said carrying vessel
moves downward in an inversed attitude with its opening faced downward,
said upper horizontal conveyor section comprises an upper horizontal
advance passage connected with said vertical advance passage to
horizontally transfer said carrying vessel in said normal attitude and an
upper return passage connected to said vertical return passage to
horizontally transfer said carrying vessel in said inversed attitude, and
said lower horizontal conveyor section compreses a lower horizontal advance
passage connected with said vertical advance passage to horizontally
transfer said carrying vessel in said normal attitude and a lower
horizontal return passage connected with    -34- said vertical return
passage to horizontally transfer said carrying vessel in said inversed
attitude. 10.     A continuous conveyor apparatus of claim 1, said carrying
vessels each have front and rear portions to be connected to said endless
chain and first and second end portions, and said first end portion
overlapping said 



second end portion of the next adjacent carrying vessel.    


