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@ Radio-controlled aerial cableway transport system.

@ Radio controlled aerial automatic transport sys-
tem suspended to a cableway. It comprises: an
aerial main cable, (1,118) suspended near a wood
felling site; drive wheels (102-2) suspended to the
aerial main cabie (1), outer casings (7) coupled to
the drive wheels (4); a power source (9) disposed in
the outer casings (7); hoisting apparatuses (12-14)
which are driven by the power source (9) and hoist
the cables to hang up and down the object to be
carried (18-19); a receiver (31), provided for the
outer casings (7), for receiving the radio waves
transmitted from a transmitter (32) and for generat-
ing control commands to drive the power source (9)
and hoisting apparatuses (12-14) in response to the
radio waves received; a rotary shaft which is at-
tached to the outer casings and rotated by the power
source (9); sub cables (104-1,104-2,104-3) suspend-
ed in parallel with the aerial main cable, (1,118) and
Ly two drive wheels, (102-1, 102-2) attached to the
rotary shaft, for moving the carrying apparatus by
operating the sub cableways. With this system, the
Q\Jfotal weight of the carrying apparatus (5) and object
°is applied to a plurality of portions of the cableways,
so that the cut-away thereof is prevented and the
Q. object can be safely carried. The hanging and carry-
ing works can be easily performed by the worker at
a location away from the felling field by the radio
control.
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RADIO CONTROL AERIAL AUTOMATIC CARRYING SYSTEM

FIELD OF THE INVENTION

The present invention relates to a radio control
aerial automatic carrying system, and more particu-
larly, to a radio control aerial automatic carrying
system which is used to carry the woods in the
cutover of the forest and can safely certainly con-
vey the woods even in the steep slanting region
and can hang up and transport and hang down
objects to be conveyed by respectively individually
hoisting up and down a plurality of cables.

DESCRIPTION OF THE RELATED BACKGROUND
ART

The aerial cableway is used as the carrying
means for carrying the woods from the forest. The
woods can be easily conveyed by the aerial
cableway in the steep slanting regions such as the
regions between the mountains, valleys, and the
like. The aerial cableway is constituted by sus-
pending the steel cables between the summit of
the mountain having the steep slanting surface and
the foot of this mountain or in the valley between
the mountains. The carrying apparatus which is
operated by the radio wave is suspended to the
steel cables, thereby suspending and transporting
objects to be conveyed.

Most of the conventional carrying apparatuses
are of the type of which is called one-shaft one-
body in which one drive wheel to move the carry-
ing apparatus while manually operating the sub
cableway is attached to one rotary shaft. However,
when the carrying apparatus is obliquely upwardly
moved in the steep slanting district, there is a
problem such that the drive wheel slips and the
carrying apparatus is not smoothly moved because
the friction which is caused between the drive
wheel and the sub cableway is small and the like.
On the other hand, when the carrying apparatus is
moved downwardly, there is a fear of runaway of
the carrying apparatus since the braking perfor-
mance is bad, so that it is dangerous. Further, a
large total weight of the carrying apparatus and
objects to be conveyed acts on one sub cableway,
so that there is a risk such that the sub cableway is
likely to be cut. Therefore, there is a serious prob-
lem such that the carrying apparatus reckiessly
runs if the sub cableway is cut during the move-
ment in the steep slanting region. Thus, the im-
provement of the conventional carrying apparatus
is demanded.

On the other hand, in the thinning or full felling
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region, or in the region near those regions where
the cableway passes, the hoisting cable and lateral
hanging cable are repeatedly vertically lifted up
and down, so that many standing trees and the like
in those regions are damaged. The positions of the
workers who control the operations to pull in and
out various cables such as lateral hanging cable,
towing cable, hoisting cable, and the like are un-
conditionally determined on the basis of the sus-
pending of the cables and the function of the
conventional carrying apparatus. The workers can-
not operate the cables from the unobstructed loca-
tions. Consequently, it is very inconvenient and
dangerous.

When the conventional carrying apparatus as
mentioned above is used, the cables are suspend-
ed in the following manner. For example, in the
case of carrying the cut woods from a square
felling region 201 as shown in Fig. 1. an aerial
cableway 202 is first suspended so as to cross the
square felling region 201. The woods in the regions
just below the cableway 202 and in a hatched
portion 203 near that region are cut and conveyed
to the road side. After completion of the felling of
the woods, one pole 204 is moved by a predeter-
mined distance and another aerial cableway 202a
is suspended. The woods in the region just below
the cableway 202a and in a hatched portion 205
near this region are cut and conveyed. In this
manner, it is necessary to sequentially suspend the
cableways in order fo cut down and carry the
woods. Therefore, much labors and costs are re-
quired to sequentially newly suspend the cable-
ways. The objects to be conveyed cannot be verti-
cally lifted up and down at a desired single position
in the carrying region. For example, in the thinning
district or the like in the forest when the woods
which were thinned out are carried, the remaining
standing trees and the cut woods to be conveyed
are damaged by the contact, collision, and the like.
On the other hand, in the case of conveying the
woods by passing through the area above the non-
felling region and the like, the forest at the wood
passing location is ruined by the lateral hanging
cables and hoisting cables for the hooks serving as
the means for hanging up objects to be carried and
the like. To prevent this, it is necessary fo cut
down or thin out the woods in a line form in order
to form the passages adapted to suspend ihe ca-
bles. In addition, the workers must always exist at
the loading positions when the objects to be car-
ried are loaded and the like. Consequently, the
conventional carrying apparatus has many
drawbacks such that much labors are required, it is
dangerous, many workers are necessary, and the
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like.

Fig. 2 shows another example of the conven-
tional carrying apparatus. In the case of carrying
for example, the cut woods from such an L-shaped
configuration of the ground as shown in Fig. 2.
there are also many inconveniences similar to the
above. The two-stage wood collecting system
which needs two main cableways (or the multi-
stage wood collecting system in dependence on
the configuration of the ground) must be adopted.
Thus, in this case, there are large technical and
economical drawbacks.

Moreover, if the conventional one-shaft and
one-body carrying apparatus having the swing
arms is used, the effect of the swing arms can be
presenied by a certain degree. However, the driv-
ing force and braking force lack because of the
single body. The movement range along the
cableway suspended in accordance with the steep

- configuration of the ground is extremely limited and

the effect of the swing arms cannot be sufficiently
obtained. Consequently, there is a drawback such
that the sufficient function of the carrying apparatus
cannot be presented as a whole.

SUMMARY OF THE INVENTION

The present invention is made to solve the
foregoing drawbacks and it is, therefore, an object
of the invention to provide a radio conirol aerial
automatic carrying system in which one rotary
shaft is provided for the carrying apparatus, at least
two drive wheels are provided for the rotary shaft,
and each of the drive wheels is equipped with a
sub cableway so as to be manually operated,
thersby enabling the carrying apparatus o be safe-
ly and certainly moved even in the location of the
steep slanting region, enabling a plurality of cables
to be respectively individually hoisted up and
down, and thereby enabling objects to be smoothly
hung up and transported and hung down.

This object is accomplished by a radio control
aerial automatic carrying system for carrying an
object by a carrying apparatus suspended to a
cableway, comprising: an aerial main cableway
which is suspended in a predetermined felling re-
gion; drive wheels suspended to the aerial main
cableway; an outer casing coupled to the drive
wheels; a power source disposed in the outer cas-
ing; hoisting means which is driven by the power
source and hoists cables to hang up and down an
object to be carried; a receiver, provided for the
outer casing, for receiving radio waves which are
fransmitted from a transmitter and for generating
conirol commands to drive the power source and
the hoisting means in response to the radio waves
received; a rotary shaft which is attached fo the
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outer casing and rotated by the power source; a
sub cableway which is suspended in parallel with
the aerial main cableway; and at least two drive
wheels, attached to the rotary shaft, for moving the
carrying apparatus by operating the sub cableway.

With the carrying system of the invention, one
rotary shaft is provided, at Isast two drive whesls
are attached to the rotary shaft, and the sub
cableway is wound around each drive wheel.
Therefore, the frictions which are generated by the
drive wheels and sub cableways can be enlarged.
When the carrying apparatus is obliquely upwardly
moved, the slip of the carrying apparatus and the
like can be prevented. When the carrying appara-
tus is downwardly moved, the carrying apparatus
can be effectively braked. The operating perfor-
mance can be improved. On the other hand, the
total weight of the carrying apparatus and object to
be conveyed which act on each sub cableway an
be reduced. Therefore, the cut-away of the sub
cableways can be prevented. Even if one of the
sub cableways is cut away, the carrying apparatus
can be held at the fixed position by the remaining
sub cableways and main cableway, so that the
safety is assured. Further, the sub cableways can
be selectively wound around desired drive wheels
and the use efficiency can be improved.

The above and other objects and features of
the present invention will become apparent from
the following detailed description and the appended
claims with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing a cable sus-
pending state according to a conventional carrying
system of object to be conveyed;

‘ Fig. 2 is a plan view showing a cable sus-
pending state according to another conventional
carrying system;

Fig. 3 is a side elevational view with a part
cut away showing radio control carrying system
having a plurality of hoisting means according to
the present invention and also showing the portions
concerned with this sytem;

Fig. 4 is a cross sectional view taken along
the line IV-IV in Fig. 3;

Fig. 5 is a plan view showing the first em-
bodiment of a cable suspending system using the
carrying apparatus according to the invention;

Fig. 6 is a plan view showing the second
embodiment of the invention;

Fig. 7 is a plan view showing the third em-
bodiment of the invention;

Fig. 8 is a perspective view showing the
fourth embodiment of the invention;
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Figs. 9 and 10 illustrate the fifth embodiment
of the invention, in which Fig. 9 is a front view of a
carrying apparatus and Fig. 10 is a perspective
view of the state in which the carrying apparatus is
suspended; and

Fig. 11 illustrates the sixth embodiment of
the invention and is a perspective view of the state
in which the carrying apparatus is suspended.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

An embodiment of the present invention will be
practically described in detail hereinbelow with ref-
erence to the drawings.

In Fig. 3, reference numeral 1 denotes a main
cableway. The main cableway 1 consisis of a wire
rope having a diameter of, for example, about 18 to
30 mm in consideration of the sizes of spans and
the safety ratio which needs to be set to about 2.7
in the case of hanging and transporting the object
having a weight of about one ton. Reference nu-
meral 2 denotes a pole which is fixed on the
mountain side and 3 is a pole which is fixed on the
carrying side. Although not shown a number of
poles are stood between the poles 2 and 3 as
necessary. The main cableway 1 is suspended
between the poles 2 and 3. A main carrying ap-
paratus 5 as a carrying system having a plurality of
hoisting means according to the present invention
is suspended by the main cableway 1 by three
pulleys 4 so as to be movable along the main
cableway 1. A cableway slip-out preventing metal
fitting 6 having projections, for example, in three
directions is atfached to each pulley 4. As shown in
Fig. 4, the main carrying apparatus 5 is covered by
an other casing 7 to prevent the rain, water, dust,
and the like from entering the carrying apparatus. A
camber 8 for running is attached under the outer
casing 7 for convenience when the main carrying
apparatus 5 is towed and transported on the
ground. On the other hand, a power source 8
consisting of an internal combustion engine such
as a gasoline engine or the like having a horse-
power of 10 to 15 is disposed in the main carrying
apparatus 5. The power source 8 is connected o
first to third hoisting means 12, 13, and 14 such as
hoisting drums or the like, which are respectively
individually operated and driven, through a clutch
10 and a speed change gear apparatus 11 such as
an automatic speed change gear. Braking ap-
paratuses 15a, 15b, and 15¢ are connected to the
hoisting means 12 to 14, respectively. Further, a
hydraulic apparatus 16 such as a hydraulic cylinder
or the like is provided for each of the power source
9, clutch 10, speed change gear apparatus 11, and
braking apparatuses 15a to 15c, thereby driving
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these apparatuses. First o third cables 17, 18, and
19 are wound around the first to third hoisting
means 12 to 14, respectively. The three cables 17
to 19 are pulled out to the outside from a cable
outlet 20 formed in the right end of the main
carrying apparatus 5 in Fig. 3. As shown in Fig. 4,
the cable outlet 20 is constituted by two vertical
guide rollers 21 and two lateral guide rollers 22,
thereby enabling the cables to be easily, safely,
and smoothly pulled in and out.

On the other hand, in the right end upper
portion of the main carrying apparatus 5 in Fig. 3. a
supporting rod 23 is attached on the right side,
namely, so as to be projected in almost parallel
with the main cableway 1. Three first to third swing
arms 24, 25, and 26 are attached to the supporting
rod 23 substantially perpendicularly to the longitu-
dinal direction of the rod 23 in a manner such that
the swing arms 24 to 26 can swing in the plane
which is almost perpendicular to the longitudinal
direction of the rod 23. First to third guide pulleys
27, 28, and 29 are attached to the tips of the swing
arms 24 to 26, respectively. The guide pulleys 27
to 29 lead and guide the cables which are wound
around the hoisting means and which are pulled in
and out. Cableway guiding means 30 of the first to
third cables 17 to 19 is constituted by the support-
ing rod 23, swing arms 24 to 26, and guide pulleys
27 to 29. On ther other hand, a pulley adapted to
be suspended to the main cableway 1 is attached
to the supporting rod 23.

A receiver 31 to receive the radio wave is
disposed in the main carrying apparatus 5. A con-
trol command received by the receiver 31 is trans-
mitted to each hydraulic apparatus 16, thereby
allowing the hydraulic apparatuses 16 to perform
the operations such as start, acceleration, and stop
of the power source 9, the connection and removal
of the clutch 10, and switching of the speed
change gear apparatus 11. Those control com-
mands are transmitted from a transmitter 32 to the
receiver 31 by way of the radio waves on the basis
of the operation of the operator who is working at
the safe unobstructed location on the ground. The
foregoing various kinds of different commands to
instruct the start of the engine, connection and
removal of the clutch, and the like are transmitted
by the radioc waves of the single frequency. How-
ever, desired various kinds of different commands
can be also transmitted to the remote receiver 31
by variably modulating and transmitling the radio
waves in a well-known manner. Numeral 33 de-
notes a receiving antenna.

The edge of a towing cable 34 to tow and
move the main carrying apparatus 5 is fixed to the
edge portions before and after the main carrying
apparatus 5, thereby constituting the endless cable.
The towing cable 34 is wound around a drum 35

s
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for endless use. Further, in the left end portion of
the main carrying apparatus 5 in Fig. 3, a contact
shoe 36 is projected so as to connect or dis-
connect a power source which is used for the
receiver 31. On the other hand, a contact member
37 adapted to be come into contact with the con-
tact shoe 36 is attached to the portion of the main
cableway 1 locating near the pole 3 on the carrying
side. An operating cable 38 vertically depends from
the contact member 37 to the ground. The contact
member 37 is moved by operating the cable 38.

In addition, the main carrying apparatus 5 is
equipped with well-known reverse movement pre-
venting means for, for example, stopping the tow-
ing cable 34 in order to prevent that the main
carrying apparatus 5 is moved by the tension of a
supporting cable, which will be explained
hereinafter, when the supporting cable is suspend-
ed by stopping the main carrying apparatus 5 at a
desired position.

An embodiment of the operation to suspend
the cables by use of the foregoing radio control
main carrying apparatus 5 will now be described.

In Fig. 5, reference numeral 41 denotes a fel-
ling region of the woods. In order to convey the cut
woods in the whole region of the felling region 41
due to the thinning or full fuelling, the pole 2 on the
mountain side and the pole 3 on the carrying side
are first stood and fixed and the main cableway 1
is suspended so as to cross the region 41. Next,
the main carrying apparatus 5 is suspended to the
main cableway 1. A lead rope (not shown) having a
small diameter is fastened to the edge of the first
cable 17 and wound around the first guide pulley
27 and vertically put down to the ground in order to
feed out the first cable 17 from the first hoisting
means 12. The lead rope is pulled out to the
position of a side pole 42 so as to cross the felling
region 41. The first cable 17 is fastened to the side
pole 42. In this manner, a supporting cable 43 is
completely suspended. A sub carrying apparatus
44 is attached to the supporting cable 43 so that it
can run along the supporting cable 43. The sub
carrying apparatus 44 is constituted in a manner
substantially similar to the main carrying apparatus
5 mentioned above excluding that it has only one
hoisting means consisting of a drum or the like and
does not have the foregoing cable guiding means.
Namely, the sub carrying apparatus 44 can hoist
up and down the woods or the like on the basis of
a radio signal. The second and third cables 18 and
19 extending from the second and third hoisting
means 13 and 14 of the main carrying apparatus 5
are fastened as a supporting towing cable 45 to the
sub carrying apparatus 44. The third cable 19 is
wound through a pulley 46 disposed near the side
pole 42, thereby enabling the sub carrying appara-
tus 44 to be reciprocated on the supporting cable
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43. With such a cable suspending constitution, if
the main carrying apparatus 5 is disposed at a
position A shown in Fig. 5, the cut woods can be
conveyed in the region just below the supporting
cable 43 and the region near this supporting cable
as shown in a hatched portion 47. Therefore, by
sequentially moving the main carrying apparatus 5
along the main cableway 1 in the direction in-
dicated by an arrow 48 in Fig. 5 all of the lower half
region 41a of the felling region 41 can be covered.
The cut woods in the lower half region 41a can be
easily collected just below or near the main
cableway 1. Similarly, the cut woods in the upper
half region 41b of the felling region 41 in Fig. 5 can
be also easily collected. The cut woods collected
just below or near the main cableway 1 can be
fairly easily conveyed to the position of the pole 3
on the carrying side owing to the mobility of the
main carrying apparatus 5 in a well-known manner.

Fig. 8 shows the second embodiment of the
invention. In this embodiment, the parts and com-
ponents having the same functions as those de-
scribed in the first embodiment are designated by
the same reference numerals and will be explained
hereinbelow.

It is a feature of the second embodiment that
the two first and second hoisting means 12 and 13
are provided in the main carrying apparatus 5 and
the aerial cableway adapted to cover the whole
felling region is realized by only the two cables 17
and 18 in a manner similar to the first embodiment.

Namely, one end of the first cable 17 is con-
nected to one end of the second cable 18 so as to
constitute a single cable. The other ends of the
cables 17 and 18 are wound around the first and
second hoisting means 12 and 13. The cables 17
and 18 are suspended so as to cross the felling
region 41 through the pulley 46 of the side pole 42.
A suspending apparatus 49 such as a hook or the
like to suspend objects {0 be carried is attached to
the cables 17 and 18. In other words, the cables 17
and 19 are constituted as the single cable alternate
running system such that a single cabie recipro-
cates. One fulcrum of the cables 17 and 18 is
located on the main carrying apparatus 5, thereby
enabling the main carrying apparatus 5 to be freely
moved. In the case of suspending the objects to be
conveyed such as the woods or the like to the
suspending apparatus 49, the cable is loosened by
reversely rotating the first or second hoisting
means 12 or 13, thereby allowing the suspending
apparatus 49 to reach the ground.

Fig. 7 shows the third embodiment as the
modified form of the second embodiment of the
invention. The third embodiment is used in the
case where the configuration of the ground, in
particular, is slanted and the ground on the side of
the side pole 42 is lower.
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It is a feature of the third embodiment that the
first cable 17 is used as the supporting cable and a
carrying apparatus 50 is suspended to this support-
ing cable and the second cable 18 is wound in the
carrying apparatus 50. With this constitution, when
the objects to be conveyed are hung up, the in-
clined portion of the carrying apparatus 50 whose
edge is downwardly located moves by its weight in
the direction indicated by an arrow 52 in Fig. 5, i.e.,
in the direction of the side pole 42. Thus, the
carrying apparatus 50 can reach a desired location.
The carrying apparatus 50 can be easily moved in
the direction of the main cableway 1 by winding
the second cable 18.

Fig. 8 shows the fourth embodiment of the
invention. Different from the first to third embodi-
ments shown in Figs. 3 to 7, Fig. 8 shows a
diagram for explaining an example of the funda-
mental operation of the carrying system according
to the present invention. Namely, this diagram illus-
irates the case where objects 17c, 18¢, and 19c to
be conveyed such as woods or the like are individ-
ually pulled nearer from different directions (or
from the same direction) by use of the cables 17,
18, and 19 which depend from a plurality of hoist-
ing means (in this embodiment, three hoisting
means 12, 13, and 14). In this case, since the
swing arms 24, 25, and 26 of the cableway guiding
~ means 30 are rotatably attached in the circum-
ferential direction of the supporting rod 23, respec-
tively, the swing arms 24 to 26 can be directed to
the drawing works of the objects to be conveyed
from desired directions, thereby enabling these
swing arms to cope with the working positions,
respectively.

With this constitution, the worker to perform the
loading works to fix the objects to the haisting
cable and the like can sequentially execute the
loading works without spending the vain waiting
time. In the case of the full felling as well as the
thinning, the felling woods inevitably locally exist in
terms of the peculiarity of the forestry manage-
ment. However, according to this embodiment, the
woods can be collected at a time from different
directions in a desired region, so that the working
efficiency is extremely improved.

Figs. 9 and 10 illustrate the fifth embodiment of
the invention. A carrying apparatus 62 has two
outer casings 64-1 and 64-2 which are arranged in
paralilel. Each of these outer casings has the hollow
body and also the functions as the tank of an
operating oil of a hydraulic apparatus 76 and as the
tank of a fuel oil of a power source 70, which will
be explained hereinafter. Therefore, coupling por-
tions 66-1 and 66-2 are formed in the upper por-
tions on the sides of the front and rear ends of the
outer casings 64-1 and 64-2 in order to allow the
operating oil or fuel oil to flow therethrough. In this
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case, the upper surfaces of the coupling portions
66-1 and 66-2 are set so as to be slightly lower
than the upper surfaces of the outer casings 64-1
and 64-2 in order to allow a sub cableway 104-3
which will be explained hersinafter, o pass over
the coupling portions 66-1 and 66-2. On the other
hand, other coupling portions (not shown) are also
formed in the lower central portions of the outer
casings 64-1 and 64-2 in order to allow the operat-
ing oil or fuel oil to pass therethrough. A space
portion 68 adapted to install the equipment such as
a power source and the like is formed in each of
the outer casings 64-1 and 64-2. Namely, the pow-
er source 70, a clutch 72, a speed change gear
apparatus 74 such as an automatic speed change
gear or the like. and the hydraulic apparatus 76
consisting of a hydraulic motor and the like are
provided in the space portion 68. The power
source 70, clutch 72, and speed change gear ap-
paratus 74 are driven by the hydraulic apparatus
76. The power source 70 is connected to first and
second hoisting means 78 and 80, which are re-
spectively individually- operated and controlled,
through the cluich 72, speed change gear appara-
tus 74, and transferring means (not shown). The
first and second hoisting means 78 and 80 are
disposed in the central bottom portions of the outer
casings 64-1 and 64-2 through first and second
fixing devices 82 and 84.

As shown in Fig. 10, a first cable 88 having a
first hook 86 at the free end is wound around the
first hoisting means 78. The first cable 88 is verti-
cally put down through the gap between the outer
casings 64-1 and 64-2 and through a first guide
pulley 90. The first guide pulley 90 is supported by
a first pulley supporting bracket 92 connected to
the lower portion of the coupling portion 66-1.
Similarly, a second cable 96 having a second hook
94 at the free end is wound around the second
hoisting means 80. The second cable 96 is verti-
cally put down through the gap between the outer
casings 64-1 and 64-2 and through a second guide
pulley 98. For example, the second guide pulley 98
is supported by a second puiley supporting bracket
100 connected to the lower portion of the coupling
portion 66-2. Therefore, by operating the first and
second hoisting means 78 and 80, the objects to
be carried can be suspended and laterally hung
through the first and second cables 88 and 96.

A rotary shaft 101 is attached in the direction '

of width perpendicular to the longitudinal directions
of the outer casings 64-1 and 64-2 by attaching
means (not shown). Both end portions of the rotary
shaft 101 are projected outwardly from the outside
surfaces of these outer casings. A drive wheel 102-
1 is attached to one end on the side of the outer
casing 64-1. A drive wheel 102-2 is attached to the
other end on the side of the outer casing 64-2. A

[t
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drive wheel 102-3 is attached to the rotary shaft
101 at the position corresponding to the gap be-
tween the outer casings 64-1 and 64-2. Namely,
the carrying apparatus 62 is constituted as one-
shaft and three-bodies. The drive wheels 102-1 to
103-3 are coupled to the speed change gear ap-
paratus 74 through transferring means (not shown).
Sub cableways 104-1, 104-2, and 104-3 are wound
around the drive wheels 102-1, 102-2, and 102-3
and are manually operated by these drive wheels,
thereby moving the carrying apparatus 62. The sub
cableways 104-1 to 104-3 are provided along a
main cableway 118, which will be explained
hereinafter. The edges of those sub cableways are
fixed to fixing means such as standing trees, poles,
or the like.

The sub cableways 104-1 to 104-3 wound ar-
ound the drive wheels 102-1 to 102-3 are sup-
ported by a supporting mechanism 106. The sup-
porting mechanism 106 has first and second sup-
porting rollers 108 and 110. The first supporting
rofler 108 is attached to one end of a swing arm
112 and the other end of the swing arm 112 is
axially supported, so that the roller 108 rotates
around the other end of the swing arm 112 as a
rotational center. One end of the swing arm 112 is
pressed by a spring 114. The second supporting
roller 110 is arranged on the side of the drive
wheel 102 rather than the first supporting roller 108
and is fixed to the side portion of the outer casing
64. The drive wheels 102-1 to 102-3 are generally
referred to as the drive wheel 102 hereinafter and
the sub cableways 104-1 to 104-3 are also gen-
erally referred to as the sub cableway 104
hereinafter. The outer casings 64-1 and 64-2 are
also generally referred to as the outer casing 64
hereinafter. When the sub cableway 104 is sup-
ported, the upper side of the sub cableway 104 is
come into contact with the lower side of the second
supporting roller 110. The lower side of the sub
cableway 104 is come into contact with the upper
side of the first supporting roller 108, thereby sup-
porting the sub cableway 104. Thus the second
supporting roller 108 is moved by the pressing
force of the sub cableway 104 against the pressing
force of the spring 114 and supports the sub
cableway 104. The supporting mechanism 108 hav-
ing the above-mentioned constitution is disposed at
four locations on both side portions of the outer
casing 64, namely, on both front and rear end
sides of both side portions of the outer casing 64.

Running wheel supporting brackets 116 are
attached over the coupling portions 66-1 and 66-2
for coupling the outer casings 64-1 and 64-2. Run-
ning wheels 120 are attached to the brackets 116.
The wheels 120 are guided by the main cableway
118 and run. The main cableway 118 is suspended
along the sub cableway 104. The brackets 116 are
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coupled by a reinforcing material 122 disposed in
parallel with and over the outer casing-64. Further,
cableway slip-out preventing metal fittings 124 are
attached to the end portions of the brackets 1186.

On the other hand, camber 126 for running are
attached under the outer casings 64-1 and 64-2,
thereby enabling the carrying apparatus 62 to be
easily drawn and transported on the ground.

A receiver 128 to receive the radio waves is
attached to the outer casing 64. Control commands
received by the receiver 128 are sent {o the hy-
draulic apparatus 76. By the hydraulic apparatus
78, the power source 70 is staried, accelerated, or
stopped, the clutch 72 is connected or discon-
nected, and the speed change gear apparatus 74 is
switched. The operator who works at the safe un-
obstructed ground operates a transmitter (not
shown) to transmit the commands to the receiver
128 by the radio waves.

The operation of the fifth embodiment will now
be described. )

When the operator desires to operate the car-
rying apparatus 64, the operator operates the trans-
mitter to transmit the radio waves to the receiver
128. In response to the radic waves received, the
receiver 128 generates the control commands to
the hydraulic apparatus 76. In response to the
control commands, the hydraulic apparatus 78
drives the power source 70, clutch 72, and speed
change gear apparatus 74. Thus, the rotary shaft
101 is rotated and each drive wheel 102 is driven.
The carrying apparatus 62 is moved by the drive
wheels 102 by operating the sub cableway 104. In
this case, the wheels 120 are guided by the main
cableway 118 and run. After the carrying apparatus
62 was stopped at a desired position, the first and
second hoisting means 78 and 80 are operated,
thereby hanging the objects to be conveyed. The
drive wheel 102 is again driven, the sub cableway
104 is operated, and the carrying apparatus 62 is
moved to a desired position. In this manner, the
conveyance of the object is completed.

When the object is hung, as shown in Fig. 10,
both end portions of the object can be supported
through the first and second cables 88 and 96.
Therefore, the object is stably carried and the
swing of the carrying apparatus 62 is prevented, so
that the running performance is improved.

With the constitution of the fifth embodiment,
the carrying apparatus is constituted as the one-
shaft and three-bodies. Thus, the frictions which
are generated by three drive wheels 102 and three
sub cableways 104 can be enlarged. Thus, the
inconveniences such that the drive wheels 102 slip
when the carrying apparatus 62 is obliquely upwar-
dly drawn and the like can be avoided. When the
carrying apparatus 62 is downwardly moved, it can
be effectively braked. Thus, the operability is im-
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proved. On the other hand, since three sub cable-
ways 104 are provided, the total weight of the
carrying apparatus 62 and object which act on
each sub cableway 104 can be reduced. It is
possible to avoid that the sub cableways 104 are
cut away. Even if one or two sub cableways 104
are cut away, the carrying apparatus 62 can be
held at the fixed position by the remaining sub
cableway 104 and main cableway 118, thereby
preventing that the carrying apparatus 62 reck-
lessly runs and improving the safety. The attaching
positions and the number of drive wheels 102 and
the number of sub cableways 104 can be also
changed in accordance with the location such as
slanting ground, flat ground, or the like. Similarly,
the sub cables 104 can be selectively used.

Fig. 11 illustrates the sixth embodiment of the
invention. It is a feature of the sixth embodiment
that the drive wheels 102-1 and 102-2 are attached
to only both outside portions of the outer casings
64-1 and 64-2 and the sub cableways 104-1 and
104-2 are wound around these drive wheels.

With the constitution of the sixth embodiment,
the effects similar to the fifth embodiment are ob-
tained. The constitution is simple and the constitu-
tion of the sixth embodiment can be also easily
applied to the conventional carrying apparatus and
the carrying apparatus having one outer casing.

Although the present invention has been shown
and described with respect to preferred embodi-
ments, various changes and modifications which
are obvious to a person skilled in the art to which
the invention pertains are deemed to lie within the
spirit and scope of the invention.

For example, although the foregoing embodi-
ments have been constituted as the one-shaft and
three-bodies or one-shaft and two-bodies, the in-
vention can be also constituted as the one-shaft
and four-bodies or one-shaft and multi-bodies.

On the other hand, the apparatus having the
swing arms in the first embodiment of the invention
can be constituted such as to have single-shaft and
a plurality of bodies as shown in the fifth and sixth
embodiments.

As will be obvious from the above detailed
description, according to the invention, one rotary
shaft is provided, at least two drive wheels are
attached to the rotary shaft, and the sub cableway
is wound around each of the drive wheels. Thus,
the frictions which are generated by the drive
wheels and sub cableways can be enlarged. When
the carrying apparatus is obliquely upwardly
moved, it is possible to prevent that the carrying
apparatus slips and the like. When the carrying
apparatus is downwardly moved, the carrying ap-
paratus can be effectively braked. The operating
performance can be improved. On the other hand,
the total weight of the carrying apparatus and ob-
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ject to be conveyed which act on each sub

cableway can be reduced. Therefore, it is possible

to prevent that the sub cableways are cut away.
Even if one of the sub cableways is cut away, the
carrying apparatus can be held at the fixed position
by the remaining sub cableways and main
cableway, so that the safety is assured. Further,
the sub cableways can be selectively wound ar-
ound desired drive wheels and the use efficiency
can be improved.

On the other hand, in the case of the carrying
apparatus having the swing arms, the following
effects and advantages are presented.

(1) When the carrying apparatus of the in-
vention is used, it is sufficient to use the short
cableway. The cables can be easily suspended.
There is no need to sequentially newly suspend
the main cableways as in the conventional system.
Hitherto, these works require a large amount of
labors. The object to be carried can be certainly
vertically hung up and down at a desired single
position in the carrying region. For exampie, when
the carrying apparatus is used in the thinning re-
gion of the forest, the remaining standing trees are
not damaged by the contact, collision, and the like.
Therefore, the cut woods can be carried without
being damaged.

(2) It is unnecessary to use the lateral hang-
ing cable for the hook or the like as the means for
hanging up the object and it is avoided that the
hoisting cables are vertically put down and moved
on the ground. Thersfore, the carrying region is not
enlarged nor reduced by the lateral hanging cables
and hoisting cables. For example, if the carrying
apparatus according to the invention is used in the
thinning region or the like of the forest, the remain-
ing standing trees in the felling region and the
standing trees in the non-felling region are not
damaged. There is no need to feel the trees in a
predetermined area or to cut and thin out the trees
in a line in order to form the road over which the
cables are vertically put down. The ideal thinning
and forestry management can be performed.

(3) The receiver for receive the radio waves
to instruct the operations of the power source and
hoisting means is attached. The carrying apparatus
is equipped with the cable guiding apparatuses for
respectively individually guiding a plurality of ca-
bles which depend from the hoisting means in
predetermined directions. Therefore, the cables as
many as the hoisting means can be used. A plural-
ity of groups of objects such as woods and the like
can be simultaneously hung up and transported by
the cables from the independent directions, respec-
tively.

(4) The power source and hoisting means
such as drums and the like are operated and
controlled by the radio waves. The worker can

o
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promptly certainly perform the operations at the
unobstructed locations away from the loading field.
The labors can be saved and the works can be
safely executed.

(5) Since the carrying apparatus according to
the invention is fairly simply constituted, the ap-
paratus can be easily maintained and inspected.
The use life of the apparatus is also very long.

(6) The cableway guiding means 30 is pro-
vided in almost parallel with the main cableway 1
from one side of the main carrying apparatus 5.
Therefore, as will be obvious from Fig. 3, the
carrying apparatus and object are suspended by
the fairly long portion of the main cableway 1.
Thus, it is possible to avoid such an accident that
the cableway is cut away by concentratedly apply-
ing the total weight to one point of the main
cableway 1. Further, as the number of cables
which are wound around the hoisting means in-
creases, the suspending length of the main
cableway increases. Therefore, the safety is also
enhanced and the deterioration of the main
cableway is slow. The use life of the main
cableway is long.

(7) On the other hand, the pulleys which are
suspended to the main cableway 1 are attached to
the supporting rod 23 of the cableway guiding
means 30. Therefore, when the cut woods are
drawn, the force is applied to the main cableway 1,
so that the supporting rod 23 is not damaged or
the like.

Moreover, if the carrying apparatus having
swing arms is constituted as the single-shaft and a
plurality of bodies, the functions of the swing arms
can be sufficiently effected within a wide move-
ment range owing to the strong driving force by the
plurality of bodies. It is possible to avoid such an
inconvenience that when the swing arms swing, a
plurality of sub cableways are mixed and twisted
and to prevent such accidents that the sub cable-
ways are fatigued and deteriorate and are cut away
and the like. The safety and working efficiency can
be improved.

Claims

1. A radio conirol aerial automatic carrying
system for carrying an object by a carrying appara-
tus suspended to a cableway, comprising:
an aerial main cableway which is suspended in a
predetermined felling region;
drive wheels suspended to said aerial main
cableway;
an outer casing coupled to said drive wheels;

a power source disposed in said outer casing;
hoisting means which is driven by said power
source and hoists cables to hang up and down an
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object to be carried;

a receiver, provided for said outer casing, for re-
ceiving radio waves which are fransmitted from a
transmitter and for generating control commands to
drive said power source and said hoisting means in
response to said radio waves received;

a rotary shaft which is attached to said outer casing
and rotated by said power source;

a sub cableway which is suspended in parallel with
said aerial main cableway; and

at least two drive wheels, attached to said rotary
shaft, for moving said carrying apparatus by op-
erating said sub cableway.

2. A radio control aerial automatic carrying
system for carrying an object by a carrying appara-
tus suspended to a cableway, comprising:
an aerial main cableway which is suspended in a
predetermined felling region;

a plurality of pulleys suspended to said aerial main
cableway;

an outer casing coupled to said pulleys;

a power source disposed in said outer casing;

a plurality of hoisting means- which are driven by
said power source and hoist a plurality of cables to
hang up and down an object to be carried;

a receiver, provided for said outer casing, for re-
ceiving radio waves which are fransmitted from a
transmitter and for generating control commands to
drive said power source and said hoisting means in
response to said radio waves received.;

cableway outlet formed on one side of said outer
casing;

a plurality of guide rollers, disposed near said
cable outlet, for allowing the cables which are
wound around said plurality of hoisting means to
be smoothly pulled in and out;

a supporting rod which is projected from one side
of said outer casing formed with said cableway
outlet, said supporting rod being provided in almost
parallel with said aerial main cableway and
equipped with said plurality of pulleys which are
suspended {o the aerial main cableway;

a plurality of swing arms which can freely swing
the plane substantially perpendicular to the longitu-
dinal direction of said supporting rod and are pro-
vided so as to be projected substantially perpen-
dicularly to the longitudinal direction of the support-
ing rod, the number of said swing arms being
equal to the number of said hoisting means;

guide pulleys, attached to the edges of said swing
arms, for guiding said cables which are pulled in
and out by said hoisting means;

a rotary shaft which is attached to said outer casing
and rotated by said power source;

a plurality of sub cableways which are suspended
in parallel with said aerial main cableway; and
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at least two drive wheels, attached to said rotary
shaft, for moving said carrying apparatus by op-
erating said sub cableways.

3. A carrying system according to claim 1,
wherein said carrying apparatus includes a first
hoisting means having a first cable and a second
hoisting means having a second cable, one end of
said first cable is connected with one end of said
second cable, the other end of the first cable is
wound around said first hoisting means, the other
end of the second cable is wound around said
second hoisting means, a single long cable which
is formed by the first and second cables is wound
around a pulley fixed to a side pole and is turned
back by this pulley, and a third cable adapted to
hang up and down the object is attached to said
long cable.

4. A carrying system according to claim 3,
wherein said first cable is used as a supporting
cableway, another carrying apparatus is suspended
to said supporting cable, and said second cable is
attached to this carrying apparatus.

5. A carrying system according to claim 1,
wherein said carrying apparatus includes a plurality
of hoisting means each having the cable which is
wound around a pulley fixed to a side pole, each of
these cables is further downwardly extended
through said cable and the object is suspended to
a distal end of each of said cables, thereby en-
abling the objects to be pulled nearer from different
directions, respectively. )

6. A carrying system according to claim 1,
wherein said outer casing is constituted by first and
second hollow outer casings which also serve as a
tank of an operating oil of a hydraulic apparatus
and a tank of a fuel oil of the power source, said
first and second outer casings are coupled by
coupling portions, said hydraulic apparatus drives
the power source, a clutch, and a speed change
gear apparatus, a first cable is suspended to said
first casing through a pulley, a second cable is
suspended to the coupling portion through another
pulley, first to third drive wheels are attached to
said first and second outer casings, three sub
cableways are wound around said first to third
drive wheels, and the carrying apparatus is moved
by operating the sub cableways.

7. A carrying system according to claim 6,
wherein first and second drive wheels are attached
to only both ouicide portions of said first and
second outer casings, and first and second sub
cableways are wound around the first and second
drive wheels.
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