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Welcome to we have been discussing about the mine transport. In the mine transport, we have
been talking about this surface mining transport and in that we have discussed about the
mining trucks we have discussed about the other emerging technologies as well as we have

discussed in detail about the conveyor belts.

Now, the another type of transport system is Aerial Rope Ways. You may find that in our
present mining industry you may not see this aerial rope ways to that extent. Because it was
there of course, in the third or fourth planning commission’s time, India also manufactured
some of these aerial rope ways it was there in Dhanbad and Jharia coal field and Ranigan;j

coal field they are wire aerial ropeways.

But one thing is there this piece of this transportation means is very very useful in some of the
context particularly where a low capital investment transportation system in some of the
difficult terrain and if you see that this is being used railway this aerial ropeways is a very

good system in Nepal.

It could be in Bhutan, it could be in many of our hilly areas this system could be of much use,
but we have not much exploited this system. So, I will be discussing this to give you an idea
what this aerial ropeways for bulk material transport is and how it can be used and so, that
you can take up some activities. So, you can design and sometimes you can make some
innovative applications in the localities particularly in some rural and interior areas of our

country where at a very such type of systems could be useful.
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Objectives:
Introduction to Aerial Ropeways for Mine Transport

| An aerial ropeway may be defined as a transport system in which the transit
‘ material is carried in purpose made cars, suspended from overhead ropes.

So, coming to that let us see what is this aerial rope way our objective is to just give you an
introduction of this transport system how it can be used in mines. You can see that aerial
ropeways of course, is a it is being used in a many other forms many other things many of the

your hill stations you may see it if you go to Europe.

Wherever there is your ice skating skiing this skiing sites there in whether it is Slovakia,
Slovenia or any other country in Europe you will find this is in the hilly regions they are very

much used for transportation of man and materials.

And this is basically when we talk about in the mine transport for our coal or rock mass or

sand for sand stowing purposes they can be considered as a transport system in which we



have got a special type of carrier which can be suspended from a rope which are just mounted

on a trestle as shown in this figure.

So, here this is a aerial rope way. So, you can see here how this, this is a human that is a man
carrying ropeways that Doppelmayr you might have heard this company’s name Doppelmayr
is a very known name in the world wherever these aerial rope way cars are there. You might
have used some of these aerial rope ways in when you have gone to Rajgir or in some of the

our hilly hill stations.

(Refer Slide Time: 04:05)

After going through this lesson you will be able to:

Explain the principles, construction and operation of Aerial Rope Ways for Bulk Material Transport

Now, after this class you should be able to tell about what are the principles behind, what are
the constructional components and then how it will skinned in that your bulk material

handling. You can see this figure shows that this system can you not need of any road or



anything you can go in any terrain conditions you construct a tassel and then the ropes and

then you can carry the material from one end to the other.
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Application

*Mine to processing plant (West Bokaro Colliery, Tata Steel)

+ Stowing sand transportation for mines (Tata steel, Jamdoba)

* Transporting visitors for their amusement at tourism
locations

During the 3rd five year plan 7 aerial ropeways were constructed in Jharia (4) and
Raniganj (3) Coalfield for transporting sand of Damadar and Ajai river to convenient
location.

Bombay Aerial Ropeway Act 1955 Gowt. of Maharashtra has set up Aerial Ropeway Advisory
Board

So, this is how that aerial rope way is. So, it is applied in mine to processing plant, in India
we have got this in West Bokaro colliery they have got the Tata steel has got an aerial rope
way system, then for sand stowing purposes also it was there in Jamdoba Tata steels mines
and it is for transporting visitors at amusement and tourism locations you can see in our
country also there. During the third 5 year plan, 7 aerial ropeways were constructed in our

country.

Then Calcutta based company they were manufacturing and installing this, but of late I do not

know if there is any new, but thing is that I think in Gujarat in 2018 also some companies



have started in a aerial rope way constructions and all that in our indigenous companies are

there.

So, for that our country has got also that Bombay aerial ropeway act 1955 that Government of
Maharashtra. So, you should if you are serious about and there you can explore the business
opportunity in this particular type of system introducing in other field other than the mining

also, but you need to know about that what are the rules regulations and acts are available.

(Refer Slide Time: 05:54)
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Construction needs to consider

+ project management services

« structural calculation and construction drawings o
+ On site checks

+ financial monitoring of the project

+ safety plans and operation manuals

+ Startup of the installation

Special attention needed to the following:
+ concrete foundations of buildings and pylons
« structural components (steel or concrete) of the stations

« steel structure of pylons and cable support skids
+ anchor blocks for carrying cables

So, this ropeway requires significant permanent structures along the route there will be those
trestles will be made and then you will have to have these type of permanent structures will

be there.



So, this is a constructions at that time if you are going to manage the things, you need to
know that what are the project management services, structural calculations and constructions
drawing you will have to understand how it is there how we will be doing the maintenance
and checking of this problems and how will be operational troubles how you will manage

those are the things also we will have to be knowing.

At the same time what is the cost of transportations and how much exactly maintenance cost,
how you will do a total aerial ropeways economics part of it. That is also a management

operations you can study separately.

Then there is a financial monitoring of a whole project that what is the life cycle of that
(Refer Time: 06:46) total life cycle costing of such type of a proposed project or an existing
project you can do it over there then that safety so, that it does not create any problem for
there also you have you can get a study and if you have to do as a startup for some places you

want to do these installations there also we can study.

So, here we will be discussing the basic principles, but from here you can take a clue and then
you can become a competent engineer by learning about how to do it over there. So, you can
become a important human resource of the country, if you can come out of these things, but
this 1 hour lecture it may not be giving you all details, but it will be a learning point for that

you can start coming 1 or 2 years you can learn about the system for your benefits.

So, what is exactly special attention for these type of systems? There is exactly as we have
said in the figure you can see there is a trestles. So, there should be a very concrete
foundations, a lot of civil engineering will be involved over here there will be a lot of
structural components. The structural analysis exactly what will be the wind load how it will
be coming how it will be exactly having the fatigues due to the repeated load coming over

here.

Those type of civil engineering your structural analysis part also need to be known, then there

are what are that exactly this your different supporting systems, what type of exactly



components you can keep it over there and how you will be maintaining the tension in the
rope, how you will be anchoring it over there those are the things which will be coming as a

associated things which you need to know.

(Refer Slide Time: 08:30)

The aerial ropeway is a form of transport in which cars of a special type, also called carriers, suspended from
overhead ropes, are employed for conveying materials, goods or passengers from one station to another.

+ The ropes are of steel wire construction and they connect the stations in a straight line,
although intermediate angle stations are possible.

* Along the route the ropes are supported by intermediate trestles, unless the ropeway

isin one span , for instance crossing a deep valley.

Aropeway car consists of a carriage and a container, the latter suspended from the

carriage on a pivot by means of a hanger.

* There re various types of carriage, their design depending on the system of the

ropeway of which they form part. Generally a carriage comprises a device for gripping

the hauling (or haulage) rope , and wheels to run on the carrying (or track) rope.

In the monocable system, one carrying-hauling rope only is used. The hanger is swan-

neck shaped; this enables the car to pass trestles and station supports.

* The container may be in the form of a bucket, tray, passenger cabin etc. Buckets are

usually designed for transport of materials in bulk, and may be of the tipping or

bottom opening type.

Now, the aerial ropeway is a form of transport in which is as a special type, also it is called a
carrier that or somebody say it is a car or a tub whatever it is there, it is suspended from the
overhead ropes and they are exactly can be filled you will have to how you will be loading the

material.

Say your sand will have to be loaded onto those carrier and then it will have to be again at the
stations unloaded. So, that means, basically you are having a overhead rope from here you are
hanging a carrier and you are having a stations where it will be loaded and it will be taken

over there at the destinations, there will be a unloading systems and then once unloading it



will automatically or by manually by semi manually it will be again put into the system and it

will be going.

So, it is exactly the rope it is continuously moving, but the material it is going batch by batch
and that is how much will be the production capacity will be depending on how much gap
between two carriers are there and at what speed the material is going we will be coming to

those things quickly.

Now, the rope wire rope it is already you have studied wire rope in separately that is a steel
wire rope, that steel wire rope constructions there could be depending on the type of things
we have got mono cable, we have got the bi cable, we have got a carrier cable and that is

exactly what type of rope it will be there that is one of the main component of this.

Then it will have to have these trestles. The trestles are also your steel structures then how to
design there that is also this special designs is similar to our mine winder design it will be
coming over there. When we will be talking about mine winding that winder design also you
do some structural design that is basically a truss and columns type of design you will have to
know little bit of that. Then this the car consist of a container and it is suspended. So, there is

a hanger.

So, how that hanger will be going over there and there will have to be wheel which will be
moving over the rope. So, those components need to be designed or as a mining engineer if
you are not going to do the detailed mechanical design, but as an engineering analysis, it is
very simple because the whatever engineering mechanics you have studied in second year
level that is sufficient for going for designing those type of system or any design you can

understand easily.

Now, there are various types of carries and then we can we will be discussing about here two
types today about mono cable and bi cable and let us see this the in the mono cable system,
one carrying and hauling rope is there and the hanger is swan neck shaped that is your just

like a gooseneck type of things it will be hanging from there.



And there the this exactly the bucket or that you need to have a hanging a bucket or you need

to have a passenger car or with a that is your provisions for sitting and things like that. So,

those are exactly the innovative engineering imaginations and planning you can do and we

put it.

(Refer Slide Time: 11:33)
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Speed Control

Tensioning System

So, basically what that aerial rope way system is, that you are having a continuous endless

rope is running over here, this is called your haul rope and then there you are connecting these

buckets.

Buckets are connected to that rope and it is carrying over there and there is this wheel it has

got a drive to it and there how the material will be exactly when it is tubs will be coming over



here, they will be loaded from a loading stations and then it will be unloaded at a unloading

stations.

So, in between there will be some of the control you will have to have, you will have to have
a speed control, you will have to have a monitoring all along over there, then there will have

to be this rope will have to be under tension.

So, you will have to have a tensioning arrangement the rope will have to be suspended some
tower. So, you will be having this trestles on which it will be there and basically these wheels

these are the sheave which will be exactly driving the rope, it is just only as a friction drive.

So, driving the wheel there will be separately your motor and gearbox systems and then your
the rope is getting power over here. So, how the grooves of the that your sheave and then how
the rope will be performing, how you will be monitoring about its life strength and all that

whole comes about the engineering of the aerial ropeway system.
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Characteristics

. Dependable

. Low cost

. Smooth operation

. Limited capacity

. Short and long distance

. Terrain negotiation

. Less maintenance on roadways

. Handling of material may be difficult
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So, I hope you have understood the components. So, what is basically its characteristic? It
should be dependable, it should be low cost, operation should be smoother there is of course,
this system will be having a limited capacity not like a heavy truck or like your this the

conveyor belt where you can go 10,000 tonne 15,000 tonne per hour.

Or they say a truck which will be taking your 500 tonne per that in one truck and you can go
over there, but there are many places where your bulk material will have to be transported not
that much rate, but in less amount of material also need to be carried. So, you can see here

wherever this limited capacity is there.

There you do not go for a very high investment then short and long distance it can be done for

any things and it can negotiate the terrain for truck you need to get having a that your road for



aerial at the for your pipe belt conveyor you need to make a total let say layout systems for

there you need to a supporting vehicle movements necessary.

But here any terrain you can make you can negotiate it over there and there no maintenance
on roadways things will be coming and the handling of the material may be difficult.
Sometimes, that you are loading and unloading and if there is a non that is if you are not

properly designing the material may get spill over there. So, those are the issues there.

(Refer Slide Time: 14:23)

+ The ropes are of a special construction as covered

+ The ropes are carried by trestles, typically fabricated from rolled steel angle sections,
but may be of timber or concrete construction, as local conditions dictate.

* The distance between trestles can be considerable and thus the span may traverse
extremely undulating terrain including otherwise inaccessible places such as & deep
gorge.

So, here you need to take care of the rope and this the trestles and that your that mainly that
what will be the distance between two trestles that will also we will have to be designed.
Because if your two trestles are at a very wide then there will be a sag and when that sag will

be there will be different type of tensions.



Now, depending on the height of that the at what height you will be keeping up the trestle,
your rope will have to be selected that if when it sags down it will not obstruct any movement
other than this. So, there are so, many issues need to be considered while designing and

constructing.

(Refer Slide Time: 15:04)

Types

. Gravity ropeways (downhill)
. Mono cable Ropeway

. Bi cable Ropeway

. Continuous

. Jig-back or reversible

. Power ropeways (for uphill)
. Permanent (life> 5 years)

. Temporary
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So, there are different types of this your rope way system. A gravity ropeways that is your
mono cable bi cable it can be continuous ropeways jig back or reversible one will be going
and then same rope will be coming like that that type of things, then there is a uphill. Uphill
ropeway means you are exactly giving that power if it is a downhill ropeway then what will

happen?

When it will be moving at that time your that sheave it will get because of the load is going

over there it is rotating. And you can generate electricity over there. How the regenerative



breaking and all is used that is exactly going in a downhill and then it could be a very small

durations.

Sometimes, you are suppose you are doing some construction work at a near a hilly area on
the hilltop you need to take up this say materials all the cement brick and everything is to be
taken up there. So, there you do not have a road to go up the hill. So, there you can have a

very short life.

Maybe the construction period is 5 years you can have that is your one very short durations
aerial ropeway can be constructed. So, you can see that it could be temporary or permanent
different type of this aerial ropeways could be there. One thing is there all our hilly areas they
are very good and there is a lot of opportunity of investment and having a better this aerial
rope ways. You might have seen that we are our many of our hill area they do not have a

proper bridge over the rivers and all.

But only thing is there while constructing them, it is very essential to see that stability and
then this exactly the soil condition and the foundations not that all places may not be suitable
because of that other geotechnical factors also will have to be seen. So, that is why it is a
technology which is very easy to install and it can easy to operate, moreover it will not give a
very heavy load. So, that is why the with a proper geotechnical considerations it can be

negotiated with any terrain.
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Gravity ropeways

Depending solely an gravitational force - and using no external power
- gravitational ropeways are simple and inexpensive to operate as well
as environmentally friendly.

v Gravitational ropeway use no external power, only gravity.

¥ Two linked trolleys, on pulleys, run on separate 10mm diameter
steel wires which are suspended from towers: as the full trolley
comes down, pulled by the weight of its load, it pulls the empty
one up, ready for the next load.

v The trolleys' progress is controlled by another, 8mm wire,
looped over a flywheel.

v Awooden drum brake, with bearing and bracket, governs their
speed.
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So, now coming to the first type of that gravity ropeways which is there exactly in the Nepal,
it has used in some of the hilly areas in Nepal, this gravity ropeways have created a very good
boon to the common people there. You can see here in a hill top here that the people living
some villages are there they need to go and come very close to the road for going other places

and all they had to walk down and all this area with their heavy loads.

Now, for coming over there, they can use this ropeway for even for transport and then
carrying out their these agricultural products and all to over here. It is a very simple system
they have operated with a manually because they are taking the gravity load and they are the
type of material which they are moving with that they can take it over there with the jigging
system when something is going down then the that other things can go up, when your

materials are being carried down.



Then some of the people who wants to come up they can go over there such type of systems

are there in Nepal.

(Refer Slide Time: 18:17)
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And now in that exactly the in a rural Nepal how they have used you can go to the website
and see, it is a very simple low cost mechanism their local people they have in a village
people they have made this system and the beauty of the things, they have taken some of the

plastic bottles.

In that plastic bottles they have cut and then inside that they have put the lubricating oil and
the rope is passing through that. So, that oil is that is the whole lubrication is done. So, that
on the sheave there is no more wear and tear of the rope and then it is exactly the life is taken

care off.



So, there are exactly where there is a problem and if you think an innovative ways the things
are done. So, it is basically how you have engineered the things that is most important thing.

So, you can learn from these applications in Nepal that how this type of systems can be done.

(Refer Slide Time: 19:07)

Detachable Grip Type Mono Cable Ropeway System

The mono cable system is based on the use of one single endless
rope which supports and also hauls the load or loads. This rope is
the "carrying-hauling rope", or just "the main rope"

There are two main groups of meno cable ropeways:

+ fixed clip ropeways

+ Detachable grip ropeways.

The endless, continuously running rope is typical for both groups.
This rope passes around a large diameter sheave at each end of
the line, or section of the line in case of multi-section ropeways.

One of these terminal sheaves is driven by suitable gearing, while
the other responds to a floating counter-weight which maintains
the tension on the rope.

Along the line the rope is supported on trestles or towers which
carry pulleys on which the rope runs.

The design of cars (carriers) is similar, generally, for both fixed clip  Sold By - Conveyor & Ropeway Services
and detachable grip rope- ways. Private Limited, Kolkata, West Bengal

So, the other thing is we are telling about this monocable ropeway. In a monocable ropeway
you can see that there is only one rope is there going over here on this rope you can see that
this your that bucket or the container there is a your catch gear by which it is kept and then it

has got the wheelchair wire which is having a grip.

And now that is exactly there is a clip which is sitting onto the rope and there is a sheave over
here this is exactly running on that rope and then you can see here that these wheels they run
on that shunt rail that is at the time of that loading and unloading these 2 wheels will be going

on to the shunt rails and they do the your unloading operations, that is at the when there will



be unloading this lever it will hit on proportions and this will be tilting and the material will

be unloaded by a (Refer Time: 20:12).

So, this is a very simple mechanism and such type of systems were used in our west Bokaro
and in Jamdoba mines, this aerial ropeways and there this there are conveyor and ropeway
services private limited a Kolkata based company, they exactly manufactured few 30 years,

40 years ago in our country.

So, this exactly there is a sometimes we have got that grip that is a detachable grip, it can be
detached from there or otherwise it could be as a permanent grip will be there and it will be
moving But the rope will be moving and then you are not exactly detaching over there that
these 2 types of that is a fixed clip ropeways and detachable grip ropeways 2 type of ropeways
are there. The endless continuously running rope is typically for both the groups that is your

you can have the detachable or detection.

Now the how it is run as we have said in the figure this figure we have shown here, that is this
wheel that is exactly around which this rope goes at the end stations when it is coming to the
end stations, this this ropeways it will be going at the end there is a terminal sheave. So,
basically now on the road you can see like that, but there are 2 3 stations where this whole

technique is there.
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SYSTEM COMPONENTS OF MONOCABLE AERIAL ROPEWAYS
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If you see here this is a trestle on which this rope will be going one for you are going say
towards the from the upward and the another is going downward or one is for carrying side,

one 1s for your return side. This is the loaded one will be going from here and you can see that

empty that is a reversed one it is coming this way.

So, there are 2 ropes and now there are terminal stations one is your a driving stations where
your main power is given and another your tension stations where the rope is given tension.
So, you can see this is the sectional view and this is the plan view. Now this is again here you
can see this is your the that in a your how that your this is the sheave that we are telling this

sheave which you can see from the on the plan view you are looking it higher like that

because it is there you can see on a horizontal.
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So, on a vertical axis it is rotating so, that this rope it will be going over there and the same
rope the other side it is returning. So, the loaded things which are coming over here they will
be getting unloaded and then it will be going as a unloaded one. So, this is how this drive to

that will it can be given a drive systems where we have got an engine.

It may be a diesel engine from there it can give a belt or chain or gearbox drive and then this
drive is given to the wheel that your wheel will be rotated, here exactly with a belt drive also
you can make it rotate. So, after that you are having this whole line will be played over there
you can see that this trestle this is the trestle on the plane view, this is showing over here. So,
this is the there is a carrier these 2 points that you are saying the carrier. So, this is how a

system will be there.

Now in the tensioning side the other side there is also a sheave. Now this sheave here there is
a platform on which there is a rail you can see that this rail on the plane view we can see this

is the rail, on which this is your this sheave which is mounted on this is a trolley.

Now, this trolley is now connected with a wire rope and then there is a another sheave with a
rope and pulley system we are having a weight is loaded over here. So; that means, because of
this weight that whenever there is a an elongation of the rope this will be coming towards

these directions and that rope will be always in a tight and at a particular tension.

So, if there is a that chug and all that thing will be taken care of over here. So, I hope you
have understood that in a ropeway aerial ropeway we are having these systems of a terminal

stations one for driving another for tensioning.
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Typical Mono Cable Loading Station

And then in the loading that is in the one terminal at your driving stations or at your that if it
is a loading, the material will be brought by truck or anything and they have got a bunker.
From that bunker it will be operating with a gate is open and the material as soon as the

bucket will be coming over here this gate will open material will get filled.

And then this will be staying only that much it is continuously running it will be having or we
are having a shunt rail system by which this will be loaded and then it will be pushed and it

will go into the rope.

That is how exactly if you have gone to Rajgir and all you might have seen that when you

enter into the aerial ropeway after that some person will be pushing or you will be going over



there and it will get connected to the that your wire rope or because of then when it is coming

over there it get detached from the wire rope you get up and then it goes again.

So, this type of system is also there in this. Here you can see from the bunker, this is the
bunker on a plan view you can see here it is coming and then loaded and then this is the
sheave and then up to here it was a rope is coming over here. Now from here when this is the
your there empties which are coming to the loading stations after they come over here from

there they do not they get detached from the rope.

This rope is this once as you can see here the your that rope is going from here this is the rope
coming like that then the material will get detached and it will go to this, this is the shunt rail,
on that rail it will be moving and then it will be coming over there. Now, you can see here
that is after these portions this will be coming to this and then it will get it loaded and then
after that the shunt rail it will come and there it will get connected to the wire rope system.

So, this is the way how your loading and unloading takes place over here.
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Bi-cable system

+ The bi-cable system is based on the use of two carrying (or "track") ropes and one
endless continuously running hauling rope which can be compared to the monocable
carrying-hauling rope.

As the latter only hauls the cars, without supporting them, the diameter of this rope is
smaller than in the case of mono cable lines.

+ The carrying ropes are parallel, one on each side of the trestles, and are supported by
pivating saddles fixed on to the trestle tops. One carrying rope is used for full cars, the
other for empty cars, although both sides may be used for full cars. e.g. coal from a
mine, and sand for back-filling, or other material in the opposite direction . As in the
case of mono cable ropeways.

Now, if you see that in a bi cable system there are of course, the 2 cables. Now on that 2 cable
there are systems sometimes you have got the 2 cables like that and you may have a 2 cables
on this even a trolley like this we can have on a 4 wheels it can go over here the material will

be loaded in this bucket.

So, this type of systems are also there in which Bokaro or sometimes this bi cable is your
based on how that your that you can see the drawing over here which will tell you how

exactly a bi cable system is working.



(Refer Slide Time: 27:40)

Types of Bi Cable Rope Ways
(a) Fixed Clip Ropeways
(b) Detachable grip rRopeways

The first are very similar to those described for mono cables und their capacities and applications are
similarly limited, although the to-and-fro types have been developed to take cabins carrying 120
passengers.

Bi cable ropeways of the detachable grip type , allow for heavy traffic up to 500 tons per hour on a
single line, or double this figure on a twin line.

The bi cable car comprises the same three main components as the mono cable car, but the carriage is
more complicated: in particular the automatic gripping device.

As a bicable line may take pay-loads reaching 5-tons, the whole carriage und its wheels must be of
stronger construction. These wheels run on the rope a long the line, and over pivoting steel saddles
located on the trestle tops.

The incoming car is automatically unlocked when entering a station, it runs on the station shunt rail, as
inthe case of the mnoocablo system . Also as in the mona cable system, the hauling rope passes

around large diameter sheaves at each terminal station, and is driven at one end and tensioned at the
opposite end.
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Scheme of Bicable aerial ropeway
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. Traction rope

. Driving wheel

. Pulley at tension station
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9. Shunt rails at dumping station
10. Loading chute
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Bucket Capacity and Output of Aerial Ropeways

R.qu"d — mﬂw
t/h

Recommended 250-300 300-750 500-750  750-900 800-1300
Bucket Capacity, kg

Number of Carriers Required depends on
1. Length of Transport, L (m)
2. Speed of ropeway, v (m/s)
3. Required Output, Q (t/h)
4. Net load per carrier, G (kg)

Number of Carriers leaving the loading station per hour, n,:
_ 1000

n, G

Just I will see there also that your fixed type and things. You can see here a bi cable system
there are 2 cables one is hauling another is your carrying; that means, they this there are 2
cables here you can see this the carrier, it is a mounted on your that is a if you see here this
your this is your carrier is on this rope and there is a one small diameter rope which is exactly
connecting and it is hauling the things. So, that you can see that this is just like a track, on

that track it is moving.

But for driving you can see that the another small rope which is here this rope is under
tensions and then it is exactly driving over here. So, there are the bins from which it get
loaded and then it is getting unloaded at the other end. And now for this rope that main there
are 2 rope system the rope on which the carrier is moving this has got a separate tensioning

arrangement, the rope which is hauling it is having a separate tensioning arrangement.



So, you can see in a bi cable ropeway, a trestle, rocking saddle you can see this item that is
your we are having a traction sheaves are there then we have got this traction rope this is the
traction rope and then there is a driving wheel will be there this is a driving wheel and then
there is a pulley for tension arrangement, this is a tensioning arrangement is done and at end
we have got the rails on which this comes over here for unloading purposes on this rails

which is called your shunt rail.

So, then you have got this the bucket capacity and output of this aerial ropeway, it is exactly
depending on. That is your if you were to have a 25 tonne per hour that your recommended
bucket capacity will have to have about 250 to 300 kg. Similarly, if you want to get about 100
tonne per hour, then your bucket capacity will have to take about 800 to 1300 kg it must take.

So, that is a number of carriers required for a let us say aerial ropeway, you will find if the
length is L. Your speed of the ropeway is v and required output quantity is your Q, then net
load per that carrier is G, then you can find that number of carriers required is 1000 Q by G

very simple logical calculations.
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The time interval between carriers, t sec:

3600 G
t= =3.6= (5

nE Q

(=]
The distance between carriers, a, m:
=362 m)
a=vt=36— (m
Q
Range of vis 1.75-3.0 m/s

The required number of carrier, Z

_Lky  QLky
"% a 186y b

Where k, is coefficient which takes into account reserve carriers and is usually taken as equal to 1.2
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Diameter of the Rope:
d= t‘\/a_QO
Where, =
Q is the total weight of the loaded or empty carrier G_ and the length of the traction rope between two
successive carriers, q,'a
Q=G .+q/a

¢ is a coefficient which depends on the time interval at which the carriers are attached to
the tractionrope (c-1.1 for t=50s; c=1.8 for 1.18 for t =40s; ¢=1.2 for t=30s)

aisan empiricai coefficient which may be taken equal to 1.0 for two wheeled trucks and
0.6 for four wheel trucks

After determining the diameter of the rope, the breaking load, S, and weight per m length,
q, Is found from manufacturers' data.
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Then you can find what is the time interval between the carriers. That means, when you are
going to a one end sections sorry that is when you are coming to the when you are coming to
the end section if you are having this is your terminal stations here, from the terminal stations

if your carrier is going over here it is your loading stations here your bucket is getting loaded.

Now, from here to here; that means, it will get connected. So, after it goes then only the next
one will be coming. So, therefore, there should be a time gap that is your how that time will
have to be managed over here. So, that is where you need to find out the time interval
between the carriers, it will be depending on your this parameter as you have said that is your
net load per carrier this exactly affect it and then what is your rate that coming over here then

you can find out.



That means, you will what speed of the rope you will be designing that will be depending
over there. So, then what will be the distance between two carrier that is given by these
equations you can find out and then this velocity range is normally within 1.75 to 3 meter per
second from there you can find out what will be the required number of carriers for a given

capacity. So, from these equations you can easily calculate out.

And now here one coefficient k naught is given which is exactly how many reserve carrier
you should have sometimes you may have to get little bit overload and all. So, that is why a
1.2 you multiply that is 20 percent more number of carriers you normally provide this is how

exactly the system works. And for that what type of wire rope you will be selecting?

Their size of the wire rope it will be depending on exactly that what is the total weight of the
all the loads loaded your loaded tubs, how it is coming over there that your wire rope
diameter should be such that it will not break. So, that the diameter of the rope is depending

on the what is the total load coming over here.

So, this total weight that will be depending on what is the weight of that carrier and the rope.
If the if your the traction rope their weight also taken into considerations and the time interval
on that speed how much dynamic load is coming over here and there is a one coefficient is
taken whether you are having a 2 wheel truck or a 4 wheel trucks that what type of how the
rope is being used considering these things you are exactly you determine the what is the total

load coming on that.

Now, once you find out the diameter, then you will have to know what will be the breaking
load for that diameter. You can find out the manufacturer decisions from there you can find
out what is the per meter what is the length of it and once you find it that is the way how

iteratively you design.
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The advantages of aerial ropeways include:

() an independence of adhesion between wheel and rail as in road or rail transport,
and may thus negotiate steep gradients of up to 1in 2, cf. 1in 3 for conveyors 1
in4 for trucks 1 in 30 for locomotives,

(b) an independence of terrain difficulties which possibly enables the selection of
the most suitable (shortest) route, being uninfluenced by gradient or bridging
problems which may beset road or rail transport

(c) the ability to cross land used by the owner for other purposes, although a
wayleave rental may be required,

(d) the ability to continue operation in fog, rain or snow,

(e) alower power cost than any alternative system for handlihg equivalent
quantities over the same route,

(f) the ability to traverse adverse terrain such as mountainous or swampy country or
even dense forests

(g) the capacity for ready automation.
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Advantages

+ Structural efficiency. Ropeways are fenslle structures - structures
Ioaded primarily in tension - which makes them inherently more efficient
than structures with significant bending and compressive loads.

+ Economy. Mainly a result of struotural effciency (aboye), but also the
result of having multiple cars propelled by a single power-plant and drive
mechanism. This reduces both construction and maintenance costs. The
use of a single operator for an entire ropeway Is a further saving, in labor
cost. On level ground, the cost of ropeways is competitive with namow-
gauge railroads; in the mountains the ropeway is far superior.

+ Ability to handle large sloﬁes. Ropeways and cableways (cable
cranes) can handle large slopes, and large differences in elevation.
Where a road or railroad needs switchbacks or tunnels, a ropeway
travels straight up and down the fall fine. The old cliff railways in England
and ski resort ropeways in the mountains take advantage of this feature,

+ Low footprint. The fact that only narrow-based vertical supports are
needed at intervals, leaving the rest of the ground free, makes it possible
for ropeways to be constructed in bullt-up areas and in places where
there is intense competition for land use.

+ Safety, There is no danger of collision between cars, or between

ropeway cars and other modes of transportation - except aircraft of

course.

Drawbacks

Ropeways are strictly straight-line devices.
Where a change of direction Is needed, an angle-
station must be constructed and the ropeway split
into two sections at that point. This represents a
considerable increase in cost.

Where a change in vertical direction is
needed (e.g. cresting a hill or peak), a pressure
frame must be built to take the downward force
from the cables, plus the weight of the cars. This
loo represents a cost increase.
Ropeways are not as versatile as ground
vehicles In handiing oversize or overweight loads.
They work best on divisible loads like people, bulk
goods and (dentical small items that can be
grouped or separaled for optimal loading.
+Speeds are low (bul throughput can still be high if
loads can be distributed along the cable, close
logether).

So, only thing is there are many advantage of this aerial ropeways these advantages basically
it is a very simple to operate and its structural efficiency its economy its ability to handle
large slopes low footprint it does not have a many environmental damage. So, this is a green
way of transporting and it is very safe also, but it is exactly you need to do a straight line only
for managing the angle taking a turn and going in a different way there need to make a more

arrangement at the trestles.

So, this angle stations are a little bit tricky to make it then there is a the you if you were to
gave a vertical undulations also sometimes when it has got to be engineered out, and it is a it
cannot take a very high load of high rate of transportation you cannot make and you cannot
make it to move very fast like conveyor will be moving at 5.6 meter per second, but here it

will go only on 3 meter per second and that also there is a gap between two you will have to



maintain that gap between two carriers. So, which cannot be and that way the production rate

1s less.
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Conclusion
* Basic Types of Aerial Rope Ways and its Basic calculations are
discussed. o
Learning Activities:

1. Develop a simple App for design of aerial ropeways using the equations given in

Chapter X of Mine Transport by N. T. Karelin
2. Using the App design a simple noncable aerial ropeways for transporting 10 kg of sand
per hour through a distance of 10 m over a level difference of 1.5 m and prepare bill of
quantities for constructing it as a project work .

So, these are the drawbacks and there are what I have just introduced you about what is this
aerial ropeways and how you can start exactly thinking engineering calculations with this, but
there are I have given you a learning activity here please take it up. Develop a simple app that
is a it can be a mobile based app to design aerial ropeway using the equations given in the

chapter 10 of mine transport book written by professor N.T Karelin.

So, N.T. Karelin’s that book mine transport you open it up go to the chapter 10 you will find
that exactly the mechanisms are also explained and how the different power calculations what

should be the power of the electric motor to drive this also is given over there.



Take those equations first try to develop a that is your simple coding so that you can give the
things and you can do it over there and can it be a mobile app to know it or if it is not a
mobile app you do it just in excel based calculations then using that app the you design a
aerial ropeway for transporting 10 kg of sand per hour through a distance of 10 meter over a
level difference of 1.5 meter and prepare a bill of quantities. Now, you should know now you

are almost going to be engineer.

You are in a third year level and every engineer they need to do a project. Project is a part of
engineers work if you are do not have project you will not become an engineer as a competent
engineer and for that engineer must do a project means what are the requirements for that
project that is to be designed as a bill of quantity. Learn, what is the meaning of bill of
quantity and you prepare it for this particular one if you can do that then it will be just you

will having the experience of this.
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So, with this we conclude on this particular module of our surface mining transport.

Thank you very much.



