Knots and Lashings

http://www.animatedknots.com/
http://www.scoutingresources.org.uk/knots/knots_lashings.html
Diagonal Lashing

A Diagonal Lashing is used to bind two poles together that cross each other but do not touch (or are likely to be pulled apart) when their ends are lashed in place in a structure. Often used for securing diagonal braces used to hold a structure rigid.

When wooden poles are used in a lattice like structure a combination of Diagonal and Square lashings is used to hold them together.

The Diagonal Lashing can be used to bind poles that cross at an angle of between 90 to 45 degrees. If the angle between the poles is less than 45 degrees a sheer lashing should be used.

Note: If a square lashing was used to bind poles that do not touch the beginning clove hitch would pull the cross pole towards it causing unnecessary bowing of the cross pole and could also produce a force that would act along the length of the pole to which the clove hitch is tied. This could place unnecessary strain on other lashings and cause the structure to twist and fail.



Step by Step Guide

· Tie a Timber Hitch horizontally around two poles crossed diagonally. Pull tight. Take the working end around to the back of poles ready for the first turn.

· Start the wrapping turns on the opposite diagonal to the timber hitch. Pull the rope tight so that the poles contact each other. Make three full horizontal turns around both poles and over the Timber Hitch. Pull each turn tight as it is made.

· Change the direction of the turns by taking the rope behindhe poles a the bottom of the lashing then to the front of the poles at the top. Try to go around the pole when changing direction to avoid crossing the first set of wrappings diagonally.

· Make three vertical wrapping turns around the crossed poles tightening each turn before making the next one. Be sure to keep them parallel.

· Tighten the lashing with a frapping turn by going past and around one of the poles and then threading the rope alternately behind then in front of each pole. This will help to secure the lashing.

· Make two more frapping turns, pulling each one tight as it is completed. 

· End the lashing with a clove hitch by taking the first half hitch of the clove hitch by going past and then around one of the poles. Lock the half hitch tight against the lashing by working it tight and pulling it from below.

· Take a second half hitch around the pole and work it tight against the first so that the clove hitch is locked tight against the lashing.



Filipino Lashing

Introduction

This is an alternative to the diagonal lashing that is suitable for use in light constructions. If you have any doubt about its usefulness or will be subjecting it to a large strain you should take the time to tie a proper diagonal lashing instead.



Step by Step Guide

· Start with the middle of the rope, tucking the running ends through the middle "loop" after going round both spars. Use the "loop" to pull the spars together.

· Now proceed as for a diagonal lashing taking the running end round both spars, keeping both ends together

· Separate the ends and take frapping turns between the spars, pulling the rope tight as you do so.

· Complete the frapping turns and finish off with a reef knot.



Sheer (or Shear) Lashing

A sheer lashing is often sued to bind adjacent poles together. It is also a good way to reinforce a broken or weak pole. The frapping turns used to tighten the lashing may be omitted and replaced with wedges inserted between the poles.

A loose Sheer Lashing made around the ends of two poles will allow the poles to be opened out and used as an A-frame. It can also be used to form a tripod just like the Figure-of-eight lashing.



Step by Step Guide

· Lay out the poles. For most lashings you will want to lay the poles side by side with the butt ends aligned (thicker ends).

· Tie a clove hitch around one of the outside poles and secure the standing part by wrapping it around the running part (or trap it under the first turns).

· Note: If you only lashing two poles together or are using the lashing to 'extend' a pole it may be better to simply tie the clove hitch around both poles and pull tight. Be sure to leave a long end on the Clove Hitch for the last step.

· Pass the rope around the poles to form a first turn.

· Pulling each turn tight made a series of turns until the lashing is at least as long as the combined diameters of the two poles (usually a set of 4 to 6 turns will be sufficient).

· Tighten the lashing with a frapping turn by taking the rope down between two poles at one end of the turns. This should be difficult to do if the turns have been pulled tightly (as they should be). Bring the rope back up between the poles at the other end of the lashing and pull tight. Repeat 2 or 3 times.

· Start the second set of frapping turns by taking the rope around the centre pole and frapping. Take the second set of frapping turns in the opposite direction to the first set.

· Repeat for any additional poles.

· Pass the rope once more between the poles then around one pole and tuck it under itself to form a half hitch. Pull this tight and make a second half hitch forming a clove hitch by taking the rope around the same pole and tucking it under itself.

· Once the final Clove Hitch is tied be sure to leave a 'long end'.

· Now tie a secure Reef Knot with the ends of the starting and finishing Clove Hitches. This should lie tightly across the lashing and should ensure that neither Clove Hitch works loose

· Notes on A-Frame Lashing: An A-frame lashing or Sheer Legs is made in the same way as a Sheer Lashing with the lashing and frapping turns made slightly loose so that the poles can be opened out. It is often used to raise a boat mast or to form the legs of a rope bridge. You must take care to ensure that the legs of the frame do not slip.

· Notes on Tripods: Make a tripod by using a Figure-of-eight lashing on three poles. Set up the tripod by crossing the outside poles so that the cross point of the poles is under the centre pole. This makes sure that part of the load is taken by the wood in contact.

· If a symmetrical arrangement of the poles is needed within a structure the tripod can be set up by rotating the poles around the lashing. This means that the load is supported only by the ropes and the joint becomes flexible and so the tripod may become unstable.

Figure-of-eight Lashing

This is really just a variation on the Sheer lashing made with Racking Turns. It is often used to make a tripod or used in constructing a raft.



Step by Step Guide

· Lay out the poles. For most lashings you will want to lay the poles side by side with the butt ends aligned (thicker ends).

· Tie a clove hitch around one of the outside poles and secure the standing part by wrapping it around the running part (or trap it under the first turns).

· Start the racking turns by weaving the rope between the poles.

· Make a total of around 5 to 7 wrapping turns pulling each one tight.

· Note: The stiffness of the tripod depends on the number and tightness of the wrapping turns.

· Tighten the lashing with a frapping turn by taking the rope down between two poles at one end of the turns. This should be difficult to do if the turns have been pulled tightly (as they should be). Bring the rope back up between the poles at the other end of the lashing and pull tight. Repeat 2 or 3 times.

· Start the second set of frapping turns by taking the rope around the centre pole and frapping. Take the second set of frapping turns in the opposite direction to the first set.

· Repeat for any additional poles.

· Pass the rope once more between the poles then around one pole and tuck it under itself to form a half hitch. Pull this tight and make a second half hitch forming a clove hitch by taking the rope around the same pole and tucking it under itself.

· Notes on Tripods: Make a tripod by using a Figure-of-eight lashing on three poles. Set up the tripod by crossing the outside poles so that the cross point of the poles is under the centre pole. This makes sure that part of the load is taken by the wood in contact.

· If a symmetrical arrangement of the poles is needed within a structure the tripod can be set up by rotating the poles around the lashing. This means that the load is supported only by the ropes and the joint becomes flexible and so the tripod may become unstable.



Square Lashing

A Square Lashing is used to hold two poles that cross each other (usually at a 90-degree angle although not necessarily). If the angle of contact is less than 45 degrees a sheer lashing should be used.

It can also be used where the load on one pole may cause it to slip over the other.

It is important to note that there should be no tendency for the poles to slip apart. If the force tends to separate the poles only the rope will be supporting the load.

To make this lashing as tight as possible it is important to tighten each turn as it is made. Frapping turns stabilize the lashing and tighten it further.

When tying a square lashing, the poles and the rope must be positioned properly to achieve the maximum strength. The cross pole should be positioned so that the force applied to the cross pole is directed toward the pole it is lashed to. This allows the contact between the wood to take part of the load.



Step by Step Guide

· Tie a clove hitch. 

· The beginning clove hitch should be tied to the pole that is in line with the direction of the force and to the side of the cross pole that is opposite to the direction of the force applied. (For example, in most cases the force applied will be gravity and so the beginning clove hitch should be tied to the vertical pole and under the cross pole.)

· The standing end of the rope (the bit left over so to speak) is secured by wrapping it around the running end (the bit that you use to tie the lashing). This will secure the clove hitch so that it will not slip around the pole and loosen the lashing from the inside.

· Note: This is not always done. If you leave this step out ensure that when you do step 3 the clove hitch slips to one side and is securely held by the 'pull' of the rope in the turns. Alternatively it is recommended that you leave a 'long end' on the clove hitch to be used in the last step.

· Wind the rope alternately behind then in front of the next two sections of the pole. 

· Pull on the rope to tighten it around the poles.

· Take the rope over the lower part of the vertical pole and then under the next section of the horizontal pole to complete the first lashing turn. Pull the rope tight.

· Complete two or three more turns to make a total of three or four turns altogether.

· Note: When the turns are taken around the vertical pole they should be inside the previous turns. The ones around the cross pole should be on the outside of the previous turns. This makes sure that the turns remain parallel and hence the maximum contact between the rope and wood is maintained.

· Tighten the lashing with a frapping turn by bringing the rope down over the front of the horizontal pole and behind the lower vertical pole. Pull the frapping turn tight.

· Note: Try to make sure that the frapping turn does not begin by crossing the wrapping turns diagonally. Go around the cross pole (as if you were going to do a half-hitch) and then into the frapping turns. Otherwise the increased friction will make it harder to pull the wrapping turns tight and if not tied correctly the diagonal across the wrapping turns will allow the rope to move unnecessarily.

· Make about three full frapping turns around the poles.

· When you have finished the frapping make a half hitch around the cross pole. Tuck it under itself and pull it tight. Tie a second half hitch to form a Clove Hitch.

· Note: This step should be done carefully so that no tension is lost in the lashing and so that the clove hitch can not slip around the pole allowing the lashing to loosen. If you need to trim any excess rope and tuck the long end under the lashing.

· Once the final Clove Hitch is tied be sure to leave a 'long end'.

· Now tie a secure Reef Knot with the ends of the starting and finishing Clove Hitches. This should lie tightly across the lashing and should ensure that neither Clove Hitch works loose



Japanese Lashing

Introduction

This is an alternative to the square lashing that is suitable for use in light constructions. If you have any doubt about its usefulness or will be subjecting it to a large strain you should take the time to tie a proper square lashing instead.

It is useful in that the only knot you tie is a reef knot so can be used as a basic introduction to lashings.



Step by Step Guide

· Wrap a loop around the cross pole and ensure that you have equal length running ends.

· Take the two free ends (together) up over the upright and down behind the cross pole just like a square lashing. 

· Do two or three complete wrapping turns pulling tight.

· Now separate the two ends and take them either site of the upright pole and cross them over bringing back around to form a frapping turn.

· Continue the frapping turn (each rope going in the opposite direction) until you have two or three complete turns.

· Finish with a reef knot on the cross pole next to the lashings.





Camp and Other Gadgets

Flag Poles

Flag Break should be a daily routine of (any?) camp and as such you may find yourself having to construct your own flag pole. There are many different types you can attempt from the simple everyday 'upright' to the more difficult but much better looking 'skylon' type.



Simple Flag Pole

This simply consists of several long poles lashed firmly together(shear lashing) driven into the ground. You will want to attach guy lines at least to the upper part of the pole to secure it, but preferably at intervals up the height of the pole. Simply stake out with pegs as you would a main guy for a tent.
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Ceremonial Flag Pole

This is just a variation on the simple flag pole. On your upright you will need a cross piece (around four fifths of the way up) and a smaller pole that extends outwards at a right angle to the 'cross'. Connect rope as shown in the diagram to complete and peg down with guy lines as before.
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'Skylon' Flag Pole

I must admit that I have not tried this type before. I'm not sure which would be the best way to construct it. 

My suggestion is have a go! I certainly will the next opportunity I get. 

If anybody has anything that would like to add here or some suggestions regarding this then please contact me. 
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Flag Pole Hoist

Obviously you will need to add some form of hoist mechanism if you wish to raise and lower your flag. An ideal solution would be a simple pulley system, although a rope running through a loop attached to the top of the flag pole will suffice.
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Shoe Scraper

This is a candidate for 'Simplest Gadget Ever'. Simple place an upright 'board' in between four pegs driven into the ground. You can now scrap the mud off your shoes and keep the campsite tidy.
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Shower

The first thing you will need to do is to construct a tall simple 'A' frame (do not bother with the normal cross members but ensure that it has a line to the top so that the frame can be lowered to refill the shower). This will let someone stand underneath the shower easily.

At the top of the frame you will need a short cross piece to which is lashed a bucket. The key point is to fix a tin (with holes pierced in the base) at right angles to the bucket so that when it is tipped over the water flows through the tin forming the shower.

To enable the bucket to tip fix a string to the base of the bucket, passing over the pulley at the top of the frame so that it hangs down. Then the person using the shower can pull the string to tip the bucket and start the shower.

As always be sensible, you will need to construct your shower out of sight, and ideally behind screens.
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Washing Area
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A wash area can readily be constructed if there are not any suitable facilities to hand. Construct a rectangular 'box' frame with a top board that will form the 'dresser' worktop. You will need to attach a plastic sheet under the top board shaped into a rough funnel shape that slopes down away from the wash area. At the end of this channel you place a 'grease-trap' (see the filter bins in the kitchen gadget section).

A set of duckboards may also be a sensible idea (even in hot weather the area round the washing basin may beome quite muddy, especially if it is a cub camp!). At the back of the washing area you may want to create a rectangular frame that can hold a mirror, towels, soap, and tins (to store the toothbrushes in).



Bowl Stand

A bowl stand is perhap the most 'common' gadget made at camp. Simple to construct and useful it is a good item for those learning about pioneering and gadgets. All you need to do is select three suitable lengths of wood (good strong stout branches, not thin weak ones as they will not take the weight of the bowl of water).Simply lash the three branches together about one half to a third of the way down the length. Then open out the tripod so that the three legs are interlocking and 'resting' upon one another. Place a bowl firmly into the top and ensure the stand is sturdy. You may want to secure the feet by driving them into the ground a little.

Note that several different lashing types could be used, although I recommend a simple shear lashing with frapping turns. The trick is to make the lashing and frapping turns slightly loose so that the tripod can open out.

To finish off you can attach a cross frame around the top or bottom of the tripod and add optional extras like towel holders.
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Clothes Line
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A line for drying those tea towels and sundry clothing items will be essential for any camp kitchen. This is very simple to construct, as you can see from the picture. Simply drive two uprights into the ground and lash a cross piece to join them across the top. To ensure the structure is sturdy you could add two further poles lashed at an angle to form a simple 'A' frame at either end. Attach guy ropes to the two ends and peg out to keep the clothes rack on the ground in those high winds. You can add several lines by lashing ropes across the uprights (or even saplings), on which you can hang your towels to dry.



Filter Bin
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A filter bin is another gadget that I would consider essential for the camp kitchen. Waste disposal is very important to handle correctly at camp, hygiene in camp is very important to control for everyone's good health. You will need to build at least two types of bins, one for dry refuse (e.g. empty packets, tins, sweet wrappers) and one for those with a 'wet' content (food slops, dirty washing up water etc.).

Simply construct two 'box' frames formed from uprights driven into the ground lashed together. It would be good idea to site the bins in the same place, within the same frame. Attach a strong plastic bag within each box securing it firmly at the corners at least. Both of the bags should have perforated bottoms (use a fork to make plenty of small holes). The dry bin can be now left as is. The wet bin will now require lining with some material to absorb the waste. A sensible technique would be bracken on the bottom weighed down with small stones. A layer of charcoal and then sand/gravel should go on top of this, finished off with a layer of bracken. This will have all the properties to absorb all types of waste, water/grease etc. If you want to finish this off you could construct a lid to cover the bins (if you think the local wildlife will be inspecting the left-overs when you turn in for the night) although I would leave the lid off during the day for ease of use and to remind everyone exactly where they should be putting their rubbish!



Bamboo Cup

A bamboo cane will provide a natural cup if you cut the bamboo just below a natural joint (and the same for the next joint up, or the second joint up if you want to have a long tall 'jug'). 

You must take care to smooth the edges as roughly cut bamboo naturally has many sharp edges and splinters.
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Birch Bark Containers
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You will need strips of birch bark. Do not just pull them off a tree at your local campsite, I don't think the warden will be pleased. To make a square box type container, fold as shown in the diagram and either sew or tie in place once you have the shaper. A temporary fastening can be made using a split peg although this means the container will not hold a great deal of weight before it 'spills open' again.

To make a waterproof drinking container simply fold the bark into a conical shape and sew in place. With care this could also be used for cooking in.
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Spoon

To make a wooden spoon you will need to whittle a piece of wood down to size. Start with a fairly flat piece and mark the shape of the spoon upon it. Carefully and slowly whittle down to the required shape. Remember to always cut away from you and your hand.
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Tongs

A pair of tongs can be easily made from two branches (each should have a natural curve to them so that they can 'pinch' easily) lashed together at one end.

They should be made so that they want to 'spring apart'. A forked end to one of the branches will improve the grip of the tongs. If you want you can place a wedge under the lashings to improve the 'spring' of the tongs.

Use for holding pots and hot rocks.
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Pot Rod

A common way of constructing access to the fire is build a simple rail over the top. This is fine except that the height (and hence the heat and cooking time) is fixed, and adding/removing items to the rail can be a tricky business. With a simple rail, if you are not using hooks to attach the pots you must remove the rail and slide the (full of hot water) pot along to the end, tricky and sometimes dangerous.

A much better way of placing your cooking pots where you want them is to construct a pot rod. First you drive a strong and turdy forked stick into the ground near the fire, so that the forked part is upright. Be careful in your placement, obviously you do not want it so close to the fire that it catches alight. Then take a longer stick and rest it across the fork so that the end is over the fire. Secure the other end by driving it into the ground and resting heavy rocks upon it (or even by driving another forked stick across it to hold it down).
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Swinging Pot Rod

A swinging pot rod is an extremely useful version of the simple pot rod. An excellent gadget to make at camp it will make those open- fire cooking tasks much easier.

The idea is a simple thing. Find yourself two stout forked sticks. One of these must be a longish stick with two forks along its length (see diagram, all will be clear!). Drive a firm upright into the ground. Now lash together your two forked sticks so that the forks fit in opposite directions on the upright.

This will produce a cantilever action which not only will maintain the height that you set it at, but will also swing freely allowing you to move the pot away from the flames with ease. Also note that with a longer upright, you can also control the cooking height.

As with the simple pot rod secure the pots by either notching a groove or by firmly lashing a hook onto the end of the rod.
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Pot Hook

Being able to control the speed at which your meal is cooking is vital. You can do this to a certain extent by controlling the fire and embers, but by far the easiest way is to control where you place your meal on and around the fire. A pot hook that allows you to vary the height of your pot above the fire is going to let you control the cooking time.

A variable pot hook is so simple to construct its unbelievable. Simple find yourself a strong piece of wood with several branches (the more the better) from a small tree or bush. Trim the branches off so that 'stumps' of around 10cm (4 inches) are left. Secure the top of the hook using a suitable lashing/knot and attach to your pot rod (you have made one have'nt you?).

A few words of warning. Be careful to strip off the bark as this may be hiding what is in fact a rotten branch. As always, please take note of the campsites rules regarding obtaining wood. I don't think most wardens would be pleased if you start hacking down branches from live trees to make your gadgets.
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Wood Store

A simple wood shed can be the best gadget you will build for your campfire. When the morning comes and all the others are trying to light their kindling that has been soaked overnight, you can cooly walk up to your perfectly dry wood store and proceed to make breakfast and a nice cup of tea, put your feet up and watch everyone else struggle.

The idea is a simple one. Lash together a frame around uprights driven into the ground (be sure to make the front two uprights longer than the back two to form a sloping roof frame). If your uprights have forked ends you can simple lay a pole across between them to support the roof.. Be sure to lash some poles across to form several shelves. Construct a roof and lay across the top of your frame.

You now have a simple waterproof store for your wood. I suggest your store your wood in 'grades' from large to small. Be sure to include plenty of dry kindling, you will need it. It may be sensible to place the larger grades at the top, and the kindling on the lower shelves, just in case the roof does leak a little. For a perfectly dry wood store, construct side and front panels, or cover in plastic sheeting.
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Ladders
A ladder type construction can be used in many different situations. Its obvious use is to reach those 'high' places. However it can be useful in a variety of situations. One particular example of an important use is the Travois.



Knot Ladder

This basically a quick way to tie a simple rope ladder (as shown above). This involves making a long series of overhand knots to assist climbing. The best way to make these is as follows:

· Leave a long free end and make a half-hitch near the end of a log or branch.

· Continues making half-hitches (loose half hitches, do not tighten yet) along the length of the log. Note that the diameter of these half-hitches will determine the spacing of the knots. You may want to experiment to get your required spacing.

· Now pass the starting end back through all the loops and then carefully slide them off the end of the log.

· As each turn of the rope comes through the centre of the half-hitch it forms an overhand knot that should be tightened as you are going.

This will produce a long series of loops that can be used as hand-holds and foot-holds.
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Pole Ladder

What I refer to as a 'pole' ladder is the more traditional type of ladder. This simply involves choosing two strong spars of the required length and attaching rungs at regular intervals using a square lashing.

One important thing to note is that the two main uprights are not parallel to each other. They should be angled inwards towards each other as you go to the top of the ladder. This will prevent the rungs from slipping downwards.

I suggest that you test the strength of each rung (and lashing) carefully before using the ladder.
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Rope Ladder

What I call a rope ladder can be made relatively quickly and easily. Simply take a sturdy length of rope and tie as many Manharness hitches in them as you require for hand holds and foot holds. 

If you require a rope ladder that is more 'steady' then repeat as above with two equal lengths of rope. Place strong sticks through the loops (be sure to tighten the knots to hold the sticks). Note that you should allow the sticks to projects out from either end for safety.

It is recommended that you test the strength of the rung ladder (for each rung) before you actually use it.
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Travois
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A travois is used for carrying loads. This could simply be your camping gear or food, perhaps some logs that you have cut. One important use is in carrying injured persons in first aid.

You simply pull the travois across the ground, where the two ends act like runners on a sled. Note that a travois is useless if the ground is rough or rocky. It needs a smooth surface to work efficiently.

Choose two boughs with some spring to them (this is important, a rigid bough is no good) and lash cross pieces as you would do for a 'pole' ladder.

I suggest that you add additional cross pieces to strengthen the structure and spread the load.

If you are pulling loads over a short distance, lash the runners to come to a single grip as in the top of the picture. For a larger version leave the last space clear or fit leather/fabric shoulder straps to haul it by as in the bottom of the picture.



Nets
A net type construction can be very useful in many different situations. Perhaps the most obvious use is as a 'fishing net' but it can also be used for hammocks, simple 'carry-all' and for storage space (Suspend your food above the ground within the net at camp).

There are two main ways of making a net. One is to tie the knots by hand and the other is to 'knit' it. The latter needs practice whilst the former can be very time-consuming. The best type of 'rope' to use for nets is a type of thick twine or parcel string. Parachute cord is ideal but not exactly available in the shops. Experiment to see which lines work and which dont.



Knot Your Net
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It is much easier to use this technique if you have two 'uprights' to suspend a rope between. Decide how wide you want your net to be and set the two uprights that distance apart. Tie a length of twine between the two (this should be thicker than the twine you will use for the strands). You will now need to cut many lengths of rope. The length will determine the depth of the net (as a guide this will be around 3/8 of the total length of your twine). It may also be an idea to have something to use as a 'ruler' to keep the net spacings equal. Depending upon the intended use of the net, the spacing will be somewhere between 2-5 cm.

Take the lengths of twine you have cut and 'double' them (fold them in half). Now take the bight (loop) and make a prusik knot over the length of twine you strung between the uprights. Do this all the way along the length of the twine making sure to space them evenly with your ruler.

You will now have many lengths of twine hanging down. Starting at the left hand side we will ignore the very first strand (of the pair as each set hanging down has two strands), this will form the end of the net. Take the second of the pair and hold it together with the first strand of the next pair (it all becomes obvious if you look at the diagram!). Tie these together with an overhand knot. Repeat this process with the next two strands along until you reach the end of the net. Remember to space them evenly with your ruler

Now move down a 'row' and repeat. The only difference here is that you will use the very end strands (to form a diamond like pattern). For the next row down you ignore the first and last strand. The next you include them and so on.

When you reach the bottom of the net, you will need to put another length of twine across between the uprights (like the one the strands are hanging from). It would be sensible if this was a thicker strand as it has to bear most of the strain. Now tie the strands hanging down, in pairs, to the bottom line of the net so that they are secure.

You now have a net ready for use. It may help to secure the four corners of the net (where the strands tie to the two lengths) to make sure the net will not slip up and down the lengths. I also find it useful if the lengths have a fair amount 'left over' so that you can tie the net to other things (e.g. use as a hammock).



Hammocks
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To make a hammock simply construct a net (using your preferred method) which is at least 75 cm across and most certainly wider than your height! As it will have to take your weight make sure you use strong twine or even rope for the top and bottom lengths (ones between uprights). If you cannot do this use a doubled length of your twine instead. You need to leave a long end so that you can secure the hammock between two suitable points.

To prevent the hammock 'twisting over' you will find it useful to use a spacer bar at each end. Simple put a notch in the end of a suitable 'bar' and slip the twine ends into the notches.

You may want to tie the two ends lengths together to form a closed loop (e.g. a bowline) to make it easy to slip the hammock over a protusion.

Note that it takes practice to slip in a hammock, it is not as easy as it looks!



Shelters
Construction of a shelter is a basic survival skill, and in a safe enviroment, great fun and exciting to be sleeping in your own handmade house.

Materials and requirements vary but long term shelters should be sturdy and well constructed but this obviously involves a good deal of time and effort to be put in.



Lean To
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A lean-to is a nice simple shelter that can be constructed where there is not an abundance of natural cover to provide a ready made roof. All you need to do is effectively create half a ridge tent by lashing together saplings/branches as shown below. 

Perhaps the most important bit is the siting of your lean-to. You will need to site your shelter so that the opening is on the leeward side of the prevailing wind. If you build a fire on this open side, then to get the maximum benefit you will need to build a reflector on the other side of the fire.

A crosspiece lashed between two trees or two upright poles is the main piece of the structure to which you add a sloping roof on one side. Strengthen the frame by ensuring the rectangular base is firmly lashed, and by filling the sides of the lean-to with lashed uprights (that will become shorter and shorter as the roof slopes down). 

Once you have the basic framework you will need to water/wind proof it. The best method is to use a ready made panel of wattle, or you can simply weave branches/leafs etc in and out of the sapling frame.



Log Cabin
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A log cabin is perhaps one of the most permanent shelters that can be constructed from natural materials. It requires a huge intial outlay in time, energy and resources but can provide an extremely useful and resistant long term shelter. It also has value as a 'troop project' or for putting those pioneering/axe/saw skills into practice.

The first thing you will need to decide is the size of your log cabin. You can always add sections at a later stage but the main section should be designed with a size (and use) in mind. You will need to clear a suitably large area and flatten the ground, removing any rocks, undergrowth etc. The shape is up to you, but I suggest you stick with the standard rectangle/square, and a sensible size for a small cabin would be around 8-10 ft square (around 3m). 

The next thing you will need is a ready supply of logs. Please take care when constructing your cabin that you get permission to fell any trees or remove any logs. Obviously standard safety procedures should be undertaken if you intend to 'make your own'. The main body of the cabin is relatively simple to construct, simply arrange the logs in a square, the only complication being the joints at each end (you could simply lash the logs together and fill in any gaps, although I would not recommend this for any reasonable sized cabin).

To join the logs simply 'notch' at each end (although not at the very end). Be careful to leave a overhang each time and do not remove this overhang, it is what will give the cabin strength. [image: image30.jpg]



Simply stacking logs on top of each one another you will quickly run into problems. Because any natural log will have some 'taper' to it you will want to alternate their direction at each layer. Remember to leave space for a doorway too!, preferably on the side away from the prevailing wind. If you feel particularly ambitious construct a door frame from shorter sections. I would not bother trying any fancy 'doors' (at least at the early stages), a simple cloth covering to the door will suffice. You may also want to include windows, although for a typical 3m square cabin, the door and chimney will give ample light and ventilation, and the increased effort in constructing a (safe) window is simply not worth it.

Unless you like sleeping in pools of water you will want a sloping roof to your cabin. As you near the required height you will need to build up the back of the cabin higher than the front. A simple lashed cross frame across the top will support your roof. Remember to notch your cross beams to fix them in place.

Now comes the waterproofing. Firstly you will want to fill in the gaps between the logs. The best way to do this is to mix up a 'paste' of mud, leaves, grass, moss, wood chips and caulk the gaps by firmly inserting your mixture. Try to force it right into the gap. For very large gaps you may want to fill the gap with a sapling or branch before caulking. 

The roof is the final part of the structure. I would recommend a 'light' roof on a timber frame rather than a solid log roof (I don't think I could trust my construction to hold the weight safely!). Simply lay (lash) saplings down across the main cross beams and cover in the desired material. [image: image31.jpg]


You could try for a thatch by weaving long grass in and out of the saplings, or you could go for the full tile method, bark is an ideal material for this, either way a layer of mud across the saplings/thatch will help to make the roof completely waterproof. These bark tiles could even be pegged down with small twigs while the mud underneath is still soft. If you wish to have a fire within the cabin you will need to leave a small hole for smoke to escape (although you must NEVER leave the fire unattended!). Those of you with far too much time on your hands may wish to make a full stone chimney.



The Sod House
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Any shelter made from mud or turf can be a viable alternative in areas where either timber itself is scarce or you do not have the tools to work with it. The main principles are similar to the log cabin in design details so I will refer you to that section for further information, with the exception that you have to construct the shelter from turf 'bricks'.

You will need to flatten an area of ground, and build a basic rectangular structure with a sloping roof. Using bricks of turf (around 50 x 20 cm or smaller) overlap them to form a strong bond just like the bricks in a house. You may have trouble building a very large shelter like this so aim for one with a slightly lower roof than the log cabin, you dont have to be able to stand up inside it. As before leave room for a doorway and chimney (you could even make a fireplace/chimney from clay and turf itself).



Survival Shelters
Construction of a shelter is a basic survival skill, and in a safe enviroment, great fun and exciting to be sleeping in your own hand made house.

Materials and requirements vary but many shelters can be made or adapted from natural materials lying to hand quite easily.



Bough
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If a bough of a tree happens to fall down towards the ground then it may well form a ready made shelter (espically useful if the tree is conifer type, as the broad leaves mean little extra work needs to be done to waterproof your shelter). Obviously you will have to take care that a broken branch is not about to come crashing down on your head in the middle of the night. If in doubt, or if you are constructing this shelter using a separate branch, lash the branch at the tree with a sturdy (square) lashing.

To finish off your shelter you may want to weave extra leaves and branches into the 'roof' to make it more resistant to the wind and rain.



Fallen Trunks
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As with the natural hollow shelter a fallen trunk or large log can make a useful windbreak. If you need a larger shelter simply excavate the ground on the leeward side (taking care to leave the trunk in a safe position!). Again a sloping roof laid against the log made from branches overlaid with turf or leaves will provide a good roof to keep the warmth in and the water out.



Hollow

[image: image35.jpg]



A natural hollow can save you a lot of time and effort in constructing a shelter. Even a relatively small hollow can provide some measure of comfort and protection and will save you some effort. A roof should be the first modification you make, taking care to slope it so that any runoff will not enter your shelter.

You only need a few short branches with a light log laid across the top. This will serve to 'hold' the roof down but you can then stack smaller branches against the log to give your roof a decent slope. If you finish off the roof with turf or leaves and twigs you will have a simple shelter against the wind and rain.



Stone Wall
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If there is little natural shelter available on an open ground area, you may want to consider some type of stone shelter. It is also useful to construct a stone surrounding to any shelter that uses a 'hollow' in order to increase the overall height of the shelter itself (so you do not have to crawl all the time in your shelter).

The premise is simple, build a layer of stones around your shelter. To make the walls waterproof, fill the gaps with turf and foliage mixed with mud. This will dry to form a 'mortar'. Be sure to do this on the lower level to prevent water entering. Similarly you will want to construct a roof as with the other shelters.



Tarp Shelters
If you have the use of a waterproof sheet (such as a plastic groundsheet or similar) then there are many quick and easy shelter options open to you. The sheet will automatically provide cover from the wind and rain, and will help to insulate your shelter solving your main problems in one fell swoop. You should still remember some key points;

· Make use of natural shelter

· Never lie on the ground directly. Have bedding of some description(groundsheet, grass, leaves).

· Pay attention to wind direction and site accordingly.

· Pay careful attention to drainage. If it rains you don't want to wakeup in the middle of a torrent of water.

· Always have ventilation. A completely enclosed shelter may bewarm, but it is dangerous.

· In the case of sheet shelters, you will probably want to tie or stakedown your edges.



Simple Sheet
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a. A simple shelter, useful if your sheet is not very large. Supported by a rope strung between two uprights or A-frames. Note the use of bedding.

b. Better if you except pleny of rain. The sheet should run downhill to keep the occupant dry.

c. A simple tent-like construction. Peg down the edges to prevent the wind and rain gaining access. Pay careful attention to drainage. If it rains you don't want to wakeup in the middle of a torrent of water.

d. Perhaps the simplest of them all. Site to prevent prevailing wind blowing into the shelter. Only sensible to use if sheet size is too small to do anything else with it.

e. and f) A nice snug shelter. Site the apex (tapered end) of the triangle into the wind. Note the use of stones to hold down the edges. Only comfortable for sleeping in. A double layer of sheet is preferable in any situation. The reason for this is, as with canvas tents, touching the sheet when it rains may draw water through (not really applicable to most modern plastics, mainly for canvas).



Saplings
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A sapling shelter relies upon finding a suitable area where the woodland is still young. You will need to find at least 4-6 saplings in a small area (it would be easier if they were 'in line' - see diagram). Simply bend the saplings and lash them together. You will find it easier to lash a 'ridge pole' across the top, as in a tent. Simply drape your waterproof sheet over the top. Either stake or weight down the edges to prevent unwanted guests and water entering.

If there are no suitable saplings available you can make a shelter like this by driving pliable branches into the ground.



Teepees
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A tepee is an extremely simple shelter to construct and can be very effective. All you need is to lash together several poles much as you would do to form a tripod (using a shear lashing type) or cone. Simply tie them together whilst the poles are laying on the ground and then erect and shape to the desired angle.

A steeper angle will be more effective at keeping the rain out, but a shallower angle will allow more room inside the shelter. Cover the tepee with sheeting or bark panels (covering with vegetation is not a very effective or practical method, and animal hides are difficult to come by!). You may well find that you have to secure the pole at the ground for the shallow angle/wide tepees. Inserting the pole itself into the ground or a simple cross member arrangement will help keep the shape. For the steeper angle tepee the poles should stay upright and secure by themselves.

Remember to leave a slight opening near the top for ventilation, oh and of course a door of some



FOR JUST ABOUT EVERYTHING SEE:

http://www.inquiry.net/outdoor/skills/b-p/wb/lashings.htm
Note: Much of the information from this lesson plan came from the Boy Scout Pioneering Merit Badge book

When we speak of lashings, what do we mean?

· Basically, it means making something useful out of wood poles and rope (branches, staves, bamboo poles, etc)
· Examples are towers, monkey bridges, camp gadgets, etc

Why lashings?

· Useful to know, as you may have to build something with rope and wood someday

· Fun activity

· Practical use (and practice) for knots -- useful and practical skill

Background on types of rope and their usefulness in pioneering:

· Manila – best all around rope

· Easy to handle

· Good strength-to-size ratio

· Does not have objectionable stretch factor

· Polypropylene

· Lightweight

· Strength-to-size is good (size for size, twice as strong as Manila, but higher stretch factor)

· Resists mildew; floats (good for waterfront, wet conditions)

· Long exposure to sunlight will weaken it

· Nylon

· Strong for its size

· 20% stretch factor

· Tendency to slip

· Generally not good for lashings

· Polyethylene

· Inexpensive
· Not suited to pioneering; holds kinks, slips, streaches

· Sisal

· Looks like Manila rope, but inferior in strength

· Not good for lashing or knot tying

· Breaks down quickly when wet

· Cotton
· Not sufficiently strong for pioneering or camping

· Binder Twine

· Made from loosely twisted jute fibers treated with oil

· Principle use is tying up bales of hay

· Low cost; can throw away after use (or save as a fire starter)

· Limited use in pioneering/lashings

· Good for projects or gadgets that use wood less than 2” in diameter (but not as a substitute for structures that bear weight).

Review of knots with particular pioneering applications
· Important terms

· Running end – the end of the rope that is used to tie the knot (also called the “working end”)

· Standing part – the rest of the rope

· Overhand loop – loop is made so running end is over the standing part

· Underhand loop – loop is made so running end is under the standing part

· Bight – doubling back on itself to form a “U”

· Take a turn – wrap a rope around a spar so it continues on in the same direction (a full wrap around)

· Roundturn – wrap around once then back toward the standing end (1 ½ turns)

· Knots (refer to book for detailed instructions on tying each of these)
· Square Knot

· Bowline

· Clove Hitch

· Sheet Bend

· Sheep Shank

· Timber Hitch

· Whipping and Fusing

Lashings

· Terminology

· Wrap – a turn made around the two spars to hold them tightly together.  For example, 3 wraps are usually made for a square lashing

· Frap – a turn made between two spars.  Usually 2 frapping turns are made.  These must be tight, putting strain on the rope
· Length of rope – to make a lashing use rope that is at least the length of

· The total diameter of both spars in inches times 3 feet

· Example: joining two 1 ½ inch spars would require a rope of 1 ½ + 1 ½ = 3 times 3 feet equals 9 feet of rope. 

· Our spars are generally 1” so the required length would be (1+1)*3 = 6 feet

· Diameter of rope

· Generally ¼ inch manila rope will suffice unless the combined diameter of both spars is over 6 inches

· If larger, use 3/8 inch diameter rope

· Square lashings

· Basic lashing – used to join two spars together, usually at a right angle

· Start with a clove hitch

· Complete with 3 wrapping turns and 2 frapping turns

· End with a clove hitch

· A modification of the lashing would be to leave about a foot extra rope on the running end of the clove hitch.  When the last frapping turn is made bring tie the rope at the end to the remaining rope from the original clove hitch with a square knot.
· Japanese Mark II square lashing

· Diagonal lashing

· Used to connect spars where they cross, particularly when there is some space between the spars

· Shear Lashing

· West Country shear lashing

· Two spar shear lashing

· Strop Lashing

