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	MERLIN ROCKET RACE TRAINING

FACT SHEET 6
Lowers and Struts



In conversation at Merlin Rocket training events, one topic that rears its head with great regularity is the question of how to set and use the lowers or the strut.  In this piece we will try to unravel the mystery of these devices and give some ideas how to use them to good effect.

Why have them?

The purpose of lowers and struts is identical – to counteract the effects of mainsail leech tension and kicking strap (vang) tension upon the mast.

Simple geometry dictates that when the lower end of your vang is attached to the mast or king post (which are the obvious places since the vang tension remains more or less constant as the boom swings in and out), and the upper end is fixed some distance along the boom from the mast, shortening the vang by applying tension is going to generate thrust along the boom into the mast, resulting in the mast bending.

Some more mature readers will no doubt recall Phil Morrison’s idea to alleviate this effect by forming a rigid frame fastened to the back of the mast that projected to beneath the vang attachment on the boom.  The result of this was that the vang tension became vertical, largely (in theory) eliminating the forward thrust onto the mast.  I am far too young to have ever sailed a Merlin with one of these contraptions fitted, but since there is B- All room to crew a Merlin any way, negotiating for space with a rigid stainless steel frame, as well as trying to sail the boat would seem to me to be a non starter.  Others must have thought so too, because none have been seen for decades!

What this device didn’t affect was the result of mainsail leech tension (from the mainsheet), which also has a (lesser) effect on mast bend.

So why should we wish to restrict the mast bend?  After all, bending the mast flattens the main, opens the leeches and depowers the rig, all of which we want when it is windy.  The answer is if course, that we may wish to keep the rig fully powered up with kicker tension AND keep the leech standing, particularly in medium conditions since this keeps the boat driving, maintains pointing (by supporting the jib luff and keeping the lower section of the mainsail leech tight) and is generally faster.

Being greedy sorts, we want to have our cake and eat it; we want to be able to keep the rig fully powered up using lots of kicker when required, but to be able to depower by bending the mast when it suits us.

How do they work?

The main point is that lowers and struts both do exactly the same job….in principle. Both apply counter pressure to the vang thrust at the gooseneck to keep the mast bent how we want it to support the sail shape we need for the prevailing conditions.  If they both do a similar job, why choose one not the other?  The answer is that lowers were a development of the strut, overcoming most of the strut’s shortcomings, which are that:

· It is heavy (in the wrong place, high on the deck)

· It only operates in a fore and aft plane, so when the boom is over the quarter on a windy reach, the load is still able to bend the mast sideways.  (‘Passion’ was built with two linked struts to counteract this effect, but the extra weight, not only of the struts but also the support woodwork made this unfeasibly heavy)

· It has limited travel (adjustment), which is less of a problem for keel stepped masts, but serious for deck stepped rigs.

On the other hand, lowers are

· Light, with the weight of the adjustment tackles lower in the boat

· Immensely adjustable (ideal for deck stepped rigs)

· Much more effective at preventing sideways mast bend on windy reaches

Is it worth upgrading your strut for lowers?

Probably not.  Boats that are hog stepped will not really benefit much from raking rigs, since the amount of rake available is so little.  This is a function of the relationship between the point about which the mast rotates and the shroud attachment at the deck, and nothing worthwhile can be done about it in most cases.  It may be worthwhile fitting lateral non adjustable lowers to the mast to take account of the windy reach scenario, but even this is debatable. 

On a very few boats it may be worth converting from a hog stepped mast to a deck stepped one, but for the effort to be effective, the hull needs to have been built to withstand the higher rig tensions that go with raking rigs.  Older boats built with cascamite glue should avoid any suggestion of increasing rig tension; they are likely to fall apart very rapidly.

How do we set these devices up?

The basic idea is the same for both approaches.  The mast should be set up as described in my previous article; upright in the boat with spreaders etc correctly adjusted.  Attach the strut or lowers and ensure the control lines are fully freed off.

Hog stepped mast with strut:

Pull the mast forward to the fore most position you require (as for a light weather run).  The strut should be just at the forward extreme of its travel, and holding the mast straight, but NOT inverted.

Then pull the mast to the most aft position you will require (as for a windy beat).  The strut should just be at the extreme aft end of its travel, without prebending the mast.

If you can’t achieve these two extremes, have a look to see whether the strut is too long (in which case you will not be able to have the mast forward as much as you want), or too short (when you won’t be able to rake sufficiently).  It may be that the problem lies in how the strut is fitted, can the throw of the 

lever be increased by raising the pivot point higher above the deck?  This would reduce the purchase on the strut control lines, but this may or may not be a problem.  Could you change the method of adjusting the strut?  Some work by sliding up and down against the front face of the mast; could this be an option

It may also be worth considering moving the heel of the mast in the step to help the strut achieve full travel.  This will of course affect the balance of the helm, so treat with caution!  Calibration of the strut should be at deck level, with an arrow on the side wall of the mast reading against a scale on the deck.  This is extremely accurate.

Deck stepped mast with lowers:

Mike Calvert covered this is his last article, but in short it is necessary to go through exactly the same process as above, ensuring that in the fully raked position there is enough travel in the control lines to maintain tension.  This is always deceptive, and I would estimate that you need an additional 25% travel on the purchases from when you think you have enough!  Like before, this is a function of the rotation of the mast in relation to its shroud attachments at the deck; the more raked you are, the more travel you need in the adjustments.

Calibration is as in Mike Calvert’s article.

How do we use these pieces of magic?

When rigging the boat up on the shore ready to go afloat, strut/ lowers are the last thing to adjust.

I would suggest the following routine:

· Hoist the jib and set the rake you determine as a starting point for the day.

· Just take up the slack on the shrouds.

· Hoist the main.

· Just take up the slack on the kicker.

· Steady the boat and pull in the main as if beating (weather permitting.  If it doesn’t you will be needing rake!!) .

· Take a look at the sail shape; flat for light weather, full for anything between F2-4.

· Tighten the shrouds as necessary to get the sail shape you want.

· Adjust the kicker to get the leech shape and twist that you want.

· Pull on the strut/ lowers only as and if necessary to support the sail in this shape.

· Go sailing.

Once afloat you may well find you need to adjust the shrouds and kicker.

· If you are adding more rake, ease the jib halyard, adjust the strut/ lowers, and tweak the kicker on last.

· If you are reducing rake, ease the kicker, let the strut/ lowers well off, ease the shrouds, tighten the jib halyard, then the shrouds, and then finally tighten the kicker and strut or lowers, noting how closely these two controls affect each other. 

When racing here are a few pointers:

· Too much strut/ lowers will stop you as quickly as anything else except excess kicker.

· If in doubt, ease the strut/ lowers.

· The stiffer your mast (ie Proctor D, Superspar M7, Superspar Carbon etc) the less significant strut or lowers will be.

· The softer your mast (ie Superspar M1, Chipstow Carbon etc) the more significant lowers or strut will be.

· Easing the strut or lowers is a prime way of depowering, it increases bend (and therefore rake), flattens the lower sections of the main, opens the top of the main leech, reduces rig tension allowing the mast to bend to windward, and opens the slot – all at the same time!

· Pulling the lowers reverses all the above, all at the same time!!

As you can see these are very versatile and powerful tools, well worth the effort to understand.
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