Wishbone Mast Rig postings
http://www.boatdesign.net/forums/boat-design/wishbone-sailing-rig-1999.html
Posting #14    (by Brian Eiland)
In past experiments this does appear so...excessive heavy rigging, etc. But I don't think you would describe Procyon's rig in those terms. The legs of the mast replaced the spreaders and shrouds of the traditional rig. This rig actually turned out lighter in weight to the traditional rig. 

I don't understand your reference to a 'very long foretriangle' . Neither Procyon nor my mast-aft rig carries a longer forestay. Note that my masthead is located approx where the traditional sloop rig would place it. I will have more to say on another related issue concerning the superority of some aft-raked mast rigs (and with long forestays) (and from actual full size sailing experiences)

Quote:

	Problems that won't go away are the inefficiencies of boomless sails when reaching or running and the balance problems( lee helm) that occurr when shortening sail. 


Where do you derive this conclusion that boomless sails are more inefficient? In fact, very often the boom misforms the ideal shape of the mainsail....in addition to other misgivings. Granted a boomless sails (mainsail) may be more of a challenge to get really sheeted ideally, but the payoffs can be significant. Otherwise just get it close as most 'cruisers' do and be happy about not having to dodge that big heavy swinging boom.

Balance problems?? I assume you are referring to my mast aft design? This is a ketch variation, not a sloop or cutter. I venture to guess this rig will not only balance better, but have a greater range of balance positions, and not be one that will drive your bows down with such force when off the wind. 

Quote:

	Bipod masts never appealed to me. Once you got the luff wire of the main tight enough, the compression on the spars made them heavy. And you still have more windage than you want. 


Bipod mast didn't necessarily appeal to me either, but Procyon's one is rather elegant. Roller furling mains do require a little more luff tension than std ones. But this load is actually trying to 'spread' both legs of the bi-pod apart. So our 'inner spreaders' (cross spreaders) are only going to have to resist a pulling apart of the two legs (tension load). These inner spreaders can now be made of the newer hi-tech synthetics, and thus smaller in cross section and drag. 

Another view of the subject might be that these bi-pod mast sections are pre-disposed to bend in one direction, so restraining them is easier than trying to keep a straight single mast tube in column that wants to bend in either direction when under a compressive load.

So now do we really end up with more rigging drag??

Couple of other points: 
Yes because the rigging is more aft than conventional it will induce a weathering effect. But look at where the 'heavy weather' sail is rigged.....on the inner forestay.....balance. 

Procyon's extra rigging drag was more forward inducing a lee helm...not a feature one wishes in very heavy air

And at anchor this rig will have less tendency to sail around its mooring as it has its drag center aft of its hull center. 

Wing and wing downwind is easily accomplished.

I did not like the fact that Procyon's headsail had to be self tacking and thus non-overlapping. I felt this feature lost much of the extra efficency potential of the headsail.


Posting #31
Two More Examples 



I have recently received some Emails that reference a couple other examples of 'wishbone', or 'bi-pod', or 'A-frame' shaped masts. So I thought I would post them here for reference to the discussions.

1)The Valkyrie catamaran
http://www.stevproj.com/Carz/XBoats2.html
...excerpt, The rig was a bipod of 36' aluminum tubes which could be raised or lowered in 15 minutes (we had a lot of practice by the end of the project). There were four sails: two jibs on Harken roller-fouling (which worked nicely), a staysail on a central catwalk between the cabin and the front crossbar, and a loose-foot, fully-battened main flying on a luff-wire from the cabin.

2)Kolika monohull motorsailer
http://sail-works.com/KOLIKA/html/kolika_10.html
...have a look thru the picture gallery, http://sail-works.com/KOLIKA/html/picture_gallery.html
...excerpt, Pros and Cons of an A- Frame Mast-System
Analyzing the compression loads on a mast, you will find that an A- Frame Mast will only see half the compressive load compared to a single mast. That allowed us to build lighter masts than a single wooden mast, which would weigh about 600 lbs. - ours being only 200 lbs. each. The extra windage is greatly reduced by foil shaping the mast. An A-Frame with the genoa overlapping the mast, has an another benefit: we can sheet in the genoa closer than on a conventional rig where the protruding spreader usually prevents it. The A-Frame mast rather conforms to the angle of the sail. The ease of unfurling both sails made us take advantage of almost every puff of wind. Even when motoring the mainsail is controlled by a light weight wishbone boom that is completely out of the way. The only disadvantage may be, that you can not control sail shape with as many adjustments as on a conventional mast. You can tighten the stay by hand wheel right below the Harken Furler for flattening the sail or tighten the outhaul via a double Pulley tackle from the clue to the end of the Boom. No other adjustments needed. The 2 short whisker poles can be pre-rigged in special chokes on the bow Pulpit so that you can even single hand a spinnaker with Sock or fly 2 same size genoas.

...this rig certainly reminds me of the original Procyon rig configuration
http://boatdesign.net/forums/showthread.php?t=10771
and particularly this illustration, http://boatdesign.net/forums/showpost.php?p=79362&postcount=3
Posting #34   (by Brian Eiland)
 Variations on the Mast Aft Rig Concept 



By now many of you readers are aware of my affinity for the mast aft or aft mast sailing rig concept. For the most part I am content with this being a singular mast column, stepped a little further aft on the vessel, and canted forward approx 10 degrees. 

However, I’ve had more than a few people interested in alternative rigs ask about my rig and bi-podded rigs in the same questioning. Now, I was always enamored with bi-pod mast rig aboard Olaf Harken’s ‘Procyon’ vessel. And this wishbone shaped mast rig in my photo gallery also intrigued me.

So here I present some variations of the mast-aft rig configured with a wishbone/bipod mast column. There is a wide based version, and a narrow based one. And with each of these there are two different spreader arrangements that affect the very important cap shroud angle. Modern mast and rigging materials could very well make these unusual rigs a viable entity

Posting #38


	The Valkyrie catamaran
http://www.stevproj.com/Carz/XBoats2.html


Don't know if anyone happened to have noticed their claim as to the pointing capability of their vessel?..."Ullman Sails had a hard time figuring out how to run full battens without a mast to push against, but they figured it out. The main really pulled well without a mast in front to screw up the airflow. The Valkyrie could outpoint any boat it came up against"


Posting #39   (Kojii’s  first photos of ORCA)


	
I also was contacted by the gentleman who purchased the shorter rigged version of this design not long ago, and I tried to encourage his participation on this subject forum apparently without success. When I get a little more time I will try to find him again.


Well he found me. I received a couple of eMails from him and most recently a couple of photos under sail.

Posting #62 (by Kojii on ORCA)

I have reviewed a lot of the observations and precepts/opinions and most everyone is "correct". Paradoxically, the boat sails well mainly because the hull is a racing hull. So this will never be a popular boat. Slack bilges, close quarters below, and tight deck space - but what a beauty in the slings....
The wishbone legs are bowed (cleverly), and require pre-loading, if you will, by the shrouds at the mid-arc to keep them from springing (they are afterall bows of carbon/kevlar/plastic). The wires do the trick as designed. As such the bowlegs of this mast act as shroudmasts with the wires performing the role of the string on a bow, only this string is attached in the mid-arc.
Shortening sail does result in lee helm but not a lot. I have not yet been able to get it to heave to. Still working on it. Fore reaches fine.
Tension loading is "extreme" I suppose. I have bent the upper mast back a few inches to get high tension of the forestay. Replaced some turnbuckles on aft stays but they were not badly worn. Rig is heavier than I would have liked, but necessarily so for strength. Still not much different from standard Marconi with same sail area and probably a little less weight depending or reefing of the Marconi reefing system. This is all anecdotal from my yard experiments, mainly involving my back, which has been a reliable tool thus far.
Aero-hydrodynamically speaking, the thing works well. I did hang it in the yard but the scale was broken...
Very comfortable ride to wind and on a reach she goes. Ran into the harbor last week with 20 knots of wind doing 8 knots without much fuss. Keeping the staysail boom down is a problem. I like sharpieII's ideas and observations. 
Many of the observations of the individuals are right on and I appreciate the spirit of the discussion, unlike so many forums on the web, this one seems to keep it neat and respectful. I appreciate that more the older I get.
This will not likely ever be a "popular" rig for many reasons but primarily because it requires a very lean hull to take advantage. Most people just want real estate below and on deck. I do feel safer on it than on the vintage open 60 however. I know this one will come back up...

Posting #79
Bowed Wishbone Legs 



Quote:

	Originally Posted by Kojii 


...The wishbone legs are bowed (cleverly), and require pre-loading, if you will, by the shrouds at the mid-arc to keep them from springing (they are afterall bows of carbon/kevlar/plastic). The wires do the trick as designed. As such the bowlegs of this mast act as shroudmasts with the wires performing the role of the string on a bow, only this string is attached in the mid-arc...


Dear Kojii,
You mentioned at one time about the possibility of getting in touch with someone who knew the designer, Mr Greenway from Boeing Corp. I wonder if his widow would have some info? It's often that such papers of the deceased get lost to the world, as no one takes the time to dig them out from obscurity. Have you checked to see if he had a surviving spouse. I'm sure she would be more than willing to see her husbands work go to good use.

I would be very interested to see his observations on why he chose to use a 'bowed frame' for his bi-pod, and the subsequent use of additional shrouds and spreaders?? We might even run across his mast construction details. It would be interesting to see these details, as well as if there are differences between the tall rig and your shorter rig versions?

Posting #92  (by Kojii on ORCA)
We did 35 degree snap rolls up the pacific coast in this boat (shakedown), spending some hours in the trough. I would have to say the effect of the mast inertia would seem a distant third when compared to angle of attack and speed. On a related comment - Davy Jone's Locker is littered with the bones of excellent sailors. I have sailed on an Open 60 of early vintage in enough wind to provide a sensation similar to that of the Laser I learned to sail on Lake Washington. I understand clearly how these big sleds came to be declared "unsafe". However good a sailor's skills, there is no substitute for a sturdy, sea-kindly vessel that can keep a mere mortal afloat, even after we make a tragic error. Slocum survived not simply because of this skill, which is undisputable, but because his vessel, when submerged off the coast of South America, came back up to the surface so he could climb back down out of the rigging.

Posting #97
But here comes another entry to this A-frame mast idea.   Photo

Posting #98
Here are some detail photos of the taller rig of these two vessels...I had misplaced them until recently.

Note the use of shrouds along with the bi-pod legs. 
And their termination in line with a pivot point of the rig.

The mast appears to be forward canted about 7 degrees

Posting #100 (by Kojii on ORCA)
Best wishes for the new year. I have made some contact with - of all things - Mr Greenway's former bus driver. This man knew Fred and his wife very well and as he was a longtime tug boat operator he too knows boats.
We will be meeting soon I think to discuss what he knows of Fred and Orca, but he already been stated that Orca went around the Horn from West to East and came back through the canal. Heresay at this pt. More as we get it. Wooden boat forum has interesting discussion on bendy masts and strength (i.e. resistance to failure). I think Fred was impressed with curves for shock absorbing abilities. My experience so far is that he was right. Not sure if it is catenary. But, as expensive as the curved ones are to build - try replacing a straight one. May eat these words some day, if so I hope with a little honey on them. Cheers, K

http://www.sail-the-difference.com/index.php?id=16
SMG 50 A frame mast cat

The catamaran is powered by diesel electric engines (serial hybrid). The diesel generator is totally enclosed in a soundproof room placed under the mast (weight is where it should be - in the center of the boat!). Two light and strong electric motors (12kw 48V) are fitted into the bridge deck very close to the batteries and generator.

advantages of the diesel electric propulsion:
· Nearly soundless running of the engine gives a feeling like sailing with the wind even when you under motor (noise development 48 dB).

· High efficiency of engines by higher torque gives more power against waves and wind.
· No gear box, instead continuously adjustable and soundless transition from forward drive to reverse.
· No vibration of the propulsion at all while driving with engines.
· Combined usage of power. The power set is used for AC/DC service on board (watermaker, air condition, dish washer etc.) as well as for the propulsion.
· Light electric motors (30kg / motor) fitted close to the generator and batteries (short cables) for high maneuverability. The weight of the generator (main motor) is placed in the centre of the boat.
· The generator is always running in optimal rage of speed 2000 - 2500 apm (apx 7.5 knots) thereby long durability and fuel-saving till 40% compared to conventional diesel propulsion.
· Future orientated. In some years the diesel generator can be exchanged with the environment-friendly fuel cell.
Posting  #135  (by Kojii on ORCA

The observation is not meant to imply that there is only one way to build a wishbone or an a-frame mast or even to compare the two directly. A boat is a synergy of forms and motions. Weights are certainly one concern.
The important thing is - how it works in a seaway. Obviously, your a-frame has been proven, as has the wishbone we sail. They address the mast "problem" differently.
The straight line must be held straight or "in column" as the technicians like to say. Forces tend to induce bending. A-frames (essentially a double mast) are strong, but are they synergistically stronger together. By linking them do you gain twice the strength of a single doubly big stick, or something more.l
A curve, likewise, is not so vulnerable as a single straight stick, being already bent. It needs to be held within the parameters of the modulus and the arcs integrity limits. And two arcs linked together...again speculatively...stronger than a single straight stick of twice the size of a single arc?
I was looking for some considerate thoughts re the arc of the leach in relation to the arc of the mast leg. I have done some experiments on the foil mast and wonder what the experts on aerodynamics think of the reaction between the mast and the sail spilling wind across it specifically re drag.
Cheers,

Posting #164 (by Kojii on ORCA)
Photo from rear of Orca showing mast distortion

Posting #168   (by Brian Eiland)
Got a question for you Kojii. Is that bow of the wishbone section of the mast distorted asymmetric, or is that the camera angle that makes it appear so??

In other words it appears as though the port leg is more exaggerated in bow (more compression), and the starboard one is straighter (tension).

Posting #171  (by Brian Eiland)
After I posted this reference to this vessel I made a hard copy of his 'Explanation of the A-frame Rig', and reread it several times. It is quite interesting. He makes a good argument for his configuration: 
1) that allows for variable tack (sail) locations across the beam of the vessel
2) that might well be called a cutter arrangement 
3) all roller-furling sails with no mast interference with leading edge of sails

I thought it deserved being printed out here,...or you could go to his website and see it along with the photos. 
http://www.damsl.com/ 
….more,…..Good, long arguments

Posting #187    (by Kojii on ORCA)
Both are true, as usual. The bow legs of the arch are the same material as helicopter rotor wings. They flex. Tied together as they are with the inner struts, one pulls the other, and gravity, sail force, heeling angles, all play their part. It gets really interesting when you change the wires.
Move the bow string (shrouds) to the deck tabernacles (they were absent on this day of sailing) and tension them up carefully maintaining balance then tension the fore and aft stays again incrementally to keep the arch symetrical or close and voila she sails in same wind with same heel and the rig remains symetrical.
More interesting (to me anyway) dress the archmast to port or to starboard and then tension up to keep that bend. The mast top is fully a foot over to port or to starboard (keeping in mind the boat is 9 feet wide). Why you ask? The wing (sail) is now in a different orientation to the centerline of the vessel, is it not? This changes the angle of attack to the wind without changing the vessel heading. We saw a good deal of wind on our last outing to Juan de Fuca and much of it on the nose. Results of the experiment are not conclusive to me as yet, but it was very interesting to be sailing as close as we were to the wind. Very strange indeed. I am sure a lot of engineers can fully explain the experience to me.
All this experimentation is only possible because the old mystery man Fred built a carbon/kevlar catenary wing archmast with an integrated spire that has (so far) withstood all the bending and "distorting" that we have thrown at it. Remarkable. 
Experimentum periculosum...

Posting #190    (by Kojii on ORCA)
I suppose all this is quite troubling to the straight stick "keep it in column" extruded aluminum crowd...fair dinkum.

Orca's rig represents a simplification of the rig from the photos of the old Relent you mention.

Simply put the shrouds go from top of the mast to the deck tabernacles outboard attachments (cast aluminum). These tabernacles are through bolded to the inner frames which conform to the hull and are bolted through the hull down to about the waterline. This inner frame transfers the stresses to the hull/deck near maximum beam.
On their way they pass two critical points. First, the distal spreaders are aluminum rounds (very stout) articulated at just the below the articulation of the legs at pelvic joint and angled upward slightly from the mast. The shrouds then pass close enough to the arch legs at the knees (where the interior spreader is located) that I have placed UHMW guides. The shrouds rest against these pads, which also guide the shrouds. I have yet to determine the extent these points of contact play in the maintenance of the catenary under loads, but it is obvious they are keeping the flex of the bow "limited" shall we say?

The shrouds originally (when we first sailed it) went from this arch knee (point of the lower inner spreader) to the mast top without any wires going to the tabernacles. That also resulted in a lot of flex under heavier loads (15 knots and up). This was a modification by someone after the initial redesign of the rig from the tall to the medium height it is now (39'). 

Surprisingly, I have no photos of this that would help you much at this point. Will be going up mast soon and get some at that point. The photo attached may help some - it shows the inner spreader (Radar mount) and you may be able to make out the UHMW knee caps. Regards, K

Cost to Build

Posting #195
To answer your questions about design and cost of the A-frame rig:

Malcolm Tennant, world-renowned New Zealand multihull designer, designed the rig. It was our Plan B in the original design of the boat, in case the wind turbine rig turned out not to be completely satisfactory, which is indeed what happened. In the meantime, I did very extensive testing of the A-frame concept with a much smaller version (on a 14-ft. cat) and my boating partner did some testing on one of Malcolm's Great Barrier Express cats of about 30-ft. But what the hell, what's to test? The furling sail is one of the simplest and is indeed the greatest invention in sailing in the last couple of centuries. And A-frames have been known as among the strongest of load-bearing structures for thousands of years.

The final version of the rig on Catbird Suite, including hard furlers for the genoas and solf furlers for the main and staysail, plus the sails, but not including winches, cost about NZ$144,000. That's from memory and from files I have on my laptop with me (am traveling now). Malcolm had told me that a conventional rig and sails would have cost at least NZ$200,000. My mainsail is not very big, but then I have two genoas, so my sail area would total quite a bit more than on a conventional rig. Of course, a big genoa is much cheaper than a big and complicated, fully-battened main. (And there's less likely to go wrong with it, a lot less to maintain!)

Have a close look at the pics on www.damsl.com and you will see that the masts are very slender and of the simplest kind of aluminium section, no tracks, no open slots to spoil the integrity of the tube, and only fittings for stays and sheaves for halyards and topping lifts for whisker poles.

You will see that the design is very simple and elegant, so the result is lower cost, less maintenance, and replacements over time will be cheaper and easier. Everything is very standard, off-the-shelf available worldwide. Furling sails are very simple and very light in comparison to a complicated monster main, and of course far easier to handle.

The builder of the rig, Silhouette Spars, sold the firm, now Whangarei Spars & Rigging, and the main guy who built my rig is no longer there, but he might be available. However, you might not be able to get quite as good a price, because he and my former boat partner were good friends and had done a lot of boatbuilding together.

My best bit of advice is DON'T BUILD A BOAT, AND DON'T HAVE A BOAT BUILT FOR YOU. You would be much better off, and get much, much more for your money, and a tried and true boat, and rig, if you simply bought my boat! She is like new and in today's market I am forced to offer her at less than one-quarter of her replacement cost. You will never find a better deal. She was built by some of New Zealand's finest boatbuilders, closely supervised by my partner and me. She is THE brick shithouse of catamarans.

Posting #196
Sea trials of a real superyacht with A-frame sailing rig

Just heard from the designer(s) of Greenpeace's 840-ton Rainbow Warrior III, with two 50-meter A-frame masts, five sails all on furlers. She was launched a couple months ago, is in sea trials now and so far has sailed in winds of 10-25 knots, all has gone well, everything is working fine, no problems, no real surprises, according to Gerard Dykstra of Dykstra & Partners, who also said, "Working the rig is safe, though the individual sails are rather huge." No kidding!

Dykstra & Partners did extensive wind tunnel testing and chose the A-frame rig for efficiency and practicality. The design of their A-frame structure is identical to that of the 20-meter A-frame on Catbird Suite. Uh, well, Catbird Suite doesn't have any need for all that spyware, antennae, etc., on the outboard sides of the mast(s).

Below are some pics of Rainbow Warrior III sailing. See www.damsl.com for more on A-frame sailing rigs.


Take notice of inner staysail attachment to A-frame rig
Posting #200
I think you can see the bow more clearly here.
photo in wind tunnel
Posting #201
One more bowed-mast photo

Posting #210
A note on boomless sails and sheeting, also re motorsailing with boomless sails
Long posting, and good subject matter

Posting #234

…excerpt….
On a long, passage-making tack, for convenience, safety in high wind speeds, and efficiency in very light winds, I attach the tacks of the mainsail and staysail to the windward side deck, so that, in combination with the genoa attached to the windward bow, there are then 3 sails, all canted away from the wind. The entire width of the boat is then available for sheeting, so that no booms or poles are needed in order to maintain ideal sail shape, all the way from close hauled through reaching to running.

Cat sailors know that big cats are very unforgiving, i.e., the rig and sails suffer a lot of shock loading in gusts because there isn't the shock absorbing effect of heeling and spilling of wind as with a monohull. With the sails canted away from the wind as described above, the sails are already heeled even though the boat is not heeled, so that there is some spilling of wind in gusts. Of course, with a cat of this size, you don't fly a hull, indeed something would probably break first, but if she ever did start to heel, the spilling from the already heeled sails would be dramatically increased.

Posting #256
Reply in reference to Safety Facto on Catbird Suite’s A-Frame Rig


I checked with Tony Stanton who is still running Malcolm Tennant's website (tony@tennantdesign.co.nz), and who did the original calculations for the A-frame rig on Catbird Suite. He had a quick look at the files and says that we had a margin over buckling of 2.5 on 100% of the righting moment. So that would be 250% as compared to your mention of 3 times 80% of the RM, or 240% (assuming that that is in reference to buckling as well). Tony also remarked that this is much easier to achieve on the A-frame than on a conventional rig. There is no question that this A-frame has superior strength to weight, strength to cost, and strength to drag ratios, as compared to a cat of the same size carrying the same sail area on a single mast stepped on the centerline. Aside from the issue of strength, as has been mentioned above, you keep an eye on the weather and reef appropriately, and it helps to have all sails on furlers.


Posting #258


I am the designer of the Voyager with the A-frame mast. The statement "of the self" glass fiber flag pole as masts is, as almost always, incorrect. It is a pity that articles etc are not really read anymore. 
First this arrangement is no gimmick but there is a reason why I designed this A-frame mast.
First to unload the bridge deck from the high compression load imposed by a center mast rig (could be as high as 13 metric tons for this boat and sail area). This means the whole bridge deck can be designed much lighter. Result a faster boat and less material thus costs. See sketch.
Second, to set and lower a mast is not easy. Or you have to spend a lot of money for a crane or you need a device to do it by your self. In the Netherlands we are used to lower and set a mast by our self. Common is an a-frame which can be used as railing as well. My A-frame mast is going a step further. The whole mast is the A-frame. So you can set and lower the mast by yourself.
We use flag poles from Sweden. The have made extensive tests. With the results that I have a base for a lay up from UD glass and other material for the necessary strength. By the way the deliver the poles also without gelcoat, so nothing to sand for the extra lay up. The compression tubes are AL tubes. 
To EEC regulations. I can only say that the spoiled all there credits and trust as the invented the regulation how much a bend a banana has to have to be suitable for consummation in the EEC. So forget it. What would the reach anyway? A more heavy rig could mean, that the weight when up side down, could be just to much, with the beamy boats of today, that the boat can not right it self anymore. Our Pelican is stable till 89°. With a more heavy mast he would go at about 70°. Attention this is a theoretical stability calculation. Don't try it in waves !!
Next point. I am not an American designer, but a Dutch designer.
A forum can be a good thing, but before you offer a meaning, research your answers for correctness otherwise you do more harm as good.
In any case have fun and remember the best captains sitting always on the wall [image: image2.png]


.

Cheers, Bernd

The photo shows an A-frame mast on a tri. I made the photo last Sunday in Sete/France

http://www.ikarus342000.com/VOYAGERpage.htm
posting #260



UTILIZING RIG GEOMETRY AND CATAMARAN BEAM TO GAIN STABILITY

Since we're discussing capsizing, rig strength safety factors, etc., it seems appropriate to note that most rigging schemes seem to be still hung up on the conventional fore and aft vertical arrangement, i.e., the conventional monohull rig, whereas, on a catamaran, not only does it make no sense to put a huge mast and its compression load in the center of the boat (requiring a heavy wingdeck structure such that you might as well go ahead and build a trimaran), it also makes no sense to put a huge tension load on the center of a beam between the bows. After all, a catamaran is two boats in one, so why not treat it as such, and in the process take advantage of the width of the boat and utilize a geometry that allows angles for lift and/or anti-capsizing loads.

See www.damsl.com and on the welcome page look to your left at table of contents and click on "A-frame Rig".

I think of Catbird Suite as two boats connected by a wingdeck, each boat having a masthead cutter rig, and the two rigs are leaning together, their masts meeting at the top, over the center of the wingdeck. Or perhaps more aptly, she is two proas leaning together. The head of each sail, genoa, staysail, and main, is connected to the masthead. The tacks of the genoas are attached to the bows of the two hulls. The tacks of the staysail and the main can be attached on the centerline of the boat, i.e., the centerline of the wingdeck, or on either side deck. 

For sheeting, there are tracks and various other sheeting points scattered around the decks, and the clew of each sail has two blocks for sheets so that, for each sail, there are four ends of rope that can be moved around to sheeting points and winches so that, when the clew of a sail is inboard, ideal sail shape can be maintained on all points of sail without booms or poles. That is possible when the tacks of the sails are on the windward side deck. With the tacks on the leeward side, then poles are needed.

On a passage-making tack, especially if there is substantial wind, it's good to use the windward genoa and the staysail and main with tacks on the windward side deck. All the gear is then inboard and one can go from close hauled right through all the points of sail and maintain ideal sail shape without booms or poles. With the heads of the sails attached to the masthead over the center of the catamaran and the tacks attached to the windward side, the sails are effectively "heeled" and thus spill some wind.
AND a substantial portion of the force on the sails is pushing the windward hull down, i.e., is an anti-capsizing force.

In moderate to light winds, the sails can be deployed on the leeward side, and then a substantial portion of the force on the sails is upward, is lifting the leeward hull. Picture a windsurfer leaning into the wind so that his sail is tilted, not "heeled", rather the reverse, canted into the wind.


Posting #262
Quite a while back already, on this very thread, you mentioned Procyon's masthead problem, and I addressed the issue then...uh, well, I thought I had...but maybe I wasn't intelligible then...or, maybe your memory is even more like Swiss cheese than mine...but wait, here's the link:

WishBone Sailing Rig

Anyhow, some details and photos are there at that link, and my comments then seem as intelligible as my usual gibberish and there's little hope for improvement, but I will add that by the time I threw the bright idea, of putting an A-frame on my cat, to Malcolm Tennant, he had long since thought of such an animal, knew all about Procyon's problems, and had also been dealing for years with issues of flexibility on catamarans, and he dealt quite handily with this one.

In short, the A-frame structure must not be rigid; there must be allowance for some movement, not just at the masthead but at all junctions and especially at all three corners of the big triangle formed by the mast legs and the boat. 

On Catbird Suite, each of the two mastheads has a plate, (a silhouette of a bird) of about 400mm by 1500mm, welded to the masthead, so that the bolts holding the two mastheads together are spread over a large area, and there is considerable play in the bolt holes drilled through those plates (which play I'm sure would be appreciated by any red-blooded bolt). Also, a thick rubber gasket is sandwiched between the plates (and the holes in that gasket are EXACTLY the diameter of the bolts, so that no bolt, or dolt, could complain about looseness of fit). See photo at the link given above.

The bases of the two mast sections are cut in a slight curve so that they have rocker, i.e., Catbird Suite's masts can ROCK. (Can yours?) Each mast base is stepped within and loosely pinned through a stainless collar which is welded onto a stainless plate beneath which there is a thick rubber gasket.


Posting #270
Yes, this are the flag poles we use as BASE.
The compression is about double as big as the tension because through the spread of the loads.
Buckling load of the lower wind mast and cross trusses is the bigger problem.



Posting #34 (by Brian Eiland)

Variations on the Mast Aft Rig Concept 



By now many of you readers are aware of my affinity for the mast aft or aft mast sailing rig concept. For the most part I am content with this being a singular mast column, stepped a little further aft on the vessel, and canted forward approx 10 degrees. 

However, I’ve had more than a few people interested in alternative rigs ask about my rig and bi-podded rigs in the same questioning. Now, I was always enamored with bi-pod mast rig aboard Olaf Harken’s ‘Procyon’ vessel. And this wishbone shaped mast rig in my photo gallery also intrigued me.

So here I present some variations of the mast-aft rig configured with a wishbone/bipod mast column. There is a wide based version, and a narrow based one. And with each of these there are two different spreader arrangements that affect the very important cap shroud angle. Modern mast and rigging materials could very well make these unusual rigs a viable entity

