Subject: How Sails Work, the slot effect, Hall spars

I noted that this forum has had quite a bit of discussion recently of “lee side air speed”. Well, I couldn’t resist bringing up the closely related, and also much maligned subject of ‘air flow thru the slot’ created by the mainsail and the headsail. 

I’ve excerpted a portion of a proposal cover letter I wrote most recently……

 [Now look at the rig’s aerodynamic configuration. We’ve had many years of controversy over the flow of air in the slot between the jib and the mainsail, and many incorrect explanations. We now know irrefutably that the flow between these two sails is slowed rather than speeded up, and that results in a higher pressure on the windward side of the jib and on the leeward side of the main; ie, the jib’s drive is improved, and the main’s drive is degraded!! Put another way, the mainsail provides an upwash for the jib that makes the jib both more efficient and able to point higher (analogous to sailing in the safe leeward position). The jib meanwhile creates a downwash on the mainsail that decreases its efficiency. THEN WHY do we continue to make the mainsail bigger than the jib??? As if this wasn’t enough, we hide the mainsail’s leading edge behind a mast, and we don’t hoist it at the most favorable angle to help the jib.] 

 [I’ve reversed the size of these sails in proportion to their relative efficiencies. The parallel nature of the slot between my mainstaysail & its jib/genoa should further enhance the supporting role of the main and…..(please write to request additional discussions).  Still questioning the efficiency of the traditional mainsail? Look at all of the past America’s Cup boats on which $millions have been spent on sail research; going up wind you often detect huge areas of the sail right in the prime draft zones that are right on the edge of ‘backwinding’. These ‘soft’ areas are certainly not providing any significant driving force (not very efficient).] 

Now lets see how many people are going to tell me I’m wrong…. that analogous to a restriction in a water hose, the air is speeded up in the slot. This is another of those axioms that the textbooks have gotten wrong, and have taught us wrong for so many years. But as Tom Speer noted, “there’s no way to finally put a stake through the heart of that old explanation—it just keeps coming back to life”.
More recently I ran across a news article in the Sept issue of Seahorse magazine which discusses the very interesting full scale prototyping work being carried out on a J-90 class boat by Eric Hall of Hall Spars. Eric is now on his third-generation, free standing ,carbon wing, rotating mast, with a una-rig mainsail. His “ thought process (and maybe not entirely logical) was: If biplanes became monoplanes and monoplane wings shed wires, why not an unstayed una-rig upwind” Boy, you would surely think this was the ideal upwind rig. In responding to an inquiry on upwind performance, Eric responds, “ first, of course, the boat would be improved upwind with a No.1 jib. Generally, we could not point as high as the others here (Block Island) and therefore had difficulty holding lanes.” He goes on to say, “this is a very interesting project that we especially want to succeed. I have been accused of a missionary zeal, which frankly keeps moving it along. It’s a real problem sometimes keeping focused on what we are trying to do in view of all that is ingrained in our minds about what makes sailboats work. Anyway we are having fun….”

