Construction of an Aluminum Windmill Boom 

Function The function of the boom is to hold the clew of the main sail away from the mast. This spreads the sail so that its area is effective and it permits control of the angle of the main sail to the wind and the boat. The Windmill does not use a loose-footed main sail so the boom also supports and terminates the foot of the main. To perform its function, the boom has three control systems acting on it. They are the main sheet system, the system and the vang system. The theory section for the mast discussed the purpose of these systems. This article will only concern the attachment of these systems to the boom. 

The boom is constructed using the same type of aluminum extrusion as used for the mast. It is slightly less than half as long so two booms can be cut from one mast section. It is usually cut from rejected mast sections, that is extrusions that have too much cross-sectional rotation along their length for a mast. This twist as it is called does not affect the boom. 

Parts 

1 -bare Bonnel boom extrusion, 9'-6 min, 10'-2 max. 

1 -gooseneck for boom to mast, with luff groove slide 

8 -Round head machine screws, #10-24 x ¾” w/nuts

Outhaul system 

Outboard portion 

1 – outhaul block for wire (NF550) 

1 -halyard shackle for outhaul, deep throat 

--wire rope, 3/32, 7 x 19, ss (about 5 ft.)

1 -nicropress stop sleeve for 3/32 wire 

1 -nicropress oval sleeve for 3/32 wire 

1 -wire rope thimble for 3/32 wire 

4 -pop rivets, 3/16 x 1/4 grip for fastening the outhaul block 

Basic block and tackle system 

1 -cheek block (Harken 092) 

1 -bullet block with becket (Harken 083)

--dacron line, 1/4 by 15 to 20 ft 

2 -pop rivets, 3/16 x 1/4 grip for fastening the cheek block 

Vang Attachment 

-vang plate (can't find one in a catalog at this time) 


OR 

1 -boom bail (Schaefer 

OR 

1 -eye strap (many suppliers have suitable ones) 

Mainsheet Attachment 

2 -boom bails (Schaefer 90-50)

8 -pop rivets, 3/16 x 1/4 grip 

OR 

2 -eye straps 

4 -pop rivets, 3/16 x 1/4 grip 

Parts for options 

--v-jam cleat (NF 359) 

Tools Same as for the mast. 

Basic Extrusion Layout 

Figure 1 provides the Windmill rules for the basic layout of the extrusion. Please read the rest of the article to decide if you want to make some changes from this basic layout. The length of the extrusion as supplied may need to be shortened. I prefer an extrusion length of about 9’8”. The mast article provides procedures on how to cut the sail entry away. File all edges smooth. I also cut the bottom of the boom away below the gooseneck and the outhaul. This saves some weight but mostly it provides access for assembly of fittings. 

The Gooseneck  These are my preferences for a gooseneck. I want it to have a slide which moves up and down in the mast sail luff groove. It must be able to swing from side to side and up and down. I also prefer the gooseneck to allow the boom to rotate around its long axis. Finally I like the gooseneck to incorporate a tack pin for the main sail. The gooseneck drawn in figure 2 fulfills these requirements. 

There are several reasons for my preferences in goosenecks. A gooseneck which has a slide that moves on a track which mounts to the back of the mast will not last. That was the method that I used when I first rigged masts. They all had to be changed. Here is the problem. In very strong winds a gybe will slam the boom into the side stay which acts as a pivot point. The outboard end of the boom keeps swinging and it pries the inboard end off the mast. You can prevent this by tying a knot in the main sheet that will prevent the boom from hitting the side stay. The problem with that is that in light air the boom should be as far out as possible and so the knot is removed. Somehow it is never put back when it is needed. A gooseneck with a slide in the luff groove has not failed yet. 

An alternate gooseneck that is used is a pin that is fastened to the mast and which the 

boom slides over. I don't like that because the boom falls off the pin until the sail has been raised and the vang set. The fitting on the end of the boom must also be very rugged or a rough gybe will break it. 

I prefer a tack pin for convenience although I sailed two years without one. I simply tied a light line around the mast and thru the grommet. 

Installation Most goosenecks that you can buy do not have their straps wide enough apart. I bend the straps to match figure 2 so that they fit snugly inside the extrusion. To mount the gooseneck, cut away the bottom end of the boom as shown by a dashed line in figure 2. The gooseneck can now be mounted and the steps are illustrated by figure 3. Hold the gooseneck with one strap on the outside of the extrusion and pencil mark the locations. The strap is held on the outside so that you can mark the holes where you able to drill them. Centerpunch the marks and drill with a 3/16 bit. Now place the gooseneck inside the extrusion. Push the drill bit thru the holes already drilled and drill the far side using the holes of the far gooseneck strap as a guide. Bolt the gooseneck in place with #10 round head bolts. The bolts do not go thru from side to side. Use separate bolts for each strap. Either clip the ends off or bend them over so that the nuts will not loosen. 

The Outhaul  The applies tension along the foot of the main sail and pulls it outwards. Only a basic system will be described. The heart of the basic system is simply a 3:1 block and tackle arrangement that floats inside the boom. Its force must be reversed in direction by an outhaul block mounted on the end of the boom. The control line from the clew of the main sail to the block and tackle system is wire. Figure 5 shows the arrangement. 

The outhaul block mounts in the boom as shown by figure 4. It is positioned with the sheave axle about one inch from the end of the boom. It will be necessary to file a small opening thru the luff groove plus a larger opening in the web. This is a cut and fit operation. When it fits, it can be pop riveted into position. Sometimes the pop riveting of the block distorts it so that the sheave does not turn freely. With a flat bladed screw driver, I hit the block near the pop rivets with an outward direction so as to open it up and this usually cures the problem. 

The basic block and tackle as shown in figure 5 consists of a cheek block fastened at the forward end of the boom and a single block with becket that floats inside the boom toward the outboard end of the boom. The rope line ties to the becket of the floating block and runs forward around the fixed cheek block and back to the floating block and around its sheave. It runs forward from the sheave and exits thru a hole in the bottom of the boom. That hole should be about 15 to 30 inches from the gooseneck. After exiting the hole it can run to a cleating device of some kind, of which there are several variations. I simply file a v-slot into the boom where the rope exits and use it as a v-jam cleat. Refer to figure 6 for various cleating arrangements. 

To assemble the outhaul fasten the wire to the head of the bullet block using a thimble and a nicropress oval sleeve. Feed the wire thru the block as shown in the drawing. The wire is passed thru the hole in the shackle and secured with a nicropress stop sleeve. For now leave the bullet block outside the boom. The cheek block for the rope is pop riveted to the inside of the mast end of the boom, on the bottom, just inside the opening that had been cut for access to the gooseneck. 

The hardware can now be threaded with the outhaul line. Figure 5 shows the routing of the line thru the system. It takes a lot of line to thread the outhaul system, around thirty feet. This is because the floating bullet block currently outside the boom. When finally rigged, only about 15 to 20 feet will be needed. If you do not have enough line, use string and later use the string to pull your line thru. To pass a string or line that you can not push from one end of the boom to the other, push a stiff wire thru the boom, tape the line to the wire and pull it out the end. 

The Vang Attachment The attachment of a vang system to the boom has two criteria, which are that it be strong and quick to disconnect. It can be attached to an eyestrap, if the is positioned inside the boom, to a boom bail or to a vang plate with a keyhole in it. An S-hook or a snap hook can be used to hook the vang to the or the bail. A swage can be used to hook inside the keyhole slot of the vang plate. Figure 7 depicts three good variations. 

The location of the vang along the boom is about 27 inches from the mast. If mounted further aft, it interferes with the crew and does not provide enough downward force to control the mainsail leech. If mounted forward, it does not give enough push of the boom into the mast and it also cannot provide enough downward force on the leech because the boom bends too much. 

The Mainsheet Attachment The mainsheet blocks can be hung from an eyestrap  mounted inside the boom or from a boom bail, similar to the vang installation. Figure 8 shows the applicable class rule on the mainsheet arrangement and permissible variations. One bail can be used over the traveler if the mainsheet block has a becket, otherwise you will need a second bail to terminate the mainsheet. There must be a second mainsheet block on the boom forward of the block over the traveler. If the mainsheet is lead down to a turning block on the hull, the block on the boom should be over that block. If the mainsheet will lead directly from the boom to the skipper, the block on the boom should be aligned with the skippers position. Dimensions can not be given for the attachment points. After mounting the gooseneck on the boom section, step the mast and place the boom on the mast. Level the boom and determine the mainsheet block locations. Their exact position is not that critical. 

There is one consideration about the hull that affects the boom. The placement of the mainsheet block on the boom is affected by the traveler location. The traveler should be placed as far forward as the rules allow, which is 24 inches from the aft face of the transom. This helps keep the mainsheet from catching on the corner of the transom when gybing. 

Jim Lingeman, Revised April 1988.

