Mast Lifting – Freedom 21

Equipment Required:

· Hinged wooden sheer legs - 2 at 4.8m (16ft) - Sketch 1

· Cheap polypropylene fore guys - 2 at 6m (20ft) long

· Cheap polypropylene aft guys - 2 at 9m (30ft) long

· Three-part purchase tackle with 16m (53ft) of line 

· Karabiner snap-links (2)

The sheer legs are made up from two pieces of lumberyard stock timber 2” x 3” – I used planed all round (PAR) stock which came out a little under these dimensions.  I used the longest stock length available locally – 4.8m (16ft).  I planed-off the sharp edges, drilled and chamfered the ends of the sections to the dimensions shown in Sketch 1.  I found an old scrap hinge in my workshop and fitted this as shown in the drawing.  Use whatever scrap bolt you have in the workshop and drill hole A – being of a fussy disposition I drilled the holes at the 12 degrees offset angle but this is not really necessary, just drill holes slightly oversize for your bolt.

Holes B are used to tie off the fore & aft guys to the sheer legs.  Hole C at the foot of the legs allows the legs to be lashed to the foot of the deck stanchions to prevent any movement of the legs during the lifting operation.  The position of the various holes are not at all critical – I have simply given my dimensions for guidance.  It is useful to fit a home-made wooden cleat to one of the sheer legs about 1.5m (5ft) up from the base – this is handy for cleating-off the lifting line if some adjustments need to be made to anything during the hoisting operation.
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The fore and aft guys can be cheap hardware store polypropylene rope since they are lightly loaded.  The three-part purchase tackle I used was made up from odd blocks in my box of old sailing hardware and is shown here for information.

Setting up the Sheer Legs:

I find it useful to assemble the lifting tackle in the sheer legs and tie-on the fore and aft guys whist the sheer legs are laying on the ground.  This gives a chance to check everything before raising the sheer legs.  The sheer legs are then raised into place on the boat and the fore and aft guys are tied-off at the pulpit and the stern guardrail eyes, ensuring that the sheer legs are standing vertically. 

The foot of each sheer leg is lashed to the stanchion base with light line to prevent any movement during lifting.  I also use small rubber pads under the sheer leg feet to prevent any scuffing or marking of the deck gel coat.

The lower block is secured to the mast as shown in Sketch 2.  The length of the spacing strop S is important as this has a direct influence on the balance of the mast when it is hanging in the lifting tackle.  The aim is to have the lifting point on the mast slightly above the point of balance of the mast.  Correct balance of the suspended mast makes subsequent handling easier and eliminates unwanted drama in the whole operation. The spacing strop dimensions I have given apply ONLY to the Proctor aluminium mast usually fitted to UK built Freedom 21’s and it will be necessary to adjust this strop length for the lighter carbon fibre masts on USA built boats?  
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General arrangement of sheer legs & hoisting tackle

Removing the Mast

With the sheer legs in place and the hoisting tackle attached one removes any wiring attached to the mast base and removes the stainless steel locating pin, which locates the mast on the GRP male stub on the keel.  Remember to remove any mast-coat system sealing the mast to the deck collar so that the mast will be free to lift.

An important factor to watch out for is the wind conditions during this operation.  Be aware that the wind loading on a mast of this size when suspended in the lifting tackle is significant and if a mast lift is attempted on windy day damage to mast and/or boat could occur.  Play safe and wait for a relatively calm day.

I find that with the heavier UK aluminium masts it is often necessary to free the mast from the GRP keel stub with the aid of a block of wood and a small pry-bar.  This works best if the person below with the pry-bar is levering the mast foot up as the person above is starting to apply load and hoist the mast on the lifting tackle.  I am unaware of how this works with a more “fragile” carbon fibre mast so perhaps this pry-bar assistance is only applicable to aluminium spars?

I find it best to have one person on the lifting tackle and two other helpers to steady the mast as it emerges from the deck collar.  The mast will be slightly “base heavy” so some degree of support is necessary from the helpers to control the mast.  When the mast is well clear of the deck collar the base of the mast is carefully swung aft, taking care that the mast is sufficiently hoisted for the mast foot to clear the forward cabin structure as it pivots aft.  The helpers then walk the base of the suspended mast aft and the mast is gradually lowered to a horizontal position with the mast base over the stern and the upper section of the mast supported on the pulpit.

I have a wooden frame that extends above the transom to support the mast base.  This frame clips onto the rudder pintles and I find that a medium size fender lashed to the mainsheet track provides intermediate support for the mast on the cabin roof

.

As usual with this kind of operation it is useful to brief the helpers in advance on the planned sequence of operations and explain the jobs they will need to be doing during the lifting procedure.  The first time is always the worst and after a few times the whole thing becomes a very easy routine.  Lifting & replacing a Freedom 21 mast is a “crowd puller” in any yacht club boat park and provides one with a useful pool of potential helpers.

Essentially the replacing of the mast is simply the above sequence in reverse – however take care that the helper below decks keeps his/her hands on the mast and well clear of the GRP keel stub as the mast is lowered down onto the stub and is aware of this hazard.  There is a serious potential for severely damaging fingers during this operation – so Take Care. 

Wilf Bishop

Freedom 21 “Daydream” – Sail Number 205

30th September 2005

[image: image2.png]



[image: image3.png])i
SNAP -Linnke PassSES TuRoLEGH
PoTH BENDS o% LoofP L AND
ConbveeTs To LietrT TACKLE |

(4

Lo=o® Rewvtd

MAST Passt:s THROLVG H TR0 P %

ERRNCEEEE SRR e G S

o -

SPaceRr STRoP B
}/’ Ao (34" Lena

TiaHTLY To MAST BELow
TUE G o@SEWEAC.





[image: image4.png]wB/z.\.\LoG

MOST

, \
S~ Bour Tueo
SUsER LECS

AET GuM S TASTEN
To STEARN MooRNG

Tob oF HAS J CLEATS

FolE GUYS /Sa_f-u? SuesR LE=a&L Vo
osreN TO . BE VERMcAL. 0& <CANT
PoPrr. SLGUTY| FwbD.
Sueer. LECS FooT OF MAST
Pruaxs BFT
CARN RooF

FoorT oF

Suese. LEG

Lasu=p o -
STancueN g

\-o >

)37 Wood cuelTs BT Poctiona _g_
AuLouws ONE To StoP WT MY ,
SYoGE A lock-okE HoisTieG WNG,

pvesEt et
Ok Sus&e L=GS

- Feetbom 24 ™MAST HobsT




[image: image5.jpg]



Ready to hoist-out the mast – Blue tape sling around the mast above the helper’s head shows where the hoist line connects to the mast.  This position is important since the mast will pivot about this point when it is lifted clear of the mast socket.  In my notes I give the correct position for the UK aluminium alloy mast but the USA carbon fibre mast may need a different position?
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Mast safely down (great relief) – The lifting tackle is still attached to the mast at this stage, note that the foot of the mast needs to be walked aft when the mast is suspended in a horizontal position.  This is no problem since the hoisting tackle still effectively takes the weight of the mast.
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