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Troubleshooting
ADJUSTABLE LENGTH WHISKER POLE
WITH RETRACTABLE SPIKE
These pages contain instructions on how to make an adjustable length whisker pole for small sailboats, from parts and materials readily available at local hardware stores or big discount stores.  The device was first designed for use on a boat that has a 110% jib and a 145% Genoa, so an adjustable length pole was a necessity.  
HOW DOES THE ADJUSTABLE WHISKER POLE WORK?
The adjustable length whisker pole has two features.

First, the length is adjusted by a "lock" on the pole.  This works by compression.  A sliding piece on the smaller end of the pole is basically wedged into a matching piece on the larger end of the pole.  This causes it to contract and "squeeze" tightly on the smaller part of the pole and holds it in place.

Second, there is a mounting bolt on the larger end of the pole assembly and a spike on the smaller end.  These are attached inside the assembly to sliders that in turn are attached to a cord  by rollers.  When the mounting bolt is pulled out, the spike is pulled in.  The cord is looped back and forth inside the pole in such a manner that when the pole is lengthed, one part of the cord is lengthed while another part is shortened by the same amount.   

So, the overall effect is that no matter what length the pole is adjusted to, the spike will still retract when the bolt is pulled.  This also means that if the pole is attached to the mast in a fixed position using the mounting bolt, the spike can be retracted by moving the pole itself outboard.  The mounting bolt  stays fixed, so moving the pole has the effect of pulling the bolt out , so the spike is retracted. 
 DEFINITIONS
In this set of instructions, the words "pipe" and "tube" will be used interchangeably.  Generally, "pipe" refers the unfinished stock, and "tube" refers to the finished part during assembly.  "Cut-away" views are used in many drawings in these instructions.  This does NOT mean that the part shown is to be split down the middle.  It is just a method of showing what is going on inside the tube or part.
[image: image1.wmf]When cutting nylon cord, it is helpful to cut it diagonally, with a hot knife or a small soldering iron.  Alternatively,  cut diagonally with a knife and singe with a lighter or candle flame.  Be careful to not catch it on fire!
A figure eight knot is a sailor's knot that is used for many purposes.  In the project it is used to secure both ends of the internal cord.  If you are not familiar with it, look it up or get someone to show you.

These instructions use the term "LOWER" when referring to that end of the pole made from 1-1/4" tube.  The term "UPPER" refers to the end of the pole made from 1" tube.

A "SLIDER" is a piece of PVC sized to slide a short ways in a tube, carrying a roller with it.  It is spring loaded, so that after being moved, it will return to its original position.  There are two of them in this assembly, and they are different sizes.

During some stages in the assembly process it will be noticed that more than two hands would be very nice to have.  So be prepared to either grow some more hands or to ask for help from some nice kind person, such as your wife.  During the preliminary fitting, do NOT glue or otherwise attach any of the pieces together.  Glue or attach pieces only when specifically instructed to.  Otherwise, you may be making a piece or two over again.  Be warned!
Pipe terminology:
Pipe sizes are larger than nominal.  1" pipe, for example, is a hair over 1-5/16" outside diameter.  PVC pipe has two kinds of end fittings, threaded and smooth (slip).

Slip

Smooth pipe fittings - not threaded

FS

Female slip
MS

Male slip

FPT

Female Pipe Thread
MPT

Male Pipe Thread

Adapter
A pipe fitting that allows pipe of different sizes and/or end fittings to be 




attached to each other.

Sizes and types can be mixed together.  For example, a fitting that has 1-1/4" threads on the outside and 1" smooth on the inside would be a 1-1/4 MPT X 1 FS adapter.
MATERIALS & PARTS LIST
3/4" PVC Pipe & Fittings







3/4" FS cap





1

3/4" MS plug





2
1" PVC Pipe & Fittings
1" schedule 40 plastic pipe



5'
1" FS coupling





1

1" FS to 


1" FPT  adapter



1

1" MPT plug





1

1-1/4" PVC Pipe & Fittings
1-1/4" schedule 40 plastic pipe


5'
1-1/4" FS coupling




1

1-1/4" MS to


1" FS adapter



1

Spears 437-168
1-1/4" FS to


1-1/4" FPT adapter



1

1-1/4" MS plug





1

1-1/4" MPT plug





1

Miscellaneous
Ø3/8" Nylon or Delrin Dowel



10"

Nylon cord (parachute cord)


1/8 or 3/32




25'
Aluminum angle, 1/2"x1/2"x1/16"


5'
Stainless steel bolt, 
1/4"x4", 20 tpi

2

Stainless steel nut, 1/4", 20 tpi


4

Stainless steel washer, 1/4"



3
Coil spring, 5/16 OD, 2-1/2" long


1


(big enough to pass


 over a 1/4" bolt freely)

Coil Spring, 1" OD, 3-1/2" long


1


(small enough to fit inside a 1" pipe,


 but not so small that it slides inside


 a 3/4" pipe. If you cannot compress


 it between your finger and thumb, it


 is probably too strong a spring.)

Electrical Tape

Liquid electrical tape

PVC cement
1/8" Pop rivets, medium length
Stainless steel sheet, 4" x 6", 1/32 Thk

TOOL LIST
Rotary file tool (Dremel, Black & Decker, etc.)

Make sure you have a good selection


of grinding and smoothing wheels.
3/8 Electric drill & listed drillbits



1/8"



#7 (.201")



1/8"



#30 (.1285")



1/4"



17/64"



3/8"



25/64"
Hack saw

Fine tooth blade for steel

Coarse tooth blade for plastic

1/4" Tap & Tap handle
7/16" open end wrench

Pop rivet tool

Hammer

Straight pliers

Channellock pliers

Candle & matches or lighter


or

Soldering iron
Tin Snips

TOOLS NOT NECESSARY BUT RECOMMENDED
7/16" socket & ratchet
Small files

Small orbital sander

Small anvil

Vise

Lots of patience!
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