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Ship’s Wheel Jig 
     THE PROBLEM 
 

 WANTED A SHIP’S WHEEL FOR MY ‘HACK’, the 

ship I try out ideas and techniques on. I hadn’t 

done this before, so thought I’d give the 

techniques shown by Artem Popov on his web 

site a try. I just failed miserably, both with the 

metal rings and with the soaked wood methods.  

Right, I thought. Used PowerPoint to draw a 

wheel (and colour it) to the size I wanted – 

printed it, stuck it on card to give it thickness and 

attempted to cut it out. What a mess. Bin that 

idea. 

What next? Use a slice of plastic tube and make 

the spokes from plastic rod. A length of 
1
/8 inch 

(3mm) styrene tube and 0.5mm rod obtained from 

the local model shop. Eight equally spaced 0.5 

mm holes round the circumference, slice the 

drilled bit off, sand it down in thickness, put short 

pieces of 0.5 rod through the holes, bit of 

superglue and there’s the wheel. Well, kind of. 

The spacing of the holes round the circumference 

left something to be desired, both radially and 

longitudinally. 

These small imperfections actually show up as 

great big imperfections when the bits are 

assembled. But the principle is good.   

More head scratching on how to be more 

accurate. I’ve mentioned before I have a 

modelling lathe. It’s a Unimat 1. You can look up 

the details on the net, but basically it’s a modular 

piece of kit, being any number of different things 

dependant on how it’s put together – all of which 

leads to its own problems. 

I thought I would hold the tube in the lathe jaws 

and index it at 45
o
 intervals giving 8 equally 

spaced holes drilled by power drill mounted 

vertically over it. The Unimat configuration is 

shown in Figure 1. This half worked. The holes 

were equally spaced, but as the drill did not come 

down in the same place twice due to the flex in 

the Unimat system, they were again out of line 

longitudinally. 

 

I then realised that there were some real problems 

here: 

 

• Marking out and drilling at these sizes calls 

for real skill of hand 

• Very small inaccuracies actually show up as 

very noticeable when the components are 

assembled 

• Reasonably priced tools (Unimat) don’t 

always live up to their advertising boasts 

 

THE ANSWER 

A LOT OF THOUGHT and a bit of experimenting 

resulted in a small jig that will index the tube at 

45
o
 intervals and guide the drill bit longitudinally 

-  and it actually works quite well. 

 

It consists of two pieces A & B, drilled through at 
1
/8" with the mating faces at right angles to this 

bore hole. Piece A has a peg mounted in its 

mating face that locates into one of 8 holes drilled 

at 45
o
 intervals into piece B’s mating face. This 

provides the indexing. Piece A also has a length 

of 1mm brass tube inserted through one side, 

perpendicular to the central hole to provide a 

guide for a 0.5mm drill bit. Piece B holds the 
1
/8" 

tube securely by use of the screw. 

The combination of the indexing, the 
1
/8" tube 

being inserted exactly the same distance into 

Piece A at each index mark and the drill bit guide 

combine to give very acceptable accuracy. Figure 

3 and Figure 4 show the Jig and schematic 

respectively. 
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Figure 1 – Unimat with indexing wheel 

 

 

 

Figure 2 – Holes drilled on the Unimat 

 

 

 

 

Figure 3 – Wheel drilling Jig 
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Figure 4 – Schematic for Jig 

 

CONSTRUCTION 

I USED A PIECE OF SQUARE SECTION REDWOOD 

about an inch wide for Piece A. The square 

section stops it rolling around the work top and 

allows a more stable drilling platform during use, 

and enabled the hole for the drill guide to be 

drilled perpendicular in a drill press. After 

ensuring it was square, I drilled out the centre 

using a 
1
/8" drill bit, and the hole for the 1mm 

brass tube. Locate this hole reasonably close to 

the end to save on materiel. 

 

As sawing it off the stock was not completely 

accurate, I then mounted it on a piece of 
1
/8" 

dowel, mounted the dowel in the Unimat 

configured as a lathe (it’s not too bad at this) 

trued up the two end surfaces to square with the 

axis, Figure 5 and Figure 6. (NB: Power was 

disconnected while taking the photos). This 

ensures the mating face is true, and also allows 

the face on the other end to be used as an accurate 

guide for cutting the tube. 

 



 

Figure 5 – Unimat as a Lathe 

 

Piece B was made from a piece of 1”dowel. It 

was centre drilled at 
1
/8", mounted in the lathe on 

the 
1
/8" dowel and the ends trued up to the axis.  

 

Draw a 
1
/8"  circle on paper, use the same centre 

for a larger circle of the required size, divide it 

into 8, stick this onto the end using the 
1
/8" circle 

to align with the 
1
/8"  hole. This gives the drilling 

points for the indexing holes. I drilled them out to 

1mm diameter. 

 

 

Figure 6 – Truing up the faces 

 

The same marking was used for the Peg in Piece 

A as was used for the indexing holes in Piece B. 

A 1mm hole was drilled and a piece of 1mm 

brass rod glued in as the peg. 

 

The tube clamp was formed from a 3mm screw 

and a small washer epoxy glued into the 

screwhead slot. The nut was mounted over a 

3mm hole using epoxy glue.   

HOW TO USE IT 

1. Insert a piece of 
1
/8" styrene tube through the 

holes in both pieces A and B, ensuring that it 

passes the guide tube, (best way to ensure 

this is to push it to the end) and insert the 

index peg into a hole,  Figure 7. 

2. NB: The indexing holes may require very 

slight enlargement by running the 1mm drill 

in and out to ensure a smooth fit. 

 

Figure 7 – Assembling 

 

3. Lightly nip up the tube by use of the 3mm 

screw. 

4. Using a 0.5mm drill bit in a pin vice and the 

guide tube, drill a hole through one wall of 

the styrene tube, shown in Figure 8. 

Withdraw the 0.5 mm drill bit. 

5. Without slackening the 3mm screw, use 

Piece B to withdraw the tube from Piece A 

until the indexing peg is clear of the hole, 

rotate Piece B and reinsert the tube into Piece 

A, locating the indexing peg in the next 

indexing hole.  

6. Drill another 0.5 mm hole. 

7. Repeat steps 4 to 6 another 6 times. 

8. Remove tube from piece A and check for 8 

holes – if you’ve missed one now’s the time 

to remedy this. 

9. Once you have drilled 8 holes to satisfaction, 

slacken Piece B, slide the tube forward until 

the holes are clear of Piece A. Figure 9 

shows the drilled holes with the previous 



unsuccessful attempt for comparison. 

Retighten Piece B and use a sharp blade 

against the jig end surface of Piece A to cut 

of the drilled piece. The jig prevents the tube 

deforming as it is cut. (Figure 10) 

10. NB: If the tube wall is a bit thick, as was the 
material I used, then it can be bored out when 

still in the jig before step 9. Use a series of 

drill bits, each just slightly larger than the 

current bore, the jig prevents deformation. 

(Figure 11) 

 

 

Figure 8 – Drilling a hole 

 

 

 

Figure 9 – Showing Holes drilled in Jig (left) 

and holes drilled on Unimat (right) 

 

 

 

Figure 10 – Cutting off 

 

 

Figure 11 – Drilling out the bore 

 

 

CONSTRUCTING THE WHEEL 

You now have a basic rim (Figure 12). It will 

require sanding down to the required thickness. I 

did this by mounting the rim on a piece of dowel 

for support as shown in Figure 13. 

 

 

 

 

 
 

Figure 12 – Basic Wheel rim 

 

 



 

Figure 13 –Sanding to thickness. 

 

 

 

Cut a number of lengths of 0.5 mm styrene rod, 

and insert them through the holes in the rim as 

shown in Figure 14. 

 

 

 

Figure 14 – Adding the Spokes 

 

Try to mitre the joints of the 45
o
 pieces as best as 

you can. A touch of glue at the centre, trim the 

spokes to length and one Ship’s Wheel is the 

result. 

 

A BRASS SHIPS WHEEL 

HAVING PROVED THE CONCEPT and the Jig, I 

repeated the process with brass tube. The 

differences were that 
1
/8" (3mm) brass tube has a 

lot thinner walls than plastic, but is stronger.  The 

drilled tube is shown in Figure 15. 

 

The same technique was followed, but the drilled 

piece of brass tube had to be cut of with a craft 

saw, Figure 16. 

 

 

Figure 15 – Drilled brass tube 

 

 

 

Figure 16 – Cutting off 

 

The spokes were fixed in place by soldering as 

follows. The long spoke was cut over length, and 

the rim supported on a block of wood covered in 

a couple of layers of kitchen foil. The spokes 

were supported with smaller pieces of foil.  

 

A tiny sliver of electrical solder (flux cored) was 

placed in the centre and the soldering iron 

touched to the ‘long’ spoke – heat flows down 

this, the solder melts and the joint is formed, 

(Figure 17). Don’t worry about soldering to the 

kitchen foil, this is aluminium, and solder will not 

bond with it. Allow to cool, trim off excess solder 

with a sharp blade and slivers of fine emery 

paper, trim the spokes to length and file to shape 

to finish. 

 



Soldering Iron

 

Figure 17 – Soldering a Brass Rim and Spokes 

 

 

CONCLUSION 

The semi-finished wheels are shown next to a 5p 

piece for scale in Figure 18 ( I used 10” plastic 

rod in this case, with gap filling super glue), and 

the brass one is shown on the Hack in Figure 19. I 

believe that the brass wheel is the more pleasing 

of the two, and I intend to carry on using brass. 

 

 

Figure 18 – Semi finished wheels, styrene on 

the left, brass on the right 

 

 

Figure 19 – Brass wheel installed on the Hack 

 

WHAT’S NEXT 

I have 2.5mm and 2 mm brass tube, and have 

sourced some very small bore tube to act as a drill 

guide for a drill bit smaller than 0.5 m. I plan to 

use brass wire for the spokes. I’ll let you know if 

it works.  

--------- oo O oo ----------- 


