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The joints are not designed to hold much weight; these arms are display objects for holding e.g. small signs.

Base

The holes for mounting the shoulders are 4mm so that cheap M4 tools and nuts can be used. They are set off the longitudinal centre so that the hands end up (approx) central.

The counterbored recess on the underside may be cleaned up after drilling using a spot-facing tool.

I left the raw as-rolled finish to the steel except for the cut ends, which were draw-filed.

Arms and Joints
The arm terminations are in steel and, as for the base, the finish is left “as is” except where machining is required.

Making the arm terminations
:

1. Face-off some 5/16” OD bar in the lathe and lightly centre-drill (smaller than 1/16” diam)

2. Hold the 5/16” OD stock in the mill/drill vice. 

3. Mount a small centre drill in the chuck and align the centre-drilled point from step 1 with it (i.e set up for cross-drilling).

4.  Measure in slightly over 1/16” from the end of the stock and mark. Traverse the centre drill to this point and zero the handwheel collar.

5. Drill a shallow starter hole, traverse the table 3/8” and repeat until 8 holes are drilled.

6. Return the table to its “zero” position.

7. Fit a No.31 drill. Rest it in the already-drilled starter hole and either zero the digital depth readout or otherwise setup for a ¼” deep hole.
8. Drill to ¼” depth, traverse and repeat as before
9. Transfer the bar to the lathe and repeat the following 8 times
a. Face off, taking off enough material so that 1/16” is measured between the already-drilled (No.31) hole and the face. There will usually be approx 1/32” to remove.
b. Centre drill (point diam <1/16”) but not so far as to flare the hole

c. Use a fine file to put a light chamfer on

d. Part off ¼” with the saddle locked

Making the shoulders:

1. Set the stock to approx centre in the 4-jaw lathe chuck (a few thou out is immaterial)

2. Turn down the 5/16” diam step then the 4mm one.
3. Tap M4 leaving approx 1/8” untapped.

4. Mark out the 1/16” holes, punch and drill out.

5. File down the radiussed top using filing buttons, guesswork or lines scribed at step 4.

Cross-drilling the arms:

1. Press/push the arms into arm terminations, ensuring that both ends are aligned with each other. The No.31 drilled holes should be easyish fits.

2. Use the previously-centre-drilled hole as a starter and drill through 1/16”, intersecting the arms.

3. Loctite should not be necessary!

Hands/Grippers

The hands comprise a central 5/16” wide finger, to which the arm is jointed, and two 3.16” wide outer fingers.

The central finger is made:

1. Use a slotting saw or hand saw to cut in 5/8” to start to form the finger. Do this at both ends of a decent length of stock.
2. Mark out and punch where the holes will be drilled then drill them.

3. Cut off the pieces from the stock

4. Use the slotting/hand saw again to form the fingers and do the necessary finish-filing.

The outer fingers are made (make 5 in case of accident):

1. Take slightly over 1” of ¾” wide x 1/16” thick brass. File the ends neat and square.
2. Make a series of saw cuts approx ½” across this piece and perpendicular to the long edge. These will be the fingers and should be slightly over 3/16” wide.

3. Cut a piece of Brass tube to the same length and file a slight flat along its length (approx 3/32” wide)
4. Silver solder the pieces together then round off the profile where the two join

5. Complete the saw cuts to make the rough fingers then file down fingers to 3/16” wide
Assembly

Some M3 screws were smartened up in the lathe and used for the holding the hands together.

The joints (all three kinds) are fastened using 10BA threaded rod and nuts.
� NB this assumes a 3/32” parting blade (3/8” = 1/4" for the finished piece + 3/32” for the parting + 1/32” leeway before the next piece)





