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Figure 9. The gripper assembly showing motor
components and pivot bar, etc.

Don't tighten the set screw to the pot shaft
at this stage, otherwise you're liable to
damage the rotation potentiometer through
moving the rotation shaft at some stage of
construction.

The end plates for the base are not screwed
in place yet, that comes much later.

Gripper

The gripper assembly should be tackled
next. The motor marked ‘gripper’ attaches to
the gripper mounting plate, as shown in
Figure 9, via four hexagonal pillars. The
mounting plate is U-shaped and should have
the open side of the U facing away from the
motor.

The motor shaft should line up with the
large hole in the plate. The wrist pivot bar
(see Figure 10), fits flat against the hexa-
gonal pillars and the gripper mounting plate.
It only fits correctly one way round.

Two screws pass through the mounting
plate into the pivot bar. The gripper drive
shaft should pass through the pivot bar and
over the gearbox drive shaft, where a set
screw is used.

At this stage, apply about 12 V or so to the
gripper motor and make sure the gripper
drive shaft rotates freely. If not, re-check the
orientation of the pivot bar. We found that
some filing with a fine rat-tail file was neces-
sary to obtain proper rotation.

The jaws are spaced between the U of the
mounting plate by four cylindrical spacers,
each about 5 mm long. Tighten the screws
onto the lock nuts, but make sure the jaws
can still move with only light pressure
applied. The screw heads should be on the
side where the pivot bar sticks out furthest.

The nylon leadscrew passes through a flat
plate about 15 x 50 mm and into the end of
the gripper drive shaft. Fit the jaw operating
links to the flat plate and return springs with
small wire loops. Apply power to the gripper
motor once again and observe the action.

The leadscrew will require some adjustment
to get the jaws to open and close completely.
Once you have mastered the adjustment
procedure, you may fix the leadscrew to the
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mounting, jaw
drive shaft.

drive shaft with a drop of ‘Loctite’ or similar
compound. DO NOT use epoxy or you'll
never be able to adjust it again.

Forearm

Sort out the pieces for this assembly. This is
the section that goes between the elbow and
the wrist (naturally!). Note that the lips on
the side plates face inwards.

Fit the couterweight between the two side
pieces and loosely mount it with the four
countersunk screws. Fit the wrist motor and
potentiometer to the outside of the side
pieces, as shown in Figure 10.

Fit the shaft securing bush (Figure 11)
near the counterweight on the same side piece
as the wrist motor is mounted on. Tighten it.
The gripper may now be placed between the
wrist motor and the wrist potentiometer, as
per Figure 10.
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Figure 10. The wrist and gripper assembly, showing how the gripper fits to the wrist

Tighten the counterweight screws and the
set screw on the motor end of the wrist pivot
bar. The wrist pot. position should be adjusted
by moving the shaft nuts to get the arm side
pieces near parallel, but, more importantly,
to allow the gripper assembly to rotate freely.

Upper arm

Sort out the pieces for this assembly. Note
that the two side pieces assemble with the
lips facing outwards.

The two motors and two position pots
mount diagonally opposite one another on
the two halves. Study the accompanying
photographs to get the orientation right.

The potentiometers mount with plastic
spacers and bushes to form a sort of floating
bearing through the upper arm and shoulder
support bracket. Because of this, the upper
arm must be assembled through the other
pieces so must be done last.
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Figure 11. How the elbow is assembled.
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The end. View of the wrist and gripper assembly.

Twisted. Angled view of the wrist and gripper assembly.

Fit the two counterweights to the lower
ends of the side pieces, on the outside. We
found that the two pots on this arm section
had to have 5 mm cut off their shafts. Check
the fit by trial and error, assembling the
upper arm before you chop off the pot. shafts!

A metal rod with threaded ends is used to
stabilise the upper arm near the counter-
weights and to limit the angle through which
the arm can move relative to the shoulder
support bracket. This rod passes through the
outermost holes on the upper arm side pieces

Assembled. Overall view of the completed arm assembly prior to mounting it on

the rotation shaft and attaching the wiring looms.

and when the arm is assembled, the rod fits
on the side of the shoulder bracket that has
the corners cut off. Two nyloc nuts secure
this rod. Refer to the accompanying photo-
graphs. Don't forget the two rubber grommets
in the base of the shoulder bracket.

Final

Place the shoulder bracket onto the rotation
drive shaft, orienting the arm so that, from
the power cord end of the base, the wrist

motor is on the right. Tighten it.

Now secure all the gearbox drive shaft set
screws, but not the potentiometer shaft set
screws. Move each axis to the centre of its
travel — gripper, forearm and upper arm all
in line about 60° above the horizontal, with
the arm pointing forwards.

Set each potentiometer to its centre
position, i.e: equal resistance between the
centre tag and each of the outer ones, by
using a screwdriver in the adjustment slot.
Then secure all the pot. shafts. >
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Now for the wiring looms. Make up the left
and right looms as per the Wiring Looms
diagram. Use a ruler to cut the wires
accurately as only just enough is supplied.

With each loom completed, wire them in
place and then route them as shown in
Figure 12, securing the looms with cable ties
and stick-on cable grips, as shown.

The hash suppression capacitors are
mounted on the rear of each motor as follows:
take two 47n ceramic capacitors and twist
two adjacent leads together, as shown in the
accompanying illustration. Cut all leads to a
length of about 10 mm.

«——SOLDERTO
REAR OF MOTOR
TO MOTOR TO MOTOR
LEAD LEAD

47n CERAMIC CAPS

Solder the joined leads to a convenient spot
on the rear of each motor using a heavy duty
iron. It is best to lay a blob of solder on the
motor case first (i.e: ‘tin’ a small area), then
solder the twisted leads to the blob. Make
sure you get a secure connection.

Having done that, cut the motor leads short
and solder each to a remaining capacitor
lead.

The two looms pass through the grommet-
ted holes in the base of the shoulder bracket,
then towards the rear of the base and through
the two grommetted holes on the top of the
base. Don't wire them to the base end plate
terminal blocks yet. Make sure to leave a
generous loop near each axis of the arm.
Only apply the cable ties loosely at this stage
as you will undoubtedly need to adjust them.
You can do this by applying power to each
motor in turn and seeing that each has
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Figure 12, Attaching the wiring looms.

enough freedom of movement without fouling Now you can wire the looms to the terminal
on the cable. The rotation shaft needs 180° blocks, as per Table 1.
of movement, so take care here. Check everything. [





