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ONE OF the most impressive
models we have featured in MMQ
since its launch last year was Bert
Love’s Grandfather Clock, featured
in the Qctober 1973 issue. Built out
of the entire contents of a No. 10
Set, the model was a working tribute,
not only to the skill of its designer,
but also to the tremendous capabilities
of Meccano as a constructional
medium.

It occurs to us, however, that,
because a grandfather clock is a
traditional instrument with its origins
in  clock-making  history, the
uninitiated observer might think that
Meccano, itself, was good only for
historic subjects. If this should
happen, then the Digital Clock featur-
ed here will dispel all such incorrect
illusions! Digital Clocks are very much
a part of ultra-modern life — as a
glance in any clock-seller’s window
will show — therefore this model
again proves the ‘forever-modern’
nature of Meccano.

CONSTRUCTION

Leaving the outer casing until
later, a framework for the main clock
mechanism is built up from a 5" x
2%” Flanged Plate, to each side
flange of which two 5% x 3%”
Flat Plates 1 are bolted to form a
6%” x 5%” compound flat plate.
Note that the Bolts fixing the “front”
plate to the Flanged Plate also hold
a 9%” Angle Girder 2 in place,
while the “back™ plate fixing Bolts
help to hold two 2%” Angle Girders
3 in position. Bolted to each upper
corner of each plate is a 3" Angle
Girder 4 projecting a distance of
three holes horizontally beyond the
plate. The outer ends of each pair
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of Girders 4 are connected together
by a 5%” Angle Girder, to the
vertical flange of which a Corner
Gusset 5 is tightly fixed in the
position shown. Plates 1 are further
connected by three 2% x %2” Double
Angle Strips, one bolted through the
top row, centre holes of the plates
and the other two through the second
row down, second and fourth holes
in from the right when looking at
the front plate. Note that the inner
of these latter two Double Angle
Strips (numbered 6 in the illustration)
will later serve as one of the bearings
for one of the operating Rods. Two
3” Strips 7, one on top of the other
for increased strength; are bolted to
front plate 1, in the position shown,
to project four holes above the plate,
while a 2” Strip 8 is bolted inja
corresponding position to back plate
1, this Strip projecting two holes
above the plate. A Crank is fixed to
the back of Strips 7, its boss coin-
ciding with the upper holes in the
Strips.

SYNCHRONOUS MOTOR

Dealing, now, with the motor
which drives the clock, this is a
synchronous unit built up from stand-
ard and electrical parts. Four Elec-
trical Cylindrical Coils 9 are each
fixed to a 1% Angle Girder, the
securing Bolts passing through the
round holes in the Girder. A Core
is carried in each Coil, being held in
place by a Bolt screwed through
the centre round hole in each Angle
Girder and into the threaded centre
of the Core. Using the slotted holes
of the Girders, the Coils are then
tightly fixed to back plate 1 in the
positions shown, but note that each
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Angle Girder is spaced from the plate
by four Washers on the shank of
each securing % Bolt.

Freely revolving between the
electro-magnets formed by the Coils-
with-Core, is an 8-pole armature 10,
built up from two 8-hole Bush Wheels,
to each of which eight Rod and
Strip Connectors are bolted, the
shanks of the Rod and Strip Con-
nectors radiating outwards uniform-
ally. The armature is mounted on a
4> Rod journalled in the centre holes
of plates 1 and carrying at its other
end a 12" Pinion.

It is as well to wire up the motor
at this stage and ensure that it
operates correctly. Looking at the
motor as it appears in the appropriate
photograph, one power source term-
inal is connected to the “S” terminal
of the lower Coil and the “E” terminal
of the left-hand Coil. The other
power source terminal is connected to
the “E” terminal of the upper Coil
and the “S” terminal of the right-
hand Coil. The “E” terminal of the
lower Coil is connected to the “S”
terminal of the upper Coil, while
the “S” terminal of the left-hand
Coil is connected to the “E” terminal
of the right-hand Coil.

The motor requires an input of
15 volts AC and, to set it operating,
the armature should be spun anti-
clockwise at 750 r.p.m. This speed is
“synchronous™ with  Alternating
Current and, when it is reached, the
armature should continue spinning
unaided. Needless to say, the arm-
ature must be extremely free-running
as, indeed, should be all the Rods and
gear trains of the Clock. With this
point in mind, it is advisable to take



special care in selecting the Rods
and Gears, etc. for the remainder of
the Clock, ensuring that all the Rods
are perfectly straight and that the
Gears run quite true.

CLOCK MECHANISMS

Dealing next with the clock drive
mechanisms, it is as well to follow
things through in their natural op-
erating sequence. In mesh with the
Pinion on the front end of the
armature shaft is a 57-teeth Gear
Wheel 11 on a 3%%” Rod journalled
in plates 1, vertically beneath the
armature shaft. Fixed on the Rod,
behind the front plate, is a %"
Pinion 12 which meshes with a 50-
teeth Gear Wheel 13 on a 3%” Rod
journalled in the plates alongside the
previous Rod. A Collar is mounted on
the Rod, in front of the plate,
followed by a %” Pinion 14. This
Pinion meshes with a 214" Gear Wheel
15 on another 3% Rod, above it,
this Gear also being spaced from the
plate by a Collar. A %" Pinion 16 is
carried on the same Rod, behind the
plate, this also meshing with g 234"
Gear Wheel on a 3% Rod journalled
above the previous Rod. A 1" Pin-
ion 17 on the front end of the Rod
meshes with yet another 2% Gear
Wheel 18 on a further 3% Rod,
journalled alongside the previous Rod
to the Iilg_lht,viewed from the front of
the mechanism, A Collar behind the
front plate holds the ‘Rod in place.

A Threaded Pin 19 is tightly
locked in one of the slotted holes
in the face of Gear Wheel 18 and, as
this Pin activates the “click-over”
movement of the unit-minutes digit
wheel, its position in the slot is
critical. It lies approximately in the
centre of the slot, but its exact final

43

position should be determined under
test when the completed mechahism
is running.

“PRONG WHEEL”

~ The Threaded Pin makes contact
with the arms of a “prong wheel”

Opposite page: the
finished 15 volt
electric Digital Clock
described in this
article. Above: a
front view of the
Clock mechanism.
To start the syn-

chronous motor,
Gear 15 is turned
in the direction
indicated by the
arrow; a lot of very
patient  ‘flicking’

may be necessary to
reach the exact
speed. Left: a rear
view of the clock
mechanism showing
the built-up syn-
chronous motor.
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which is built up from a 5%” Strip
20 which is very carefully shaped to
form a ring, the ends of the Strip
overlapping and being fixed together
by a Threaded Pin which also fixes
an Angle Bracket to the inside of the
Strip.  Another Angle Bracket,
positioned diametrically opposite the
first, is fixed to the Strip by another
Threaded Pin, then the two Angle
Brackets are connected by a Double
Arm Crank 21. Eight further Thread-
ed Pins are secured in the remaining
holes in the Strip, then the complete
unit is fixed on the outer end of a
4%” Rod journalled in plates 1. The
Rod is free to slide a short distance
in its bearing, but is prevented from
excessive movement by a friction
plate provided by a 1 Pulley 22,
fitted with a Rubber Ring and mount-
ed on the Rod in front of front plate
1. The Pulley is held against the
plate by the action of a Compression
Spring carried on the Rod behind
the plate and held in place by a
Collar.

Also mounted on the Rod, be-
tween the plates, is an 8-hole Bush
Wheel 23 and a 1%2” Contrate Wheel
24. Fixed by two Nuts in one of
the holes in the face of the Bush
Wheel is a 1-1/8" Bolt, its head









