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June] demonstrated his design
ability as a schoolboy in utilizing
Meccano Gears. He has now come
up with the compact Cross Country
Chassis illustrated in Fig.1. Fitted
with four-wheel drive and indepen-
dent suspension all round, this
model really will operate on the
ground without the sorry sight of
sagging suspension and ‘cross-eyed’
steering!

The bui]dinﬁ instructions which follow
are based on Christopher’s notes. This is a
freelance desiin with spur differentials
front and back, flexible drive joints on
the front axle, a two speed forward plus
reverse gear-box, with the forward gears
in syncromesh,

arallel suspension  struts with
Compression Spring diagonals are fitted
to all four wheels to give all-round
independent suspension. High mounting
of the pawer unit is chosen for swamp
clearance, and this would be balanced on
the opposite side of the chassis by heavy-
duty recovery gear and tools stowed in a
horizontal compartment over the steering
gear. This side of the model is left ‘open’
for the sake of clarity.

THE DIFFERENTIALS

Construction of the spur gear differentials
is the same for both axles, the crown
wheel being a 60-tooth Gear in each case,
and these can be seen quite clearly in the
various illustrations. Two Long Threaded
Pins are bolted to these Gears, and each
Pin carries two Washers, a 19-tooth
Pinion, another Washer and a Collar. Six-
hole Wheel Discs form the other end of
the differential cages, and the Threaded
Pins engage two of the holes.

A pair of %”Bolts in each Wheel Disc
carry the intermediate Gears which are
also 19-tooth Pinions critically spaced by
Washers. Drive to the two half-shafts in
each axle is via two more 19-tooth
Pinions, but the protruding end of one
half-shaft runs in the bore of the Pinion
attached to the other half-shaft to
provide a central journal. Right angle
drive at front and rear is provided by
small Contrate Gears driving transverse
short Axle Rods carrying 15-tooth
Pinions by which, drive to the
differential cage is transmitted to the
60-tooth ‘crown’ wheels.
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Restricted length at the rear of the
chassis required the use of a Socket
Coupling on the Keyway Shaft coming
out of the Gearbox to make a short join
of the rear Contrate Gear to the gearbox.
Sufficient room is available at the front
end for a standard Universal Joint before
the Contrate Gear which drives the front
spur differential.

THE CHASSIS

Three sections comprise the chassis,
na.meFly Rear Axle Box, Gearbox housing,
and Front Axle Unit. Starting with the
Rear Axle Box, a pair of 3”x1%"Flat
Plates are spaced by a 2”Screwed Rod
and lock-nuts as shown in Fig.2, and by
outrigger bars carrying the rear fender.
These outriggers are 3 Strips bolted to
the slotted holes of 2 Flat Girders which
which are bolted to the lower row of
holes in the 3”x1%"Flat Plates.
Construction is clear from Fig.3 which
shows a close-up of the underside of the
rear differential and suspension.

Y%’x1%" Angle Brackets are used to
secure the Plate Plates to a 1%”’[JFlat
Plate forming the rear end of the Gear-
box housing, but where these Brackets
are secure on the underside, the
1%”Plate is extended by a 2% Strip laid
across the bottom three holes. The centre
row of holes in the 1%’[]Plate is also
similarly extended, and this can be seen
in Figs.2&3, the purpose of these
2‘/2”Stri8s being to form securing points
for the Gearbox housing.

On the engine side of the chassis, the
Rear Axle Box has a 2%”Narrow étrip
attached to the centre row of holes in the
3”x1%"Flat Plate, and this Strip extends
two holes to the rear, holding Short
Threaded Pins and a 1”’x%"’Angle Bracket

forming a gate for the gear lever
engagement shaft.
THE REAR SUSPENSION

Swivel points for the rear suspension arms
are ¥%"x%Double Brackets mounted on
the 3”Flat Plate and 2”Flat Girder for
upper and lower points respectively.
Collars are used as stand-off spacers as
can be seen in Fig.3. Suspension arms at
all points on the chassis are 2”’Strips, and
these pivot on the Double Brackets by
means of Rods. On the underside, Collars
and Washers secure these Rods, but Fig.2
shows the upper rear suspension pivots
which are made from 1%”Rods, but
Short Couplings are secured to either end
making sure that the transverse plain bore
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Fig1 Left: General view of four-wheel-drive
chassis showing independent suspension all
round. Note coil spring suspension struts.

of the Short Couplings is clear to allow
i‘.he diagonal struts to move freely under
oad.

Each half-shaft protrudes from the
rear axle-box where it receives a Universal
Coupling, the second portion of which is
secured in a Socket Coupling. Wheel Discs
form the hubs and are lock-nutted to the
threaded portion of Handrail Supports,
but these are first passed through the
centre holes of 1%”’Double Angle Strips.

Shim washers (Meccano Electrical
Brass Washers) should be used between
the lock-nuts and DA Sirips with a spot
of oil to make a smooth-running bearing.
Both ends of the DA Strips are tightly
bolted to the centre threaded holes of
Couplings which ride on 2”Threaded
Rods in the upper and lower outboard
ends of the 2"supension arms.

Lock-nutted at each end of the
Screwed Rods are Rod and Strip
Connectors holding the 3"’Rods forming
the diagonal struts. These struts are each
loaded with four Compression Springs
st}parated by Washers, and the urper end
of the Rods are capped with Collars, but
the Rods themselves move freely in the
cross bore of the Short Couplings.

One tapped hole of each Handrail
Support is fitted with a Keyway Bolt, and
the Socket Coupling is adjusted to make
an easy joint on the ball of the Handrail
Support. Note: when securing the DA
Strips to the Couplings, packing Washers
must be used under the boltheads so that
the Screwed Rods running through the

Couplings are not pinched tight.
THE GEARBOX HOUSING
Figs. 2&4 show how the Gearbox

housing is constructed, the upper rein-
forcing member being a 3% Girder
secured ny %’’Brackets to the two 1%7°[]
Plates forming the gearbox ends. On the
engine side, two 3%’ DA Strips form the

gearbox side, and a 3%"Flat Girder
bolted to the DA Strips gives added
strength.

The front plate of the Gearbox

housing has a 2%’’Strip across its middle,
but the bottom row of holes carries a
2% Grider, clearly seen in the underside
view of Fig.4.

On the gear-shift side of the box, a
3%"”DA Strip runs between the two end
plates, and is set at an angle of 45° for
clearance of the sliding gear-shift rod and
its %”Pulleys used for selector location.
Register is provided by a 1”Wiper Arm
[Part 531] attached to the third hole of
the 3% DA Strip as shown in Fig.4, the
contact tip of the Wiper Arm lodging in
the appropriate Pulley groove on gear
selection.

Two 1% Angle Girders are bolted to
the outer side of the front Gearbox plate,
their longer flanges inwards and their
round holes pointing forward to provide
securing points for the front axle unit.

THE GEARBOX

At this stage, the components of the
gearbox may be fitted. Fig.4 shows the
output shaft which is a Keyway Rod
carrying a Universal Joint at its front end,
the Rod passing through the bottom
centre hole of the Gearbox where it is









