The MM

by Ron Warring

Flipper—

Submarine

N this unusual model we have
endeavoured to combine realistic
appearance with very simple and
straightforward construction and
also avoid, as far as possible, the
use of more expensive ‘block’ sizes
of balsa. Balsa is employed through-
out for all the parts (with a few
exceptions) because it is easy to
work and also produces the most
favourable weight distribution. This
is important, for our sub is a real
working model.

The size has been selected as the
largest which can be produced
economically from standard balsa
sizes, giving a model approximately
35 in. long. Again this is an advan-
tage from the performance point
of view. Small model submarines
are really only toys and have a very
limited performance. The ‘M.M.’
sub is large enough to install radio
control, if you warit.

The full size plan shows all the
main parts full size, and also full
size views of the side and plan
elevations of the complete model,
The latter are split at the line ¥X-X
as the model is too long to be drawn
complete on a single plan sheet.

The only time you need to refer
to the full length of the plan is for
making a tracing of the deck outline
and bottom outline. These are the
thick black outlines on the plan
view. Make sure that you have a
long enough piece of tracing paper
to start with (36 in. long) and trace
the front portion of the deck and
bottom outlines up to the limit of
the plan, drawing a vertical line at
this point. Turn the plan over,
locate this line on the left hand side
of the second plan sheet and com-
plete tracing the deck and bottom
outlines, Note that when tracing the
bottom outline you should also
mark on the bulkhead positions,

Construction of the model from
now on will be described in pro-
gressive steps, It is important to
follow these in order, otherwise you
may run into difficulties at a later
stage. For example, unless you fit
the studding to bulkheads 3 and 4
before you fit these formers in place
you will have nothing with which to
secure the main hatch when you
have completed the hull.

1. Trace the bottom outline and
bulkhead positions on to a 36 in. by
3in. sheet of 4 in. thick hard or
medium  hard balsa—see Fig. 1.
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(Sheet of this thickness usually tends
to be cut from soft rather than hard
grade, so you may have trouble in
locating hard stock. Pick out the
hardest sheet you can find.) This
should then be cut out accurately
with a saw, not a modelling knife,
as this will give a truer cut. The
curves involved are quite moderate
50 you can use a stiffback saw as the
easiest method of ensuring a square
cut.

2. Trace all the bulkhead shapes
from the plan on to { in. sheet balsa
and cut out accurately, again using
a stiffback saw. If you have any
trouble in cutling accurately, cut
outside the true outline required
and trim down with sanding sticks
of glasspaper.

3. A 2}in. length of 4BA brass
studding must now be fixed to the
centre of each of bulkheads 3 and
4. Studding is simply like a screw
without a head. The bulkhead plan
drawing shows the position of the
studding which is sewn in place with
a 1 in. length of studding projecting
from the top of the bulkhead.
Finally add a coating of cement to
help hold the studding in place, or,
better still, a coat of epoxy resin,

4. Now cut the hog from 1 in. by
4 in. obeche. This should be cut to
a length of 154 in. and cemented
along the centre of the bottom so
that it runs from the aft side of
bulkhead 1 position to the forward
side of bulkhead 5 position. All the
bulkheads can then be cemented in
position to complete this assembly
as in Fig. 2.

5. At this stage you must fit the
stern tube which will carry the pro-
peller shaft. Refer to the side
elevation plan drawing of the rear
of the hull. Cut a notch in the aft
end of the hull bottom until the
stern tube will rest at the correct
angle when inserted through the hole
in bulkhead 5 and the notch in the
bottom. Then fill in this notch with
scrap balsa and secure the stern tube
to bulkhead 5 with epoxy rtesin
adhesive.

6. Cut out parts 6, 7 and 8 from
¥ in. sheet balsa. These are cemented
in place as shown in Fig. 3. You
can work to the dimensions shown
in this figure, or mark the position
of these parts directly off the plan,
Note that the bottom of part 6 will
have to be notched to fit over the
stern tube, otherwise assembly is
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quite straightforward. Leave to set
and then trim off the top of part 8
at an angle so that its depth at the
rear end is reduced to % in. (You
can, if you prefer, do this trimming
before cementing part 8 in place.)

7. The deck outline is now traced
onto 4 in. balsa sheet and cut out.
Note that there is also a hatch open-
ing to cut out, this being shown on
the plan view drawing.

Mark 15 in. back from the front
and draw a line across the top of
the deck. Mark 11 in. in from the
rear end and draw a line across the
bottom of the deck. Shallow notches
are then cut with a saw at these
points, as shown in Fig. 4. These
represent the point at which the deck
angle changes and enables the thick
sheet to be bent without breaking,

8. The bow block must now be
cut to shape. Starting point is to
cut a block 4 in. long by 2% in. deep
and 1 in. thick. You can cut this
from 1 in. block or cement two 4 in.
by 2%in. pieces of 4in. sheet
together (the latter will be spare
from the material used for cutting
out the bulkheads). Mark out and
cut the block to profile shape first
(traced off the side elevation draw-
ing). Then mark the deck shape on
the top face and the bottom shape
on the bottom face and finally trim
down the block to the correct wedge
shape as shown in Fig. 5.

9. The bow block is cemented to
the hull bottom. Fill the saw cuts
made in the deck with cement, crack
bend to shape and cement the deck
in place, as shown in Fig. 6. Bend-
ing should close the notches and
squeeze out surplus cement. Finally,
cement in two lengths of soft 4 in.
square balsa on each side, as shown.
It does not matter if these do not
conform exactly to the curve of the
bottom at the bow end as you can
fair them off later, but if you use
soft % in, square you should be able
to follow the curve very closely.

10. At this stage, it is necessary
to install the motor and wiring for
the battery. A medium power molor
of cylindrical shape is advised as
this will be easiest to accommodate
in the rather restricted motor com-
partment (between bulkheads 4 and
§). The motor must be lined up
with the propeller shaft, using a
standard flexible coupling as a con-
nection. Use wedges cut from scrap
balsa to line up the motor correcily
and, if necessary, cut away the hog
(this will be necessary if the motor
is more than 1 in. diameter). The
motor can then be permanently fixed
with a strap of thin aluminium
secured to the 4 in. square strips on
each side. No mounting details are
shown on the plan since these will
vary with the type and size of motor
used. Mounting should, however,
be fairly obvious, provided you
work on the principle that the motor
should be blocked up to the correct
angle with scrap balsa, similarly
wedged so that it cannot move side-
ways and then finally secured with a
simple strap or other means.

The space between bulkheads 3
and 4 is the battery compartment.
The batteries can simply lay in this
compartment, held in place with
plastic foam packing. A switch
should be fitted to the underside of
the deck immediately in front of
the hatch cut-out. Complete gl the
wiring at this stage, i.e.

(i) one lead from motor to switch

(ii)) one lead from the other side of
the switch to the battery con-
nection

(iii) one lead from the other side of
the motor to the other battery
connection.

Both leads to the motor are taken
through bulkhead 4. Seal these
holes with cement after passing the
wires through.

11. You are now in a position Lo
add the sides to complete the basic
hull assembly, These sides are cut
from 4 in. sheet balsa, but first fair
off the assembly with glasspaper
wrapped around a block to make
sure that the sides will fit snugly.
For example, bulkhead 1 will need
fairing off to conform to the curve
of the deck and bottom at this
point. It is very important that you
do fair off the main assembly
properly as a good fit for the sides
is essential to ensure a watertight
hull.

For the sides you need two 36 in.
panels of 4 in. by % in. medium balsa
which are fairly flexible and can be
bent end to end. Avoid quarter-
grain sheet which is still and rigid.
It is also advisable to glue the sides
in place with Cascamite rather than
balsa cement as this is fully water-
proof adhesive, whereas balsa
cement is not. The slower drying
time of Cascamite will also ensure
that there are no ‘dry’ spots when
you have finally positioned the sides.

Before you start gluing up, first
cut the } in. sheet to the bow profile
shape—i.e. just shape the first 6 in.
of the sheet—the rest you can leave
unshaped. Offer the two sides up
and chamfer the inside faces slightly
for a really snug fit in front of the
bow block. You are now ready for
gluing up.

Apply adhesive generously 1o all
the joint faces, position the sides at
the front and clamp in place. Then
clamp or pin down over the rest of
the hull length, Leave for several
hours to set (in the case of Casca-
mite, leave overnight).

12. All that now remains to be
done to complete the hull is to carve
and sand to final section. Study the
three typical section drawings on the
plan to see the shape required. The
deck plan is left absolutely flat, with
the top of the sides just rounded
into it. The bottom of the hull, on
the other hand, is well rounded off.

The bottom of the stern is trim-
med to the concave outline shown
on the plan and then rounded off on
the underside. The transom is also
rounded off. Work to what appears
to be a pleasing shape.

After sanding smooth the hull
should then be given several coats
of sanding sealer, sanding down
again between each coat, until you
have got a really smooth, almost
glass-like finish. Fill any dents or
surface imperfections with filler paste
as you proceed. When finally
satisfied that the hull is as smooth
and even as you can get it, give
several coats of medium grey flar
paint or dope. After the final coat
has been allowed to dry for at least
twenty-four hours, stick masking
tape around the colour line marked
on the plan and paint the hull
bottom matt black (one coat).

Next month: the finishing details
and fitting-out.

Walker

The Ceiling

THIS model has been specially
designed for indoor flying in
any reasonable size room. When
released after winding up the model
should climb straight up, helicopter
fashion, until the ‘spike’ mounted
on the upper rotor hub hits the
ceiling. The model should then stay
in this position until the power has
run out, when it will start to wobble
and descend. Of course, the higher
the room the better as the model
can then achieve a longer ‘free Hight’
time. If the room is high enough, in
fact, you should be able to adjust
the power of the rubber motor so
that the model will climb slowly to
ceiling height, remain there for a
few seconds and then descend very
slowly, still under power.

Construction is very simple. Start
by making two bearings from 20
gauge dural sheet, as shown in the
detail sketches. If you cannot find
any dural, 20 gauge brass strip will
do, provided it is reasonably hard
(e.g. the brass terminal strips off an
old 4% volt flat battery).

Prepare the stick by chamfering

ROTOR BLADE

off each end at an angle, as shown,
and then bind the bearings in place
with cotton. Finally secure with a
generous coating of balsa cement
round the bindings.

The two hubs are both 1 in. long,
cut from {in. by % in. balsa strip
(or scrap +y in. sheet balsa). Note
how these are saw cut at an angle to
produce slots into which the rotor
blades fit—and how ‘opposite’ angles
are used on the top and bottom
hubs. This is quite easy to do, but if
the saw cuts do not work out
accurately, cut another hub and try
again,

The rotor blades are cut from
# in. sheet balsa to the pattern
shown—i.e. a 3in. by 14 in. panel
of 4 in. sheet will make two blades
when cut as shown. The blades are
then coated with cement at the inner
ends and pushed into the hub slots
to complete the two rotors, Note
how the bottom of the blades should
be horizontal—i.e. the complete
rotor can be lined up by laying over
a flat surface once the blades have

Continued on page 25
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