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Full details for
building

SESOUI

(PBK14 Mk 2)

Designed by
P. W. Blandford

HE original PBK 14 canoe, which

was first published in  Hobbies

Weekly, was buiit by many
hundreds of rcaders, and we reccived
reports of many ambitious trips, in-
cluding the crossing of the English
Channel. ‘Sesqui’ is a redesigned canoc
with the same overall sizes, but in-
corporating many improvements, giving
an cven better canoe, which is actually
simpler and cheaper to build.

The canoe 4s intended as a roomy
single-seater, or as a craft for father and
son (the name means ‘one and a half”),
or as a two-scater for young pcople.
There is room for touring kit, and when
you have the nccessary skill, you can
confidently use it to shoot rapids or
make coastal trips. Construction is

straightforward and only the wusual
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EQUIPPED AS A TWO-SEATER, THE CANOE IS ROOMY AND

SAFE FOR TWO YOUNG PEOPLE,

handyman’s tools are nceded. Two boys
should be able to build the canoe in less
than forty working hours, at a cost of
less than £10. y
This article contains completc in-
structions, but drawings are, of neccs-
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¥ The general drawing is on page 415.
pd Full-sizo plans availablo
3 (sce pago 403)
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OR AN ADULT AND CHILD

sity, small; and the rcader will find the
job very much casicer if the plans are
bought, as all of the shaped parts are
drawn full size.

The first parts to make are the seven
frames and the two end posts. All of
thesc arc cut from ¢in. plywood which
is bonded with a synthetic resin glue,
The best type is a marine grade, which is
marked °‘B.S.S. 1088°, but ‘cxterior’
grade is also suitable. Do not use
ordinary plywood, which will not with-
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stand damp conditions. If the plans are
bought, put the full-size drawing over
carbon paper and mark out the shapes.

If the canoe is to be built without the
plans, make a fullsize drawing of ghe
outlines (Fig. 1), preferably drawing
each frame complete and scparate.
Mark round the insides of the frames,
about 2ins. in, as shown, for frames 2and
6. Frames 3, 4, 5. and 6 are notched
10ins. wide for the bottom boards, but
at frame 2 the boards rest on a strip of
wood (see General Drawing).

The lengthwise parts may be any
straight-grained softwood. Spruce 1is
lightest, but rather expensive. Parana
pine is a cheaper alternative. Mahogany
is suitable, but do not use a heavy
hardwood, such as oak or ash. All of
the joints are held with brass screws and
synthetic resin glue, such as Cascamite
One-shot or Acrolite 306.

Make the hog (A) (General drawing).

A

_ "

The framework varnishcd and the hull
canvas fitted, ready for fixing the keel
and bilge keels, followed by the deck.

i ch as spruce or pine,
Woad ol are fal.

MATERIALS REQUIRED
except where marked, Sizes are finished widths ang

Small pnrix. may be
mes:
295: x 52ins. will cut all parts.

w\s;lrnish — 1 quart marine grade.
Tacks — }1b. of 2in. copper tacks.
Adhesives — 1 pack Acrolite 306 or

14 gross (main cons!
2'dozen (mctal fittings).

: Name | Noi | Length | Width Thickness
n ——
P 1 | 121t Zins. | lins | din.
A Hog .. .- b3 | 4lt 6ins. | lios. in,
| ghol 13 I
0 3 3 .
g | Deck stringer, forward ! 1 4;,“. i
E i Deck stringer, aft z fin. | din.
Stringers oo 2ins. in
5 i Rl::(lombouds ‘l‘ l Ilfn. in
W Bilgekeats 2 | fo |l
J | Bilge(optional) H | lin. | Hail-round
K | Robbingstrips. . 2 ! 3ins. in. mahogany
L | Cockpit coaming 1 | 3ins. in, mahogany
— | Cockpit coaming 4 | | 2ins. in. ash
M | Back m:l .. [ ins. | lin. in. ash
- g::k:; 1 | gin. | Zin.ash

aste [rom large parts. . . )
in, m:.;:'(g?s".'s'.' 1088) or exterior plywoed, as on full-size drawing. A piece

15 ozs. proofed canvas 141t 6ins. |x542ins. Deck 7—2.onc p;;cq); 10 ozs.
H both from onc picce 15 ozs. canvas 72ins. wide).
30ins. (o eut Bath Ir 4 kins. x 1in. x kin. front, 4}ins. x I kins. x

rox. 13 pints undcrcoa(:&l'g pints top coat, marinc or good houschold

Cascamite One-shot. 1 can Bostik C or 252.

— lins. x 12 gauge, b o q
Screns (brass, °{’,‘{.'Z'f.ffn")"'§3n x5 ir& gauge, 8 dozen (rubbing strips, coaming). Lin. x 4 gauge,

4 only (back rests). tin. x5 or 6 gauge,

Select a straight piece, mark it out, and
taper the cnds. Fix the frames and end
posts by screws from below, and check
that the frames arc square across and
upright before the glue starts to sct. To
ensure the canoc being built true, this
assembly must be supported on some-
thing still. I1deally, this is a stout plank
(Fig. 2), but the hog may be screwed to
the floor or to a long bench. The plank
is only nceded for a few hours and will
not be damaged. so a suitable one might
be borrowed.

Stretch a string between the end posts
and see that the parts line-up. Fix both
gunwales (B) next, starting at frame 4
and progressing towards the ends, keep-
ing opposite sides in step. Usc the

Left—The stern
end of the frame-
work, with the
botiom boards in
position showing
Jrames 6 and 1.

Right—The com-
pleted  frame-
work,  inverted
and viewed from
the stern.
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string to sce that the framework does
not distort and check that distances
between frames along the gunwales are
the same cach side. At the ends, cut off
the gunwales and bevel their inner sur-
faces to glue and screw to the end posts.
Bend the coaming frame strips (C)
into place, fitting them into the notches
on frames 2 and 6 and screwing and
gluing to the open frames, using short
picces of wood in the corners to increase
the gluing area. Fit deck stringers (D)
and (E) in the same way. At the stern
stringers (E) must be planed thinner to

fit between the gunwales, and at frame 6 .

notched into the slots. Stringer (D)
needs a small block of wood to support
it on the forward side of frame 2.

Up to this stage, care must be taken to
see that the framework does not get
pushed out of straight, but once these
parts are fitted there is little risk of
distortion. The upper stringer (F) may
be fitted at each side, in the same way as
the gunwales, then the frumework re-
moved from the building slub and
turned over. Support it evenly and fit
the other stringers. At the ends do not
try to twist the lower stringers too much,
but_cut diagonally across them to fit
against the end posts (General Draw-
ing). There is no exact location for them,
but see that they follow a fair curve from
the last frames.

Make the bottom boards (G), using
four waste picces from the cnds of
stringers as crosspicces (Fig. 3). The
two locating blocks stand up between
the middle boards and hold them in
with wood or metal turnbuttons.

Clean up the framework with glass-

paper, making sure all exposed edges
are well-rounded, then varnish all the
woodwork. Use a marine varnish, and
give two — or preferably three — coats,
Do not usc houschold varnish, which
will not stand up to conditions afloat.
Paint may be used, if preferred, but
varnish is smarter, and may be cheaper.
. The usual skin for this type of canoe
is a 15 ozs. proofed canvas for the hull,
protected by two coats of paint, and a
lighter proofed canvas for the deck. It is
sometimes morc cconomical to buy a
wide picce of 15 ozs. canvas and cut the
deck and hull side by side. There are
also some rubberized fabrics which are
suitable. They are smoother and do not
require painting, but are mostly dearer.
There may be some suitable plastic
fabrics, but many of them tend to shrink
and harden with age.

FiG. 1
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SESQUI (PBK14 Mk 2)
FULL-SIZE DRAWINGS

The designer is the owner of the
copyright in this canoe. Readers
may build craft 1o this design far
their own or club use, but anyone
wishing to build for sale should
first communicate with the designer

Instructions given in this article
are complete, but the work will be
simplified if a set of plans is bought
Srom Hobbies Ltd., Dereham, Nor-
Solk; price 12/6 (post free). These
include full-size drawings of the
Srames and other shaped parts,
together with all other drawings
and instructions, as well as instruc-
tions for making accessories, in-
cluding sailing gear, trolley and
spray covers.
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Next week P. W. Blandford
will describe how to cover
‘Sesqui’ with canvas and
make the paddles, etc. The
Free Design will be for an
electric lamp with a.novel
design in the form of a
guardsman drummer.
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FORWARD END RESTS
/= O BEARER ON FRAME 2
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No camera is needed

AN EASY

OU can easily make faqsimile
copies of drawings, maps, pictures
. or prints by means of thereflective
process which does not require a camera
or other apparatus. All that is needed is
some single weight photographic paper,
preferably of the hard grade to produce
contrasty ‘negatives’, developing solu-
tion and an electric light. The work is
done in the darkroom with the aid of
the usual safelight.

-~

By S. H. Longbottom

A drawing for copying is laid on a
picce of stout cardboard with a piece of
photographic paper on top, the sensitive
side being in contact with the printed
surface. To ensure firm contact between
the two, lay a piece of glass on top,
perhaps held down with the assistance
of weights. This firm contact is most
essential, or the resulting image will be
blurred. . .

Various types of paper require modi-
fied treatment, so where the paper is
transparent tracing, lay a sheet of white
paper underneath. If there is printing
on the other side of the page lay a sheet
of black paper, or stiff cardboard.

The drawing and paper so prepared
are now exposed to a strong electric
light, e.g. 100 watt lamp, arranged so

ZAWED UV U5

cenh blo sy

COPYING METHOD

introduce a yellow filter between
?isght? and paper, the purpose of which is
to improve the contrast. You may uslf a
piece of yellow glass, celluloid or c¢ ué
lose wrapping. If the lamp is fixe
temporarily in a box, a small window
can be cut out and covered with a picce
of the filter material. If you possess ?ln
enlarger, the filter may be placed in } e
negative carrier and the whole used for
making the exposure.

5

The next step is making a test strip
to determine the correct exposure for
our negative. In Fig. 1 you will observe
four different densities. The whole strip
was first exposed for 2} seconds. The
first section, on the left, was then
covered by a piece of card and a further
exposure of 2} seconds made. By_ repeat-
ing this process a sccond and third time
a strip indicating the result of 24, 5, 74

FUN AND CAMES
in the old duys

On the left is a negative made from a line drawing in the pages of an old } .
on the right is the positive copy pages of an old book and
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Fig. 1—Test prints

and 10 seconds exposurc helps to djs-
cover the correct exposure required.
In this instance 74 scconds was found
to be correct, but it should be appreci-
ated that different results will be ob.
tained with different lighting. .
Any popular paper developer may be
used for making the negative, providing
it is a little stronger than usual, again
to improve the contrast. For example,
if the normal dilution is one part of

developer to three parts water, it is
preferable that only two parts of water
be added. The paper negative should be
fully developed, giving the image a
decidedly dark appearance, yet con-
trasty when viewed by transmitted
light, that is when held against the light
and viewed through the back. The test
strip previously mentioned should reveal
this quite distinctly, while the accom-
panying illustrations should be some
guide as to the appcarance of the
negative.

After development the prints are
fixed, washed and dried in the normal
manner, when you may decide whether
to use them in this state or.proot.:cd a
stage further by making positive prints.

Reversed image

It will be appreciated that the negatives
now have a reversed image, wit the
black lettering appearing in white, but
you can read all the printed matter
through a mirror, or through the back
of the print when held to the light. If
positive prints exactly like the original
are required it is quite easy to produce
any number from our paper ‘negatives .

Make these positive prints in the same
manner as when using the_ ordinary
celluloid negative, by trans.n)med light
passing through to the sensitised paper-
Hence the need for using single weight
papers which are much thinner than
the heavy weight grades. You may usca
printing frame if it will accommodu::
the negative, otherwise you may !°5°a
to the original method of placing 2
piece of clear and weights on Ul
paper. Note this essential difference 1f

making the positive prints. The new
sheet of sensitized paper is laid on a
flat surface, the negative on top but with
both sensitive surfaces in contact with
cach other, the glass being laid on botb.
The light passes through the negative
on to the paper underncath to produce
the print. Morcover, there is no nced to
use a yellow filier for making the posi-
tive, but considerably more exposure
is required.

In the illustrations shown, the first
negatives were only exposed for 74
scconds, using a yellow filter. When
making the positive we have to allow
for the fact that the light has to pass
through the paper and the time taken —
without the filter — was 45 scconds.
Make another test strip to decide the
correct amount of exposure required,
using a strong developer as before.

Any type of black and white printed
matter can be copied in this way once
you have made the intial tests to match
your own lighting arrangements, while
coloured pictures will be reproduced in
slightly different tones.

&LAMP

—————

Yellow Filter

N\

Nel;%%:e
= l—— Sensitised b=
Paper ——————
Original
NEGATIVE . POSITIVE

When copying a map from a book, it
is best to lay a picce of thin opaque
card underncath the page to ensure a
firm, level contact with the photographic
paper, and this cannot be over cmpha-

sized if you wish to produce clear
images. Once the paper negatives have
been made they will last indefinitely,
providing they have been properly
fixed and washed, and kept flat.

LEATHER BELTS AND

ARIOUS types of straps and belts

can bc made from leather. One

very simple and useful shapeis the
link as illustrated. Link belts are not
braided although their appearance is
golmcwhat similar to that of a braided
clt.

Firstly, picces of leather are cut to the
required sizes. Next, cut vertical slits in
the rounded ends. The pieces are pulled
through cach other, as shown, and then
fitted into position. Continue inserting
links until the desired length has been
rcached. When making the slits in the
leather, it would be advisable when
cutting the left slit to slant the knife to

the right and vice versa. This method
will make the leather lic better and so
give a much ncater appecarance to the

'finished article. The buckle parts are

fitted between the last links of each end,
and the leather stitched. .

4 STRAND

10EA FOR A SELT FASTENEA.

GROMMETS. EVELETS
AND WAITHERS,
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BRAIDING

Braided straps are suitable for attach-
ment to many lecatherwork articles and
the method of braiding is useful to
know. Articles such as dog leads, belts,
tasscls, lanyards, ectc., may also be
casily braided.

The material used for braiding is
thonging, and this is obtainable in
suitable lengths from leather stores. The
cross-over braiding mecthod may be
used for belts. An even number of
strands such as four, six, eight, etc., is
required.

Before commencing to braid, fasten
the leather to a table or bench with a
clamp. Take the first strand on the
right-hand side and weave it over the
second, under the third, over the fourth,
under the fifth and over the sixth (see
illustration). Take the next strand on
the right-hand side and weave it across.
This, you will notice was the second
strand when you began and it will now
be lying over the first strand on the
left-hand side as indicated by the strand
which is held in the left-hand (see
illustration). Always the strand which is
woven from the right lies over the last
strand on the left,
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connecting the source of current

is very desirable with a model
railway, because de-railed trains or
carriages can cause a direct short-
circuit. If dry batterics provide current
such a short-circuit will greatly reduce
their life. The situation is more scrious
when an accumulator or mains unit IS
cmployed. as permancnt damage can
arisc to these, duc to the heavy current
flowing.

It is thus best and safest to fit some
arrangement which will guard against
such difficultics. One of two methods is
usual — a fuse, or a circuit-breaker or
cut-out.

® FUSE) HOLDER

SOME means of immediately dis-

==Z;

v v
FUSE WIRE

Fig. 1—Two types of fuse
CONTACT SCREW

Fig. 2—Safety trip

Lt

MAGNET ~

L PIVOT
Fig. 3—Making a trip

The fuse is very satisfactory when
trains are seldom de-railed, as the cost
4s extremely low. Two fuses are shown
in Fig. 1, that at ‘A’ being of rcady-
made type. These clip into a holder, and
a new fuse may be inserted in a few
seconds. They have the disadvantage
that each fuse costs several pence, so
that replacements become quite ex-
pensive if many short-circuits arise,

They can, however, be gnuch recom-
mended when the layout is so operated
that the fuse is seldom caused to blow.

A much chcaper arrangement 1S
shown at ‘B’. Two small terminals arc
fixed to a strip of insulated matcrial, and
the fuse wirc is held between these.
When the fuse is blown it can be
replaced in a short time, and the cost of
the wire itsclf is quitc insignificunt.
This method is thus much cheaper than
the use of rcady-made fuses.

Fusc to usc

For maximum protection, the fusc
should be of such a rating that it will
blow immediately trouble arises. This
means thatitscurrentrating
will be as low as possible,
yet not so low that the fuse
breaks down when the
train is switched on.

Ordinary copper wirc of
suitable gauge is satisfac-
tory for fuses. A I-amp fusc
will give good protection,
and -002in. diameter wire,
corresponding  to
S.W.G., is suitable. If the
train takes rather more
current, a 2-amp fuse can
be used. This may be
-0036, or 43 S.W.G. For larger models, or
circuits operating several trains, the
following wires may be used: 3-amp,
0044, 41 S.W.G., 4-amp, -0052, 39
S.W.G., 5-amp, 006, 38 S.W.G.

Fuse wire can also be purchased on
cards, with various ratings. For a given
current rating, this wire will be rather
thicker than thc copper wire above,
as it is made from various alloys which
melt at low temperature.

There is no necd to know the exact
fuse rating, provided the fusec does not
blow when switching on the train, yet
does blow if the rails arc shorted.

Cut-out trips

A kind of magnetic ‘fusc’ is quite
oftel) used, to avoid any need for re-
placing burnt-out wire, and the manner
in which this works will become clear
from Fig. 2.

The trip is wired in one lead to the
model, cxactly as when a fusc is used.
Current passes through the coil of the
magnet, and to ‘X', the circuit being
completed by contact ‘Y’. A spring trics
to draw *X’ away from ‘Y’, but as the
end of *X’ rests upon the iron armature,
contact is maintained, !

406

VR

R

The coil winding is of low resistance,
and does not affect the normal running
of the train. But when a short arises, a
much heavier current flows. This draws
the armature towards the core, and *X’
springs away from ‘Y” thus interrupting

FUSES AND
CUT-OUTS

the circuit. When the trouble has been
cleared, the trip is resct by hand.

A magnctic cut-out of this type is
easily made up, parts being arranged
as shown in Fig. 3. Thc magnet is
wound upon an iron corc. A picce
sawn off a large bolt, about lin. long,
will do well for this, the bolt being fitted
to a bracket, for mounting. Two discs
of thin wood or stout card arc fixed to
the core, which is covered with insu-
lating tapc or brown paper, before
winding.

The armature is a strip of thin iron
about 2ins. long and 4in. wide, pivoted
upon a small nail or screw, a spacing
sleeve being put on so that the armature
is level with the magnet core. A double
thickness of ‘tin’ from a houschold can
will do for this part. The free end should
be filed smooth, and a stop screw IS
driven in so that the armature can only
move about }in. away from the magnet.

The thin brass strip is also about
2in. by }in. or so, and is bolted to a small
bracket as shown. The contact screw 1S
filed to a point, and held upon a further
bracket by lock-nuts. The parts are sO
arranged that the screws bear lightly
upon the brass strip, as indicated, when
the trip is sct. When the armature 1S
moved towards the magnet, the end of
the strip is releascd, and the strip
springs away from the contact screw,
breaking the circuit. The whole will work
very casily, provided there are no rou
edges upon the surfaces of the armature
or strip, where they meet, to impede
tripping. .

The magnet winding is ot critical,
and about 50 turns of 12 to 18 S.W.G.
will sufficc. If the trip tends to release
when the train is switched on, some
turns are removed from the magnet.

@ Continued on page 407
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GARDENER’S
PLANTING
OUT TRAY

spring or bulbs in the auturr n pro-

vides plenty of work for the busy
gardener. Anything which saves time,
and makes the job casicr will, no doubt,
be welcome, especially if the gardener is
also a houscwife.

PLANTING out seedlings in the

The gardening tray is arranged to
provide two compartments for plants,
labels, string, trowel or fertilisers, and a
centre partition for a kneeling pad. The
handles are placed conveniently for
lifting, and it balances well even when
the trays are full.

Use own measurements

The measurements shown are suitable
for most requirements, but these can be
modified if necessary, and actual con-
struction adapted to suit the wood
available.

Start off as shown in (A), nailing the
ends to the bottom, which consists of

two picces 6ins. wide, 3%ins. long and
jin. thick. The ends arc cut from din.
thick wood 12ins. long and 2ins. wide.
The handles arc cut from din. or }in.
wood to the shape shown in (B). Draw
out the shape direct on to the wood and

cut out with a fretsaw. This picce can
now be usced as a template for marking
out the other handle.

When both pieces have been cut, the
handgrips should be rounded off to give
a comfortable hold for the fingers.
Shaping can bc donec with a rasp or
knife. Finish off by rubbing down with
glasspaper.

The sides are shown at (C); they arc
cut from 4in. wood and arc 12ins. long
and 2ins. deep. They are nailed to the
bottom, ends and handles.

Knecling pad

The construction of the knecling pad
is shown in the diagram (D). A piece of
din. thick wood is cut to size 12ins. by
12ins. On top of this is placed a pad of
flock or cotton wool. Alternatively an
old picce of blanket can be folded two
or three times to make up a similar
thickness. Finally cover with a picce of
material large cnough to tuck under all
round. Sccurc underneath by means of
drawing pins to allow casy removal for
cleaning.

Before painting, the tray should be
given onc coat of wood preservative
such as Cuprinol. This will keep the
wood in good condition for many years.
Give two coats of good quality paint to
finish off. (M.h.)

@ Continued from page 406

Running Your Railway

must relcase at once when the rails arc
shorted. If it does not, the armature may
not move freely, or the brass strip may
press too tightly against it. Or the space
between armature and magnet may be
too great.

With very small models drawing very
little current, especially from dry
batterics, the trip can be much more
sensitive, and 150 turns can bc used.
Thin wire is not suitable for the winding,
because the resistance of the magnet
would then prevent the train running
well.

A fairly large surge of current always
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arises when an electric motor is switched
on, and this will tend to trip the cut-out
if it is too sensitive.’ Should this arise,
turns may be removed from the magnet,
as explaincd. Alternatively, the train
may be started up slowly with a resis-
tance controller, which will avoid a big
currentsurge.

Some protective device, either fuse or
cut-out, is very much to be recom-
mended with any battery or accumulator-
operated layout. When a mains unit is
cmployed, as will be explained, it
becomes almost a necessity, -to avoid
damage to transformer or rectifier.



Build it yourself

TRIPOLAR MODEL MOTOR

By ‘Modeller’

T is possible to build a useful model
motor, which can be used for driving
purposes, and which will run well
from dry battery, accumulator, or a

mains transformer. The motor de-
scribed here has 3 poles, which makes it
self-starting, and it can also be reversed
if necessary, though no switch is in-
cluded in the present instance for this.

The motor has both armature and
field magnet of wound type, which
means that it will run from both A.C.
and D.C. If a permancnt horseshoe mag-
net should be to hand, this can replace
the wound field magnet. The motor will
then run from D.C. only, but may be
rcveg'sed by changing over battery con-
nections, -to reverse polarity. If such a
permanent magnet is used, the size of
the armature poles should be adjusted to
suit, so that they will just rotate within
the magnet limbs, with about in.
clearance.

Armature

Tripolar armatures are never easy to
construct, but that used here is not
unduly difficult, as the cores consist of
three lin. sections, including heads,
sawn off three iron bolts about }in. in
diameter. These bolts will only cost a
few pence from an ironmonger. The
three picces are filed at anangle, so that
they will meet as shown in Fig. 1, a
notch being filed to accommodate the
axle, If initial sawing has been a little
inaccurate,.the pieces should be filed so
that they are all the same length.

The axle may be a length of steel rod,

knitting needle, or a spindle from a con-
structional toy, about 3}ins. long. A
small spirit lamp or blowlamp is
necessary for soldering. This can be
made by threading a dozen or so
lengths of string or wool through a §in.
hole in the screw-cap of a small bottle,
and filling with meths. .

The surfaces to be soldered must be
clean and bright. Each armature picce is
heated in the lamp flame and solder
melted upon the surfaces to be joined.
Cored solder will not requirc any
additional flux. The axle is similarly
treated.

It is now necessary to hold the threc
pieces, with axle, in their correct
positions. This can be done by resting
the three cores on a small tin lid, which
has a din. hole in the centre, through
which the axle passes. The whole is then
heated until the solder melts, and
additional solder is added until any
cracks are filled. The heat is then re-
moved, and the armature allowed to
cool undisturbed.

ARMATURE

— z‘—oz

Fig. 1—Magnet cores

FIELD ARMATURE COILS
coiL

BATTERY

_ BRUSHES
Fig. 3—~Connecting diagram

. If it does not balance when finished, a
little filing will compensate for this. An
unbalanced armature will vibrate when
running.

Field Magnet

This is bent to the shape and size
shown in Fig. 1, a strip of soft iron
about- ¥in. wide and in. thick being
used. A hole is drilled at (X) so that the
core can be screwed to the baseboard,
The straight portion is then covered
with brown paper or tape, and about
600 turns of 26 or 28 S.W.G. wire
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wound on. The same S.W.G. may be
used for both armature and field, and it
can be cotton or enamel covered. With
the latter, care is necessary that the
enamel is not scratched away, so that
any turns short to cach other, or to the
core. This is particularly necessary when
winding the armature.

The wire should be wound on very
tightly, turns cvenly side by side. If a
layer of Cellotape is put on after cach
layer of wire, this will simplify winding
and keep the turns in place.

Each pole of the armature has the
same number of turns — at least 200 on
cach pole. The actual number which can
be held depends on the gauge and type
of wire, but having plenty of turns will
increase efficiency. The poles are
covered with insulating tape before
winding. With enamel wirc there must
be no rough edges to break the insula-
tion.

The poles must be wound in the same
direction, when viewing them indi-
vidually from their outer ends. To do

BRASS . INSULATED
SLEEVE

Tmi
%’ BRUSH
T FINISKED
COMMUTATO

BRACKETS nxi¥
Fig. 2—Conunutator, etc.

UL

All““

Hilig

-Fig. 4—Plan of motor

this, the armature is best held in the
left hand, where poles and axle join. The
first pole can now be wound with the
right hand, the turns being counted.
When the first pole is finished, a loop
about lin. long is made in the wirc. The
armature is now turned one-third, to
wind the second pole. When this is done,
another loop is made, and the third pole
is wound. Each winding must be in the
same direction, or the motor cannot
run. The end of the last winding: is
joined to the beginning of the first. This
point, and the loops, are scraped ready

it ot i)/,

g
5

for soldering. It is a good plan to var-
nish the windings and leave to dry, as
this will prevent turns coming loose.

Other Items

Two brushes are required, preferably
cut from thin brass, and two bearing
brackets about the size shown in Fig. 2.
The wooden base is Jins. by Sins. by
4in. thick. The bearings are drilled to
provide a runniog fit for the axle.

The commutator consists of three scg-
ments insulated from the axle. It needs
to be at least ¥in. long, but should not
be larger in diameter than necessary.
The insulated sleeve can be of wood,
ebonite, or glued brown paper, of sucha
size that the brass tube is a push fit upon
it. The tube is then carefully sawn into
three segments, these being bound with
glued thread to hold them in position.
A clear space is left for the brushes to
run, and also enough projection for
soldering the leads in place.

When finished, the commutator is
turned so that its segments are opposite
the armature coils, as shown in Fig. 3.
The three loops formed between the
armature windings are now soldered to
the segments, at (Y), as shown. Each

connection is exactly similar to the

others, consisting of the beginning of

one winding, and the end of the next.
The parts are arranged as in Fig. 4, so

.that the armature rotates between the

poles of the ficld magnet. Though the
motor will run with quite a large space
here, power and speed will be inereased
by having only a very small gap between
armature and ficld poles.

Both brushes bear lightly upon the
commutator, and lateral movement of
the axle is prevented by a washer and
collar. So that the motor may run at
maximum speed the commutator seg-
ments must be in correct relationship to

. the armature poles. If the commutator

is a tight push-fit on the axle, it can be
rotated a few degrees cither way, in
relation to the armature poles, to find
the position which gives best running.
This has quite a large ecffect upon
results.

Connections

Two terminals are fixed to the base-
board for external connections. If it is
wished to run the motor in the opposite
dircction, the two leads from the field
winding arc reversed. If a permanent

magnet has been fitted, as mentioned,
the two brushes are simply wired to the
terminals, as no field coil will be
present.

Wound as explained, the motor can
be run from 6-12 V. Very low voltages
will . reduce power and speed con-
siderably. Mpst economical running will
be from a mains transformer, with A.C.
mainsonly, ~

Reduction gearing

As with all electric motors, con-
siderable reduction gearing is nccessary
with the average model, so that the
motor may turn at full speed. Gearing,
worms, or light belts can be used for
this. The initial drive should be free-
running, or friction will reduce speed. If
necessary, the latter can be governed by
fitting a resistance controller in one lead
to the motor.

It is possible to run the motor on half
voltage by wiring the ficld and brushes
in parallel, instead of in scrics. The
current  consumption wifl then be
doubled. With a given voltage, this form
of connection will give more power than
the serics method, but with less cco-
nomical running.

Clothes Rack for the Airing Cupboard

HIS is a simple design for a

clothes airer which makes use of
A the parrow space found in most
airing cupboards by the side of the hot
water cylinder. Its construction should
not present the average handyman with
any difficulties if the instructions are
followed carcfully.

The size of the airer will, of course,
have to be made to fit the individual
cupboard space, but the design will
remain basically the same. )

The two side pieces (A) and (B) are
made from lin. material and can be cut
from one board 8ins. wide. These two
pleces taper from lin. wide at the top to
Tins. wide at the base. The length should

be about 36ins. After these side pieces
have been cut and smoothed, a line
should be drawn down the sloping side
Hins. in from the edge and marked off
2ins. down from the top and every 6ins.
after that.

Insert dowels

Holes for 3in. dowel should be bored
at these marks. The dowel rails can next
be fitted. A good method of doing this is
to saw a slot in each end of the dowel,
dip in glue, insert in holes and then
drive in small wedges, care being taken
to do this across the grain of the side
pieces to prevent splitting.

When the rails have been fitted, a
piece of 2ins. by lin. (C on the diagram)
is screwed to the back of pieces (A) and
(B) at the top by mecans of four screws.
Into this picce of wood are screwed two
square hooks, two screw eyes being
screwed into the side of the airing cup-
board to match. The rack is then hung
in position and a mark made where the
bottom of the side pieces come to. A
piece of 2ins. by lin. (rail D) is then
fastened to the side of the airing cup-
board slightly higher than these marks,
so that this piece takes the weight of the
rack.

‘When deciding the position of the
rack remember that clothes will hang
down below the bottom rail. The whole
job can now be glasspapered and
painted with enamel or left natural
wood.
If two additional screw eyes are
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screwed into the airing cupboard door,
the rack can be lifted out and hung on
these to make emptying and fitting much
casier. (P.P.)

@ Continued from page 410

MODEL TRUCK

the side-members. Insert a piece of §in.
dowelling-rod and saw off the ends
flush with the outside faces of the side-
members.

Two more strips of wood, each 4}ins.
long by 3in. wide by %in. thick, radiused
4in. at both ends and drilled §in. dia-
meter on the same centres (Fig. 8), are
required as side-members for the lifting
mechanism. Place one alongside the
outside face of each of the front lugs,
lining up the four holes, and insert a
length of {in. diameter dowelling-rod.
Cut off the ends flush with the outside
face of each of the two side-members.
Line-up the holes in the opposite ends
of the side-members with the slots in the
chassis-side-members and insert another
length of gin. diameter dowelling-rod.
Leave din. at each end protruding
beyond the chassis-side-members.

Black the chassis, wheel rims — to
represent tyres, doors, radiator and
cooling vents on each side of the bonnet,
and paint the remainder of the upper
works post-office red.

The lifting mechanism is not only
casy and effective in operation but acts
as a locking device when the body of the
truck is in the down positian. (C.L.M.)




Made from ‘odds and ends’

MODEL TIP

ODEL-MAKING is, perhaps,

the most fascinating hobby in

the world. Given a reasonable
measure of imagination, one can adapt
almost any idea from practical every-
day life, as, for instance, the simplified
tipping truck detailed in the accompany-
ing illustrations.

The materials for making it are few
and simple. They include wood from a
discarded soap box, a short length of
dowelling rod, an empty cocoa tin, a few
scraps of cellophane, a few nails, glass-
paper, and a short length of stifl wire.

Now let us start off with the chassis-
frame. The first requirement is two
strips of wood 14jins. long by din. wide
by }in. thick. Remove the corner at one
end to a depth of 3in., and put a fin.
radius on the’corner diagonally oppo-
site. At the sume centre, drill a gin.
diameter hole. Then, at a distance of
53ins. from the opposite end, and with
centres 3fins. apart, drill two more
holes 3in. diameter through the thick-
ness of the wood. Cut away the wood
between the holes to form a slot {in.
vlgide.3 The result should be as shown at

ig. 3.

The bonnet consists of a solid block
of wood 3ins. long by 4ins. wide by 2ins.
thick. Put a din. radius along the front

top edge (Fig. 1) and along the two top
side edges (Fig. 4). .

Cut two more strips of wood, tlps
time 4ins. long by jin. wide by din.
thick, for the axles. Glasspaper smooth
these, the bonnet and the two _side-
members. Place the side-members in
position (Figs. 1 and 2) parallel 3}ins.
apart and glue on the bonnet with the
front edge level with those of the side-
members. Glue the axles in position
also —— the front 13ins. back and the
rear 2ins. forward — leaving $in. of the
end of each protruding beyond the
chassis.

The driver's cab consists of two side-
picces cut to shape from in. thick wood,
as shown at Fig. 5, a back piece 3iins.

square by tin. thick, the floor 4ins. long
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PING TRUCK

by 2ins. wide by 4in. thick, and the roof
3iins. long by 13ins. wide by din. thick.
Glasspaper smooth these aiso and, to
produce the most realistic effect, stick a
scrap of cellophane over the windscreen
and window openings. It will be neces-
sary — when the cab is erected — to put
a suitable radius on the front top edge of
the roof.

Four discs 23ins. diameter, cut from
}in. thick wood are now required for the

FI1G. 2.

wheels. Use large dome-headed tacks
(Figs. 1 and 2) to attach to the axles.

For the body of the lorry, a piece of
wood 10ins. long by 6ins. wide by }in.
thick is necessary. Two side-boards
10ins. long by 2ins. wide by %in. thick,
and two end-boards 6ins. long by 2ins.
wide by 4in. thick are also needed. Cut
two discs 14ins. diameter from {in.
thick wood and drill a gin. diameter
hole through the centre of each. Divided,
as shown at Fig. 6, they form the four
lugs required.

Again glasspaper smooth all the parts,
and assemble the front end and two
side-boards of the body. Glue also the
four lugs in place on the underside of
the body (Fig. 6). Attach the tail-board:
by passing a suitable length of wire
through the two eyelets screwed into the
end face of the base-board in line with
two more eyclets formed by bending
over the protruding ends of a couple of
metal strips nailed to the tail-board, as
shown_at Fig. 1. Hook over the ends of
the wire to secure, Two more metal
strips pivoting on the top end faces of
the side-boards like tumn-buttons hold
the tail-board in the up-position.

Place the body in position on the
chassis and line-up the holes in the two
rear lugs with those at the back end of

@ Continued on page 409
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Rear your own fowls

Lasy-to-build Chicken Brooder

will cost belween twenty-five to
thirty shitlings each, whereas day-old
pullets now cost three to four shillings.
Obviously it is far cheaper, and inci-
dentally, more satisfying to rcar your
own pullets from chicks to provide a
steady supply of fresh eggs next winter.
In this article I am going to show how
a brooder, capable of rearing twelve

IN September, point-of-lay pullets

either be nailed to the sides of the box,
w.th the loosc ends of the wire on the
lantern side of the brooder or a frame
made which is held upright by two
short runners fixed to the sides of the
box.

Beat out the sides of a large tin into a
semi circular arc. This is placed behind
the lantern and will reflect the light and
heat on to the chicks.

- Next take your plywood.

£* This should liccomfortably on

the top of the brooder. A
handle can be fitted but the

top need not be hinged.
Cut two holes in the lid,
s cach about lin. across. One is
15" aspy hole over which a small
picce of gluss can be fitted
with Sellotape. The other is to
allow the paraffin fumes to

escape, but will not be needed,

of course, if an clectric bulb

ik

chicks, can be made very cheaply. The
one I made runs off a paraffin lamp but
the heating system can easily be adapted
to run off an electric bulb.

One compartment of the orange box
is to be the actual brooder, the other
will be a small run.

Cut a hole about 6ins. by 6ins. in the
bottom of the middle wall of the orange
box. This is to give the chicks access to
the run.

Nail the 2ins, by lin. strips around
the top of the box, so that there is a {lat
lin. ledge all around the top.

Place the hurricane lantern in the
middle at the end of the box and mark
out a square so that the base of the
lantern slips through the hole and no
sides of the lantern rest on the sides of
the square.

The lantern can be kept upright by
hooking the handle over a nail fixed in
the rear wall.

The spaces around the base of the
lantern will let in all the fresh air
required.

Netting ‘guard’

Cover over any slits in the sides with
scrap-wood on the outside, the tops of
orange boxes are very useful here.

To prevent the chicks from being too
close to the lamp a frame of din. mesh
wire netting is made and placed in
front of the lamp. The netting can

is employed. Take a tin, the
diameter of which is a little
larger than the top of the lan-
tern and cut a hole about lin.
across in it.

The tin should be shallow
enough to fit over the top of
the lantern, while the lid lies
flat on the brooder.

Screw the tin on to the lid so that the
two holes coincide.

Finally, nail a picce of thick material
over the hole in the centre partition of
the brooder, having first cut several
vertical strips in it. This will keep the
warmth in,-but allow the chicks to come
out into the run,

Additional warmth will be provided
if the inside of the brooder on the
chickens’ side of the wire is lined with

MAIN ITEMS REQUIRED
1 strong orange box — 2ft. Gins. by 1ft. Jins,
by 11t.

1 burricane Jantern (12ins. high approximately)
] piece plywood — 16ins. by Iﬁ_ms.

2 strips 2ins. by lin. each 2it. 8ins. long

2 strips 2ins. by lin. each 11t. Jins. long

1 strip din. wire mesh — 11t. Jins. long.

1 large tin

several thicknesses of newspaper.

As the chicks get bigger, a run should
be placed at the end of the orange box,
which should be kept in an outhouse,
away from draughts, and stood on four
bricks.

Add another box

When the chicks are three weeks old
it will be found that they will not all fit
into the brooder at night. All onc has to
do is to fix another box on top and
extend the fumes outlet, so that half of
the chicks can roost on the lid. The
rising warm air should keep them quite
warm until they are old cnough to go
into a chicken house.

The temperature of the brooder
should be 95°F. for day old chicks and
afterwards 90°F. After the chicks have
settled down they should not huddle up
to the light, nor should they keep right
away from it. When they spread them-
selves over the floor, the temperature is
just right.

The lamp will nced filling twice a day,
costing about sixpence a week to run.

When one considers that a broody hen
is liable to tread on some of her chicks
when she first receives them — an ex-
pensive habit at four shillings a time —
1 think that there is a lot to be said for
this type of brooder. (R.E.G.)

Weather Glass Formula

the ‘storm’ or ‘weather’ phials
which used to be attached to old
barometers, or sold as separate items.

The actual *‘weather glass’ consists of
a scaled glass tube or phial filled with a
colourless liquid. With changing weather
the appearance of the solution also
changes, and thus forecasts coming
conditions. For most rcliable results the
‘_wcather glass’ is exposed to a north
light and hung in a sheltered position
shaded from direct sunlight.

In bright conditions, continuing fine,
the solution is quite clear. The ap-
pearance of crystals in the tube heralds
the approach of changing conditions,
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THIS is the traditional formula for

the larger the crystals appear in the tube,
the colder the weather will be.

Threads of Crystals forming in the
upper part of the tube indicate winds.
Crystals forming at the bottom indicate
frost, large flakes of crystals snow or
cloudy weather. If the solution is dull,
but with no definite crystal formation,
thunder is probable.

Constituents of the solution:—

2 drachms  camphor

¥ drachm  potassium nitrate

4 drachm  ammonium chloride
2 fluid ozs. water

2 fluid ozs. absolute alcohol

(R.H.W.)
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no obligation whatsoever.

Courses with equipment enable
you to design, canstruct ond service

2-stage radio equipment
3-stags T.R.F. circults - Tolevision

agquipment . Workshop Test Pansl

Oseill » 5 valve 3 band superhet clrcult
SUBJECTS INCLUDE:— Radio - Electronics * Television Equipment
Mechanics + Chemistry - Photography - Electricity - Woodwork
Electrical Wiring + Draughtsmanship - Art - Short Wave Radio
Oscliloscope - also many other Home Study Coursas w.thout equipment.

EMI

INSTITUTES

Assoclated with H.M.V.,
Morconiphone, etc., etc.

courses,

COUR.SES ;ROM IS5/« PER MONTH
EM.L INSTITUTES, Dept. 31X, London W.4
NAME—._

ADDRESS e o
AGE___ _

Mme send frec copy of your new ilusirated Brochure mao;;l:nl:um:-b'iw Subject of inter i unger 31)
T, Mrs or Miss oo - .
v *| ADDRESS = World-ide Industelcl | (We shall not worry you with callers) 20 3 57 1C85 |

413
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Made this yet?

BED-TRAY
BOOK-REST

Kit contains all
wood and fittings.

From branches:

LONDON
782 Now Oxford Street, W.C.I
(Phone MUSeum 2975)
87 OId Broad Street, E.C2
(LONdon Wall 4375)

8! Streatham Hill, SW.2
(TULse Hill 8796)
GLASGOW—326 Argyle Street
(Phono CENtral 5042)
MANCHESTER—I0 Piccadilly
{(Phone CENtral 1787)
BIRMINGHAM—100a Dale End

or direct (post free)

HOBBIES LTD

SHEFFIELD—4 St. Paul’s Parade
(Phone 26071)

LEEDS—I10 Queen Victoria Street

HULL—I0 Paragon Square

Price only 13/6

¥

SOUTHAMPTON—!134 High St.
(Below Bar) Phone 25947
BRISTOL—30 Narrow Wino Street
(Phone 23744)

NEWCASTLE—42 Dean Streot
Nowecastle )

(Phone 28639)
(Phonc 32959)

%) Dereham, Norfolk

DESIGN
No. 3174

Jahnzen fuilon
Printing Pack - 4,:

3 -t
bt you con

The JOHNSON JUNIOR PRINTING PACK is a
pho:o’raphic pr ing oucfic ining all you
want for making contace prints at home. No dark-
room is required, and the instructions, plus a 16-page
booklee on printing included with every pack, tell
you clearly everything you necd to know about
making first-class prints from your own negacives.

Equipment provided includes a Johnson plastic
printing frame, two Sx 4 in. dishes, two print for-
ceps, a set of masks, 25 sheees of contact paper and
two packets each of Developing and Fixing chemicals.
Ask your nearest photo-dealer for the Johnson
Junior Printing Pack. It costs only 13/3.

AND POST CARDS TOO —

If contact prints are too small for your taste, you
can, juse as casily, make postcard size enlargements
of your snaps ‘with the JOHNSON EXACTUM

- POST CARD ENLARGER. No special skill is neces-
sary. There are two sizes: No. | for 2 x3¢in.
negatives and No. 2 for 35 mm. negatives, each

. costing 53/6.

JOHNSONS OF HENDON LTD.

- | the
| perfect

adhesive
fou the flandymany

BRITFIX CEMENT—a fine all-purpose
adhesive. Transparent, water and heat
proof. Combines rapid drying with
utmost tenacity . . . No wonder it’s
the handyman’s favourite throughout
the world! Available in { oz. tube, 6d.,
t oz., 10d. and 24 ozs., is. 6d.

HUMBROL
ART OIL ENAMEL
Iden) for handicraftsof |}

all kinds— extremely
durable—4 br, drying

Products of
HUMBER OIL CO. LTD., MARFLEET, HULL

l
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