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PRACTICAL
MECHANICS
The "Cyclist," " Practical Motorist," and "Home Movies " are temporarily incorporated.

ATOMIC POWER IN INDUSTRY
ATOMIC energy provides a new kind

of fuel for the thermal generation
of power. Power units of the

type now in use, such as turbines,
generators and transmission lines, will
remain essentially the same in the
future and the new goal is towards
cheaper fuel for generating electricity.'
The result of the use of atomic energy
in industry will be heat -to -steam -to -
electricity, probably on a large scale.
It would seem that atomic energy would
replace only the fire -box boilers and
therefore it cannot have a revolutionary
effect on our industrial economy. This
is contrary to the popular belief that a
secret process is in course of develop-
ment which will perform a miracle by
making electric power free to the
consumer.

Of the total cost of delivering power,
about zo per cent. is accounted for by
the cost of operating the thermal
facilities ; hence atomic power will
make no startling changes in cost.
Reactors which use atomic fuels must
have great thermal and electrical capacity
in order to compete with low-cost fuels.
Units to produce 100,000 to zoo,000
kilowatts of electricity are being con-
sidered, though most manufacturing
plants could not use units of this capacity
for electricity or process steam.

In regard to a reactor for an auto-
mobile, it has been suggested that the
reactor would consist of a critical mass
of plutonium, possibly 'ft. or 2ft. in
diameter, surrounded by a concrete
shield at least 6ft. thick. Such a device,
therefore, would hardly fit into the space
occupied by the conventional gas tank.

MODEL AIRCRAFT CONTESTS-
BRITAIN LOSES

THE United States team won all four
trophies in the International Model

Aircraft Flying Contests, at the Royal
Aeronautical College, Cranfield. These
contests included the famous Wakefield
Challenge Cup. Great Britain pioneered
the scientific hobby of model aeroplaning,
and long before Bleriot had crossed the
Channel in 1909 there were hundreds of
model aircraft clubs in this country
with large memberships holding regular

Fair Comment
model flying and driving contests. The
movement received support from high
quarters and it was not long before a
national association was born to control
it. This was the Kite and Model
Aeroplane Association and it was
recognised by the Royal Aero Club as
the only body to control model flying,
to frame rules and to homologate
records.

Valuable trophies were presented by
famous people, including Sir Charles
(later Lord) Wakefield, whose gold
Challenge Cup was presented for a
competition which has become the Blue
Riband of the model aircraft movement.

The hobby provided the personnel
for the aircraft industry in this country,
for every aircraft designer of any note
was a model flyer. Most of the com-
petitions were held at Hendon, and the
Wakefield competition was the most
keenly contested of all. It was a
national contest in its early days and it
did not take on an international aspect
until some years later.

The 1914-18 war caused the K.M.A.A.
to suspend activities and an abortive
effort was made after it to revive them.
The movement languished for a few years
until I made the suggestion that a Society
of Model Aeronautical Engineers be
formed to take over the work of the
K.M.A.A. This was done and R.Ae.C.
recognition obtained. The society has
done excellent work and introduced an
international flavour into the sporting
side of model flying. The early models
were little more than flying sticks bearing
little resemblance to full-sized aircraft.
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EDITOR

F. J. CAMM

They mostly were of the pusher type,
tractor models being shunned in those
days when little was known about basic
principles. The S.M.A.E. introduced
rules which insisted that models be
made to resemble their prototypes and
fuselage models gradually ousted the
flying stick freaks. It was found that
durations and distances could be obtained
in excess of those obtainable from the
simpler flying sticks.

It is worth recording that the very
first Wakefield Contest was held on
July 5th, 1911. It was for models
weighing over 4oz., rising from the
ground under their own power. Most
models of that period were not fitted
with undercarriages and were hand
launched. 4o marks were awarded for
the shortest run before rise, 40 for
duration of flight and zo for stability.
Three flights were allowed each com-
petitor. The first competition was won
by our esteemed contributor Mr. E. W.
Twining, who flew a model of his own
design and was awarded 86 marks.
It may seem curious to model flyers of
the present day that his model did not
make the shortest run, nor the longest
flight ; nor did it obtain the highest
marks for stability. His model gave the
best average performance under the
conditions of the contest, for which
there were 13 entries.

To -day the contest interests thousands
of model flyers all over the world, and
eliminating trials are necessary to select
the competing teams.

" P.W." COMES OF AGE

OUR companion journal Practical
Wireless attains its twenty-first

birthday with publication of its October
issue-a 96 -page souvenir issue contain-
ing a free full-size blueprint of a highly
efficient and cheaply -built four -valve
receiver. The issue is packed with
special features, including a further
instalment of the new series " A
Beginner's Guide to Radio."

This reminds me that PRACTICAL
MECHANICS celebrates its twenty-first
birthday in October next year and we
shall commemorate its coming -of -age
in a similar way.-F. J. C.
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T HE apparatus to be described will per-
form all the usual functions of an
ordinary episcope. That is, it will

project an enlarged image of any printed
page, photograph, drawing or painting. It
has, in addition, several advantages not pos-
sessed by the customary type of episcope
requiring an external screen.

As can be seen from the diagrams, the
complete apparatus is housed in a cabinet
about the size of an average television set. In
this form it can have a permanent position
in any room and is always ready for imme-
diate use. The screen, which is s7iin. by
is 'lin., is quite large enough for home use

nd gives a clear picture even without a corn -

Constructional Details of a Novel Self-contained Projector for
Home Use

pletely darkened room. It is simple to operate
and the picture to be projected is merely held
against the opening just below the screen.
This arrangement allows considerable flexi-
bility of use. Besides pictures and reading
matter any flat article may be projected if
desired ; in fact, a tolerable reproduction can
even be obtained of an object with an
irregular surface, though the image is bound
to be out of focus in places.

To illustrate its possibilities it may be
mentioned that the writer's children soon
found new uses, such as the performance of
puppet plays, using small toys, and even the
presentation of their own faces on the screen
to make announcements.

The Cabinet
The shape of the cabinet will be readily

//(

By S. T. COLLINS

seen from the diagrams, Figs. s, 2 and 3.
The main dimensions are shown and should
be followed as closely as possible, but a
good deal of detail can be left to individual
taste. It is important to note that the sloping
top, near the back, must be at exactly
45 deg. to the back.

The outside is made of good quality ply-
wood, the edges being mitred and joined with
glue and panel pins to a framework of sin.
by sin. timber, as indicated in the enlarged
detail in Fig. 4. For simplicity, some of
this framework has been omitted from the
diagrams, but its position along all joined
edges will be obvious. The various openings
required should be cut in the plywood before
assembling.

The lamps are separated from the mirrors
by two pieces of plywood, one directly below
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Fig. 2.-Front and side elevations of the completed
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the screen and the other parallel to the back
of the cabinet and serving to support the lens
mount (Fig. z). This latter piece should
not be fastened permanently at this stage.
The bottom of the cabinet can be made from
a piece of plywood, but it should be attached
to the framework with brass screws for easy
removal. Surrounding the opening to which
the objects are held is a small frame, best
made of a wood contrasting in colour with
the plywood.

Sandpapering and finishing off should be
left until the whole apparatus is otherwise
complete.

Mounting the Lens
The lens used needs to have a focal

length of 8ins., and the well-known f2.9
Dallmeyer Pentac was chosen. Any means
of mounting which allows horizontal adjust-
ment can be employed. The arrangement
shown in Fig. 2 is the simplest possible
method: it consists of one box sliding within
another. The boxes must be carefully made
of well -seasoned wood and the rubbing sur-
faces require thorough sandpapering and then
polishing with graphite.

Adjustment is accomplished by means of
two racks and pinions. The racks are
recessed into the two bottom edges of the
inside box, which holds the lens. The
pinions are mounted on their axle under the
stationary outside box and project upwards
through slots cut in the bottom so that they

61in. by 6iin., are attached by means of
small padded clips to pieces of plywood about
sin. wider than the mirrors. These ply-
wood backs can then be screwed into position
and any adjustment can be readily carried
out.

The larger mirror is fastened to the frame-
work of the sloping top of the cabinet. The
smaller mirror is attached to a wooden
bracket holding it at an angle of 45 deg. to
the back of the cabinet. The triangular ply-
wood off -cuts from the cabinet sides are use-
ful for the construction of the bracket, the
exact position of which is best found by
trial when the apparatus is complete.

The Screen
The frame supporting the screen is made

from hardwood planed to the correct shape
and rebated along one side (Fig. 4). The
corners are mitred so that the assembled
frame has the rebate on the outside, thus
enabling the finished frame to slide neatly
into position in the front of the cabinet. The
actual material of the screen is Clearite
(obtainable from Messrs. Newton and Co.,
London), but it should not he fastened in
place until the woodwork has been painted.

Painting and Finishing
Mirrors, lamps, lens and all removable

parts should be unfastened before painting.
The inside of the cabinet is painted dull
black, with the exception of the compartment

Fig. I.-Three-qua Ter fro/ t view of the episcope.

engage the teeth of the racks. One end of
the axle is extended through the side of the
cabinet and a suitable knob is attached.

In normal use the position of the object
in relation to the screen is fixed: it is obvious
therefore that provision for focusing is not
absolutely essential but it will be found
advantageous.

Lighting
It can be seen that two 6o -watt lamps are

used to illuminate the surface to be projected.
The lampholders are fitted with semi -circular
reflectors made from tin sheet and are fast-
ened to a strip of wood, which is then screwed
at each end to the framework. The switch on
the outside of the cabinet controls the lamps
and is of the flush fitting wall type.

The Mirrors
The mirrors, which are r6in. by rain. and

Cross section of rr
screen frame 4

Di\iliti:3111111V

Fig 4.-Enlarged detail of a corner joint,
and section of moulding for screen frame.

ably left black. Light traps made from
bent sheet metal, painted black, are next
fastened over the four ventilators, so that the
exit of light is obstructed but air can circulate
freely. Also painted black is the screen
frame.

Stopping should be applied to the holes
on the outside of the cabinet made on sinking
the heads of the panel pins. The final treat-
ment should then be thorough sandpapering
before staining and polishing to suit one's

Is"

Top mirror

C%."ttam mirror

it
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Fig. 3.-Plan view showing position of lamps and mirrors.

containing the lamps. This is painted dull taste. When the mirrors and other parts
white, but the side facing the lens is prefer- have been replaced the episcope is complete.

-----------BOOKS FOR
1. CAMM

Dictionary of Metals and Alloys, 10/6, by post 11/..
Wire and Wire Gauges (Vest Pocket Book), 3/6, by

post 3/9.
Metric and Decimal Tables, 316, by post 3/9.
Practical Motorists Encyclopaedia, 17/6, by post 18/-.

13/-. Mathematical Tables and Formulae, 5/-, by post 5/3.

HOUSE, SOUTHAMPTON STREET, STRAND, W.C.2.

y F.
Screw Thread Tables, 5/-, by post 5/3.
Refresher Course in Mathematics, 8/6,

post, 9/-.
Gears and Gear Cutting. 6/-, by post 6/6.
Workshop Calculations, Tables and Formulae,
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Practical Mechanics Handbook, 12/6, by post
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Fig. 1.-The
finished obedi-
ent watchdog,

The Obedient Dog

THIS gadget consists of a little china
watch -dog in a small wooden kennel
that stands on the table. Directly

you call, snap your fingers or whistle he
jumps out from his kennel with no readily
apparent activating force.

This amusing little toy (see Fig. s) is quite
easy to make, and the action is controlled
by the vibration your voice sets up when
you shout. Whatever you call out the dog
will appear just the same-but nobody need
find out about that.

Behind the dog, fixed to the back of the
kennel, is a hinged strip of metal which,
under the action of a spring, will propel
him outside. In the ordinary way this metal
strip is held back by a small electro-magnet
energised from a pocket lamp battery. The
circuit is completed through a " sensitive "
contact made by another metal strip sus-
pended outside the kennel in such a way that
it rests lightly against a metal stud. The
vibrations set up by the voice cause this strip
to " dither," thus momentarily upsetting the
contact, de -energising the electro-magnet and
releasing the propelling strip.

Fig. 2.-The propelling strip.

The Dog
The first thing is to buy the dog, so that

the kennel can be made to fit him. A little
china dog, a fierce -looking bull terrier for
preference, is best ; hut one of the celluloid
variety will do quite well if a small hole is
made in it and the body filled with shot to
give it the necessary weight. If it is too
light or too heavy it will not jump out as
enthusiastically as it should.

A Simple Electrical Novelty Which Will Amuse Your Friends

The Kennel
This can be made any convenient size,

but somewhere about 4in. long x Sin. wide
x 3kin, high is generally suitable. Cut the
sides out of 3 -ply, and make an opening in
the front sufficiently wide to allow the dog
to move in and out easily. A slanting roof
overhanging the sides a little looks best. The
floor must be made long enough to extend
in front for an extra 3in., making a smooth
platform.

After preparing the various pieces for the
kennel the mechanism must be fitted before
they are assembled. First comes the pro-
pelling strip. This is made from 26 s.w.g.
mild steel, kin. wide by about 2kin. long.
In cutting this strip, two narrow supporting
ears must be left at the top, as shown in
Fig. 2, or alternatively a t/t6in, pin,
arranged to project 3/16in. beyond each
side, can afterwards be sweated on the
extreme end.

The Mechanism
Obtain a small electro-magnet of the type

used in electric bells and mount it centrally
on to the back -board of the kennel, so that
it will come parallel with the floor and
about 4in, above it. Measure the distance the
electro-magnet projects from the board and
then bend up a U-shaped piece from thin
kin. strip brass (see Fig. 3), the distance
between the arms being kin. clear and the
length of them tin. over that of the measure-
ment taken. Drill kin. clearance holes lin.
from the end of each arm of the " U " and
another in the centre of the base. The fit-
ment can then be bolted near the top of the
back -board and the ears on the propelling
strip sprung into the two holes. The strip
should now hang parallel with the board and
make a good contact with the face of the
electro-magnet, projecting a little beyond it.

A piece of medium -strength clockspring,
bent into a " V," is fitted between the board
and the propelling strip so that it tends to
push the latter away (see Fig. 3) and will
send Willie outside at the double. The spring
can be fixed in position with a round -headed
screw at either edge if you do not feel
inclined to try punching a hole through it.

The Contact Strip
This is made from kin. 26 s.w.g. brass,

as shown in Fig. 4, and is mounted in
exactly the same way as the propelling strip
on one side of the kennel-outside (see
Fig. 5). The end of the strip is bent over
at right -angles to project about kin., the
edge being carefully levelled off with a file.
A small contact stud of the type used in
radio work is bolted in place, so that when
the wooden side is in its proper vertical
position the edge of the suspended contact
strip rests very lightly against it. The
setting of this contact strip must be accurate,
and the position of the holes in the " U "
piece which carries it must be marked with
care.

Only a 2 -volt battery is needed, so one
of the cylindrical pocket -torch variety is the
most convenient to use. To make replace-
ment easy it is best to hold the battery in
position with two brass angle brackets, one
arranged to make contact with the base and
the other with the brass cap at the top. It

can be mounted outside the kennel on the
back -board or tucked away in a corner
inside.

The Sides and Floor
These can now be fixed together, but the

roof must be left until the wiring has been
completed. Connect one end of the electro-
magnet winding to its own mounting, so that
it makes a contact of the iron core, and run
the other to the contact stud on the side -
piece. One battery connection runs to the
" U " piece holding the contact strip and
the other to the " U '3 piece holding the
propelling strip.

Now the roof can be put on and the
gadget tried out. The dog is pushed back
into the kennel until the propelling strip
touches the electro-magnet. If all the con-
nections are in order and the " V " spring
is not too strong, the strip will stick there
directly it touches. Now give a shout ; and
Willie should come popping out. If he

1

111

U piece

Propelling arm

V spring

Electromagnet

Fig. 3.-beta 7s of the U -piece and how the
V -spring is fitted.

Plate cut to form
pivots in bracket

Front view of
contact strip

Fig. 4 (left).-The
contact strip.

C/ piece

Contact strip

_Contact stud

Fig. 5. (right).-The
strip in position.

doesn't, bend the strip a little until the
correct position is found.

REFRESHER COURSE
IN MATHEMATICS

By F. J. CAMM
8/6, by post 9/.
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The foot -controlled regulator ready for use.

THE regulator was designed mainly for
use with the portable jig -saw, but
may be of interest to anyone

requiring a means of varying the speed of
the smaller type of fractional horse -power
motor. With the small series motor the
speed has a tendency to drop when a load
is applied, with a corresponding increase
when the load is removed, and this calls for
constant adjustment of the regulator. The
use of a foot control leaves both hands free
and allows a much greater degree of accuracy
when guiding the material on to the saw -
blade.

Construction
Make the box from tin. wood, with Bin.

plywood for the top and bottom, gluing it
securely together and screwing the lid in
position with small countersunk wood screws.
The overall size is loin. by 41in, by iiin.,
and though slight modification may be
necessary to suit the material available, this
is a comfortable size for the foot and
will take any resistance likely to be used.
Drill two Ain. holes in each of the short
sides to provide ventilation, and coat the
inside of the box and lid with shellac or
line with asbestos paper.

The foot -rest consists of a strip of tin.
plywood, On. by 34in., cut across at
din. and hinged, as shown in Fig. 1. This
is fitted on the top of the box, the heel
piece being screwed down and the other end
left loose to act as a pedal. Near the end
of the pedal a slotted brass block is fitted
and a brass strip pivoted to this projects
through a slot in the bottom of the box to
the arm of the selector switch. Two short
springs keep the pedal up and are fixed
over small wood discs, screwed underneath.

Cut the panel for the selector switch from
ebonite, or lin. hardwood, and drill a small
hole tiin, from one end. Scribe a circle
Ain, radius round the hole and on this drill
four holes for the contact studs. These are
No. 3 B.A. brass cheese -headed screws
recessed about t/t6in. into the panel, the
heads being about t/t6in. apart. Tighten
these securely in position and file the heads

Straight circuit Adapted circuit

Fig. 2.-Circuit diagrams.

Foottocontrollec
Motor eguL tor

Constructional Details of an Inexpensive
Unit for Use With Small Fractional Horse -power Motors

By D. LYONS

down until they are flush with the panel.
The movable arm is bolted at the centre
hole and is long enough to cover the
studs and join up with the connecting link
from the foot pedal. Duplicate the arm in
thin spring brass and fix it under the main
arm to keep the pressure constant on the
contacts. A double spring washer on the
centre bolt keeps the pressure on the arm,
which is connected through a short brass
strip to a terminal. Connection could be
made direct to the centre bolt, but the brass
strip prevents the screw from turning and
eventually twisting off the wire.

Fit the panel in position and screw it to

/

Electrical Details
The resistances are wire wound and must

be large enough to reduce the motor speed
to the lowest required and yet carry the
full load current without overheating. This
would not matter too much in a starter
where the resistance is only in circuit for
a few seconds, but in a regulator it is more
important. It will be quite obvious that the
same size resistance cannot be used for
every type of motor and some experi-
menting will be necessary to determine
the correct size. If a suitable one can be
obtained the connections are straightforward,
the required values being tapped and

Side view (With long resistor removed)

T

I0
View from underneath

the bottom and front of the box with wood
screws. A long tap screw acts as a strut
between the side of the box and the un-
attached corner of the panel, keeping it
secure.

Depressing the foot pedal moves the
selector arm across the contact studs and
the exact length of the arm is found by trial.
After the correct length is found, drill and
tap a hole for a small screw and connect
up to the foot pedal, locking the screw with
a nut to prevent it working
loose. Check the pedal action
to make sure the arm stops
in the selected position ; in
this case shorting contacts (3)
and (4) when pressed right
down and returning to contact
(t) when released. Fix the
resistances in the box by means
of wood screws or small bolts,
whichever is the most con-
venient. If bolts are used,
recess the heads into the sides
of the box and cover with
plastic wood. Cover the pedal
and heel -rest with sheet rubber
cut to shape and fixed with
rubber solution.

Front vew

Fig. front and
underneath views showing
the layout of the resistors

and switch panel.

Note : The electrical wiring
Air and other details are omittedvent for clearness.

connected to the stud contacts.
Unfortunately, it is not always possible to

get what is needed and substitutes have to
be adapted to suit the purpose.

In this case the motor is out of a vacuum
cleaner and its speed is in the region of
15,000 r.p.m. With the saw running light,
a resistance of _300 ohms reduces the revs.
enough to drive the blade at a steady idling
speed ; 200 ohms gives sufficient power for
light work and too ohms enough for all

Underneath view, with the
bottom of casing removed.
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jobs except the very heavy ones.
With this in mind the selector switch was

set to utilise the resistances on hand. These
consist of two voltage droppers of the tyre
used in radio sets, each having a resistance
value of 400 ohms. Both showed signs of
heat when the full current was applied for
any appreciable length of time, particularly
the small one. This was centre tapped and
the two halves connected in parallel, giving
a total resistance of too ohms with twice
the current capacity of the original. Con-
nected with half of the large resistance, this
gave the required 300 ohms and was con-
nected to contact stud (2), number 1 being
used as the " off " position. Moving the

selector arm to contact (3) cuts out the small
resistance, leaving the 200 ohms of the large
resistance in circuit. The last contact,
number (4), is connected to the other end
of the resistance, and shorting contacts (3)
and (4) parallels the two halves, giving a
total of too ohms, capable of carrying a
heavy current. This arrangement is quite
suitable for the type of motor in these
circumstances, as the last stage of the resis-
tance is kept in circuit, damping out the
tendency to race, with its inevitable sparking
when load is suddenly removed from the
motor, and yet it is heavy enough to carry
extra current without heating up. Whatever
kind of resistance is used a suitable arrange-

ment can usually be found by using the
formula :

Resis. in series R = R + R2 + R3

Resis. in parallel -= -+ +-R RI R2 R3
The foot control is connected in circuit

by breaking one motor connection through
a small 2 -pin socket, which is screwed in a
suitable position on the saw base. If the
local hand control is fitted this must be left
in the full " on " position while using the
foot control, but can be quickly reconnected
by means of a shorting plug when the foot
control is not required.

Back to First Principles
8-Moment

By W. J.

"
MOMENT " is a curious word ; why

should it be used for an instant
during which time stands still ?

Connected as the word is with the Latin
verb movere, to move, its logical meaning is
seen in " momentum," quantity of motion,
that is, - a quantity measured by the
mass of a body multiplied by the velocity of

Fig. I.-Diagram illustrating the " moment
of a force."

that body. " Degree of importance " might
be a translation of " momentum " in that
sense. The " moment of a force " is the
importance as a turning factor of that force ;
and this is measured by the force multiplied
by the length of a perpendicular to the line
of force through the turning point. Thus,
the cyclist when pedalling begins to exert a
turning force at A ; it reaches its greatest at
B ; it vanishes at C, when the line of force
is through the turning point. Referring to
the diagram, Fig. r, B is where a perpen-
dicular from the line of force is of greatest
length : C is a point where the line of force
passes through the turning point. " Torque,"
twisting power, is a name at times used for
this moment of force.

The Problem : In this steam safety -valve
(Fig. 2), A, hinged at C and weighted at B,
the distance from the hinge to the centre of
the valve is 2 in., and to the weight loin.
The effective valve diameter is 'lin. If the
valve is just about to lift when the stcam-
pressure is 24olb. per square inch, what must
the weight of the ball be ? (Do not consider,
for the purpose of this calculation, the weight
of the valve and the arm.)

of a Force
WESTON

The Comment : Through the point C two
turning forces are acting. There is the
upward pressure on the arm transmitted
through the valve : this tends to turn the
arm in a clockwise (or negative) direction.
There is also the downward pressure of the
ball : this tends to turn the arm in an anti-
clockwise (or positive) direction. When the
arm is about to rise, the moments of these
two forces are equal. By the effective -
diameter is meant the diameter of that area
of the valve against which the steam exerts
pressure.

The Answer :
Upward pressure at A is x 24o1b.
Moment of this force about C is ..

7

22- X x -X 240 x 21b. or 11551b.

Moment of force at B about C is W x IO.
W X Io = 11551b.

.. W = 115.51b.
The Problem : The diagram (Fig. 3)

represents a trapdoor AB supported by a
hinge at A and a bolt CDE that passes through
rings at C, D attached to AB and a ring E
attached to the fixed floor FG. The trap
door weighs I2olb., and its centre of gravity
is to.5in. from A ; AC = r2in., CD = 6in.,
DE = 3in. Find the forces that the bolt
exerts on each ring. (Leave out of con-
sideration the weight of the bolt).

Fig. 2.-A safety -valve
problem concerning the
" moments" of two forces.

The Comment : The weight of the door,
exerted at ro.5in. from A, tends to produce
a clockwise movement : this tendency is
counteracted by the upward pressure of the
bolt upon the fixed floor, the upward pressure
being exerted at 2 tin. from A.

The weight of the door is supported on
the two rings C and D, and therefore if C
supports x lb. then D supports (t2o-x) lb.

The upward pressure at E, exerted at gin.
from C, tends to produce an anti -clockwise
rotation of the bolt : this tendency is counter-
acted by the downward pressure at D,
exerted at 6in. from C, which tends to produce
a clockwise rotation.

The Answer : Taking moments about A
in door :

1201b. x tol = Force at F x 21.
.. Force at F = 6olb.

Taking moments about C in bolt :
6o x 9 = Force at D x 6.

.. Force at D = 9olb.
And, since Force at C = (120 - Force

at D) lb., then
Force at C = 301b.

The Problem : A light horizontal rod,
loft. long (Fig. 4), is loaded with three Iolb.
weights at points respectively of 3ft., 71t,
and 15ft. from one end, and it is subject to
an upward thrust equal to 51b. weight at
the mid -point. Find the resultant of these
parallel forces acting on the rod, and if the
rod is supported at its ends deduce the
pressures on the supports.

,4
t)

10e 101- C - 0 E

Fig. 3.-A trapdoor problem.

The Comment : Draw your guiding diagram,
as shown in Fig. 4. Since 3olb. act down-
wards and 51b. act upwards, the resultant
upward force is 251b : the supports at the

20

14,3' -34

/0 lb 10 16 M

t lbs

5

Fig. 4.-Diagram of parallel forces.

ends, therefore, bear a combined pressure
of 251b. If x is the pressure at the end
from which measurements are taken, then
(25 -x) lb. is the pressure at the other end.
We distribute the amounts by taking moments.

The Answer : Taking moments about the
end from which measurements are taken :

3 X to + 7 X t0 + 15 X to = 5 X to
-F (25 - x) 20

That is : 25o = 5o + 500 - 20X
.*. 20X = 550 - 250 = 300

X = 15.
The pressures at the ends .. are 15

and rolb. weight.
The point at which the resultant acts is

5.a. 20 feet x 1- , i.e. 12 feet from
25

the end where the presssure downwards
is rolb. weight.

Model Boat Building
By F. J. CAMM

5/-, By post 5/6
From GEORGE NEWNES, LTD.,
Tower House, Southampton St., Strand, W.C.2
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A MODEL of a
BAC11176 CAR

Constructional Details of a Realistic Model Powered

by a Spring -driven Unit By P. F. HAMM

Steering Gear
STEERING control is obtained by means

of an o B.A. screw and nut (Fig. 7)
via a three -to -one step-up to a vertical

rod on the track rod. The vertical member
is designed to flex slightly under strain, pro-
tecting the linkage. This method of control
was adopted as it prevents reverse action
between the road and steering wheels, avoid-
ing the need for a steering clamp. The
steering wheel is soldered and the rim bound
with fine twine. Cut the push rod to a length
such that it allows an equal left- and right-
hand lock. One track -rod link is threaded to
allow accurate alignment of the front wheels.
Adjust and lightly rivet the joints.

Alternative types of steering are shown in
Fig. 5 (August issue).

Bodywork
This is freely based on Maserati 4 CLT

styling and it will be seen to consist of three
parts:

1. The front section, which is built up
from layers of fin. deal glued together and
carved to shape as in the general views and
cross sections (Fig 8) and screwed to the
chassis plate with wood screws.

2. The centre section which is of thin
aluminium sheet.

The writer would like to assure anyone
doubtful of accomplishing the aluminium
work that it can be easily done, using the
fingers alone, with the exception of the cock-
pit flair, which is gently beaten to shape with
a hide -faced hammer over a rounded block
of wood. It may be found necessary to
anneal the metal once or twice during this
process to avoid splitting the edges. Allow
a margin of metal oversize, and trim when
complete, as it has a strange habit of
" shrinking " in the process. Fix to the
chassis with self -tapping screws at the front,
and nuts on the cross -tie at the rear.

3. The rear section is fabricated from balsa
wood in a similar manner to the front.
Press against the centre section occasionally
while carving to ensure a neat fit. The rear
hub fairings are carved separately and glued
to the main section. Fit an aluminium plate
to the underside with woodscrews and Bostik.
It is then a simple matter to attach it to the
chassis plate with self -tapping screws.

(Concluded from page 452, August issue)

Seat
This is shown flat in Fig. 9, and should

be carefully bent to shape. Polish before
bending, and secure to the chassis -plate with
self -tapping screws.

s.s.

Solder
to cross

rod

for sh
Slit-

backla

09A

Nur

Radiator Grille
Mark out desired radiator shape, or as in

Fig. 9, and remove all wood within this
line to a depth of x/x6in. Cut a piece of
wire gauze to fit this recess and glue in
place. A length of t/t6in. dia, copper wire
bent to fit snugly round the inside edge and
glued in place completes the illusion.

7; 411-1-fiV," aA'
SHOULDERED

-*4 //4

4

STEERING
MOUNTING

PLATE
Bend (%2 P.B. Sheet)

#6: %2*-"1
1

-SPOKES 3 OF ES.S.

"76 V6
adjustment -

STEERING WHEEL78' Dia, .SpoulgrZ,
CENTRE

53.A (Brass)--

PLAN

STEERING PUSH ROD 332 dia. S.S.

1

SIDE V/EW

5/.12

Solder into mounting
plate

LIGHT SPRING AND ANCHOR PIN
TO TAKE UP BACKLASH

1

Soft or silver
solder end bind with

fine cord

Fig. 1.-Details of the steering gear.

Windscreen
File to the shape indicated in Fig. 9 from

Perspex and polish with metal polish. Screw
to body with to B.A. screws.

The completed chassis with bodywork and wheels removed.

STEERING
/WHEEL RIM
[Bend from f,./c5 The.

steehve re)

7./o/ /76 Dia,

Bumper
A certain measure of protection is afforded

by the vertical member previously mentioned.
However, the addition of a bumper was con -

Fig. 8.-Cross-sections of the bodywork.
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SEAT
Thin aluminium

W ndscreen OUTLINE OF RAO. GRILLE
(Perspex) (Cut- gauze end wire to NS"

Fig. 9.-Derails of seat, windscreen and radiator
grille.

sidered a wise precaution although it detracts
slightly from the " classic " look. The
bumper support is fitted by drilling the wood
transversely and forcing the *in. dia. rod
through. Bend to shape and solder the
bumper to it.

End view of the chassis showing the bevel -gear drive.

Paintwork
Assuming that all the woolen parts have

been well glass -papered the painting can be
done. Fill with plastic wood where neces-
sary. The balsa wood tail will be found very
absorbent and a coat of banana oil should
be applied as a stopper. Mask the parts
not requiring painting with brown paper

Close-up view of spring motor and independent front suspension.

or adhesive tape. Cellulose paint :s recom-
mended. Whether using a spray gun or
brush, the surface should be rubbed down
between applications with " wet and dry "
until a smooth surface is obtained. When
satisfied finish to a high gloss with metal
polish.

For anyone unfamiliar with spray gun
technique the following may piove helpful.
A gun for use with a vacuum cleaner is
entirely adequate for model work. Add
thinners (about 5o:5o) until the paint
emerges from the gun in the form which
neither " blobs " nor runs. Do not apply
more than four or five coats in a day and use
plenty of water when rubbing down.

The original model was painted red,
Italy's racing colour.

The radiator is black with yellow number.
To be correct a rather larger number is
needed ether side of and just before the
cockpit.

Most of the materials required for the
model can be obtained from surplus shops
and junk yards. Old sewing machines and
gramophone Motors will provide bevelS'.
Silver steel and " wet and dry " ere stocked
in good ironmongers' shops. Should diffi-
cutly be experienced in getting the brass,
phosphor -bronze and aluminium, Messrs.
Stantons, Shoe Lane, London, E.C.4, will
probably be able to help.

A Four -seater
Motor -boat

THE motor -boat shown in the accompany-
ing illustration, which was built by

Mr. J. Sharp, of Oxford, is powered by an
8 h.p. outboard motor. The boat has a
semi -V bottom design, which gives it greater
speed, is r3ft. 6in. in length, with a beam of
4ft. 6in. and weighs 2 zolb. It is built
almost entirely of resin -bonded mahogany
ply -wood and the esimated cost of materials
is £80, plus the cost of the engine, a
Coventry Victor four-stroke horizontal twin.
It is estimated that the boat will be capable
of a speed of 15 to 20 knots.

PRACTICAL ENGINEERING
6d. Every Friday
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THE purchase tax on small electric water
heaters is still high, and as it is not
difficult to make one of the free out-

let type a considerable saving is possible.
A suitable size for a small domestic heater

used for hot water to a sink or wash basin
is PT gallon, while the 3 -gallon type is also
popular. The heating elements for these
sizes are usually 500 to i,000 watts.

Fig. a shows a sectional view of a ii
gallon heater from which it will be seen
that it comprises inner and outer metal tanks
separated by an insulating material. The
heating element and controlling thermostat
are fitted to the bottom of the inner tank
while provision is also made for the water
inlet and outlet connections. A rectangular
form has been adopted for ease of construc-
tion, and if finished carefully the appearance

Outlet
pipe

Discharge
413,Pe

ti

Lover plate

Constructional Details of a V2 -gallon Unit
By C. MONDAY

is quite pleasing. A cylindrical shape would
also be suitable but the forming of the end
caps would be more difficult.

If the water is to be used for drinking
or cooking it is desirable that the inner tank
is made from tinned copper sheet of about
16 s.w.g. For washing up or workshop use
it is satisfactory to use galvanised sheet
steel in which case 18 s.w.g. would be suffi-
cient. Both materials can be soldered easily,
and this type of joint is adequate for the
conditions of service. It is not necessary
for the tank to be able to withstand high
pressures, the only working pressure being
due to the effective head of water inside it.
Most commercial heaters are designed to take
about 151b, per sq. in. and a tank similar
to that described should pass such a test
with case.

Since a cubic foot of water contains
6.25 gallons a tank with a capacity of II
gallons will occupy 1.5 x 1,728 or 415 cubic

6.25
inches approximately. It must be high
enough to admit the heater element and
thermostat selected, and a suitable size would
be yin. wide by sin. deep by i3in. high
giving 445 cu. in. The extra capacity
allows a little free space above the water
surface. These dimensions may, of course,
be varied to suit individual requirements.

Fig. i.-(Left) Sectional
Access plate view of a 1i -gallon electric

water heater, showing lay-
out of components.

Inner tank

Fig. 2.-(Right) Elevation
Thermostat of the inner tank showing

constructional details.

Outer tank

Heater

Insulation

Inlet pipe

1
Distance piece

Union

Pestrictor

Stop valve

Tank Construction
The construction of

the inner tank shown in
Fig. 2 comprises the body
with top and bottom
lids. A rectangular hole
about 4in. by Sin. is cut
in the top lid and subse-
quently covered by a de-
tachable plate, allowing
access for cleaning and
the removal of fur when
necessary. The lower lid
contains the holes for
heater, thermostat, and
water pipe connections.
The arrangement shown
is suitable for G.E.C.
type heaters of 500 -watt
capacity with the asso-
ciated thermostat, but if
other types are used some
modification may be '
required. Some thermo-
stats are not intended for

direct contact with the water, and in such
cases a tube must be soldered into the tank
and closed at the top to take this unit. The
makers instructions will give information on
this point.

The body of the tank is soldered down the

Soldered
seam

Soldered corners

seam, the lids being assembled after the
piping is installed.

The outer tank is made up in a similar
fashion so that it is about zin. larger all
round to allow for insulation. Plain steel
sheet is suitable, and if properly prepared
gives a good surface for finishing. 18 s.w.g.
should be the minimum thickness to avoid
buckling.

Two lids are constructed similar to those
for the inner tank, the corners being brazed
and ground off flush for the sake of appear-
ance. A hole yin. by sin. with a }in.
internal flange is provided on the lower one.
The latter may be brazed in place on the
tank body or attached with Parker-Kalon
self -tapping screws in the same way as the
top one. Two straps are brazed or riveted
to the back for attachment to the wall.

A sheet steel distance piece shown in Fig.
is made up with a flanged top and side plates
to support and locate the inner tank when
it is assembled. The depth of this part
should be sufficient to give clearance for the
heater element and thermostat heads.
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Pipe Fittings
This completes the sheet metal work and

the pipe fittings can be installed next as
shown in Fig. 3. The water outlet pipe is
made of sin. dia. hard copper pipe which
projects into the tank 12in. and is soldered
where it passes through the lid. A gal-
vanised or preferably turned brass nipple
threaded fin. B.S.P. externally is soldered on
the bottom, and projects below the bottom
of the outer tank.

Out/et pipe

Lower /id

Inlet pipe

Ho/es for
Heater and Thermostat

Fig. 3.-Assembly of inlet and outlet pipes
in the lower lid.

A short length of fin. copper pipe is used
for the inlet, projecting about sin, into the
tank, the top being covered by a curved
copper plate to allow the water to enter side-
ways. This prevents the incoming cold
stream shooting up to the top of the tank.
A standard brass tail fitting with union nut is
soldered to this pipe on the outs:de of the
lid and projects clear of the outer tank.

The heater element and thermostat nor-
mally have B.S.P. threads at the base of the
head and these are passed through the holes
in the lid, brass back nuts being screwed on
the inside. If the latter are soldered in place
subsequent removal of the units for inspec-
tion or replacement will be easier. They
should, in any case, be taken out again
while the assembly is completed.

The inner tank can now be assembled, the
two lids being soldered in place. A cover
plate for the top access hole is cut out about
tin. larger each way, and is fixed on with
self -tapping screws, a Hallite washer with
jointing compound being interposed to make
a watertight joint. The heater and thermos-
tat are screwed in place by hand, Hallite
washers also being fitted to these.

Assembly of the outer tank is straight-
forward, the distance piece being attached
by self -tapping screws as shown. The
assembled body and lower lid are then ready
for the inner tank which is lowered in from
the top.

Insulating Material
At this stage the insulation is packed in.

Granulated cork is probably the best

although other materials such as fibreglass
may be used. It should be packed firmly
but not tightly into the space between the
two tanks and over the top of the inner
one up to the outer rim. The insulation
should be sufficient to hold the inner tank
in position but clamp straps may be used
if required. The upper lid is fitted into
place and secured with self -tapping screws.

The outer tank may be finished by any
normal brush or spray painting procedure,
the final appearance being dependent upon
the amount of care that is taken.

The completed unit may now be fastened
to the wall by Rawlplugs and screws.

An outlet tend to suit the position where
water is to be discharged can be made up
from copper pipe, a tail with union nut
being soldered to the top to connect with
the screwed nipple.

Restrictor
On the inlet side a standard 1 in. brass

or chromium plated stop valve is fitted but
a restrictor is required between the valve
and the inlet pipe to balance the inlet and
outlet flows. Fig. 4 shows the construction
of a simple restrictor. A fin. brass nipple
is fitted with a brass plug soldered in place,
a 3/16in. dia, hole being drilled through
it. A 3/16in. dia. hole is tapped in one
side through to the centre hole and a short
screwed adjuster fitted into it. The latter
should be short enough to be fully recessed
into the hole, a screwdriver slot being cut
in the head. To make the nipple water-
tight a flat is filed where the tapped hole
emerges, the latter being closed by a screw
and fibre washer.

The restrictor is screwed into the outlet
side of the stop cock, the upper end fitting
into the union nut of the inlet pipe using
a fibre washer to make the joint water-
tight.

Water connections are taken direct from
the mains supply, copper or galvanised
piping being used as desired.

Electrical Connections
The electrical connections are simple and

assuming an A.C. supply the live wire is
taken to one side of the thermostat, the
other side of the later being connected to
the heater e'ement. The second terminal of
the heater is connected to neutral. In the
interests of safety it is also desirable to
earth the apparatus.

Overlapping plates with slots cut out for
the two water pipes and the electric cable
are used to finish off the base of the outer
tank, being attached by self -tapping scews.
It is not really necessary to insulate the
small compartment so formed as the losses
are slight but it may be packed with fibre-
glass if desired.

The tank should be filled with water
before the heating element is switched on.
As the water heats up it expands and a
certain amount will dribble from the outlet
pipe. This effect is not noticeable in use
after the main body of the water is hot.

The thermostat will have a range of
about 70-190 deg. F. and the setting
selected represents the temperature at which
the current is switched off. As the operating
differential is usually about 8-16 deg. F.
the water will be colder than the setting by
this amount before the heater is switched on
again. In areas where the water supply is
hard, furring will be minimised if the set-
ting is kept below 150-160 deg. F.

The restrictor should be adjusted so that
with the tap turned on the flow from the
outlet becomes intermittent. It is then
screwed out gradually until a full flow is
just maintained.

Running Costs
To enable an estimate of running costs

to be made a few calculations are included
below.

A gallon of water weighs 10 lbs., con-
sequently, a If gall. heater holds 151b. of
water. To raise 'lb. of water through

deg. F. requires r British Thermal Unit,
and therefore to raise 151b. to 16o deg. F.
assuming incoming main water at 6o deg.
will require 15 x (16o -6o) B. Th. U.=
1,500 B. Th. U.

To find the heat produced by an electrical
heater the formula B.Th.U. per minute=
Watts can be used. Assuming a 5co-watt

17.58
unit this will give out heat equivalent to

500 = 28.5 B.Th.U. per min. In order
17.58
to supply the 1,500 B.Th.U. necessary to
raise 151b. through too deg. F. it will there -

1,5o0
fore take

28.5
= 521 mins. approx., or

allowing for general losses of so per cent.,
about 58 mins.

A 750 -watt unit would take
17.58

1,x
750

500
or about 38 mins. after allowing for losses.

Once the temperature set on the thermo-
stat has been reached the heat lost to the
external air though the tank walls and
insulation must be balanced by the input of
the heating element.

The thermal conductivity of granulated
cork is about o.3 B.Th.U. per hour for
each deg. F. temperature difference through
one square foot of surface. This is for a
thickness of tin, and as the tank insulation
is tin. the heat transfer will be half of
this amount. The tank walls have little
insulating value and may be ignored.

the constructional details a tank of
Tin. by Sin. by r3in. has been assumed
and by adding tin. all round for the insula-
tion an overall size of r tin. by gin. by 17in.
will be obtained. The area of the outside
surface will then be given by the sum of

Brass p/uq

Cover screw
and washer

Adjuster screw

4.-Section of the restrictor.

(2 x9 x 17) + (2 x it X 17) + (2 x9 x t)
= 878 sq. inches cr 6.1 sq. ft.

The temperature to be used in the formula
is the difference between the water inside
the tank and the external air, or ambient,
temperature. The latter will vary accord-
ing to the position in which the water heater
is installed, and according to the time of
the year. An average of about 6o deg. F.
can be taken for the ambient temperature,
giving a temperature difference of Too deg.
F.

By inserting the above figures into the
formula we obtain: 1 x o.3 x temp.
difference of too deg. x 6.1 sq. ft.=o.3 x
5o x 6.1=91.5 B.Th.U. per hour loss
through the insulation. As a Soo -watt ele-
ment gives 28.5 B.Th.U. per minute it will
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need to operate for 91.55- or approximately
2'4

3.2 mins. in every hour to balance the heat
loss.

To sum up the above it can be seen that
to heat II gallons of water from 6o deg. to
the working temperature of r6o deg. requires
the element to operate for about 58 mins.
and thereafter the thermostat will cut in and

NEWNES PRACTICAL MECHANICS

out to give an average operating period of
about 31 mins. in every hour to maintain
this temperature.

The operating time to heat incoming
water which displaces that used will, of
course, vary according to the amount used
and can be calculated from the above for-
mula if the quantity can be estimated.

The total cost of running the heater can
then be deduced quite accurately as a 500

505

watt element takes kilowatt of electricity
per hour and a 750 -watt one k.w. hr.

The method outlined above can be applied
to a water heater of any size and with any
form of insulation if the factor " k "
(thermal conductivity), is known for the
latter. The effect of different thicknesses
of insulation on operating time, and of
different sized elements on the rate of heat-
ing can also be derived.

A Blowpipe for BrazinA
A Useful Addition to the Home Workshop

BLOWPIPES for professional brazing
normally use a fairly high pressure air
supply, but for one here described a

vacuum cleaner and a domestic gas supply
are all that is required. The writer has used
one for some time, and has derived a good
deal of pleasure and satisfaction from it ;
all the parts were obtained from a scrap
yard!

The only variation from the standard pat-
tern is the air pipe which is of large dia-
meter so as not to restrict the air flow.

Vacuum
cleaner
flexible
PiPe

Construction
Two pieces of electric conduit, tin. outside

diameter and tgzin. long were bent as shown
in Fig. r, and drilled to take the small pipe
which carries the air into the gas jet. This
was of brass 7/32in. inside diameter, and
5/16in. outside. A disc of mild steel was
used to plug up the end of the air conduit,
and light gauge sheet steel was used for the
clips which held the conduits together. The
front clip was made from a " T " shaped
piece, the upright of the " T " being bent
round to form a hook. This is useful for
parking the pipe when not in use.

Two taps were fitted to control the flame,
and they were bored out to 9/32in. to avoid
restriction. The air tap was then built up
with suitable tube for connecting up to the
flexible pipe from the outlet side of the
vacuum cleaner. The joint was made with
motor -car, water -hose and worm -drive clips.
The gas tap was also adapted to connect up
with the flexible gas pipe.

Silver -soldered Joints
The parts were silver -soldered together

and a blowlamp was used to supply the heat
for this operation. The first effort in
assembly was to get the small air pipe
accurately positioned in the middle of the
gas jet. To get this right it had to be a
tight fit in the holes drilled for it so that
it remained located while the silver soldering
was done. The end of the air pipe was made
to come kin. inside the gas jet. The rest of
the assembly was quite straightforward.

By P. SCREATON

The Hearth
In brazing or silver -soldering a hearth is

necessary to conserve the heat. A small one
was made in a large flat tin izin. square and
3M. deep, filled level with small coke. (Clean
cinders would do instead.) For small work
firebricks are arranged round two sides, and
the work piece placed in the angle. For
awkwardly -shaped items which will not go

Fig. 1.-General view of the completed
blowpipe showing the positions of the

various parts.

into the hearth extra firebricks are built up
around the joint which is to be brazed.

An Airbleed
The blowpipe does not take the full air

output of the cleaner, which tends to over -
rev, in consequence. While this does not
matter for occasional short runs the motor
could be damaged if used
this way for long periods.
Particularly on the
cylinder type of cleaner,
since on these the air
which is being used
passes through the motor
and acts as a coolant.
.Cutting down the flow
therefore not only over -
revs. the motor but also
reduces the amount of
cooling air.

In order to safeguard
the motor a bleed was
interposed between the
motor and the flexible pipe. This is a piece
of tube about 7in. long with a slot
by 5/16in. (Fig. 2) and with this full open
there is still ample air supply to the blow-
pipe, at a pressure of toxin. of water. A
sleeve was made to cover the slot if greater
pressure is required for a short time.

Anyone interested in blower performance
may like to know that when the bleed is
closed the increase in revs. more than doubles
the output pressure, although the total air-
flow is actually reduced.

Flexible
PiPe

Brazing Technique
Any reader who has not done brazing

before may find these notes useful Clean
the parts to be brazed with a file or scraper,
do not use emery cloth. Assemble the joint
and place in position on the hearth. Heat
up with the flame, do not hold the blowpipe:
too close ; you will see that there is a blue
cone of inner flame and a purplish outer
flame. Only play the outer flame on i.he
joint or excessive oxydisation will result.
When the job is a bright red, heat up the
end of the brazing rod and dip it into the
flux ; some will stick to the hot rod and can
be applied to the joint where it will melt and
run in. Hold the rod to the joint and in a
few seconds the metal will start to melt and
follow the flux.

There is a capillary action by which the
metal easily runs right into the joint.

When the job has cooled just sufficient for
the metal to solidify, plunge it into cold
water. This causes most of the scale to
come off, leaving a much cleaner job.
Silver -soldering

The technique is the same for silver -
soldering and also for sifbronzing ; less heat
is required, and patent fluxes are usually
employed. Silver -soldering is, of course,
particularly useful for work in brass; using
the lower heat, avoids melting the whole job.

Unfortunately these metals and their fluxes
are rather expensive, while " hard " brazing
rod and ordinary borax for a flux are quite
cheap and make an extremely strong joint.

One final point, if yours is one of the
upright type of cleaners don't forget to re-
move the belt which drives the brush before
you switch on.

Movable
sleeve

Slot

Fig. 2.-Enlarged view of the airbleed
in the air supply pipe.

Vacuum
cleaner

NEW AND FULLY REVISED EDITION (8th)

PRACTICAL MOTORIST'S
ENCYCLOPAEDIA

17/6, or 18/. by post from
George Newnes Ltd., Tower House,
Southampton Street, Strand, W.C.2

www.americanradiohistory.com



506 NEWNES PRACTICAL MECHANICS September, 1953

'LIGHT AND HUMAN VISION

2 --An Orbital Cosmos
Modern Observations on the Stellar World

OUR Stellar World, of which the whole
Solar System is but a minute fragment,
is so-called spiral nebula of some

oo,000 light-years in diameter. At one time,
these similar but distant nebula were thought
to be of gaseous nature, but they are now
known to be of stellar formation-island uni-
verses like our own. There are, roughly
speaking, too,000,000 such nebula within
telescopic range, and this represents only the
tiniest fraction of the whole. These com-
plete worlds (Fig. t), at estimated distances of
500,000 to 500,000,000 light-years away from
us, are lens -shaped, and disposed at various
angles to the line of sight when photographed
or observed through a powerful telescope.
Observation shows that the majority of these
nebula are apparently flying away from us
at relative speeds ranging from hundreds
to thousands of miles per second. The
manner in which these calculations are made
will be outlined shortly.

The natural inference is that the Cosmos
or ultimate universe is expanding outwards
from the original centre (Fig. 2). As the
evidence appears so convincing at first
sight, the majority of people resign them-
selves to such a universe. There are. how-
ever, certain serious objections to it, believ-
ing more and more as we do that matter
and radiation are fundamentally similar,
also that matter perforce creates its own
space. However, we shall leave that aspect
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By WILLIAM ELLWOOD

of the problem alone and present a different
sort of argument against a directly expanding
Cosmos. This questions the validity of
certain velocities and real movements of
spiral nebula.

It has long been known that the ages of
innumerable stars are stated in millions of
millions of years, and with them, of course,
the Cosmos ; yet, if the calculated speeds of
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Fig. 2.-A Cosmos expanding directly from the original centre.

it would be reasonable to

Fig. 1.-Two impressions of spiral nebula. One is inclined at about
45 deg., the other is seen in profile. These " nebula" were at one
time thought to be of gaseous nature, but it is now known that they
are of stellar formation. Our own world is considered to be a typical

spiral nebula.
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nebulae toward the exterior
boundary. On the contrary,
the effect which obtains all
round is one of uniform
distribution of nebulae.

114

distant nebula., relative to our nebula, are
true and their directions are in accordance
with direct expansion, those same spiral
nebula would have been in close proximity
to the Solar System a paltry few thousands
of millions of years ago! This suggests that
either our estimate of star ages is incorrect
(which is ridiculous), or that the directions
and true relative speeds of the nebula are
incorrect, which is possible. A way out
of the dilemma is to be found in an orbital

Cosmos, but first
let us glance at the
method by which dis-
tances and speeds are
judged. It is known
as the Doppler prin-
ciple, the effect being
due to the relative
motion between the
source of light and
the observer. For
simplicity, we have
previously referred to
light " rays," which is
quite in order when
talking of rectilinear
propagation, etc., but
we must remember
that in reality it has a
" wave " motion. Now,
since the velocity of
wave transmission is

W. WNorma/ Periods
wz w3 a:, Ws WS W4 WS

Decreased
period of

waves

WM
110

Observer Light Waves

Fig. 3.-Apparent shortening of wave period when observer moves in a
direction opposite to that of light waves.
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Fig. 4.-Apparent lengthening of wave period when observer moves in
the same direction as light waves.

www.americanradiohistory.com



September, 1953 NEWNES PRACTICAL MECHANICS 507

Norma/ wave Periods if light source was- stationary

1
/Light
source

32/ 02

Fig. 5.-Afferent wave periods experienced by
two observers stationary to a moving light

source.

constant in all directions, it follows that the
period of the waves is proportional to the
wavelength. The apparent period of the
wave decreases if an observer is moving in
the opposite direction to that of the waves
(Fig. 3). It increases if he is moving in the
same direction as the waves (Fig. 4). In
Fig. 5 is shown the varying wave period for
two observers stationary to a moving light -
source.

Applying the above principle to nebular
motion, it is found by examination of the
spectrum that if a body is approaching our

own universe, the wavelength of its light is
shortened and certain spectral lines are dis-
placed toward the violet end of the spectrum.
On the other hand, a body moving away
from us increases the wavelength of its light
reaching us and causes the spectral lines to
be displaced towards the red end.

The result of such investigation is that
apparently about 8o per cent. of the spiral
nebula' are receding from us, whilst a
minority of nearer nebula may be approach-
ing us. How the direct expansionist theory
takes care of the latter stubborn minority is
not known. If we consider that the bodies
representing the outer limits of an expand-
ing universe are moving faster than those
bodies nearer the centre, nebula speeds must
vary in proportion to their distances from
that original centre. This demands that no
matter in which nebula an observer is
situated, all the remaining nebula must
appear to be receding from him. Once more
theory and observation contradict each other.
If we consider an orbital Cosmos as sug-
gested in Fig. 6, we shall see that star ages,
nebula directions and speeds, may be
reconciled.

It has, in common with natural entities
both large and small, a circling or revolving
motion. Atoms, planet systems and nebula:
all, in greater or lesser degree, exhibit orbital
characteristics.

The whole structure displays a noticeable
eccentricity. Densely -packed spiral nebula
forming the nucleus, impose an aphelion and
perihelion condition on the outer bands of

The bounds of space may coincide with the ultimate limit of radiation
At this stage no stimuli can be recorded by the brain, any linowled9e
or awareness then existing must be completely independent of anything

on the physical plane .
Ultimate limit of radiation

:.

Ultimate limit of radiation

Fig. 6.-An orbital Cosmos. Spiral universes revolving round a nucleus
of great density.
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Fig. 7.-Kepler's second law. A body in orbit
encloses equal areas of the orbital plane in

equal times.

circling nebula, where nucleus and outer
nebula represent sun and planets respec-
tively. The nucleus, for ever pouring forth
and withdrawing matter into and from the
circling nebula, will never be seen by an
observer in our world ; so truly astronomical
is the intervening distance. We are capable,
however, of observing the effect orbital
motion has on us and our " neighbours."

We must also bear in mind the fact that
light from certain nebula takes millions of
years to reach us, the nebula concerned
occupying an entirely new position in space
at the time of light reception. This, how-
ever, cannot materially affect our present
discussion.

Fig. 7 shows that a body in orbit encloses

As no pertbdic times of nebulae can ever be established, nor any mean
distances of nebulae to focus, it is not possible to apply Kepler's
third law. This states that the squares of the periodic times are
proportional to the cubes of the mean distances.
Planet movements conform

'Nto this law. tx
_ 2 Cc

i,t145 ,1/4)tId- ,...1 Dc
,je J 't

°r 225Inner 0
214205

Assumed reduction n overall
-32 velocity due to transverse position 

in orbit. Outer orbits are slower than
inner orbits, (ie. in respect of each

particular cross-section of the orbital
band) E is slower than O" but faster tharrw,

Fig. 9.-The phenomenon of expansion in an orbital Cosmos.

Fast orbit

Slow orbit

Fig. 10.-TemporOry contracting
effect in an otherwise apparently

expanding Cosmos.

ecelera

Fig. 8 (left).-As
nebulce approach
perihelion, their
velocities increase

to a maximum.

Slow orbit

Fig. IL-Limited expanding
effect in an otherwise apparently

contracting Cosmos.

equal areas of the orbital plane in equal
times. Thus, at aphelion it moves slowly,
but at perihelion it reaches maximum speed
We shall extract such an orbital plane trom
our cosmic universe (Fig. 8), and mark out
the accelerating and decelerating portions of
the orbit, in, shall we say, units of velocity ;
then remove the encircled portion to be
exan-.ined in Fig. 9,

www.americanradiohistory.com



508 NEWNES PRACTICAL MECHANICS September, 1953

Assume that our Stellar World is repre-
sented at W. If, from W, we compare
positions and relevant speeds of acceleration
of other nebulae, we shall be convinced that
the majority are flying away from us. In
reality, nebula " A " to " I " are accelerat-
ing away from us. We are accelerating
away from nebula " M " to " T." The
resulting conviction is one of expansion.
This fanning out effect still prevails in vary-
ing degrees, no matter in which direction
we look. The further nebula are towards
perihelion, the greater will their velocity be
relative to ours. Our acceleration away from
the distant, and slower, rearward nebula,
will give them an apparent velocity greater
than those which are nearer to us. The
phenomenon of " further away, the faster they
go is in accord with recorded observations.
It will be seen that the calculated relative
speeds of " forward " nebula must be in-
creased and those of " rearward " nebula;
decreased, in order to realise true relative
speeds. This, naturally, is due to the angle
at which the bodies are observed.

There are, however, regions where nebulae
could appear to be approaching us (Fig. to),
and in these cases the intervening distances
do decrease. It is due to the transverse posi-
tioning of nebula in the orbit. Nebula
" K " and " L " are at present slightly rear-
ward of W, but as they occupy inner orbits,
it is logical to suppose that they are gradually
gaining on W. In turn, W may be gaining
slightly on nebula "J" occupying an outer
orbit. The result in both cases is a shorten-
ing of the distance between those nebula; and
our world W. Nebulte bearing such a rela-
tionship to us, are in the minority, as such
a change is only noticeable when the overall
speeds of acceleration of observer and
observed are similar. It is, in short, a
secondary or hinging motion. The contract-
ing effect caused by it, is of definitely limited
duration, calculated in millions of years ;
and is eventually superseded by the expand-
ing effect. This minority, just explained,
could very well account for the " stubborn "
fraternity previously mentioned.

When perihelion is passed and the nebula

start to decelerate, the " stubborn " minority
will then offer the only example of expansion
(Fig. i) in an otherwise contracting
universe! This overall contracting effect
will continue until aphelion is reached. The
cycle will then commence all over again.
Naturally, this type of Cosmos offers no con-
tradictions in regard to star ages ; in fact,
it tends to confirm those ages.

Other characteristics such as " curved
light " and the idea of a " space-time cycle,"
take on an added significance when considered
in relation to an orbital cosmic universe, but
these things are beyond discussion here. The
purpose of this article has been to state, as
clearly as possible, that such a universe con-
tains within it, the phenomena experienced
from our ever-changing position in space. It
infers, that the Stellar World is at present
accelerating along a super orbit towards the
point of maximum velocity. The complete
journey round the orbit will take untold
millions of years, only to repeat itself-for
ever.

A Novel Clothes -prop Head
By C. E. STARR

THIS gadget is intended to give complete
clothes line control and to make sure
that the line stays supported by the

prop at all times. My wife has used it with

BLine in first
position if

Prop 1/,
final position

Fig. t -The novel clothes -prop head.

complete success for the past three years,
even in very high and gusty winds.

The device is attached to the prop by two
rivets after the end of the prop has been
shaped to a section sin. x 7/16in. x Bin.

Make from /7SWG.
Bend on dotted lines sheet meta/. Paint for
at 90*to form box section %8 rid protection

///2

i
___,,) ..,___IL___4., [..x___ r___),I 4-1/8dsias - ho/e
34 2 4 12 Box section

viewed from
Inside dimensions /'x7//6 open end

Fig. 2. Metal blank for!caning the clothes -
prop head.

//2
`46 4-1.(- 01*

The wood that projects into the slot is then
filed to the same shape as the slot radius,
this giving solid support to the line right
through the head.

It should be cut from 17 s.w.g. mild steel
sheet, to the dimensions given in Fig. 2, and
then bent on the dotted lines to 90° to form

box section. Four Bin. diameter holes to
take the rivets are drilled before the bending
is done.

Using the Head
The method of using the device is shown

in Fig. 1. Place the prop under line (AB)
until line is lying as far down as possible
between the two tongues. Then turn in a
right-hand direction, when the line will take
up position CD in the bottom of the slot: it
will be lying along the slot already cut in the
top of the wooden part of the prop.

Ash -pan Improvement
By C. WILLIAMS

THE type of ash -pan for which this
improvement is intended is the all-
night -burning type, and its purpose

is to facilitate emptying and eliminate the
danger and annoyance of the wind blowing
the ashes about.

The device consists merely of the addition
of flaps to the existing ash pan. These are
of approximately 16 G. metal and are of a
width and height to suit the pan. The
height of the flaps and the distance between

App. G
Height to suit Approx

centres must, of course, be the same.
As shown in the illustration, the flaps are

folded to envelop pins which are bent to rest
on the edge of the pan. This keeps the flaps
in nearly vertical position; they lay back
slightly and so cannot fall shut.

Before removing the pan, a poker is passed
along, closing all the flaps into a horizontal
position. Their size and shape should be
such that they just touch each other, thus
enclosing completely the ash in the pan. In
this position the ash can be carried in com-
plete safety. Any handy man can make this
small conversion, the scrap materials used
costing about is.

View in direction A"
showing how N..
wire 45 bent
to keep flaps

Contra to suit: open.

c.p,orox%g'

General arrangement for an improved ash -pan.
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Simple Microprojector
A Device for Projecting Botanical and Biological Specimens on to a Screen

MUCH of the eyestrain involved in
viewing and drawing microscopic
botanical or biological specimens can

be eliminated by the construction of a micro -
projector. The specimen must first to
mounted on a slide in the customary manner
for use with a microscope, and a much
magnified image is then projected on to a
screen in a darkened room.

An easy and perfectly satisfactory layout
is shown in Fig. 3. The slide is held by
elastic bands or strip springs against the

Solution

Condenser

S/ide

obtained. What is important is that an
accurate record of the cell structure is clearly
shown in black and white. The microphoto-
graphs of botanical specimens reproduced
on the following page were all ob:ained in
this way. 

Objective

Fig. 1.-A perspective
view of the apparatus

which protects the slides from
the heat given off by the lamp.

side of a wooden box containing a 050 -watt
lamp, a hole being cut in the side of the
box to illuminate the slide. If available, a
low power objective should be taken from
a microscope and mounted on a wooden
stand as shown in the illustration and the
relative positions of lens and screen adjusted
until a bright image is focused on the
screen. The actual positions will depend on
the objective employed. If an objective is
not available, a substitute can be devised
from two short -focus convex lenses placed
close together and preferably mounted as in
Fig. 2, when light only passes through the
centre of the lens system. A focal length
of tin. is the most satisfactory. The wooden
stand not only holds the lens system but
also acts as a baffle, shielding the screen
from stray light.

Translucent Screen
The maximum convenience in viewing, a

translucent screen should be made by
stretching a piece of greaseproof paper upon
a wooden framework of dimensions roughly
12M. x t2in., and the screen is then observed
from the remote side. With this scheme a
magnification of 3o to 4o diameters can be
used for successively demonstrating the
specimen to an audience in a darkened
corner of the room.

It is fascinating to make photographic
records of minute specimens, and with a
microprojector this is fairly easy. If the
screen is replaced by a photographic film, an
exposure of an hour is necessary but if,
instead, gaslight paper replaces the screen,
an exposure of three minutes is sufficient.
The light and shade in the resulting print
are reversed, but this is not really important
since the specimen is usually stained to show
up its structure and so in any case the
natural colour contrasts could not be

Slot
Ran

More Elaborate System
As mentioned above, the heating of the

slide may cause inconvenience in certain
cases, particularly if it is desired to exhibit
the slide continuously for a long period, or
if the specimen is likely to be damaged by
heat. To overcome this the more elaborate
system of Fig. t may be set up.

In the new scheme, the heat from the
lamp is absorbed in passing through a solu-
tion of 5 grams of alum in too grams of
water contained in a rectangular trough. The
solution is extremely efficient in transmitting
the light rays and absorbing the heat rays,
but tap water may be used as a fairly good
substitute. For the best effect the light
should traverse about tin. of solution.

Because of the increased distance of the
slide from the lamp, a bigger hole must be
cut in the side of the lamphouse and a con-
denser used to concentrate the light on the
slide. The size of the hole depends en
the diameter of the condenser lenses, but in
the writer's scheme the latter is I Zin. so the
hole has a diameter of tin. As can be seen,
the condenser consists of two short -focus

objective convex lenses mounted in a short length of
tube so that the position can easily be
adjusted.

Microscope
objective

Mountings
The slide is carried as before by strip

springs mounted on a baffle. Thus, an inde-
pendent mounting can be arranged for the
objective with an easy focusing adjustment
if desired (Fig. 3). The objective is held in
a tight -fit copper tube roughly I lin. lone:

Fig.3.-A
simple layout

which is not so
elaborate as that

shown m Fig. I.

If a piece of red Cellophane or other trans-
parent red paper is held between the lens
and the gaslight paper, the image can be
focused directly on the gaslight paper.
Exposure is effected by removing the Cello-
phane. The advantage of this method lies
in the fact that the slide gets warm owing
to its proximity to the lamp; if exposure
were made by switching on the lamp, the
glass slide would be heated up from cold
and the consequent expansion would result
in a blurred image. (The expansion of the
specimen itself is negligible, it is the increase
in thickness of the glass causing the very Fig. 2.-A substitute for an objective can be
short distance from lens to specimen to alter made from two short -focus convex lenses mounted
that upsets the focus.) as shown.

Light

11111111= !'rod

Fixing bolt

' 1

I

'11

'..,'
,../ Rectangular piece of

wood with hole in the
///3'i centre for lenses

l/,
,

lilltv.

Wooden battle
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Transverse section of a lily seed showing the Typical transverse section of a stem.
ovaries.

this copper tube rides in a slightly bigger
copper tube which has a diagonal slot cut
in its upper surface. A Bin. of brass rod
soldered cn the inner tube projects through
this slot end as the rod is moved along the
slot it causes the objective to rotate and

Makin

thus advance or recede from the slide. With
this layout the components may be mounted
rigidly on a baseboard.

For exhibiting to large audiences, a higher
power lamp must be used in order to get
sufficient light to illuminate an image three

Transverse section of host (right) and longi-
tudinal section of parasite (on left).

or four feet in diameter. The lamphouse
will now need redesigning for cooling pur-
poses, but the simple box arrangement with
a too -watt lamp has met all the require-
ments of the writer. Alternatively, a 2 -volt
car headlamp bulb can be used in the box.

a Chimin Clock
A Novel Conversion Utilising the Disused Mechanism of an, Alarm Clock

THE ordinary domestic alarm clock, once
its alarm mechanism ceases to func-
tion, is often discarded, yet with some

stout plywood and some oddments from the
junk -box it can start its life over again, but
now in the form of an attractive and novel
chiming timepiece.

The first thing to do is to take the alarm
clock, remove it from its case, clean it with
some petrol and check the actual time mech-
anism. The alarm mechanism is best out
of the way and can be removed with a little
patience and careful use of pliers, which can
be used for slackening the nuts on the clock -
frame corners. The timepiece, now cleaned
and inspected, is best put in a paper bag
and placed on one side.

Construction
The clock case takes the form of a model

church. The clock face and front of the
church is a piece of seven -ply. Cut this to
size, sandpaper, and locate and drill a ;in.

diameter hole for
the clock hand
spindles to pro-
trude. Placing the
clock mechanism
in the position
it will eventually
take up at the
back of the piece
of plywood y o u
will find that

AN\ there are two
gear wheels on
the front of the
" works " which
prevent the hand
spindles from pro-
truding through
the hole made for
them. A recess
must be made in
which these two
gear wheels can
work, so mark
around them and
carefully cut out
the desired space
with a sharp

IE
uw

Extension
spindle to
be Fitted

here

lock fete

Fig. t.-Side view of
the clockwork mechanism.

By L. J. PAYNE

knife. It will be wise to work layer by
layer, counting the layers as you go until
only one is left. Now try the timepiece in
position and make sure that, using vacated
holes in the clockframe, it can, when the
time comes, be wood -screwed into position.

Front and side view of the

Also, ensure that the mech-
anism is not obstructed
by splinters and that the
hand spindles stick out for
at least a ;in. from the
clock face (Fig. t).

Clock Case
We can now proceed

with the clock case. The
tower sides and church
end -pieces can be cut from
some 3M. by tin. or Sin.
by fin. timber. So, too,
can the buttresses, which
will prevent any tendency
of the clock to fall over on
its face. When cut, the
tower sides and the church -
ends can be glued and

(loc.'? case.

ll4

nailed into place. The roofs, too, can be fixed
with strong glue and panel pins. The church
end sloping roofs are made from three-ply,
four pieces being cut to 28in. by 3M. The
two front buttresses can be glued on and
nailed into position where they will help to
cover any heads of the nails holding the
church -ends in position. (Figs. 2 and 3.)

Now that the case is finished, except paint-
ing, etc., we can wood -screw the clock
mechanism in position and, having ascer-
tained that it is in working order, turn our
attention to the chiming arrangement.

Chiming Gear
The chiming is achieved by fitting an

extension to the centre spindle, to the other
end of which is fixed the minute hand. Upon
the extension are soldered two cam discs cut
to the shapes shown in Fig. 4. As these
discs rotate once every hour in an anti -clock-
wise direction they slowly raise and suddenly
release two striking arms which strike their
respective bells, four times an hour in the
case of disc " C " and once an hour in the
case of disc " D." This arrangement will
result in one bell being struck every quarter,
and both bells every hour.

The extension spindle is a piece of fin.
brass rod, tfin. long. It was drilled at one
end lengthwise in order that it made a good
fit on the centre spindle at the back of the

/6%"

Figs. 2. and 3.-Front and side view of the clock case.
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timepiece. Cross drill this spindle and then
tap 4 BA, so that the extension can now be
firmly fixed to the spindle and yet can be
loosened and adjusted if necessary. The
two cam discs C and D can be improvised
from old clock -gear wheels. or if a neater
job is preferred they can be cut from scrap
metal.

Cutting the disc for the quarter-hour bell
can be a most exacting task if the accuracy
of the bell -ringing is to be ensured, so per-
haps the improvisation of some wheel or
disc which is already marked or cut out in
some way will give a better result.

When the cam discs are ready for fixing,
solder them on to the extension spindle
about 3/16in. apart, making sure that they
are facing the same way, as shown in Fig. 6,
when viewed from the back of the clock.

Aftese
- - -61

Disc C Disc 0 Extension

Fig. 4.-Cam discs and
extension spindle.

Stub of
winding key

Extension
to stub of whavh:ng

key

Fig. 5.-Detail of winding
key extension.

indeed, bicycle bells and many containers
used in the kitchen can produce quite
pleasant chimes. When everything functions
as it should do attention can be devoted to
fixing on the hands and " lining up " the
chimes.

First, ensure that the two striking arms
will operate within a second or so of each
other once an hour-this is the hourly
chime, and so, with one hand holding the
cam discs in the " just operating " position
fix the hour hand on with the other hand,
ensuring at the same time that the hour
hand takes up a position pointing to

Stop

Hour Striang
arm

The Striking Arms
The holes left in the clock frame by the

removal of the alarm mechanism will now be
useful for the pivoting of the striking arms.
As the winding shaft protrudes from the
back of the clock frame on the right-hand
side and needs clearances to allow for wind-
ing, it will be necessary to have the striking
arms arranged on the left, as in Fig. 6.

The striking arms are best made from
some non-ferrous metal in order that the
soldering necessary can be easily done.
Obtain some brass or copper tubing with an
internal diameter of about tin., cut two
lengths of approximately tin. each and on
to them solder the striking arms. Using
any finely threaded bolts which will fit
smoothly inside the pieces of tubing, secure
the arms to the clock frame and test for
smooth action, as any slackness will prevent
accurately rung bells. The arms themselves
must not be too rigid or they will have a
tendency to either " stick " to the bell,
having hit it, or fail to hit the bell altogether,
when moved slightly away. In fact, the
quarter-hour arm will need a fair amount
of whip if its cam disc has any inaccuracies.
This can be provided by using about 21in.
of clock spring. Clock -spring steel is
difficult to work with, but nipped carefully
on the edge and bound with copper wire to
the arm, followed by soldering, a joint
which is strong enough can be obtained.
Using this method a brass nut or washer
can be fixed to the other end of the piece of
spring to act as a striker. Small coiled
springs are used to give the striking arms
the necessary sharp action at the moment of
striking.

Assembling
Assuming that the clock case has been

painted a dark grey colour and is otherwise
ready for the final stages of assembly, the
clock and its chiming mechanism can be
firmly fixed into position. The provision of
bells should present no serious problem,

oisc

,"sc

Quarter
striking

arm

rig 7.

End v es
of face

prinErna stick

This 'bell
struck

every quarter

Fig. 6.-Showing the arrange-
ment of striking arms and bells.

12 o'clock. Similarly, we can fix the
minute hand so that it lies above the hour
hand. At this point it is advisable to
consider th2 hands and the clock face. The

original hands can be used, but if a 7in.
clock face is desired hands 21in. and 31in.
long must be made. These can be made of
3/32in. squared brass and soldered to the
original brass sleeves, unless it is desired
to adjust the time from the front of the
clock. If so, the minute hand must be fixed
firmly to the minute hand spindle, prefer-
ably with the aid of a small grub -screw and
a " flat " filed on the spindle in the
appropriate place. To make winding easier
an extension to the winding key is necessary,
as shown in Fig. 5.

Clock -face Digits,

The clock -face digits can be put on in
white paint using a printing stick with an
end cut to the shape shown in Fig. 7. By
rotating the hands through the various hours
and smearing the stick with white paint on
each occasion a neat print can be made for
each hour, taking care to keep the printing
the same distance from the tip of the hour
hand and always pointing towards the centre
of the clock face. The outside end of each
print must, of course, be level with the tip
of the minute hand when that hand passes
over it. The 12 o'clock mark can now be
made, the minute hand being moved away
while this is done.

The door was coated with Indian ink and
water-colours and glued in position, while
the windows were water -coloured on thin
card and also glued in position.

Using a pen and Indian ink a suggestion
of stonework can be made on the corners
and around the windows. These little
touches will help to give the finished clock
a more pleasing appearance. The one shown
has kept gcod time and correct chimes for
oyez six months.

Items of Interest
The SA/4 Jet Bomber

THE second prototype of the SA/4 long-
range high-level jet bomber, which was

recently delivered to the Ministry of Supply,
was designed and built at the Belfast works
of Short Brothers and Harland, Ltd. This
aircraft is to carry out special trials for the
development of some of Britain's latest
secret equipment. Incorporated in the air-
craft are many unique features including
those relating to flying
controls.

The SA/4 carries a
crew of five, has a
wing span of ro9 ft.
and is 102 ft. long. It
has a tricycle undercar-
riage with four-wheel
bogies and nose wheel
steering. The members
of the crew are housed
in a pressure cabin
to enable them to
operate the aircraft at
high altitudes.

John Cobb's Car
THE car in which

John Cobb set
up the world's land
speed record of 394.1
m.p.h. has been bought
by Dunlop for exhibi-
tion, first at Fort
Dunlop where its tyres
were made, and then
round Great Britain.

tl-ton Conveyor Belt
ACONVEYOR belt weighing III tons is

being shipped to India from Dunlop's
general rubbsr goods factory in Cambridge
Street, Manchester. The belt, which will
convey hot drenched coke in an iron and steel
works, is 397 yds. long.
A Remarkable Model

THE accompanying illustration shows a fine
example of model engineering crafts-

manship. It is a quadruple expansion marine
engine, built to a scale of r/16th full size,
and is the work of the late Mr. S. J. Ward,
of Northampton.
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THE name 3-D popularly covers several
completely different methods of pre-
senting and projecting films, not all of

them of recent origin. Film making has not
altered very much since the introduction of
talking pictures in 1928, and since that time,
apart from an increasing number of colour
films, the technical side has remained more or
less in the same groove. Improvements there
have been in matters of detail-in sound -
recording equipment, in the optics of cameras
and projectors, in various trick processes in
the studios, in the laboratory and in the
comfort of the tip -up seats-but funda-
mentally the technical methods of production
and presentation have remained static.

Why should there be a change? Cinema
going had become an established habit all
over the world. Association of sight and
sound in the flexible medium of cinema had
created an instrument for conveying informa-
tion in a manner most easily absorbed by the
public. Whether the information was of a
trivial " escapist " entertainment type or of a
serious educational or propagandist character,
the impact was irresistible.

TV Competition
Then came TV. At first, particularly in

Britain, the new rival combination of sight
and sound communication had little effect
upon the cinema box offices. America was
slow off the mark with public television
services, but Arnerica is a land of enthusiasm
and crazes, and when the TV craze caught
on, it did so in no uncertain manner. Over
the past three years, hundreds of thousands
-even millions-of TV sets have been :old
in the U.S.A. There the television set has
already taken its place with the refrigerator,
the washing machine and the automobile, as
an essential part of the American way of

The Shape of
Stereoscopes, Panoramics and Stereophonics Briefly Ex

living. The high
pressure TV cam-
paign of the last
Presidential elections
put the final seal
upon its success.
Television in the
U.S.A. is not merely
an " it would be nice
to have it " product
in the home-it has
become a "must
have it " fitting and
fixture.

This tremendous
popularity of tele-
vision in America,
with its alternative

Fig. I (Left). - Gine-
rama . Schematic sketch
showing (at bottom of
picture) camera taking
three separate nega-
tives, prints from
which are projected
with three projectors
on to wide panoramic
screen, running syn-
chronously together
with multiple s ound
tracks reproducing on
six sets of loudspeakers.

programmes, highly competitive on a spon-
sored basis, naturally has had serious effects
upon the box office earnings in that country.
For the first time in the fabulous history of a
fabulous industry, American films were not
earning their production costs in their own
country. The livelihood of thousands of
craftsmen and technicians and an enormous
capital investment in plant at studios and
theatres was in peril. Smaller theatres,
especially those operating on a marginal
basis, went to the wall. Something had to be
found to tempt the public away from the
hated television receivers back to the cinema.
What was it to be? Sound saved the cinema
from bankruptcy in the late twenties. Was
there another magic technical " gimmick "
that would do the trick again?

The Transition from Silent to Sound Films
At this point it is necessary to recapitulate

briefly what actually did happen in 1927-28,
because there is a great
deal of similarity, not
only in the situation
facing the film world
to -day, but in the
sequence of events.
With falling attendances
and rising costs films
seemed to be losing
their hold in the enter-
tainment field. Money
was short ; 5927 was
a slump year in the
U.S.A. Wide pictures,
photographed on film
70 m.m. wide com-
pared with the standard
35 m.m., were tried
out by Fox Films,
projected upon huge

screens, and were received by the public
politely but not enthusiastically. Jack, Sam
and Harry Warner, heads of a (then) medium-
sized film producing company, decided to try
a new development of an old idea, the talking
picture, as a last gamble to draw the public.
Electrical gramophone disc recording had made
great advances in the previous two or three
years, and the Warner Brothers decided to
take up the Vitaphone, a system of running
synchronously film and gramophone discs.

Inverted

CAMERAS S/DE
BY S/DE

Camera 2upside
down (to bring
lenses close

together)

2

' V
CAMERAS

AT RIGHT ANGLES

D\IC

ii

VV
CAMERAS FACING

2

V 4'

SPEC/AL CAMERA
rwo MECHANISMS
TWO NEGATIVES

Fig. 2.-Alternative methods of photographing
3-D.

Starting with operatic recordings and " The
Jazz Singer," they went on to make " The
Singing Fool," with Al Jolson. The associa-
tion of a dynamic personality with the new
technical novelty captured the imagination
of the filmgoers, and the initial presentations
at New York and other key cities and in
London played to capacity audiences. Never-
theless, within a couple of years, the Vita -
phone system of making talking pictures was
on its way out, the mechanical restrictions
inherent in the gramophone recording method

Projector

Lower sight line

Fig. 2a.-Profile of new wide screen presentation-s to 1.66, by
Paramount.
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Films to Come
dained By BAYNHAM HONRI (President of the British Kinematograph Society).

proving impracticable, except for long
scenes, each approximately one reel in length,
filmed by several cameras at the same time.
Much more flexible were the new sound -on -
film systems by Western Electric, R.C.A.,
British Acoustic and others. The shape of
the silent picture was adjusted to allow for
the sound track to be printed by its side, on
film of the same gauge that ran on the
original Edison Kinetoscopes of 1889. And
so, with mobility and flexibility restored to
the motion picture itself, the industry settled
back into an era of prosperity, stability and
complacency.

Film History Repeats Itself ?
The history of 1927 looked like

repeating itself twenty-five years later. For
in 1952 there was presented in New York an
extraordinary new type of entertainment,
" Cinerama," the name of which was evolved
by combining the words " cinema " and
" panorama," indicating the basic principles
of the system. In addition, sound is repro-
duced from a separate medium, as in the days
of Vitaphone. Upon a huge, curved screen,
about 6o feet wide and 25 feet high, with a
maximum depth of about 15 feet, are thrown
three pictures side by side from three projec-
tors. The pictures are interlocked and syn-
chronised so that the three separate motion

PHOTOGRAPHING
Two cameras face
to face photograph
scenes via. mirrors
at 45° to /ens

® PROJECTING
Two projectors synchronously project

through polaroid filters

Polaroid filters
(on projection room

portholes)

pictures join together to form one complete
composite of such an immense field as to fill
the whole of the wide angle of vision of the
human eye, about 65 deg. horizontal and

6o deg. vertical. Cine-
rama's range from the

Stereo -techniques 3-D Cameras
Two Newman -Sinclair cameras are mounted on an adjustable baseplate.
The latest stereo -techniques camera, now under construction, combines

two camera movements and lenses in one camera.

majority cf seating
positions is about
146 deg. and 55 deg.
respectively, thus
enabling the eye of
the viewer to take in
a field which ap-
proximates to what
he normally sees
directly in front of
him and to the left
and right. The whole
field of vision, in-
cluding what is
called " peripheral
vision," is thus filled
by the composite
images put upon the
screen. The system
is not stereoscopic,
since the viewer's
right and left eyes
are not fed with
separate picture in-
formation, filtered
by polarised spec-
tacles or other means
of optical isolation.
Yet the effect is said
to give a very start-
ling illusion of the
third dimensional,
assisted, no doubt, by
stereophonic sound.
Six separate sound
track s, recorded
magnetically on one
film, are fed to five
sets of loud -speakers
equally spaced behind
the screen, together
with additional speak-
ers in the auditorium.
As the picture,

Fig. 3.-Diagrams illus-
trating the photograph-
ing and projecting of

3-D systems.

- Spectator wears
Polaroid spectacles

V

for example, of a motor -boat passes across
the screen from right to left, so does the
appropriate sound come from the appropriate
loud -speaker. (See Fig. I.)

Most of the long-standing technical stan-
dards of film making and projection have
been ignored -by the promoters of Cinerama.
The size of each frame of picture is one-
half higher than normal and occupies the
full width of the film, between the perfora-
tions. The film travels 5o per cent. faster
through the projectors, which pull down s:x
perforations for each frame as against the
normal four. Sound is on a separate film
altogether, which carries a magnetic coating
and six sound tracks. Discrepancies in the
joining up of the three composite images
is cleverly concealed to a large extent by
means of a wobbling vignetting device which
softens the joining edges. The Cinerama
camera is a complicated affair shooting three
negatives simultaneously with three 27 m.m.
focal length lenses set at 48 deg. angles to
cover, in composite form, the complete field
required by the Cinerama screen.

The inventor of Cinerama, Frederick
Waller, was a -" Special Effects " (i.e., trick
photography, etc.) specialist for Paramount
for some years, and during the war perfected
a gunnery trainer. In this a composite picture
from three projection machines was projected
inside a sphere, simulating conditions likely
to be met in aerial combat. From this gun-
nery trainer was developed an improved
system to which was added stereophonic
sound, resulting in Cinerama. Cinerama is
playing to capacity in New York, Los
Angeles and elsewhere. It provokes enthu-
siasm-it is said to be a " new experience "
-and the programmes, so far, have been
designed to exploit what is called " audience -
participation." Is Cinerama, then, the

gimmick" that the film industry
requires?

There is no doubt at all that Cinerama
is a colossal success. But it is -expensive to

- install; quite beyond the -pocket of most
cinema proprietors. Furthermore, it necessi-
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(A) The image on a standard 35 m.m. film is compressed horizontally (but not vertically) by a supplementary Hypergonar lens on the camera lens.
(B) A compensating Hypergonar lens on the projector lens restores the picture to normal, but widens it to an aspect ratio of 2.66 : 5 on a wide curved
panoramic screen. The scene is from " The Robe " (2oth Century Fox), the ,first full-length production to be shot with the CinemaScope process.

tates the sacrifice of large numbers of seats,
the screen can only be installed in wide
auditoria, it is a medium suitable only for
specialised subjects, and the personnel to
operate the equipment is at least five times
as many as for the normal cinema.

Alternatives
The cinema moguls, therefore, looked

around for alternative methods of presenta-
tion which might give the same " audience -
participation " effect as Cinerama: the same
sense of stereoscopy. Not unnaturally, they
rediscovered genuine stereoscopic films, to
which their attention had been drawn by a
number of stereoscopic short films shown at
the Festival of Britain's Telekinema. A
feature film " B'wana Devil " was made with
a system known as Natural Vision, which,
like the Telekinema's " Stereo -Techniques "
process, used polar screens for sorting out
what the left eye and the right eye should see.
Two negatives are photographed simul-
taneously on cameras coupled together and
lens systems which are very approximately
Sin. apart, but capable of being varied from
about 24in. to yin. separation, accord-
ing to the depth of the shot being photo-
graphed. For long shots or for exaggerated
three-dimensional effects, a wide inter -ocular
separation is used. In practice, the two
cameras face one another and adjustments
for parallax and convergence are made by
precision control of mirrors and by toeing -
in one of the cameras. (See Fig. 2 and 3A.)

Prints from the resultant twin negatives
are projected in the cinema on two projectors
which are mechanically or electrically inter-
locked, and the " left " and " right " eye
images are projected through polaroid filters
mounted on the projection room port -holes,
the polarisation of the two filters being set
at 90 deg. to one another. Viewers wear
spectacles fitted with polaroid filters adjusted
in the same manner, and these filters ensure
that the left-hand image is allowed to reach
the left eye only, while the right-hand image
is similarly filtered through to the right eye
(Fig. 3B). The novelty effect of " B'wana
Devil " caught the imagination of the
American public and it did enormous busi-

ness. Soon there were many three-dimen-
sional systems (by now known as " 3-D ")
offered to producers-Paravision, Stereo
Cine, Dunning, Producers Service and Tri-
Opticon (the American version of the British
Stereo -Techniques system). All of these
systems worked more or less on the same
lines as " Natural Vision " and required the
spectator to wear polaroid spectacles. M.G.M.
revived their " Metroscopix " system which
required the viewer to wear spectacles having
red and green glasses to sort out what the
left eye and right eye should see.

Wide Screen
Meanwhile, loth Century -Fox acquired the

French invention which they now call
CinemaScope. This is not a 3-D system,
but is more on the lines of Cinerama, inas-

much as the object is to project a picture
upon a very wide concave screen, but from
one projector only, instead of Cinerama's
three. To do this, scenes are photographed
with a cylindrical lens of special design fitted
in front of the normal camera lens which
has the effect of compressing the scene hori-
zontally. The projector is fitted with a simi-
lar lens, which expands the scene again to
its original aspect-of 2.66 to r compared
with the normal 5.33 to 5 (see Fig. 4).

CinemaScope is sometimes referred to as
the " Poor Man's Cinerama " ; the screen
proportions are actually a little wider, 2.66
to r compared with Cinerama's 2.4 to a, and
both utilise stereophonic sound to heighten
the three-dimensional illusion. One film,
" Prince Valiant " is now being made in
England on the CinemaScope system, but
it is significant that a second camera is

-C/NEMASCOPE SCREEN S/ZE
rSTANDARD SCREEN SIZE -1

o-ooy-yo-oso--o-000-o

STEREOPHONIC SOUND PRODUCES
THREE DIMENSIONAL EFFECT SO
THAT DIALOGUE AND EFFECTS
COME FROM TRUE POINT OF
OR/GIN ON SCREEN

Projector with
special /ens

Fig. 4.-A comparison of the CinemaScope and s.'-f;ndard s:reens.
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Fig. 5.-Wide screen proportions can be obtained by using -a shorter
focus lens on the projector and cutting off a section of the top and bottom
of each film frame. This illustration shows the old normal frame and
the section which would be utilised within it for a screen aspect of 1.75 : I.
The projector is fitted with an aperture plate in its gate of this ratio.

simultaneously shooting a negative for more
normal type of projection.

Other American companies have been
making pictures on normal equipment, which
are intended for projection on large or wide
screens, by cutting off sections of the top
and bottom of the picture and using projec-
tion lenses which have a short focal length
(see Fig 5). Various aspects of from 2 to
1.86 to I, 1.75 to 1 and 1.66 to I are being
tried by different companies, but the more
moderate ratio of 1.66 to r seems to be
gaining favour (Fig 6). The fact is,
few cinemas, especially British cinemas,
are structurally suitable for extremely
wide screens. Nevertheless, larger screens
have become popular and the improved
technical standards necessitated by such
large screens may well give audiences
something of that sense of participation in
the scene being viewed that gave Cinerama
such a success.

Exciting days are ahead for cinemagoers.

001'4

The film people
are determined to
change the shape
of pictures to come
so that they are
unlike the " hated "
television. It will
be recalled that the
shape of the pic-
ture. in British
television at one
time had a propor-
tion of 5 to 4, butthat this was
changed a couple
of years ago to a
standard of 4 to 3,
which is the same
as the old normal
cinema screen.
H. J. Barton-
Chapple in Prac-
tical Television
revealed recently
that this standard,
equivalent to a
screen proportion
of 1.33 to I, has
not been very
strictly adhered to
by set manufactur-
ers. Similarly, the
cinema proprietors

seem to hold differing views about the
changing shape of the new big screen, which,
it must be added, will have a metallic or
beaded surface to increase reflection, apart
from requiring a more powerful light source.
(See Fig. za).

Ultimately, the cinema may give us wide
screened, coloured three-dimensional films,
but in the meantime we will be served up
with one or the other of these developments
separately. Stereo films are extremely
popular with audiences, notwithstanding the
necessity of wearing polaroid spectacles,
judging by the London success of " The
House of Wax." No less than twenty-five
3-D films of similar type are now being made
in Hollywood, most of them of the
" horrific " type, exploiting the special
characteristics of this medium. It is a
curious fact that no major British production
is being made on true -3-D at the moment,
especially as the British Stereo -Techniques
system was first in the field and probably
still leads in the intricate technique of this
type of photography.

It is not beyond the realms of possibility
that cinema owners may vary the method of
presentation from week to week -3-D one
week, wide panoramic screen the following
week and a reversion to the old normal
screen on a third week, according to the
type of subject being presented. This will

Approximate
proportions
with relation
to existing -

4x3 Standard

Proportion of
height as to
width of screen

/t33 to /4x3 EltiLtdine9rd

1.66 to 15 x 3

1.75 to 154 x 3

1.86 to 152 x 3

2 to I6 x 3

2.6 to /
Cinemescope8 x .3

Fig. 6.-Normal wide screen and panoramic
screen aspect ratios.

depend upon a simplification and agreement
within the industry of the standards to be
used, a move which is being carried out by
the British Kinematograph Society in con-
junction with the Society of Motion Picture
and Television Engineers of America. I
think such a variation of presentation would
appeal to cinemagoers if it could be achieved.

Whatever happens, exciting days, or
rather evenings, lie ahead for cinemagoers,
who will be the first to benefit from the
intense competition now developing between
the cinema and television.

Receioal
Pass Your Driving Test. By A. Kilgour.

Published by C. Arthur Pearson,
Limited, Tower House, Southampton
Street, Strand, W.C.2. 80 pages.
3s. 6d. net. (Fourth edition.)
AS its title suggests, the aim of this book is

to assist prospective licence holders to
pass their driving test. It is divided into
four sections, the first of which deals with
the details of the actual driving test and lists
the practical points which the examiner
watches. Section 2 is titled " Driving Test
Hints " and, with the aid of many photo-
graphs and line drawings, the various
manoeuvres through which the applicant has
to take his vehicle are dealt with in detail.
Questions and answers on the highway code
form the book's third section, and here are
listed all the possible questions which may be
put in the oral section of the test. Section 4
deals with traffic signals and signs : those
made by the driver, by the police on point
duty and the permanent roadside signs. The
appendix contains a table of vehicle groups ;
a table showing where to apply for a driving

test and a table giving stopping distances at
different speeds. Each section is simply
explained and carefully illustrated with
photographs and diagrams and all this
information is concisely packed into a
pocket-size book which can be carried and
studied anywhere.

Model Maker's Workshop. By E. W.
Hobbs, revised by Norman G. Taylor.
Model Motor Boats, by Norman G.
Taylor. Published by Cassell and Co.,
Ltd., 37/38, St. Andrew's Hill, London,
E.C.4. 65 pages. 4s. 6d. net each.
THESE two books are included in Cassell's

new Model Maker series. " Model
Maker's Workshop " deals, in addition to
workshop layout for general model making,
with model making in the home and the tools
and equipment required for various hobbies.
There are special chapters on woodworking
tools, metal -working tools, materials, the
lathe and items of workshop equipment which
are easy to make and useful to the model
maker. The book is illustrated with numerous
line drawings.

The first chapter of " Model Motor Boats "
deals with the subject from a general point
of view, types of model, simple workshop

equipment, etc. Following this is a chapter
which goes into the question of motive power
and includes hints and advice on the installa-
tion and operation of power plants, including
steam diesel, glow plug, spark ignition and
miniature jet motors. Practical construction
is given a chapter to itself and all the general
principles of hull and superstructure con-
struction are dealt with. Four designs are
contained at the end of the book and there is
a chapter dealing with each of these. Line
drawings are used throughout to supplement
the information given.

just Published

WORKSHOP CALCULATIONS
TABLES AND FORMUL/E

Tenth Edition
by F. J. CAMM

A handbook dealing with methods of calculation,
solution to workshop problemc, and the rules
and formulas necessary in various workshop pro-
cesses. It contains all the information a mechanic

normally requires.
From all booksellers 7/6 net.
by post 8/- from the publisher,

GEORGE NEWNES LTD. (Book Dept.),
Tower House, Southampton Street, W.C.2
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Car Battery Charging Control -2
THE method by which voltage control

is secured was broadly described last
month. The control units may vary

in shape but the principle of operation is
the same. There are two main types ; the
first is that in which the voltage controller
looks much the same as the cut-out, though
the cut-out may be identified by the presence
of a stop on top of the armature to limit
its movement. The Lucas RF9i control
box is typical of this type. Of the second
type, the C.A.V. " barrel type " is often
found on British cars.

The Lucas RF9i Type Control Unit
This type of unit consists of a cut-out

and regulator mounted side by side on a
moulded base, which carries the terminals.
The cut-out is of the type described last
month. The regulator is shown diagrammati-

Fig. 6.-Simple voltage Fig. 8.-The ,form of the
regulator. barrel.

cally in Fig. 6. It consists of a moving part,
A, on which one contact is mounted. A
is fixed to the frame, B, by a flat piece of
spring steel, and is thus allowed to vibrate.
On the core D is wound the coil. The
spring normally holds the armature A away
from the core so that the two contacts are
closed. The dynamo output is connected to
the frame of the unit, as is one end of the
coil. The other end of the coil is taken
to earth, in this case, the car chassis. The
current flowing from the dynamo through
the coil magnetises the core and tries to pull
the contacts open. It is arranged that this
will not happen whilst the dynamo is rota-
ting at a low speed, but as the dynamo
speed increases, so will its voltage. When
the voltage reaches a high enough level the
force of the spring will be overcome and the
contacts will be opened. This action places
the resistance in the field circuit, which
reduces the current through the field and
reduces the dynamo voltage. With the reduc-
tion of voltage, the magnetism of the core
becomes insufficient to overcome the spring,
so that the contacts close again. The resis-
tance is now shorted out of the field circuit,
allowing the dynamo voltage to increase
again, which once again opens the contacts.
This cycle of operations is continually
repeated, and the armature assumes the
vibratory action of a door bell. As the
speed of the dynamo rises its voltage, when
the resistance is switched out, will also rise,
which makes the vibratory action faster.
- A diagrammatic sketch of the regulator as

used, with its associated circuit is shown in
Fig. 7. Some extra features are also
introduced. It will be seen that an
extra coil is wound on the core, and this
coil is tapped in the middle. To one end
is brought the dynamo output from the cut-
out. The tapping point is taken to the
battery circuit and the other end to the con-
suming units, with the exception of the
starter motor. All the current from the
dynamo flows through this winding, and adds
to the magnetic effect of the core. A high

Control Units and Regulators
(Concluded from page 465, August issue)

By F. J. FULFORD

current increases the degree of control and
protects the dynamo against overload.

The adjusting screw E, by which the regu-
lator is set, is also shown. This screw bears
against a strip of bi-metallic material which
distorts with a change of temperature. By
this means, the setting of the regulator is
altered as it warms up, enabling the battery
to be given a rapid boost charge after the
car is first started from cold.

The Barrel -type Regulator
The principal of this type of regulator is

the same as that previously described but the
mechanical arrangement is different
It consists of a hollow cylinder con-
taining a further hollow cylinder of
smaller size, as shown in Fig. 8. The
inner cylinder is in two pieces, having
an air gap in the middle. The con-
trolling coils are mounted on the inner
cylinder, and inside this again is the
armature. The armature is supported
on two diaphragm -like springs, one at
either end of the barrel. The armature
of this unit, however, vibrates in a
floating manner. It also has two coils,
one being the voltage controlling coil

and the other for current compensation.
The main contacts are at the left-hand
side of the regulator as shown, and are
denoted Cx in Fig. 9. These, contacts
are normally kept closed by the spring

Fig. 7.-Regulator circuit of Lucas RF91 type.

D. When the magnetic field due to
the dynamo voltage becomes strong enough,
the armature is pulled to the right, opening
the contacts. This switches in the field
resistance, which lowers the dynamo voltage,
the magnetic pull on the armature is reduced,
allowing the spring to regain control and
the contacts close again. The vibratory
action is thus set up, just as it was in the
case previously described. Inside the con-
trolling spring D, a second pair of contacts,
C2, will be noted. At the top end of the
dynamo speed range the armature movement
becomes great enough to close these con-
tacts, which short-circuits the field. In this
way a greater degree of control is effected
at higher dynamo speeds.

The regulator has three adjustments, A r,
A2 and A3. Ax and A3 take the form of
plugs which may be screwed in or out of
the barrel. The plug Ax controls the posi-
tion of the main contacts and should not
be touched after the regulator bas been in
service, since the contacts become bedded in
by hammering. Turning the plug turns one
contact. Sparking is then likely to develop,
which might lead to the welding together of

the contacts. The plug A3 controls the
spring pressure on the armature and controls
the regulated voltage. The adjusting screw
for the second pair of contacts is mounted
inside the plug A3, so that after altering
A3 it is necessary to alter Az if it is to be
kept in the same position as before. It is
Az which controls the regulated voltage at
high dynamo speeds. Special tools are
needed to make adjustments and to unlock
the locking rings.

The Adjustment of Regulators
It is perhaps natural that the owner of a

failing battery should attempt to prolong its
life by altering the regulator. This course
is unwise. If the battery plates have shed.
the active material, the capacity of the battery
will be much reduced, and it will become
charged to the limit of its capabilities in a
short time. The charging rate will then be
satisfactory at the beginning of a run, but
will soon fall. In a case such as this, it is
better to have the battery checked with a
high discharge cell tester than to interfere
with the regulator.

Every other possible cause of trouble
should also be checked before alteration of
the regulator is considered. The fan belt
should be tight enough to avoid slip. All
connections should be clean and tight.

If, after this check, the regulator still
appears to require attention a quick check
on its operation can be made by connecting
a voltmeter across the battery, with the engine
running. Note the battery voltage when the
cut-out is open, and then gradually increase
the engine speed. There should be a rise in
the voltage when the cut-out closes, and then
a steady rise up to the point where regula-
tion commences. After this there should be
no substantial rise. If a load is now switched
on, in the form of the head -lights, a momen-
tary drop in voltage may occur, but the
reading should quickly recover. Similarly,
when the load is switched off, a slight rise
may be noticed, but here again it should
quickly correct itself. If everything appears
to be in order, the charging rate may now be
adjusted. To do this, a voltmeter is con-
nected across the dynamo output and the
circuit opened by carefully inserting a piece
of paper between the cut-out contacts. The
true regulated voltage will now be read. For
this test the engine should be running at a
'moderate speed, since the secondary current
controlling coil is not in operation; damage
may occur if the engine is over -revved. The
regulator is normally set to maintain a stated
voltage, usually somewhere between 71 and
81 volts for 6 -volt equipment.

Fig. 9.-Barrel-type regulator and circuit.
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Practical
courses in many
other subjects
including 
Draughtsmanship.
Carpentry. Chemistry.
Photography. Commercial
Art. Amateur S.W. Radio.
Electricity. Languages.
Mechanics, etc.

INITTYPNTE
THE ONLY POSTAL CO!.LEGE WHICH

IS PART OF A WORLD-WIDE

w20 INDUSTRIAL ORGANISATION

LEARN THE PRACTICAL WAY
Instruction and Equipment

Here at last is the only real way of making home study successful.

Actual equipment is supplied, thus combining theory and practice in

the correct educational sequence. Whether your need be for career,

hobby or general interest, here is the ideal method for acquiring the

knowledge in the most efficient way possible.

QUICKER-BETTER-MORE INTERESTING
With these components you can carry out practical experi-
ments in your own home thus gaining knowledge far more
rapidly. This equipment, specially prepared and designed,
remains your property, and it provides thoroughly sound
basic sets which can easily be expanded to meet your
growing knowledge.

Over 150 courses of modern

Hom.. Study covering every

aspect of Industry and
Commerce.

POST THIS COUPON TODAY
Please send me your FREE book on Practical Courses.
To: E.M.I. INSTITUTES, Dept. 144X,
43 Grove Park Road, Chiswick, W.4.

NAME

ADDRESS
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is
=SLIDE
.RULES

have been used by the
Engineers and Surveyors

responsible for the world's,.
most famous constructions.

The more important your work
the greater the necessity for

Reliable and Accurate Instruments.
insist on using only Thornton's for

complete satisfaction. Illustrated cata-
logue sent post free on request.

A. G THOUITON LTD
.77uww.,nent Special -us -to

WYTHENJ'HAWE, MA.NCtif/TE R_

Tel : WYThenshawe 2277 (4 lines)

RECOMMENDED TOOLS

NEW LIGHTWEIGHT DRIVE speci-
ally designed for use with small power
tools (see " The Model Engineer," April
23rd). Standard length 97/6. Collet Cal)
41- extra. Deposit 25/6. 12 monthly pay-
ments, V-. Post paid.

TYLER MARVEL 7' BANDSAW
complete with spiral and flat blades and
spiral and fiat blade guides ; motorised
A.C. single phase £33. Deposit £8 58. Od.
and 12 monthly payments of 45/5. Carriage
extra.

BURNERD CHUCKS. Screwed direct
fitting Myford M.L.7 (no back plate required)
4' 3 -jaw 0.8.15913 Deposit 40/3. 12 monthly
payments 10/11. 6' 4 -jaw Ind. 125/-.
Deposit 32/-. 12 monthly payments 8/7.
Post paid.

PERFECTO 5' sTROKE HAND
SHAPERS £15 17s. 6d. Deposit 79/5.
12 monthly payments 21/10. Machine with
auto. feed £17 17s. Bd. Deposit 89%5. 12
monthly payments 24/7. Carriage and
packing, 7/6 extra.

SELECTA 4# D.F. grinders a.c. single
phase £719s. Od. Deposit 40/-. 12 monthly
payments 10/11. 6' bench grinders a.c.
single phase £16 5s. Od. Deposit 81/-. 12
monthly payments 22/5. Carriage paid.

MY -FORD M.L.7 BENCH LATHES
£48 58. Od. Deposit £12 2s. and 12 monthly
payments 68/7. Alternatively deposit
£12 26. 6d. and 18 monthly payments 47/11.
We pay carriage out.

ON BETTER TERMS
FOBCO STAR I' CAP. BENCH DRIL-

LING MACHINES fitted Jacobs' chuck
£35 8s. 9d. Deposit £8 17s. 9d. and 12
monthly payments 50/11. Pedestal model
£40 6s. 9d. Deposit £10 2s. 9d. and 12
monthly payments 57/-. We pay carriage
out.
Also available fitted No. 1 M.T.spindle.

PROGRESS JUNIOR CAP. BENCH
DRILLS for belt drive £13 59. Od. Deposit
BEM 12 monthly payments 18,3. I' Cap.model with motor mounting less motor
£22. Deposit 1101- and 12 monthly payments
30/3. We pay carriage out.

MONODEX REVOLVING LATHE
CENTRES No. 1 or No. 2 M.T. shank,
37/6. Post paid.

REEVESCO DOUBLE ENDED SLID-
ING TAILS TOCK DIEHOLDERS for
13/16" and r diem. button dies. No. 1 or
No. 2 M.T. shank 14/6. Post and packing

SEI.ECTA PORTABLE ELECTRIC
DRILLS. Universal a.c./d.c. Standard
equipment 3 -jaw drill chuck and key.
clip and chain and 3 yards triple core cable.
Warranty supplied with every machine.
r capacity £9 17s. 6d. Deposit 4916. 12
monthly payments 13/7. r can. £12 19s. Od.Deposit 65/- and 12 monthly payments
17/10. r cap. £13 19s. Od. Deposit 70/ -
and 12 monthly paykaents 19/2. r cap -
£15 15s. 08. Deposit 79/- and 12 monthly
payments 2118. Carriage paid. Stand
available for I' and r models, £7 9s. Od.

Carriage refers to Home orders only. Overseas orders carriage extra.

A 1/- stamp will bring you a copy of our 1953 comprehensive illustrated catalogue with
details 01 many " L.B.S.C." small steam locomotives ; workshop equipmenLetc.

A. J. REEVES & CO.
416, MOSELEY ROAD, BIRMINGHAM, 12

Grams: " Reevesco, Birmingham." Phone: CALthorpe 2554

,,THE CHOICE OF EXPERIENCE"

HERE'S VALUE!
ELECTRIC MOTORS

EX PORT ¢URPLUS
NEW 1/4 H.P. Made by
world - famous Manufac-
turer. M01230 Volt A.C.
50 cycles. 1,420 r.p.m.
Single phase. Continuous
rating. Capacity start.
Drip -proof sleeve bearings.
Solid base platform.

Standard drive shaft. Similar to illustration
Complete with condenser. Usual Price, £8.

C PRICE 89/6 Carr./Packing 718.

GENUINE NEW and PERFECT
EX -GOVT, SIGNAL LAMPS

Adaptable as Workshop Spotlight.
For day or night use. 34 in.
lamp. Morse key, view
finder, mirror reflector.
fully wired in strong water-
proof case. Swivel base,
metal screw -in stand. Com-
plete with spare parts, tin
and coloured discs.
Post and packing 23.
Special spare bulbs 1/3.
Free Morse Code Leaf- 13'6
let given with Lamp.

NEW BATTERIES
12 Months Guaranteed
6 VOLT-

Ca xr .6IPx/ng 8'-. 571/612 OL.-
10V

T
x I la /6

Carr.1Pack'g101- "l
NEW THERMOMETERS

Ex -Govt. 0-100 deg. C.
2#1n. dash -fitting. with
approx. 20/40ft. tubing.
Suitable for WATER or
OIL. 22/6Union 2/6 extra.
Post and Packing 1/8.

NEW ALTIMETERS
Ex -Govt. Single Arm.
0-20,000ft. IDEAL FORCONVERSION TO
BAROMETER
Special reduction. 61'6
Post and Packing, 11,

Send for free new illustrated catalogue.

PRIDE & CLARKE Ltd.
(Dept. P.M.), STOCKWELL ROAD,
LONDON, S.W.9. BRlxton 6251.

EX -AIR MINISTRY WRAY PRISMATIC BINOCULARS. -
6 x 30 eyepiece focusing. Guaranteed condition. Complete in
web case. Price, £711916. Leather case, if desired, 10/- extra.

EX -GOVT. BARR & STROUD RANGEFINDERS. -80 cm.
base. Original cost approx. 000. Perfect condition. E12.

EX-R.A.F. MARCHING COMPASSES. -As new, L1/1/-.
OPTICAL KIT for simple Astronomical Telescope, 9/6.
EPISCOPE LENS with constructional diagram, 12/6.
ACHROMATIC OBJECT GLASSES.-Diam. 50 mm., focal

length 5 in. Perfect. 10/6 each.

New illustrated Catalo:ue on request. Satisfaction guaranteed on all
purchases or full refund.

CHARLES FRANK,
67-73, SALTMARKET, GLASGOW, C.I

Phone: BELL 2106-7

AND

ALLOY

SHEETS, RODS, TUBES,
MOULDINGS, ANGLES, SECTIONS, ETC.

This material is light, tough and easy to work
Some of the uses of
Alumnium

Caravan Building, Caravan Repairs,
Sheds, Garages, Car Repairs, Lean To's,
Greenhouses, Television and RadioChassis

WE CAN SUPPLY LARGE OR SMALL QUANTITIES :
Send for Stock List to

RUISLIP DISTRIBUTING COMPANY
100 HAMPSTEAD ROAD, LONDON, N.W.1

Telephone EUSton SI76'7

SINGLE PHASE A.C. ELECTRIC
MOTORS. Large fresh stock of new and
re -conditioned Electric Motors. Ex-
amples, 116 h.p. Crompton New, £4,
carriage 5!-. 1/3 h.p. English Electric,
used, perfect, Vertical Mounting, 23/15/ -
carriage, 5/6. 7/8 h.p. G.E.C. Repulsion
Induction, New, 2912,6, carriage 8/9.
G.E.C. .9 h.p., New, £9/17/6, both types
Ball Bearing. We also have many other
similar bargains.
PLESSEY GRAM MOTORS. -Shaft
has three diameters,`giving three speeds,
A.C. Shaded Pole motor, brand new.
Has provision for 200 to 250 volts, price
12/6 each, post 1/-. £6 per dozen,
carriage. 3/6.
ELECTRIC BELLS. -New. on hard-
wood base board. 6 to 12 volts L.T. Ideal
domestic door -bell, price 3/6 each.
post lid.
RELAYS. RELAYS. RELAYS. -We
have 10.003 Relays for disposal. P.O.
types 3,000 and 600 from 10 ohms to
10,000, mostly 4/6 each, to clear. Alsowe have thousands of spare relay
armatures, blades, and other relay parts
Offers invited from dealers for the whole
or part.
IRONCLAD SWITCH FUSES.-
(Splitters) 4 -fuse, 21 amp. Coolex make.
Bargain for electricians. 5/- each, post
1/2. Four for 201-, post free.
SLYDLOK FUSES. -New, 15 amp., 2/6
each, post 3d. 30 amp. Slydlok Fuses,
new. 3/6 each, post 4d.
TOGGLE SWITCHES. Ret. No. 5d/531.
Single Pole CO. New. 10,000 for disposal.
7/8 doz.. post 9d. 721- gross, post free.
Reduction for larger quantities.
JUNCTION BOXES. 2 -way Ref. No.
50/490, 4/6 doz., post 9d. 481- gross,
post free.
U.S.A. THROAT MIKES. 1/0 each,
post 3d. 121- doe post free.
SELENIUM RECTIFIERS. 12 volt
4 amp. fullwave, new, 22'6 each, post
1/2. 24 volt 4 amp, 401- each, post 1,6.
FIRE SPIRALS. 1 kilowatt 220/240
volts., 1/6 each. post 3d. 15/- dozen,
post free.
P.V.C. CONNECTING WIRE. Copper
tinned. 21 s.w.g. in coils 100 yds.. 8, coil,
post V-.
NAVIGATORS' PRISMATIC COM-
PASSES. New, fn transit cases. Alcohol
Flu agate, large size, originally cost £45,
our price to clear, 50/- each, post 2/-.
TRANSFORMERS. Input 233 volts,
output 4.5 plus 4.5 giving 9 volts output.
suitable chargers, electric blankets
and similar L.T. work. Price 15,- each,
post 2/-.
Callers are welcomed at our new show-
rooms at 353, Bearwood ltd., Smethwick.

L. C. NORTMALL,
16, Holly Rd.. Quinton, Birmingham 32

'phone WOO 3166.
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HARNESSING THE, SUN
Modern Ideas on an Age-old Problem

THE earth's climate is not likely to alter
appreciably within the next too
million years, but the naturally occur-

ring terrestrial sources of energy will be
exhausted long before that. It is not sur-
prising, therefore, that increasing interest is
being shown in the direct exploitation of
solar energy.

At first sight, the idea that the sun's rays
can supply our fuel needs appears absurd,
yet the earth receives approximately too
billion British Thermal Units of energy from

Convex /ens

Region of
high temp.

Fig. L-Simple burning glass in which the
sun's rays are concentrated into a small area.

the sun every second, which is the amount
of energy available in six million tons of
coal. Even in Britain, where the sun is
obscured by clouds for long intervals, suffi-
cient solar energy is received to more than
supply all our needs.

But although we are innundated with this
bountiful supply of energy, it has proved
exceedingly difficult to harness. It is true
that in the past determined attempts to make
use of it have beets few and far between,
but there is no doubt that within the next
too years the world's rapidly dwindling
naturally occurring fuel reserves will make it
imperative that satisfactory methods for its
utilisation be worked out.

The effectiveness with which solar energy
can be harnessed will to a large extent
depend upon geographical position; no doubt,
the tropics and the arid regions of the world,
where there are long periods of brilliant sun-
shine will provide the most advantageous
sites from which to develop the use of this
energy.

Rays from
the sun

Solar Furnaces
In our youth we were all familiar with

the use of the magnifying glass (convex
lens), or even the crude lens formed by the
thickened bottom of a glass jar, which could
focus the sun's rays into an intense spot of
light. The heat developed in this small area
was sufficient to char paper and at times
cause it to, burst into flames (Fig. t). This
application of solar energy dates back to the
Ancient Greeks, and as long ago as 1774
the burning glass had been used to melt
iron.

Because of the difficulty in making and
the resulting high cost of large glass lenses,
recent solar furnaces have used spherical
mirrors to focus the sun's rays (Figs. 2 and
3). A loft, diameter aluminium mirror
furnace, in which the sun's rays were con-
centrated by a concave mirror (Fig. 3),
reached a temperature of 3,000 deg. C. in a
few seconds and has been used to study the
behaviour of metals and refractory materials
at high temperatures. The largest solar
furnace built so far was erected last year in
the French Pyrenees, and has a aoft. diameter

By " PHYSICIST

mirror which can produce 75 1,ilowatts of
energy in the form of heat.

Attempts have been made to use the heat,
which is produced by solar furnaces, to pro-
duce mechanical power, and sufficient steam
has been generated to drive low horsepower
steam engines, but because of the large size
which a full scale power plant would have
and the consequent high cost, it has not
been pursued farther.

There are reports, however, that a solar
power plant is supplying the industrial fuel
needs of factories, and the National Physical
Laboratory in India is investigating the use
of solar energy to drive low -power engines
and also for domestic cooking.

Evaporation Units
Drought and lack of pure drinking water

is one of the main obstacles to the develop-
ment of the arid regions of the world and
a menace to shipwrecked sailors. Hence, ;t
is only natural that the methods of over-
coming this lack of fresh water should have
been actively investigated. A solar soil.
developed during the war by investigators at
the Massachusetts Institute of Technology,

2.-Single mirror solar furnace.

has proved of inestimable value on life rafts
and in the tropics for purifying sea or
brackish water by evaporation.

Solar energy has also been used in the
production of salt from brine, particularly in
Palestine and Australia. In this particular
application, it has been found that the addi-
tion of certain dyes to the brine can increase
the uptake of solar energy by as much as
35 per cent.

The Transformation of Solar Energy into
Electricity
This phase in the development of solar

energy has been very actively pursued, with
a view to employing light and heat sensitive
devices.

When two different metals are joined
together and one junction is heated, an
electric potential is set up and a current
flows around the circuit as long as this
temperature difference is maintained. The
effect, which is referred to as the " thermo-
electrical effect," is not the same for all
metals.

It has been suggested as a means of trans-
forming solar energy, but the results to date
are not particularly encouraging, for the
overall efficiency of the process has never
exceeded 5 per cent., even when lenses and
reflectors were used to concentrate the sun's
rays on to the converter.

Consideration has also been given to the

use of photo -electric cells of the barrier type
(such as are used in exposure meters), but
here also, the overall efficiency of energy
conversion is low, being considerably less
than t per cent.

Some progress has been made in the use
of photo -galvanic cells. These are cells con-
taining chemicals in solution, in which an
electric potential is generated between cells
on which the sunlight falls and similar cells
kept in the dark.

The use of phosphorescent materials,
which continue to emit light after the inci-
dent light has been cut off, has been
suggested as a means of storing and utilising
solar energy. It is thought that they may
prove of value when low intensity of illumi-
nation is required, as for example, to light
side streets in towns and cities after dark.

Water Heating for Buildings
This application of solar energy has

-aeceived much attention in America, as a
means of heating dwellings and business
premises. A heat absorbing fluid, such as
water, is circulated through pipes which are
exposed to sunlight. The fluid is circulated
through a large reservoir and from thence
throughout the bulding, see Fig. 4.

In California, sufficient hot water for
an average -sized house can be obtained from
a collector of about 7 or 8 square yards in
area.

If the reservoir is large enough, the heat
can be stored for use when the sun is
obscured. The problem of heat storage has
received much attention.

Certain chemical compounds undergo
physical changes, such as melting or crystal-
lisation, within the temperature range 3o
deg. F to too deg. F and these changes are
invariably accompanied by the evolution or
absorption of heat. The most important
chemical in this respect, has proved to be

Hiph temperature
developed here

(b)

Pays
from the

sun

Rays
from
Me
sun

\`

Concave
mirror

Fig. 3.-[More elaborate forms of solar furnaces.
(a) Using two convex lenses.
(b) Using two concave mirrors.

These enable more energy to be collected
without increasing the size of the apparatus.
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Glauber's salt crystals which lose their water
of crystallisation on heating through 90
deg. F and in so doing take up a quantity of
heat. On cooling, through the same tempera-
ture range, this heat is re -emitted. The
quantity of heat which can thus be stored
is quite appreciable. It has been calculated
that Glauber's salt is able to store eight
times more heat than the same volume of
water over the temperature range of 8o deg.
to too deg. F.

Other methods of heat storage, such as
the circulation of the fluid through big con-
tainers filled with pebbles, have been sug-
gested.

Various estimates of the efficiency of this
method of using solar energy have been
made, and 15 to 3o per cent. seems to have
been achieved.

Undoubtedly, this method of using solar
energy is one which will find increasing

Sunlight

1
Pipes on root

//awl ///////////////////...vz/zz/

Water reservoir
Lagging

To radiators etc. in house

Fig.- 4.-Diagram of a system for house heating
by solar energy, allowing heat to be stored for

use when there is no sunlight.

application, for, although the initial capital
outlay may be high, the subsequent running
costs are negligible. Unfortunately, it is
only likely to be of real value in those parts
of the world which receive plenty of sun-
shine all the year round.

Photosynthesis by Sunlight
By the term photosynthesis is meant the

use of sunlight to promote biological growth,
more particularly in plants. We are all

familiar With the ,manner in which. growing
vegetation can store the sun's energy. Plants
use sunlight to synthesise carbohydrates from
carbon dioxide and water, using chlorophyll
(the green pigment present in most plants)
as a catalyst. (Fig. 5.)

Actually, our fuel supplies-wood, coal and
oil-have all originated from plants and trees
and, therefore, represent solar energy which
fell on the earth as long as one million years
ago.

The amount of solar radiation which
becomes fixed by photosynthesis in normal
plants and trees is disappointingly small and
never exceeds 0.5 per cent. of the incident
radiation. Wide investigations have been
made to devise a means of increasing the
rate of fixation of this energy, in the hope
that it may also lead to improved food pro-
duction. A minute, single, green -celled
plant organism, known as alga, has been
discovered which multiplies rapidly and can

cost were low enough. .Present cost of pro-
duction is, however, too high to allow success-
ful exploitation for this purpose.

Investigators in the field of photosynthesis
have not confined their investigations to mass
alga culture. Realising that solar radiation
is not wholly in the form of heat energy
and that processes which only make use of
the heat energy are wasteful, they have
explored all the possible processes in which
the light energy of solar radiation is utilised.
Chemical reactions, such as the oxidation of
water to hydrogen peroxide at metal oxide
surfaces exposed to sunlight, have been
explored and a process has been reported
in which sunlight falling on a solution liber-
ates oxygen and hydrogen from water and
the solar energy thus absorbed is later
recovered when these gases are burnt together.

Energy From the Winds and the Sea
About 2 per cent. of the sun's energy

WATER + CARBON DIOXIDE+ SOLAR ENERGY CARBOHYDRATE
CHLOROPHYLL

0 CARBOHYDRATEON
B

CARBON DIOXIDE + WATER + HEAT ENERGY
URNING

Fig. 5.-4Eagrammatic representations of (A) Photosynthesis. (B) Release
of solar energy during combustion.

transform solar energy with a higher effi-
ciency than normal plants. At present, the
strains of alga which are used can trans-
form about 2 per cent. of the light falling
on them and it is hoped that new strains
will be bred which will increase this figure
considerably.

Alga looks like proving a satisfactory
food ; it is not distasteful and, in addition
to having a high protein content, it is rich
in vitamins. It is of easy cultivation and
the rate of production is high, reaching 4o
tons per acre, per annum.

The usual method of cultivation is to cir-
culate the alga, suspended in water, through
transparent pipes which are exposed to sun-
light. Food for the alga can be most organic
fertilizers and carbon dioxide, which is dis-
solved in the feed solution under pressure.

In addition to its use in food production,
alga might find use as a fuel provided its

which falls on the earth is taken up by the
.gases of the atmosphere in producing winds
and by the sea in producing waves. This
represents an enormous amount of energy,
but it has proved very difficult to harness.
Small wind -driven generators have been
developed and experimental plants, giving
between too and t,000 kilowatts, are being
constructed.

Consideration has also been given to the
extraction of the energy of motion of sea
waves, but the enormous size of the con-
verting machinery has prevented its exploita-
tion.

There is little doubt that solar energy will
ultimately be harnessed to meet our fuel
needs and, although the investigations under-
taken to date do not appear to have solved
the problems standing in the way of large
scale power production from solar energy,
they do represent a notable step forward.

Venner S.O.S. Life
THE operation of the Venner S.O.S. Life-

saving Transmitter is simplicity itself,
and the necessary drill can be carried out
by any man, woman, or even child. As
soon as the lifeboat gets clear of the sinking
ship all that has to be done is to take the
thin steel rod (secured by the beckets hold-
ing the oars), unscrew the small cover at
the end of the box-sticking out Sin. from
the side of the thwart-insert the rod in the
hole and keep turning the small handle
underneath.

Within a second or two a light appears
in one of the small windows on the end of
the box, indicating that the handle is being
turned fast enough. At the end of approxi-
mately 3o seconds another light appears in
the second small window and indicates that
the S.O.S. is being continuously trans-
mitted ; this second light is in parallel with
the aerial and registers tlie signal each time
the apparatus transmits.

The tuning of the apparatus is fixed and
needs no attention over long periods. Neither
are there batteries nor accumulators to run
down. It will thus be appreciated that the
Venner S.O.S. Transmitter is always ready
for instant service and requires no skill what-
soever to operate it.

-saving Transmitter
The small case in which the unit is housed

is made of light alloy in a one-piece casting.
There is a _close fitting base with an efficient
water -tight gasket, lugs for attachment and
water -tight glands for the entry of the
turning handle, and the two water -tight caps.
One of the latter seals the point of attach-
ment of the 'aerial rod, and
'the other, situated under-
neath, covers the tuning
device-whereby the trans-
mitter can be tuned extern-
ally; this is purely for the
wireless operator to check
occasionally that the aerial
is properly tuned. The
transmitter consists of a
crystal -controlled oscillating
valve followed by a power
amplifier valve.

Modulation of the con-
tinuous wave is achieved by
toning. Power is generated
by a geared D.C. dynamo,
with L.T. and H.T. wind-
ing and separate commu-
tators. The brush gear of
these commutators is the
only part of the whole

equipment subject to any form of wear.
The shaft end of the generator is extended

to form the drive of the signal code disc,
which is in turn geared down to provide the
signal keying sequence. The code disc is
formed in such a way as to send out a con-
tinuous alarm interspersed with S.O.S.
signals.

Further particulars can be obtained from
Venner Electronics Ltd., Kingston By-pass,
New Malden, Surrey.

The Varner S.O.S. Transnitter.
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Telephone: MUSEUM 9594

H. FRANKS
58-50, New Oxford Si. London, W.C.1.

One minute from
Tottenham Court Rd. Station

PREDICTOR UNITS, made by
Sperry's, Type AA/5, fitted 4 variable -
speed gear boxes, 115 volts A.C.,
constant speed motor, numerous
worm, right-angle gears, approx.
75 ball -races, cost over £300 each to
make, nett weight 78 lbs., new, in
original packing cases. £11 each.

STEP-DOWN TRANSFORMERS,
input 1801230 v. A.C., 50 cycles, output
4.2, 4.2v., 10 amps., ideal for soil heat-
ing, spot welding, etc., 40/- each.

SELECTORS, Type 10K43045, fitted
cam -operated contacts, 21in. plastic
gear, 12/24 volts D.C. operated, 8/6
each.

DOUBLE -ENDED . spindle. 24 volt
D.C., shunt-wound motors, Ref. No.
51112705, size 3in. x 21n., 15/6 each.

12/24v. D.C. MINIATURE MOTORS,
shunt-wound, size 2in. long, llin.
wide, ideal for operating models,
etc., 12/6.

RENTS 24 -VOLT D.C. 1,20-h.p.
SHUNT-WOUND MOTORS, 3,500
r.p.m. at 24 volts. Will operate on
12 -volt D.C. at approx. half speed,
double spindle, totally enclosed. 27'6.

SPERRY'S CONSTANT -SPEED 115 -
volt 50 -cycles motors, 2,400 r.p.m.,
31in. diem., 6in. long, 5/16in. spindle,
11 in. long, Serial No. LB1931. 45/..

SPERRY'S FOLLOW-ON MOTORS.
Selsyn pattern, sold in pairs, one
generator, one receiver, 115 volts
50 cycles, Serial No. LB 1470. 70/ -
per pair.

12/24 VOLTS HOOVER BLOWER
MOTORS, Ref. 10KB/115, as recom-
mended for car heaters in a recent
issue. Price 27/6 each.

TUFNOL PULLEYS. Fitted ball races,
external diam. 21in., internal diem.
3/16in., 2/9 each, 30/- per doz.

DITTO. 41in. external, lin internal,
5/- each. 55/- per doz. 2,000 of both
types available.

MINIATURE IMPULSE MOTORS
made by " Gents " size 3 x 2 x 11 in.,
suitable for operating models,
switches. etc., operates off- 4/6v.
a.c./d.c. and is very powerful for its
size. Price 8/6 each, post paid.

SYNCHRONOUS CLOCK UNITS.
Self-starting 200-250 v. a.c. 20 cycle,
fitted Sangamo motors consumption
21 watts, size Klin. diam., tin. deep
geared 1 rev. 60 mins. friction reset.
Ideal movements for electric clocks.
With gear train and 51n. hands. Price
22/6 each, post paid.

SANGAMO MODEL S7 SYNCHRON-
OUS MOTORS. 200/250 v. a.c. 50
cycles, final speed 1 r.p.m '27/6 each.

SANGAMO MOTOR UNITS, MODEL
7, final speed 1 rev. 24 hrs. 200/250 v.
a.c. 50 cycles, 27/6 each.

SANGAMO-MOTOR UNITS, MODEL
7, final speed 1 rev. per 7 days, 200250
v. a.c. 50 cycles, 30/- each.

Ex -Air Min. GEAR PUMPS. Type
RFP/1 made by Rolls-Royce, size
approx. 6 x 51 x 51n. Price 30/- each.
post paid.

SYNCHRONOUS MOTORS, 200/250
V.A.C.. 50 Cycles, with gear -trains,
final speed 1 rev. per hr. Ex time
operated Units by well-known makers
size 3lin. x 31in. x 310., 21/6.

DITTO, 2 -revs per hr.. size 31in. 3in.
x 31M. 1.000 of these units available
from stock. 18/6.

SLIDING RESISTANCES. Enclosed
type 20 OHMS 2.3 amp. Price 22/6
each.

VARIABLE RHEOSTATS with screw
thread control, 71 OHMS 4 amp., all
new, unused. Price 22:6. post paid.

DYNAMOTORS. Ideal for car radio,
input 12v. d.c., 1.2 amps., output
12ov. d.c. 40 ma.

"KLAXON." 24 Volts d c. shunt
wound 1/20th h.p. motors, 2.500 r.p.m.
continuous rating, 40/- each.

RECTIFIER UNITS, input 20012.50
volts, a.c., 50 cycles, output 24 volts
d.c. 31 amp., £4 each.

SOLENOIDS, Heavy Duty. 12/24 volts,
D.C., 10/6 each, post paid.

G.E.C. DOUBLE POLE CHANGE-
OVER_RELAyS, Platinum contacts.
Coil resistance 2,500 ohms, I.8/- each.

24 -VOLT MAGNOVOX IIEAVY DUTY
SOLENOIDS, 19/- each, post paid.

MAGNETIC RELAYS, Ref. No. 10F/
8092, Typo L.. Heavy Duty High-
speed relay, 14/- each. post paid.

SOLENOID OPERATED D.C. Con-
tactors, 200/250 volts., coil resistance
2,000 ohms., silver contacts to carry
10 amps., 25/- each.

MAGNETIC RELAY SWITCHES.
300 amp. contacts, 24 volt coil, Type
J Ref. No. 5c/1937. 17/6 each.

P.O. type polarised relays, Type 3201AN,
with 110+110 ohm. coil, 18/- each.

Ex-A.M. 12/24 volt D.C. ROTAX
Solenoids, Ref. 5c/430, 8/- each.

CONTACTOR UNITS, coil volts 24
D.C.. contacts to carry 250 volts,
71 amps, completely shrouded in
metal case, 15/- each.

CLOCKWORK MOVEMENTS fitted
" VENNER " Escapement, runs 10
hours one full wind, final speed 1 rev.
75 secs. Price 9/- each, post paid.

" STANCOR." U.S.A. 2.5 K.V.A. 50e0
cycle auto -transformers. Input, 115/
250 v. Output, 110v. Completely
shrouded, £11 each.

FULL MAILING LIST PRICE 6D.

66 aker' '9

,RING
Regd

4/07/0t,
ref,44,0,t;t4

QUICK.CLEAN.CERTAINECONOMICAL
PRODUCT OF SIR Wm. BURNETT & CO.(Chemicals) LTD.

GREAT WEST ROAD  ISLEWORTH MIDDLESEX ENGLAND

vsasenimineMile

. . . in the home workshop are accomplished with ease
and accuracy on the Myford ML7 Precision -made
Lathe by using accessories from the large ML7 range.
Myford Lathes and accessories are sold through leading
Tool Merchants. Nearest shop ? Write Myford-and ask
for ML7 leaflets.

SPECIAL OFFERS "
PORTABLE ELECTRIC BLOWERS. -
220/230 volts 220 watts. Completely en-
closed, 8ft. flexible hose and nozzle, 7 yds.
C.T.S. Flex. Many uses where clean, dry
air is required. 27/10/-.
CLOCKWORK MECHANISM. -Precision
made movement with contacts making and
breaking twice per second, can be used for
switching on and off lamps, etc. Brand.
new in sound -proof cabinets, 12,e, post 1/6.
HEADLAMP complete with Battery
Case. Fits on forehead. Leaves both hands
free, 7/6, post V-.
VEEDER COUNTER 0-0999. lin. x tin. x
lin. Very useful, 10/-. post 6d.
TRANSFORMERS
Primaries. Secondaries.
All 220 to 4 v. 3.5 A. 10/6.
240 volts 20 v. 5 A., 25/-.
50 cys. 9.75 v. 5 A. and 20 v. 500 m/A.,

25/-.
40 v. 3 A. and 104 v. 1.5 A.,

25/-
.Postage 50 v. 250 m/A. and 4-0-4 v.

and packing (C.T.) 5 A., 20/-.
2 x5012:/mvA. 4,0000m./.A. and 50 V..

X IA Extraction Fans. 230-250 v.
50 cys. Bakelite cased. Silent Running. 70/-.
ACFIL PUMPS. -These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level. Brand new,
only 30/-, post 2/-.
P.M. SPEAKERS. -In cases, ideal for
extension speakers, son.. 30/- ; 5in , 17/6.
Postage 2/-.
THERMOSTAT SWITCH. -Bimetal type
in sealed glass tube, 2/in. x lin. 30 dog.
Cent. Ideal for Aquariums, Wax and Oil
Baths, Gluepots, etc. Will control 1 amp
at 290 v.. 51- each, post 6d.
TIIERMOSTAT.-Satchwell 12in. stem.
0/250 v. A.C./D.C., 15 amps. AC., .1 amp. D.C.,
10 to 90 deg. Cent.. 35/-, post 1/6.
" ELF" CIRCUIT BREAKER, 220 volts.
2 amps., size 3in. round, 10/6, post 1/-.
LOW VOLTAGE CIRCUIT TESTER. -
A self-contained unit for making a complete
and rapid check of the generator -battery
circuit of a vehicle. Battery voltage, reg-
ulator and cut-out settings and generator
performance can all be easily determined.
American made. Complete with instruction
book, 85/10/0, post 2/-.
BATTERY TESTER. -Complete in case
with heavy current test prods 200 amperes.
Plate selector switch with 7 positions.
enabling the test to be made in accordance
with the number of plates per cell. Meter
with coloured scale indication. 701-, post
2/-.
HAND GENERATOR or Battery Changer.
-6 volts D.C. at 4 amps. contained in a
strong metal case with automatic cut-out.
very useful where no mains are available.
could be converted to a wind charger. Only
30/, carriage 5/-.
BLOWER MOTORS. -Dual voltage. 12/24
10 KB/115, recommended for car heaters,

2IAILpost
BEARINGS.-No.BALL. EE2, tin. x lin..

3/-, post free.
THRUST RACES.-13/16In. x lin.. 1/8,
post free.
VOLTMETERS. -0-300 A.C. Moving Iron
31in. Flush or Surface Type, 25/-: 0-300
Flush D.C. Moving Coil, 10/6: 0-20, 21n.
mFlucsh. Iroev:ingposCto11,-,. 7/6 : 0-40, tin. Flush
BATTERY CHARGERS "WESTA LITE."
Input 100/250 v. A.C. Output 12 v. 16 amps..
variable metered output, fused, worth £34.
Our price while they last, £15. Carr. & Pkg.,
15/-.
ACCUMULATOR CHARGERS, 230 v.
A.C. in black crackle case with fuses and
meter, 6 and 12 volts at 4 amps. Bargain
Price, 24/19/6. Pkg. and cam, 5'-.RECTIFIER UNIT. -Input 230 volts.
Output 12-0-12 volts 1 ampere, 50/-, packing
and carriage. 5/-.
PORTABLE TEST METER. -Just the
lob for the home constructor, in neat case.
6in. x 51n. x 41n., reading 1.5. 3, 150 volts, 6
and 60 in/A. D.C., 5 k. and 2.5 k. ohms, 25/ -
each to clear. Post le.
SLOW MOTION DIALS. -61n. Scaled
0-100, reduction 200 to 1 or direct, ideal for
wavemeters, signal generators, etc. Our
Price, while they last, 5/6, post 1/-.
FLASHING SWITCH UNIT with 6 con-
tacts. Full rotation 60 seconds, operated
by a Sangamo Synchronous Motor, 230
volts A.C. 2 watts. In metal case, 3in: x
211n. x 2fin., 15'-, post V-.
SWITCHES. -A row of 5 in a flush mount-
ing bakelite moulding, 511n. x 11 in. x tin.
Ideal for model railways, etc., 5/6, post 9d.
24 -VOLT MOTOR with reduction gear and
cam -operated switches. 15/6, post P-
M -VOLT D.C. MOTORS with/double ended
shaft Sin. x 3in., 8/6, post 1/-.
TWIN FLEX, in black braided covering.
approx. 25 -yd. coils. 7/8. post V-.
HAND TELEPHONE. -Brand new with
cord, 15/- each, post 1/6.
MASTS, TELESCOPIC. -Extending to
12ft. in 7 sections. 15/8, post 1/6.
VOLTMETERS, CELL -TESTING. -3-0-3
volts Moving Coil D.C., complete with test
leads in Leather case. 35/, post V-.
METRO-VICK AUTO TRANSFORMERS
-230,110 v.. 500 watt, totally enclosed,
CUTTER HEADS.-" Recording" high
impedance. A bargain at 55/- each, post 1/-.
CUTTER STYLI!, 6/- per doz.. large
quantity available at special rates.
Send ed. in stamps for comprehensive

latest List.

WILCO ELECTRONICS
104, LOWER ADDISCOMBE ROAD,

CROYDON.
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covering all aspects of training is given to students
before and after enrolment with us.

POST THIS COUPON TODAY
Please send without obligation your FREE book.

E. M.I. INSTITUTES (Dept. 144k)
43 Grove Park Road, London,W.4 Phone: Chiswick 4417/8

NAME

ADDRESS

SUBJECT(S) Of INTEREST

The Model Maker's
* For hand bulb or HIGH EFFICIENCY
tyre pump operation.

SPRAY GUN
for Cellulose, Lacquer, Paints, etc.
Celspray guns are specially designed to operate at
high efficiency without the use of expensive air
plant, yet cost only a few shillings. For a perfect
finish worthy of the craftsman's pride, they are
ideal for models, toys, handicrafts and for motor-
cycles and retouching cars, etc.

* * * * * * * * * * * * * * * * * * * * *

5 YEAR GUARANTEE
* Precision made in brass and duralumin to give *
4: trouble -free service indefinite/y, every spray *
* unit bears this guarantee.

* * * * * * * * * * * * *

No.3

CELSPRAY GUN
No.2 CELSPRAY GUN

FOR CAR TYRE PUMP
Including Guaranteed Spray
Unit, 4 feet rubber tubing,
valve attachment, empty
4 -oz. screw -on container and
instructions for use.

7!6
POST FREE

Clear or coloured Cellulose, etc., also
supplied in any quantity from 20Z. up.
Write for price list and details of kits
for motor -cycles, cars, etc.

Order direct from manufacturers : YEBB ACCESSORIES LTD.,
Electrocult Works, Station Road, Harpenden, Herts. Tel. : Harpenden 3788.

WITH HAND BULB
Complete with Guaranteed
Spray Unit, air bulb,
connector and valve, 8 6
empty 2 -oz. screw -
on container and in- POST
structions for use. FREE

Item
No.

9002

8003

8004

8005

WHISTON'S MIXTURES
SMALL RIVETS, 1/321n., 3/641n. and 1/16in. diameter, round head and counter
sunk in Copper. Brass and Steel up to }in. long. This is real model engineer's
stuff ; cannot be obtained elsewhere. Approx. 5 gross for 5/-.
NUTS, BOLTS, Screws, Washers, etc. Chiefly lin. dia., 21- per lb.
NUTS, BOLTS. Screws, Washers, etc., 2 to 6 B.A. This has been one of my best
sellers for over five years. Only 3/6 per lb. (over 300 to the lb.).
RIVETS, chiefly light alloys, up to 3:16in. dia. About 2,000 to the lb. 3/8
per lb.

8007 EMERY CLOTH and,or Sand Paper. A most useful lot. What a snip !
5lbs. for 5/-.

8008 SCREWS AND BOLTS, 6 B.A.-S B.A. 600 to 700 to the lb. 5/- per lb.
8009 BRASS NUTS, 0 B.A. to 6 B.A. Slightly sub -standard, but all good threads.

Approx. 1 gross for 31.
8012 SELF -TAPPING SCREWS, the modern time-savers. Approx. 1 gross for 4/-.
8013 B.A. WASHERS, 2 B.A. to 10 B.A, in Brass and Steel. It's handy to have the

right washer at the right time. Approx. 4 gross for 5/-.
8014 TAPER PINS, steel, 1116in. to 5./32in. dia., various lengths. Approx. 1 gross

for 2/6.
8015 SPRINGS. A very handy packet of over 100, and over 20 types. Worth £1.

Only 5/- packet.
8017 PHILLIPS' RECESS SCREWS, chiefly 4 B.A. 31.61n. and On. Whitworth.

A wonder assortment. 2/6 per lb.
ROUND HEAD Steel Whitworth Screws. lin. x ldin., llin. and lin., 3/32in.
x lin., din. and fin. 5 gross assorted, 5/ --
WOOD SCREWS, mostly steel, On. to 31n. long. 2/6 per lb.
WASHERS, Ito. to lin. bolt sizes. 3 gross for 5/-.
SPLIT PINS, 1/16in. to 3I16in Ma. It's wise to have them by you. Approx.
3 gross for 5/-.

8002 B.A. STEEL STUDDING, lit. each size, 0 B.A. to 10 B.A. (lift.). Only 4i-.
9022 B.A. BRASS STUDDING, lit. each size, 0 B.A. to 10 B.A. (lift.). Only 5/-.
SPECIAL OFFER applicable to the above mixtures only. 2/- may be deducted
for each complete pound's worth of Mixtures ordered, or one lot of each Mixture
(16 items) for 88/,

8018

8019
8020
8021

WHISTON'S PLASTIC' BELT
This new Plastic Belt specially made to my specification is suitable for all light
drives. It is simply joined by heating the ends on a soldering iron and butting
together. The result-a wonderful quiet endless drive. Price per yard : /in. dia.,

: 31.6in. dia., 9d.: lin. dia.. 112 ; 5/161n. dia., 1110 ; fin. dia., 2/9: lin. x lin.
flat. 219: tin. Vee section. 31,

WHISTON'S LIST
Contains about 800 items. Nuts, Screws, Washers, Bolts. etc. ; by the dozen and
gross. Electrical and Mechanical Gear. Tools, Silver Steel 1121 sizes), Ball
Races, etc. IT'S FREE FOR THE ASKING.
Cash with Order on 28 days' approval. Over 101- post free (Inland). Please send
plenty of post with orders under 10/- ; surplus will be refunded with order.

K. R. WHISTON, (Dept. P.M.9),

NEW MILLS, STOCKPORT

I ---
NEW! LEARN
THE PRACTICAL WAY
With many courses we supply
actual equipment thus com-
bining theory and practice
in the correct educational
sequence. This equipment,
specially prepared and de-
signed remains your property.
Courses include: Radio, Tele-
vision, Mechanics, Electricity,
Draughtsmanship, Carpentry,
Photography, Commercial
Art, etc.

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES
PRIVATE

Accountancy
Advertising
Aeronautical

Engineering

Automobile
Engineering

Banking

Book-keeping

Building
Business Management
Carpentry
Chemistry
Civil Service
Civil Engineering
Commercial Subjects

Also courses for University
A.C.C.A., A.C.I.S., A.M,Brit.I.R

AND INDIVIDUAL TUITION IN YOUR OWN HOME

Commercial Art 8, M.C.A. Licences Sanitation
Drawing Mechanical Engineering Secretaryship

Customs & Excise Officer Motor Engineering Sheet Metal Work
Draughtsmanship Photography Shorthand & Typing
Dressmaking P.M.G. Licences Sound Recording
Economics Police Structural Eng,
Electrical Engineering Production Engineering Telecommunications
Electronics Public Speaking Television
Fashion Drawing Radar Time & Motion Study
Heating & Ventilating Eng. Radio & Television Tracing
Industrial Administration Servicing Welding
Journalism Radio Engineering Writing
Languages Refrigeration Works Management
Marine Engineering Retail Shop Management Workshop Practice
Mathematics Salesmanship and many others.

Degrees, General Certificate of Education, B.Se.Eng., A.M.I.Mech.E L.I.O.B.,
.E., A.M.I.I.A City & Guilds Examinations, R.S.A. Certificates, etc.

THE ADVANTAGES OF E.M.I. TRAINING
* The teaching methods are planned to meet modern
industrial requirements. * We offer training in all

subjects which provide lucrative jobs or interesting
hobbies. * A tutor is personally allotted by name to
ensure private and individual tuition. * Free advice

COURSES FROM LI PER MONTH

itsirrsints
The only Postal College which is part
of a world-wide Industrial Organisation

Lam*mon omli =N. emu ME.41=.1111116
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Why Not Invent?
Notes on What to Avoid, Some Profitable Fields

and Correct Timing

By PROFESSOR A. M. LOW (President of the Institute of Patentees)

IOFTEN hear someone say, " I've got an
idea for something that would sell in
thousands." The number of people

who begin to invent something is probably
greater than the number who hope to write
a novel. I have found one of the best con-
versational openings with a stranger at dinner
is to say, " And how's the invention ? "
because everyone has either invented some-
thing, is inventing or is thinking of inventing
it!

The war has shown how extremely inven-
tive is the ordinary man and woman in
Britain. A thousand inventions and ideas
a month poured into the Ministries and the
factory organisations. Many hundreds of
them were adopted. A very much greater
number proved impractical for one reason or
another. And my experience in talking and
writing to hundreds of " amateur " inventors
suggests that the majority are doomed to dis-
appointment and may, indeed, lose a great
deal of money rather than make the fortune
that is popularly supposed to come the way
of the successful inventor.

The reasons why their inventions are
doomed to disappointment are numerous, but
they fall generally under a number of heads.
The commonest is that they have ingenuity
rather than utility. It is not sufficient for an
invention to be ingenious-it must be useful
in the broad sense that it accomplishes some-
thing more cheaply, quickly or easily than
before. But it is always the ingenuity of their.
inventions that fascinates amateur inventors
rather than the utility.

I remember having a new mouse -trap
demonstrated to me that was certainly the
most ingenious I had ever seen. The details
are forgotten, but at least six forms of sudden
death awaited the mouse and as many lures
were ready to get him within range. The
proud inventor asked me what I thought and
I had to tell him, " It is very ingenious, but
don't patent it, because a cat would be
cheaper." Not only did the very compli-
cated mechanism cost a great deal to make-
setting the trap would have taken perhaps
five or ten minutes.

The Time Factor
The time factor, incidentally, is one fre-

quently overlooked by amateurs in their
favourite field of invention-labour-saving.
It is little use saving " labour " if you waste
time. I remember a washing-up machine
that was certainly labour-saving in the sense
that all you had to do was place the dirty
crockery in certain positions. But I esti-
mated that it would take ten minutes to do
this-almost as long as the ordinary house-
wife would have taken to wash them by soap
and water methods costing one -tenth as much.

Another mistake is to invent some new
way of doing something which is already
done very well. I remember a lady who
invented a new burglar alarm and was so
pleased with it she spent considerable sums
on patents, and models. The alarm con-
sisted essentially of wires so placed that when
a door or window was entered, a gramophone
was automatically switched on to play a
record of dogs barking! When I asked
her, " Wouldn't it be easier to keep a watch-
dog with all the advantage that he could
bite as well as bark? " she was definitely

hurt, and nothing I could say would per-
suade her that her invention was not epoch-
making. It is fairly obvious that the usual
alarm bell ringing inside or outside the
house or in the nearest police station would
be a great deal cheaper and at least equally
as effective.

Most of the thirty thousand patents taken
out each year in England are mechanical,
and it is important that inventors should keep
to the class of work of which they have some
knowledge. It needs long experience to
improve some vital detail of, say, a motor
car, but any ordinary user might think of
a useful a :cessory to make repairs easier.

I invent? " It is rather like asking for an
idea for a short story or a novel! In my
experience at least fifty per cent. of the art
of invention is seeing something that is
needed. Satisfying that need to the man or
woman of imagination and moderate
mechanical ability is rarely difficult once the
need has been perceived. The man who
made a fortune out of crinkling hairpins to
prevent them falling out had virtually solved
his problems once he noticed that hairpins
fell out, caused women inconvenience, and
could be made to stay in quite simply.

I can, however, give you one or two hints.
Notice that inventions are not completely
" new " things, but a combination of two
or more old ideas. The most obvious example'
is the fountain pen-neither pen nor ink was
original, the " invention " consisted of
bringing them conveniently together. So it
is with every invention.. The inventor carries
someone else's ideas further, combining per-
haps the principles of two others in ingenious
fashion.

Timing
Timing is

IMM=111111.

Made by Mr. P. S. Stanwell, of Wanstead, this crude oil
engine of 98 c.c. which develops 3 b.h.p. was shows recently
in London at the preview of the Inventors' Club., It is claimed

that the engine will run on any type of fuel oil.

Profitable Fields
Remember that simple things for cooking,

the house, knitting, woodwork are all among
the most profitable fields of patents and every-
one is an expert in something! Another
important point is that when an article is
very widely used any improvement must be
considerable if it is to make worth while the
changing of all the tools and stocks which
exist. To improve a lampholder would be
a very difficult task from the commercial
point of view because so many millions are
in use.

All this may sound very discouraging, but
in fact it is not so. Every year, what may
be called " amateurs" produce first-class
ideas that in some way increase the wealth,
health or comfort of their fellow citizens.
To know what to avoid and to be able to
examine your invention objectively is to
avoid much disappointment and probable
loss of -money. - -

People sometimes ask me " What should

important with inventions. You
can be too soon both tech-
nically and psychologically. I
demonstrated television before
the 1914-18 war and the wire-
less -controlled 'plane during
that war. Both were too many
years before their time. If you
have what you believe to be a
really first-class idea at the
moment I advise you to keep it.
While present economic condi-
tions last, it is obvious that
manufacturers will be more
concerned in turning out quan-
tities of what they are equipped
to produce, rather than looking
for new goods. When controls
of labour and materials are
lifted and trade becomes com-
petitive, it will be another
matter. For certain things you
must also catch the customer's
" mood." The best example I
can think of is the game of
Monopoly, which swept
America like wildfire during
the economic blizzard years.
Deliberately or accidentally it
exactly provided the entertain-
ment needed at that time.

Very little has been done to
help inventors, yet they are
really important to any country,
for they pave the way to new
industry. In England we have
the Institute of Patentees,
which is an organisation en-
tirely devoted to helping inven-

tors. The Institute organises exhibitions,
gives reports upon inventions, free legal
advice as to agreements or royalties, and
generally helps its members to find the right
manufacturer for their idea. Patentees who
find their ideas being pirated can go to the
Institute for advice.

Above all, remember that it is the amateur
who has excelled in the art of invention. It
was not official bureaux which were respon-
sible for the steam engines, spinning machines,
the telegraph, radio or X-rays. Originality is
a country's most vital asset. It cannot be
regimented by hidebound committee men.

The Changing World
 A final word-do not forget that the world

is changing. In ten years' time half the
marvels of to -day will be out of date. Science
is still ignorant. May it not be .you who
can foresee more of these changes and thus
contribute to health, happiness or the con-
tents of your own pocket?
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LETTERS
CHE EDITOR

The Editor does not necessarily agree
with the views of his correspondents.

Stencil Cutting
SIR,-With reference to the letter in the

July issue of PRACTICAL MECHANICS
from M. G. Lees, Gloucester, on the subject
of Duplicating Machine Stencil Cutting by
the use of printers' type and blocks. It
is quite a straight - forward process, the
mechanical action of which is exactly the
same as when the typist strikes the key of
the typewriter and reproduces the desired
characters on the stencil for multicopy repro-
duction on the Gestetner duplicator, the only
difference being that the printing machine
cuts the whole subject matter in one impres-
sion, whereas the typist does it letter after
letter. There is no question of the
stencil being printed before waxing. I have
witnessed the process being accomplished,
and if there are any tricks in processing I
can only think it is the usual trade knowledge
of a manufacturing process.

I possess a Gestetner machine and print a
variety of business letter headings and forms,
but Gestetner's people prepare all my speci-
ally printed headings and forms where type-
setting and artist work is required, some of
which are quite complicated, especially the
illustrated descriptive subjects, but I do not
require to buy a ream (480) ; I get one stencil
which they call the Gesteprint or, if I wish
to add my own typing matter, I get the
Duroprint stencil, and as my typing matter
varies from week to week I usually buy these
in the minimum lots of two dozen.

I also have Gestetner's photographic
stencil making outfit and find this to be a,
most economical method of reproducing cus-
tomers' existing printed copy. I would not,
however, think of oiling a copy if it lacked
reasonable transparency ; I would reflex it
and make a positive, then contact -print it on
the stencil. I believe Gestener has now pro-
duced a process which reflexes any subject
matter direct on to the stencil without need-
ing to make a negative and then a positive.

What I cannot understand is why Mr.
Lees wishes to print stencils when he seems
to have a printing machine as well as a
Gestetner, and presumably the necessary type
founts. If I was so well equipped I would
naturally print my work direct on the print-
ing machine, and let the Gestetner do what it
is primarily intended for, such as duplicating
of letters, forms and illustrated matter where
expensive blocks would otherwise be required.
-A. HOOD (Broughty Ferry).

SIR,-The following information may me
of use to Mr. M. G. Lees (Gloucester),

who is enquiring about commercial stencil
cutting in the July issue of PRACTICAL
MECHANICS.

The principle upon which the Gestetner
and Roneo process is carried out is as
follows: A sheet of very fine cloth material
covered with a thin coating of wax on one
side is supplied by the makers, attached to
a stiff paper hacking, with the waxed surface
uppermost. When the stencil is being cut
a sheet of carbon paper is placed between
the waxed cloth and the stiff paper, and on
this latter is recorded a copy of what has
been stencilled.

A special steel pen, like a scriber, but with a
small rounded point, is then used to make
the stencil ; or the stencil is put in a type-
writer by means of which the printing is cut.

In both cases the process is to just remove
the wax, leaving the fine cloth bare, it being
porous to the ink in the duplicator drum.
When using the pen for the cutting operation,
the pressure on the waxed cloth must be
adjusted in order not to break right through
the very thin cloth base. The stencil is then
wound round the duplicator drum and the
requisite number of copies run off.

If a mistake is made in the cutting of the
stencil, that portion of the stencil is painted
over with a special liquid containing a type
of wax dissolved in amyl -acetate, which latter,
when evaporated off, leaves a new layer of
wax which can again be cut as desired. --
E. D. LUCAS (Rugby).

Magnetic Door Catch
SIR, -1 recently made a magnetic cup-

board -door catch which may be of
interest to other readers.

The magnet used is an old loudspeaker
horse -shoe magnet, about 24in. across the

Permanent
magnet

A magnetic cupboard -door catch.

poles, and having two vertical holes which
proved convenient for fixing. It is screwed
to the underside of the top part of the cup-
board with the poles facing outwards, and
a strip of mild steel is screwed with counter-
sunk screws to the inside of the door, in
such a position that when the door is closed
the steel plate acts as a keeper to the magnet,
thus preserving the magnetism as well as
just keeping the door closed. The plate
should be recessed in the door, as shown in
the sketch, All that is seen on the outside of
the door when closed, is the knob with which
it is pulled open.-A READER (Horbury).

Perpetual Motion
SIR,-With regard to your comments on

perpetual motion in the August issue of
PRACTICAL MECHANICS. Of course in a way
you are right. But don't you think it might
be a good idea if some person came out
with a plain, definite statement of what per-
petual motion is?

It is a very easy thing to say that perpetual

motion is impossible, but that is only because
impossible perpetual motion is the thing
chosen.

I have seen a clock that the maker told
me had been going for ten years without any
kind of attention. And there seemed no
reason why it should not go for another ten
years. Or at any rate until the mechanical
side wanted seeing to. It _wouldn't be fair
to attempt to make a perpetual clock that
never wanted cleaning.

Niagara has been flowing for millions
of years. Well, surely that is perpetual
motion? To me a tremendous amount of
cross thought has been written on the subject.
Have you ever seen a clearly defined descrip-
tion of perpetual motion? I never have,
although I have been interested in it for very
many years. Therefore, may I suggest this.

Perpetual motion is a motion that is
constant, such as the tides, a flowing river
of sufficient size not to dry up.

A perpetual -motion machine is one that
will work of itself, or receives its power or
impulse from one of the natural perpetual
motions, such as temperature which varies
a great deal, but always comes back to the
start, whatever that start may be. The
clock I mentioned went by changes of tem-
perature. But if the pendulum had fallen off,
would that have been the fault of the motion,
or what?

I think inventors should always be encour-
aged to invent, and their way made easy, but
as far as perpetual motion is concerned every-
one seems to hide behind nomenclature that
doesn't really apply, or matter.-C, V.
THOMPSON (West Kensington, London, W.).

Time Lag in the Cinema
SIR,-" Derbian " (June 1953, p. 386), is in

error in his second paragraph. The
error does not affect his argument, but
misinforms.

The distance between the centre of the
picture and the corresponding sound is
20 frames, not eight, on 35 mm. sound motion -
picture film, with J frame tolerance on the
print. For 16 mm. film the distance is 26
frames. This difference is, to put it mildly,
a nuisance. Also these standards are some-
times not observed.

But never is the lead so small as eight
frames, for this would scarcely reach the
sound head, let alone form a loop as well.

References : American standards, Z22.2-
1946 ; Z22.3-1946 ; Z22.4.0 -195o ; Z22.15
-1946 ; Z22.16 -1946.-R. A. FAIRTHORNE
(Farnborough).

SIR,-May I suggest that your corre-
spondent, " Derbian " reads my previ-

ous letter more closely, as he seems to have
missed the point completely ; in fact, it is
not so easily answered-as the manager and
engineer found-and has nothing to do with
normal speed of light and sound.

Of all the theatres I have visited, only in
this particular one does the fluctuating
time-lag occur. As far as the sound track is
concerned, for a 35 mm. film, the sound is
printed 20 frames ahead, and 16 mm. 26
frames ahead. However, I hope " Derbian "
will read my letter again, and meanwhile I
hold to my original theory.-R. H. BARHAM
(Reigate).

Microscope Slides
was interested to read the query

from S. B. Carter (Maida Vale, W.9),
re microscope slides. I had the same problem
but discovered that a firm of manufacturing
opticians, Butterworths (Edinburgh), Ltd.,
14, Thistle St., Edinburgh, produce a wide
variety of microscope slides with steps and
depressions and I feel sure they will be able
to assist your correspondent.-E. J. NISBET
(Edinburgh).
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FOR SALE
TRANSFORMERS DESIGNED and

supplied for all requirements,
Trains, Welders, Television, etc.
Write or phone your requirements to
F. W. Whitworth, A.M.Brit.I.R.E.,
Model Dept., Express Winding Co.,
333, London Road, Mitcham. (MIT.
2128.
" CONSTRUCT YOUR OWN REFRI-

GERATOR."-This book, written
by a refrigeration engineer, is
profusely illustrated with drawings
and photographs and tells you, not
only how to construct a cabinet or
built-in refrigerator, but illustrates
many that have been built by
amateurs and are operating satis-
factorily ; 3/9. post free from:
Robert C. Scutt, Refrigeration Engin-
eer, 52, Hadley Way, London, N.21.
AMAZING DEVICE, cuts perfect

discs, wheels, etc., to 12in. dia-
meter, with any circular saw, 10/6
p.pd. ; sample 6in, mahogany disc,
photo, details, 1/6. Below:-
HOW TO RE -WIND and Service

Electric Motors, Generators.
Complete Practical Book only 3/-;
p.pd. Below:-
HOW TO MAKE IT BOOKS :

Whittling in Wood ; Inlay Pic-
tures, Marquetry ; American Action
Toys ; 21 Lovely Lamps ; 3/- each:,
p.pd. Below:-
BUILD OWN PHOTO Equip-

ment, 12 designs in two books.
Enlargers, printers, dryers, timers.
etc., 6/- ; p.pd. Below:-
4n POWER TOOLS You Can Make

I, from scrap, pipe fittings, etc.
This amazing book of plans for cir-
cular saws, lathes, band -saws, jig-
saws, planes, tapping attachment,
jigs, etc., has sold 250,000 copies, and
is a " must" for every home work-
shop, 12/6 only ; p.pd. Below:-
AMERICAN BOAT BUILDERS

Annual ; 28 boat plans, 8-22ft.,
and other helpful articles, 7/6 ;
p.pd. Below:-
CAR BODY REPAIRING. Complete

A B C course ; illustrated ;
7/6 ; p.pd. ; lists free. A.P.S. (P),
Sedgeford, Norfolk.
TYLER Spiral Hacksaw Blades cut

)n any direction at conventional
hacksaw speed without turning the
work. 10in. Hacksaw Blades 4d. each
from leading tool dealers. Write to
Spiral Saws, Ltd Trading Estate,
Slough, for details.
PERSPEX for all purposes, clear or

coloured, dials, discs, engraving.
Denny, 15, Netherwood Road, W.14.
(SHE. 1426. 5152.)
11(JUTS, BOLTS, SCREWS, Rivets,

Washers and hundreds of other
items for model engineers and
handymen. Send now for free list.
Whitton, New Mills, Stockport.
2INS. DIA, ASTRONOMICAL TELE-

SCOPE KITS. For simple
assembly; an efficient instrument pre-
pared in 10 minutes; ready fitting
parts. Comprising : selected 50 mm.
dia. objective at 40ins., focus mounted
in special aluminium cell with
sensitivity and correcting stop
(ensures achromatic stability with
sharp image), lined eyepiece holder,
turned brass eyepiece, lin. focus,
magnification 40 diameters (equiva-
lent 1,600 x area, shows rings of
Saturn, etc.). with large explanatory
lay -out drawings; thoroughly tested;
price 39/6; registered postage and
packing free. Below.
CONVERSION OPTICAL PACK.

Above unmounted objective with
precision stop and eyepiece data
sheet for converting small telescopes
or microscopes into powerful 40ins.
length instruments; price 12/6 pack.
Astro Lay -out Drawings, 4/6 extra.
Below.

POLARIZING
KITS. Assorted

Laboratory Grade Screens for
simple adaptation to any size astro-
terrestial telescopes, microscopes,
cameras, projectors, etc.; suitable for
astro-daylight observation, micro-
scropic analysis, colour and cloud
photography, gem testing, 3-D.
cinema viewing, etc., including
experimental specimens showing
chromatic and interference effects,
with illustrated instructions detailing
half and full wave experiments,
application, etc. ; price 12/6, all post
free. J. K. M. Holmes. " Scientific
Instruments," Dept. P.M.2, " Viz-
caya," Wolveleigh Terrace. Gosforth,
Newcastle -on -Tyne, 3.

(B.T.M.) Watchmakers 8 mm. Lathe and
accessories, complete with Univ.motor and foot control, ex. cond.,
£50 or near offer. A.A. Licence. 21,
Rancorn Road, Margate, Kent.
NTOU CAN NOW HIRE PURCHASE

any new plant without anxiety.
Our free insurance scheme provides
for payment of instalments in the
event of your sickness and/or unem-
ployment. Remember, you first check
on manufacturers' list prices ;
nothing charged for this insurance
scheme. It pays to buy from
Rentweld, 94, Camden Road, London,
N.W.1. (GUL. 6006.)
NEW HOOVER one -sixth H.P.,

1,425 r.p.m. drip -proof capaci-
tor motors, 210 volts, 1 phase, 50
cycles ; will work on 230 volts ; with
auto reset thermal overload trip and
silent sleeve bearings ; in maker's
cartons ; £4 each, carriage paid ;
removed from cartons, store soiled,
£3 each, carriage paid. A few at
110 and 130 volts. W. H. Coiling -
bourne & Co.. Ltd., 1481, Stratford
Road, Birmingham, 28.
IIEJUVENATE your water softener ,
AA New Zeolite, 2/3 lb., 10Ibs., post
paid. C. G. Nelson, 118, Anchorway
Road, Coventry.

 AIR RECEIVERS, 54in. x
_ £10 ; 24in. x 12in. x 1501bs.,

£7 ; 15in. x 12in., £2 ; Moisture
Filters, 7/6 ; Safety Valves, 8/6.
C. G. Nelson, 118, Anchorway Road,
Coventry.
TAPE RECORDER, portable, as

new, 10 watt output, rewind 45
seconds ; offers. Box No. 106, c/o
PRACTICAL MECHANICS.
QYNCHRONOUS CLOCK MOTORS
LY with gear wheels attached, 230v.
A.C. S/Ph 50c., 12/6 each, plus 1/ -
postage. Universal Electrical, 217,
City Road, London, E.C.1.

LATEX FOAM UPHOLSTERY.
6ft. x 2ft. x 4in., covered,

£5/15/- ; carr. and pkg., 5/- ; 2ft.
x lft. 6in. x 4in., £1/10/-; c. and
p.. 2/- ; 32in. x 16in. x llin., 14/- ;
c. and p., 1/-; s.a.e. complete list.
B. & M. (Latex) Sales, 16, Hamm
Moor Lane, Weybridge, Surrey.
(Weybridge 3311.)
COMPRESSOR EQUIPMENT, Mis-

cellaneous Items; catalogue, lid.
Pryce, 157, Malden Road, Cheam.
COMPRESSORS for sale, 3 CFM,

1801bs. sq. in., on metal base,
with driving wheel and receiver,
price £3 ; I h.p. Heavy Duty Motors,
price £3 ; carriage forward. Wheel-
house, 1, The Grove, Isleworth.
(Phone : Hounslow 7558.)
HOUSE SERVICE METERS, credit

and prepayment available
from stock. Universal Electrical, 221,
City Road, London, E.C.1.
HACKSAW BLADES, genuine sur-

plus by leading Sheffield manu-
facturer; 12 Blades, 10in. and 12in.,
3/3 ; 24 blades, 6/-, post paid.
Sawyers Ltd., 115, St. Sepulchre Gate,
Doncaster.

PICADOR" ROTOSAW. Portable
circular saw attachment for

your electric drill fitted with 4in.
circular saw blade, adjustable fence
to cut up to lin. in depth, ideal for
wood, plastic, or soft metals ; 33/-,
each, post paid. Lambs -wool polish-
ing Bonnets, 5in., 4/3 each ; Rubber
Backing Discs, 5in., complete with
key, 4/6 each ; Abrasive Discs, 5in.,
6 assorted grades, 2/-. /Send 24d. for
lists of Saw spindles, Vee Pulleys,'
and Belts, Plummer Blocks, etc.
Sawyers, Ltd., St. Sepulchre Gate,
Doncaster.
CIRCULAR SAW BLADES, superior

quality, Sheffield made, 4in. 8/6,
6in. 13/6, Tin. 18/9, Bin. 18/9, 10in.
25/6, 12in. 31/6 ; all post paid.
Please state size of bore and teeth
per inch. Sawyers Ltd., 115, St.
Sepulchre Gate, Doncaster.
STRAIGHT FROM THE PRODUC-

TION LINE. -1/6 h.p., 230/250v.,
8,000 r.p.m., Universal Motors, suit-
able for all small drives ; immediate
delivery ; £3/17/6 ; trade enquiries
invited. H. R. Electric Motors, Ltd.,
Bridge Works, Newhaven, Sussex.

-a-MAKE YOUR OWN RANGEFINDER:
Instructions and all material,

11/-. Elgin, 12, Margravine Gardens.
Barons Court, London, W.6.
DRILLS, set of 9, 1/16in. dia, to

3/16in. dia, 4/6. Elgin, 12, Mar-
gravine Gardens, Barons Court,
London, W.6.
E.H.J

BALL BEARINGS, precision made,
leading British makers ; 5

assorted pairs, 38in. to Thin. outside
diameter, new, 29/6, carr. paid ;
worth £££Rs. K. W. Logan, West -
alley, Hitchin, Herts.
HAND -DRIVEN GENERATORS, 6v.

H.T., 9/- ; 24v. Pump Motors,
12/6 ; 6in. long -nosed Pliers, 3/9 ;
11v. Ia. Transformers for trains,
chargers, etc., 7/6 ; add 9d. postage
under £1. 24d. stamp for bargains
list. Pimble, 12, Liverpool Road,
Newcastle, Staffs.

MODEL DEALERS
HOBBIES LTD. have over 50 years'

experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches at 78a,
New Oxford Street, London, and in
Birmingham, Glasgow, Manchester,
Leeds. Sheffield, Hull, Southampton
and Bristol. Head Office, Dereham,
Norfolk.
SHIPS IN BOTTLES.-The con-

structional kit that tells you how-
to make them ; build for pleasure or
for profits ; kits 6/- ea. from Hobbies
Ltd.. and model shops, Cooper -
Craft Ltd., The Bridewell, Norwich.
LONDON. - Robson's Hackney's

Model Shop, 149-151, Morning
Lane, E.9. (Tel.: AMHerst 2989.)
310DEL RAILWAY FANS ! Every-

thing you could wish for in
" The Complete Model Railway
Catalogue," 140 pages, over 200
illustrations, contains, Lionel, Mark -
IM, Hornby, Trix, Tri-ang, X-Acto,
Peco, etc. etc. ; all parts and spares.
Your copy, 2/6, post free from Dept.
M., Taylor & McKenna, 90, Craven
Park Road, Harlesden, N.W.10.

HANDICRAFTS
ityUSICAL MECHANISMS. Swiss

made, for fitting in cigarette
boxes, etc., 22/6 each. Send 6d. for
complete list of handicraft materials.
Metwood Accessories, 65, Church
Street, Wolverton, Bucks.

HOBBIES
DOLLS HOUSE FITTINGS and

Papers ; Wooden and Metal Toy
Wheels (trade supplied) ; illustrated
brochure ; s.a.e. Jasons, 135, Nags
Head Road, Enfield, Middlesex.
rriOY CASTING MOULDS, soldiers.1 sailors, airmen, animals, etc.
Rubber Moulding Compound, 8/6 per
lb. Moulds for Plasticwork, plaques,
ornaments and Coronation souvenirs.
Moulds from. 3/6 each ; catalogue
9d ; s.a.e. for list. F. W. Nuthall,
69, St. Marks Road, Hanwell, London.
W.7.
AEROPLANE PROPELLERS, Half

Wings, 10/- ; Multi -stranded
Elastic, lin, thick, various lengths,
lOyds. 10/- ; Red Rubber Sheeting,
4in. wide, 50yd. rolls, 5/-; Spiral
Wire, lengths 12in., 5/- gross ;
Plastic Asbestos Compound, Shell
Mex make, 141bs., 7/6 ; Rayon
Twine, remarkably strong, 10/-, 20/ -
and 30/- cones ; Rubber Bands, 3in.
x lin., 2/- dozen ; Assorted Split
Pins and Corrugated Nails, llbs.,
14/- ; Air Pressure Tubing, (in. bore,
lOyds., 12/6 ; Red Rubber Tubing,
lin. bore, 100ft., 15/- ; carriage
extra. Batley & Co., Gorsey Works,
Stockport.

WOODWORKING
WOODWORKING MACHINES, Saw

Benches, complete. Tin. £4/15/-;
8in. £5/10/- , Lathes. £7/10/- ; Bowl
Turning Heads, £7/10/- Combina-
tion Lathes. £10/10/- ; Planers, Saw
Spindles, Motort, etc. 4d. stamp for
illustrated booklet ; h.p. available.
James Inns (Engineers), Dept. P.,
Sherwood. Nottingham.
NIAILOGANY PLYWOOD, new, any

-1- parcel £1 delivered ; c.w.o. ;
5 at 66 x 118 x lin., 6 at ill x 60
x lin.. 7 at 42 x 124 x lin., 6 at
23 x 20 x lin., 14 at 14 x 23 x
lin., 20 at 14 x 17 x lin., 14 at
12 x 27 x lin., 48 at 45 x 34 x
lin., 20 at 42 x 54 x lin., 6 at
25 x 13 x 8in., 12 at 40 x 6 x lin.;
Birch, 30 at 5) x '18 x 4mm. Small
mixed sizes, £1 cwt. Following,
one side slightly glue stained ; 7 at
23 x 23 x 3/16in., 10 at 20 x 2G x
3/16in. M. Leader (1920), Gosford
Street, Middlesbrough.

MISCELLANEOUS
BUILD YOUR OWN REFRIGERA-

TOR, all components available
at reasonable prices. Frigidaire
flowing cold units, £5 ; small units,
Kelvinator, etc., £4 ; l h.p. heavy
duty Motors, £3 ; Chrome Cabinet
fittings, new, £1; money back guaran-
tee ; s.a.e. for list and schematic
diagram. Wheelhouse, 1, The Grove,
Isleworth. Middx. (Phone: Hounslow
7558.)
BOOKLETS "How to use ex -Gov.

Lenses and Prisms," Nos. 1 and
2 price 2/6 ea.; ex -Gov. Optical lists
free for s.a.e. H. English, Rayleigh
Road, Hutton, Brentwood, Essex.
" FORTUNES IN FORMULAS." 900

pages containing 10,000 formulae,
processes. etc., 25/- ; American
magazines, hobby, technical, etc. ;
stamp for lists. Herga, Ltd..
Hastings.
1100 FORMULAS for model -

makers, engineers, handy-
men, etc , 3/9. P. M. Ashdown, 3,
Raynham Terrace, Edmonton, N.18.-
ALI. CASTINGS.-Advertiser with

small workshop has capacity
available for small, intricate Ali.
Castings. Box No. 107, c/o PRACTICAL
MECHANICS.

WATCH MAKERS
WATCH CASES, Movements, Dials,

Wheels, Pinions return post
'service. Gleave. Albemarle Way,
E.C.I. Write for list No. 7/53.
WE CAN HELP YOU. Every mem-

ber of our staff is a skilled
watchmaker and as such he under-
stands your difficulties and trials.
Why not send for our latest material
and tool lists gratis and post free ?
Interchangeable Balance Staffs,
Windityg Stems, Buttons, Hands, com-
plete Balance Assemblies, Escape
Wheels, Pallets, in fact, everything
the watchmaker requires. No inquiry
too trival, we are here for your
benefit. H. S. Walsh, 28, Anerley
Station Road, London, S.E.20.
INTERCHANGEABLE Watch Parts:

Staffs, 1/-; Stems, 9d. ; But-
tons, 5d. ; other material quoted for;
make and cal. no. or movement
required. Every description repairs
undertaken. J. H. Young & Son,
Wholesalers, 133, London Road,
Chippenham, Wilts.
GET YOUR TOOLS, Materials and

Spare Parts from Western Watch
Supplies Ltd., 17, Yorke St., Wrex-
ham. Send 6d. for lists.
THE WORLD'S FINEST HOBBY. -

10 Swiss Geneva Watch ,Move-
ments, 10/- the 10 ; 5 English Lever
Movements, 10/- the 5 all from
gold and silver cases ; 5 'Wristlet, 15 -
Jewel Lever Movements, 25/- the 5 ;

5 Antique Verge Movements, 20/- the
5; 5 I -Plate English Lever Movements.
from £20 cases, my price 30/- the
5 ; 5 Beautiful Centre Seconds
English Lever Movements, 40/- the 5.
Merkels, Jewellers, Grey Street, New-
castle -on -Tyne.

RADIO
WE dismantled thousands of ex -

Service radio units. To recover
fraction of labour cost we offer
assorted small -size Screws and Nuts
(mostly 4 BA), 2/6 per lb., p.p. 1/-.
The Radio Services, Lr. Bullingham,
Hereford.

EDUCATIONAL
IP.R.E. TECHNICAL PUBLICA-

TIONS. 5,500 Alignment Peaks
for superhetercdynes, 5/9 ; Data for
constructing TV aerial strength
meter, 7/6 ; sample copy " The Prac-
tical Radio Engineer," quarterly
publication of the Institute, 2/- ;
membership and examination data,
1/-. Syllabus of 7 postal courses
free and post free. Sec., I.P.R.E.,
20, Fairfield Road, London, N.8. -

ELECTRICAL

BARGAINS
FOR ELECTRICIANS.-

Brand new Cables in 25-50yd.
lengths ; T.R.S. twin, 1/044. 45/-;
3/029, 60/- ; 7/629, 95/- 3/029 With
earth, 72/6 ; 7/029 with earth, 117/6;
P.V.C. twin, 1/044, 38/6 ; 3/029, 56/-;
Transparent Flex, 14/36 twin, 17/6.
All per 100yds. ; carriage paid.
Fully wired Ballast Units, 38/6 ;
c.w.o. ; request list. Jaylow Supplies,
Ltd., 93. Fairholt Road, London,
N.16. (Tel.: STAmford Hill 4334.)
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WATSON'S SPECIAL OFFERS
LYON ALCO J.A.P.-360 watt. 12/18 v.
20 amp. Beautifully made sets complete
with switchboard, cutout and voltage
regulator. UNUSED £27 10s.
BRIGGS & STRATTON. -Generating
Sets 12/15 v. 300 w. Fine sets ready for
operation. £17 1.0s. Carr. 12/6.
DYNAMOS. -Shunt wound, foot mounted.
ball bearing 14/32 v. 9 amps., 288 watts.
67/6. Cprr. 3/6.
STEEL STANDS. -Immensely strong,
suitable for lathe, grinders, saw or other
machine tools, bench. etc., 3ft. high, top
lft. Bin. built in 3M. x Gin. channel. A
most useful article. 55/6. Carr. 7/6.
I I IGH PRESSURE FLEXIBLE TUBING.
-To 300 lbs. 3/16th. bore. lft. Sin. long
8th. B.S.P. Union. 12/8 each, post 1/9.
ALSO 22In. long, tin. bore, tin. B.S.P.
Unions, 6/9. Post 1/6.
COCKPIT LAMPS.-lin. diem. S.B.C.
Holder with switch, opal glass, 3/6. Post 1/-.
" SANDALUX " Ironclad H.D. switches.
500 v. 60 amp., with two fuses. Size 11th. x
81in. x 4in. 19/6. Post 2/-.
MAHOGANY FINISH ISOXES.-Beauti-
fully made with brass bound lid and brass
fastener. 18fn. x 81in. x 9th. 9/6. Post 2/-.
A.C. 130/3/50 MOTORS. -Totally enclosed
3.6 h.p. 940 r.p.m. UNUSED, 57/6. D.C. 80 v.
3/16 h.p., 29/8. Carr. 3/6.
ASTRO COMPASSES. -Precision observa-
tion instruments. Optical sight, four scales,
two spirit levels in transit case. 8/6.
Post 1/8.
INDICATOR UNIT contains bin.
CATHODE RAY TUBE. Nine valves,
resistances. condensers, controls. etc., 75/-.
Carr. 5/-.
SMALL TRANSFORMERS. -200/250 1 ph.
50 cycles to 12 v. 100 w. Extremely useful
for domestic power purposes, model rail-
ways, low voltage handlamps. 35/-. Post 2/-.
DRIVE SHAFTS. -Each with two Hardy
Spicer fabric couplings and spiders. 39in.
diem. Shaft size fin., Bin. long overall.
1216. Post 2/-.
VACUUM PUMPS. -Beautifully made to
A.M. specification. Size approx. 61in. it lin.
Outlet Um 30/-. Post 2/-.
SIGHTING TELESCOPES. -Mark M.700.
241n. overall. Precision built. 23/6. Post 2/-.
MULTICORE TELEPHONE CABLE. -
20 conductors. To G.P.O. specification,
11- yd.
Ex-R.A.F. TOOL BOXES. -Size 141n. x
9th. x 8in., dovetailed and metal bound.
Price 8/9. Carr. 216. Larger size 20th. x 12th.
x 11th. Price 13/6. Carr. 2/6.
Hundreds of other bargains available.

Send stamp for list.

EASTERN MOTORS
ALDEBURGH, SUFFOLK(

Phone 51.

SURPLUS BARGAINS

FRACTIONAL H.P.
ith H.P.
BRAND

NEW
ELECTRIC

MOTOR

Made by
Hoovers

OE ANT), 37/6 Carr. 2/6
Not to be confused with smaller, cheaper
types. Size llin. x 51in. a 51in.. weight
18Ibs., volts 280-250. State A.C. or D.C.
2,000 r.p.m. Ideal for Polishing. Grinders,
Washing Machines, etc. Existing spindle
fin. diameter, lin. long. All-purpose
extensio.i spindles to screw on, 7/6 pair
extra.
BATTERIES, unused ex.Army. Philco
6 v. 77 amp.. 65/-. Carr., 5/- ; Thor
6 v. BO amp., 70/-. Carr., 5/-.
POCKET WATCHES, new foreign
import (luminous), 17/8. Post and Ins.,

WATERPROOF BLOUSES, ex -Ser-
vices, unused yellow lightweight
material, elastic waist and cuffs, zip
front, 10/- incl.
LEATHERETTE LUMBERS (new),
state chest size. Cut price, 37/6. P/Post.
2/-. (Ditto gaberdine material, same
price.)
WATERPROOF LEGGINGS, 5/- pair
incl.
SHORTS, Nat. Service, unused khaki
or white. State waist size, 12/6 incl.
TROUSERS, new, khaki or white drill,
with waist belt. State meas., 15/- incl.
(Ditto grey flannels, 22/6 incl.)
ARMY BOOTS, reconditioned Grade I.
Sizes 6. 7, 8, 9, and 10, 18/6 incl.
SHOES, ex -Naval Recdtd., 13/6 incl.
BOILER SUITS, ex -Services. recdtd.,
navy blue (state chest and height),
13/6 incl.
THIGH BOOTS, rubber. reconditioned
sound, 25/- incl. (Ditto Wellingtons,
14,-.)

Send S.A.E. for Latest Lists
(MONEY BACK GUARANTEE)

AUTO COLLECTIONS LTD.
IS, LAWRENCE STREET,

NORTHAMPTON

MOTORS

Hundreds

BOXFORD'S LATEST LATHE
THE NEW C.S.B. MODEL I6in. BETWEEN CENTRES

MOTORS
Ex-G.P.O. 110/250
v. A.C./D.C. 3,000
r.p.m., 1/10 h.p.
Size din. x 3lin.
Spindle 5/16in. x
lin. Ideal for 101
uses.,

27/6, P.P. 2/-.

Ex-W.D. 200/250v. A.C./D.C.
1/30 h.p. approx. 3,000
r.p.m. Size Sin. x 2t in.
Fitted with Pulley
and Cogwheel, easy
removable not rotary
converter. Ideal for
Models, Mixers, Fans,
etc., 12/6. P.P. 1/6.

of Bargains in ;Radio & TV
Components.
Send for List.

JACKSONS RADIO SUPPLIES,
163. Edgware Road, London, IV 2

RATCHET & REVOLUTION
COUNTERS

Ask for
Leafiet No. 13//

Speed up to
6,000 r.p.m.

B.& F. CARTER
& Go., Ltd.. Balton 5

SAWBENCIIES
We can supply any renuirement. Quo-
tation gladly sent without obligation
for your special needs. 12.in.. 25.10.6 :
19in.. 210.15.9 24in. £14.12.6: 30in.,
217.15.9. Motorised if required. Spindle
Assemblies and parts available.
Send for Quotation. price list or 1/- for
Handbook -Catalogue of Sawbench
design data.

BEVERLEY PRODUCTS,
Ranskill 31, Notts.

Amateur Radio Enthusiasts
THE INCOMPARABLE

GLOBE -KING
SING! E VALVE S.W. RECEIVER
 WORLD-WIDE RANGE 11-100 METRES
 CRYSTAL-CLEAR NOISE -FREE RECEP-
TION  ELECTRICAL BAND -SPREAD
TUNING  EXTREMELY LOW RUNNING
COSTS

Catalogue Free. Stamp My POSIale
JOHNSONS (It A010)

46. FRIAR STREET. WORCESTER

REFILL YOUR OWN BALL PEN
KOLOID REFILL KIT

POST FREE 3/6 PER OUTFIT
COMPLETE WITH ILLUSTRATED

INSTRUCTIONS AND TOOL
Contains Ink for I Blue, Violet,
12-15 Refills I Red, Green.

G. H. HOLMES
(Dept. 5), 67, Brunswick Park Road,

London, N.11.

IMPETUS Precision PLANERS
Circular safety type cutter -head High
quality tempered steel knives. Tables
mounted on machined inclined ways.
Ground table -surfaces. Fences
adjustable to 45 deg. £9.10.04 in. MODEL.
Motorised. 618.10.0. 6 in. MODEL
228.10.0. Motorised 24.1.0.0. Send for
Catalogues of Miler Impetus ' Products.
JOHN P. M. S. STEEL, Dept. 90,

RINGLET. YORKS.
Phone : RINGLET 355114 lines).

BUYING NEW EQUIPMENT ?
First consult our new

BUYER'S
GUIDE

1/O
Post Free

(returnable)

T. GARNER & SON LTD.,
Hand and Machine Tool Division

Redbroo'e Works, Gawber.
Phone : BARNSLEY 2908.

£95: 17 : 6
MOT'D. COMPLETE

STAND EXTRA

STOCK
DELIVERY !

Those unfamiliar with
the Boxford specifi-
cations please write
for illustrated leaflet.

H.P. TERMS.

From: Rentweld,
94, Camden Road,
London, N.W.I.

Go!. 6006.

CHEMISTRY APPARATUS
Send 2,d. stamp for

COMPLETE PRICE LIST

BECK

Booklets :
u Experi-
ments" loll.

" rcemal1;34.
" Home
Chemistry "

2/3
Poet Paid.

(Wadi*: Dap!. A)
60 HIGH STREET,

Stoke Newington, London, N.16

I Will Make You
A Brilliant Pianist
I do not Ray I may, I my posi-
tively that I WILL if I accept you
53 my pupil. Sly pupils' roll
grows deity. I state it in every

advertisement. It is your assurance
of success. My class is mldoin leas than
2,000 pupils. I have taught over
87,400, and I CAN TEACH FOC (in
12 lessons), even if you do not know a
note. I use ordinary musical notation,

no freakish methods. FREE
Book and advice- Say Beginner,

Moderate, Advanced.
Mr. H. BECKER

(Dent. 058),
Hall, Ceoturion Road, Brighton. flosses.

CHEMICALSA 40 (10 111) APPARATUS
&

semew=mumessaw

WE CAN OFFER A WIDE SELECTION OF
EQUIPMENT SUITABLE FOR STUDENTS

AND BEGINNERS.
Send stamp for lists to 14 (D/PM),SURREY ROAD. BARKING. ESSEX
11 E 11 IL E Y AIR risToEs
Marvellously
accurate for
target prat-.

Lice.
No licence required to
purchase for use on

enclosed premises.
Write for Catalogue of AIR
PISTOLS. AIR RIFLES and

Accessories.
WEBLEY & SCOTT LTD.,

106 Weaman Street. Birmingham Eng.

3" PO RTA SSPD5 £29  10'0
Less Counter Shaft.

S.S-.S.C.

LATHE
Dept. P.M.
linttermere

Road,
Ihetheld, B

Stamp please

COMPRESSORS
Twin Cylinder ex-W.D.
Ready for use. 12 cubic feet.
Guaranteed. £12.10. Weight
65 lbs. Additional details on

request. Smaller Com-
pressors, etc. 6 -pa g e
List lid.

ROGERS,
2 Matlock Avenue,

Southport.

UNIC ELECTRIC
DRY SHAVER
200-250 v. and 100-150 v. A.C. & D.C.

NI- allowance on yo77571771,paid old electric shaver
Swiss made by watchmakers ; a perfect
shave in 3 mins, without brush and
soap. Price includes leather pouch.
Send for illustrated leaflet giving

address of nearest agent.
REBUS ELECTRIC, LTD.,

Gladstone Place, Newton Abbot,
Devon,

FOR HOME, OFFICE, WORKS

AHD LABORATORY USE

"DETRI/IIC"
OILER

Mark III
Post Free

As supplied to Official Departments
and Undertakings, Engineering and
Aviation firms, etc.
Use a "DERMIC " Oiler for dean and
accurate lubrication of models, clocks,
watches, sewing machines, typewriters,
movie cameras and projectors and any
delicate instruments or mechanism.
Can also be used for the clean and
efficient application of soldering fluid
Packed in box with full instructions.
Manufactured by

S. & B. PRODUCTIONS,
Orton Buildings, Portland Road,
South Norwood, London, S.E.25.

Phone : LW 4943.

nritinol Soldering Outfits Solve All
Soldering Problems I

(As reviewed in PRACTICAL MECHANICS
May, 1953)

The " Popular " Outfit. as illustrated,
Britinol Spirit Blow -lamp. Telescopic
Soldering Iron, Paste and Cored Wire
Solder, 16/3. The "Junior." as above,
but without Soldering Iron. 9/6. Allitems sold separately. From Model
Shops and Tool -Dealers.

III -METALS (BRIT1NOL) LTD..SL Mary's Works, Bridge Road,
London, N.9. 'S.A.E. for illustrated list.

GENERAL
CERTIFICATE
OF EDUCATION EXAM.

THE KEY TO SUCCESS AND
SECURITY

Essential to success in any walk of lire.
Whatever your age, you can now prepare
a t home for the important new General
Cert. of Education Exam. (you choose
your own subjects) on " NO PASS -NO
FEE " terms.
SEND FOR FREE 136 -PAGE BOOK

Full details of how you can obtain this
valuable Certificate are given in our
136 -page Guide -FREE and without
obligation. Write to -day.
R.T.L. 160, AVON HOUSE, 356-366,
OXFORD STREET, LONDON, W.1.
NO PASS -NO FEE
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New " Morrisillex " Disc Driver Machine
B0. MORRIS, LTD., Coventry, have

recently developed a disc driver
machine- to provide ample power and correct
speed for the new fabric reinforced abrasive
discs which have been so startingly successful,
but up to now have been unable to be run
under optimum conditions.

The disc driver machine is powered by a
constant speed 2 h.p. motor which maintains
speed, thus providing the best working con-
ditions for the new fabric reinforced discs.
The machine is available in floor, bench and

" Morrisflex" disc driver machine.

overhead mountings. The machine finds its
most successful application in cutting away
and smoothing welds, and in deburring and
smoothing rough edges and surfaces.

This new model has been enthusiastically
received, and the manufacturers, Messrs.
B. 0. Morris, Ltd., are only too anxious to
demonstrate its remarkable performance and
time- and money -saving capabilities.

Magnetic Conveyor
ANEW magnetic conveyor for use in

assembling or packaging metal objects
of all sizes, with no exposed movable parts
near the work benches, has recently been

patented. The parts are carried from point
to point along the surface of a stainless steel
platform which can be placed at any height.

The actual movement of the materials
along the conveyor is controlled by a hidden
magnetic lock. Advantages claimed for the
system are extreme safety and cleanliness
combined with flexibility of layout.

" Staffa " Industrial Service Kit

M-1-

ESSRS. Chamberlain Industries, Ltd.,
of Staffa Road, Leyton, London,

E.ro, have introduced a light, handy, port-
able, hand -operated hydraulic tool for general
works use, and of special interest to engineers
and maintenance fitters engaged in machine
shops, shipbuilding, railway yards, mill ,

The " Staffa" industrial service kit.

mines, structural steel and construction work.
The base unit consists of a small, hand -

operated pump coupled to a five -ton hydraulic
ram by a flexible high-pressure hose, 7ft.
long. By means of specially designed tools
for attachment to the ram, functions such
as pushing, pulling, pressing, lifting, bending,
clamping or spreading can be performed, but
with 200 times more thrust than with the
human hands.

Work can also be carried out in complete
safety as the operator can work the hand
pump in a position well clear of the opera-
tion. There are five various kits available
each with its own particular selection of
attachments to deal specifically with the task,
all contained in a very neat, strong metal tool
chest which is fitted with two lifting handles
and provided with hasp and staple, padlock
and two keys.
B.S.A., Sunbeam and New Hudson Bicycle

Replacement Parts Catalogue
THIS weighty and comprehensive cata-

logue is designed for the convenience of
the cycle dealer and repairer, and every item,
from the frame down to the smallest nut
and bolt, on B.S.A., Sunbeam and New
Hudson cycles is listed, numbered and
priced. There are three indexes: a model
No. index, a numerical index and one of
the thumb type. Almost half of the book
consists of illustrations, an additional aid
which enables the user to find the item
required with the minimum of delay. The
price of this catalogue is 2/6, and it may
be obtained from B.S.A. Cycles, Ltd.,
Birmingham,

A. T. Sallis Government Surplus List
WE have received from A. T. Sallis his

latest list of Government surplus equip-
ment. It contains descriptions and prices of
over four hundred items, ranging from Type
46 Power Units at £5/1o/- to sponge rubber
blocks at IR Also included are trans-
formers, blower and heater units, compasses,
rotary blower units, resistance boxes, Type
83 scanners, small transmitters, geared
motors, and so many other items that it is
impossible to list them all. Postage rates are
given in every case. This list may be
obtained from A. T. Sallis, 93, North Road,
Brighton.

National Handicrafts and
Hobbies Exhibition

THE second annual National Handicrafts
and Hobbies Exhibition will be held at

the Central Hall, Westminster, from
September 17th to 3oth. A wide and varied
range of interests is catered for by 125
exhibitors covering:

Marquetry, modelling, artificial jewellery,
weaving and spinning, woodwork and carpen-
try, basketry, book -binding, leather -work, toy -
making, embroidery, knitting, home -decora-
ting, wireless, television, stamp -collecting,
gardening, preserve -making, sweet -making,
pottery -throwing, glass-blowing, model rail-
ways and model ships. Visitors will see a
number of unusual and practical demonstra-
tions each day by experts. These include
wrought -iron work, beaten silverware, mar-
quetry, woodwork, yarn -dyeing, embroidery -
work, a model forge, a working model railway
and a puppet theatre. All the 125 exhibits
on view are presented as " live demonstra-
tions " with trained staff in attendance. Of
special interest to children will be Angora
rabbit -keeping, bee -keeping, aquaria, doll -
making. A number of interesting com-
petitions of national appeal have been
organised in connection with household
gadgets, marquetry, models and books. In
each case there are cash prizes and other
awards. Admission price is one shilling.

Boffin says : " The only trouble with my F.I.D.O. mixture is that it disperses. the aircraft
as well ! "
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QUERIES and
ENQUIRIES

A stamped, addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on the inside of back cover,
must be enclosed with every letter containing a
query Every query and drawing which is sent
must bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

Electroplating Queries
pLEASE answer the following queries

regarding your article, " Electro-
plating at Home," as published in the
May issue.

(i) What strength chromic acid is
recommended ? I used 25 per cent.,
with no success.

(z) Should the 16 -gauge copper wire
be insulated ?

(3) My ammeter will only register
I amp., with the bath in operation,
irrespective of the size of cathode.
Could you suggest the likely trouble ?
The resistance, as recommended in your
article, has no effect whatsoever on the
ammeter reading. I have soldered the
vt ire to the crocodile clips : would this
haze an adverse effect on the ammeter
readings ?

(4) What size should the respective
anodes be, using the quantities of solu-

.40 dens stated in the article ?-K. Winter
( Wednesbury).

WITHOUT knowing exactly how you
have set up the apparatus, it is difficult

to be specific about the cause of the troubles
you mention. It is hoped, however, that the
following comments will be of some help.

(t) The chromic acid used in the formula
is anhydrous chromic acid, sold as a red flake
under the name of chromium trioxide. If
you have been using 25 per cent. solution of
chromic acid to make up the formula, then
the chromium content of your bath has been
much tco low, with a consequent increase in
resistance. This error alone might be the
cause of all your troubles.

(2) The 16 -gauge copper wire need not
be insulated, provided that the wires are
arranged so that they do not touch.

(3) The fact that your ammeter reads only
o le amp. suggests that the trouble lies in
your batteries (providing that the ammeter
is not faulty). The ordinary dry battery is
not capable of delivering more than a certain
value of current without affecting the voltage.
If you apply a voltmeter across such a battery
with a nominal voltage of six volts, when it is
delivering a heavy current, you will find that
the actual voltage is considerably less ;
sometimes as little as two volts. This
condition can be overcome by either joining
additional six -volt batteries in parallel, or by
increasing the applied voltage by using
additional cells in series. Of the two methods
the former is to be preferred. The fact that
the recommended resistance has no effect
on the current suggests either that the
ammeter is sticking or that the concentration
of the solution is incorrect ; for, with a six -
volt battery and an ammeter alone in circuit,
it is possible to reduce the current to a very
low value using this resistance. (The resist-
ance solution should be compounded with
pure copper sulphate, and sulphuric acid
should not be added.

Soldering the wires to the clips should
have no adverse effect on the ammeter reading.

(4) The anodes for electroplating are not
dependent in size on the quantity of solution
being used but on the area being plated. For
chromium plating it is recommended that
the anode area should equal three times the
area being plated. With other types of
plating solution the anode size is not so
critical, roughly equal areas producing
satisfactory results.

If no success is obtained with chromium
plating when these faults have been rectified,
try increasing the current above the calculated
value for a short time until bubbles of gas
appear freely from the cathode.

Magnetic Drawing -pin Substitute
T PROPOSE to magnetise an ordinary
1 drawing board (inclined) so as to
enable small metal counters to be
attached and moved freely thereon, as
an alternative to the more usual coloured
drawing -pins.

The problem is, I think, fundamentally

Readers arc asked to note that we have
discontinued our electrical query service.
Replies that appear in these pages from
time to time are old ones and arc pub-
lished as being of general interest. Will
readers requiring information on other
subject:, please be as brief as possible

with their enquiries.

simple, involving the use of a large
number of very small permanent or
electro-magnets to ensure an evenly
distributed field. An extremely strong
field is required to enable the board to
be revolved to a steep incline, approach-
ing the vertical.

THE P.M. BLUE -PRINT SERVICE

I2FT. ALL -WOOD CANOE. New Series. No. I,
3s. 6d.*

10 -WATT MOTOR. New Series. No. 2, 3s. 6d.*
COMPRESSED -AIR MODEL AERO ENGINE.

New Series. No. 3, Ss.*
AIR RESERVOIR FOR COMPRESSED -AIR

AERO ENGINE. New Series. No. 3a, Is.

" SPORTS " PEDAL CAR. New Series. No. 4,5s.*
F. J. CAMM'S FLASH STEAM PLANT. New

Series. No. 5, 55.*

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s.*

ELECTRIC DOOR -CHIME. No. 7, 3s. 6d.*
ASTRONOMICAL TELESCOPE. New Series.

No. 8 (2 sheets), 75.*
CANVAS CANOE. New Series. No. 9, 3s. 6d."

DIASCOPE. New Series. No. 10, 3s. 6d.*
EPISCOPE. New Series. No. 11, 3s. 6d.*

PANTOGRAPH. New Series. No. 12, Is. 6d.*
COMPRESSED -AIR PAINT SPRAYING

PLANT. New Series. No. 13, 7s. 6d.*
MASTER BATTERY CLOCK.'
Blue -prints (2 sheets), 3s. 6d.

Art board dial for above clock, Is.

OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print, 3s. 6d.

P.M. TRAILER CARAVAN.
Complete set, 10s. 6d.'

P.M. BATTERY SLAVE CLOCK, 2s.
" PRACTICAL TELEVISION " RECEIVER

(3 sheets), 10s. 6d.
P.M. CABIN HIGHWING MONOPLANE.

Is.*

The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.

An * denotes constructional details are available free
with the blue -prints.

Perhaps you might also advise me as
to the names of British manufacturers
who specialise in the type of magnet
most readily applicable to this type
of problem. -D. J. Maguire, B.Arch.,
M.T.P.I. (Cork).

IN
order to obtain maximum magnetic

pull the thickness of the board would
have to be reduced to a minimum value.
In order to avoid heating at the back of the
board and to reduce the weight of the board
we think that permanent magnets would
offer the best chance of success. We suggest
the fitting cf bar magnets with adjacent
poles of opposite magnetic polarity at the
rear surface of the board. The other ends
of the bar magnets should be mounted on a
sheet of soft iron or mild steel to complete
the magnetic circuit as far as possible. The
distance between the poles will depend on
the size of the iron or steel articles to be held
on the board.

You may be able to obtain suitable magnets
from one of the following firms :

James Neill & Co., Ltd., Napier Street,
Sheffield ;

H. S. Greenwood & Sons, Ltd., 47,
Princess Street, Rochdale ;

Mullard Wireless Services Co., Ltd.,
Century House, Shaftesbury Ave., W.C.2.

Removing Developer Stains
COULD you please tell me of a sub-

stance which will remove developer
stains (Johnson's Universal) from white
porcelain ; also, where could I obtain
material necessary ?-C. Whitaker
(Stockton-on-Tees).

WE have been in touch with Johnsons
of Hendon, Ltd., who advise us that

the only method of removing the developer
from porcelain is to make up a fairly strong
solution of potassium permanganate, paint
it on the affected parts, leave for a few minutes
and then rinse off. After this an acid fixing
solution should be applied immediately.

Messrs. Johnsons informed us that it was
unusual for the developer to stain porcelain,
although it is quite common with enamel.

Chemical -action Cigarette Lighter
T WOULD like to make a chemical -

action cigarette lighter. Can you
please tell me the chemicals used and
how to make such a lighter ? Can a tube
of this chemical, possessing the same
diameter as an average cigarette, have an
effective life ?-S. Poll (Brixton, S.W.9)

BY a
" chemical -action " cigarette lighter

we presume you mean an apparatus
working on catalyst principles.

We are of the opinion that an apparatus
the size of a cigarette would have a limited
life from the point of view of needing to be
refilled frequently.

We suggest making a metal tube, capped at
either end. At the ignition end, about lin.
from the tube end, insert a piece of fine
platinum gauze. This is the catalyst. Pack
the remainder of the tube (but keeping the
packing out of contact with gauze) loosely
with cotton fibres. The chemical with which
the packing is kept moistened is pure methyl
alcohol.

The passage by suction of the methyl
alcohol -air mixture across the platinum
gauze causes the latter to become incandescent.

Arc Welding Equipment
T WISH to make or acquire a small arc
1 welding set which will operate from
the mains supply (240 volt 5o cycle A.C.),
and would be grateful if you could give
me some details as to what would be
required.

(Continued on page 53o.)
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SPARKS'
DATA SHEETS

are the Safest, Simplest and Finest
Constructional Sheets of Guaranteed

and Tested Radio Designs.

ALL -DRY BATTERY DESIGNS
TIIE " CHUMMY." 2 -valve portable.
Fine 'phone results M/L waves.
THE" MIDDY," 2-valver. M/L waves. Fine
speaker results. V/Popular.
THE " BOSUN " 3. A more powerful ver-
sion of the above.
THE " SKIPPER " 4 -salver. High sensi-
tivity T.R.F. circuit. Safe any area. MIL
waves. A fine set.
THE CORVETTE." 4 valve all -wave
superhet. Great range and very selective.
Ideal for a portable.

MAINS OPERATED DESIGNS
(A.-A.C. and D. -.A.C./D.C.)

THE " CUB " (D). 2-valver +Rect. M/L
waves. Fine tone and power.
THE " ENSIGN " (A). An economy version
of the above for A.C. mains.
THE " ENTERPRISE " (A). 3 -valve +
rect. T.R.F. high -gain circuit. 4 watts on
radio and P.U. Economy design.
THE " MAINS PORTABLE " (D). 3 -valve
+Rect. M/L waves. Self-contained aerial,
etc. Radio -in -any -Room.
THE " CONQUEST " (13). All -wave super -
bet. 4 watts on radio and

Art above 3121 each post free.

THE " CRITERION " (A.) 8 -valves+
Rect. 2 H.F. stage, high-fidelity radiogram.
M/L waves. 8 watts of good quality. 7/6 post
free.

AMPLIFIERS
Battery operated. 1 -valve ; 2 -valve and
3 -valve push-pull. A.C. Mains. 3 -watt ;
30 -watt push-pull ; 30 -watt push-pull.
A.C./D.C. Mains. 4 -watts 10 -watts push -
Full. Send stamp for full details.

SHORT-WAVE
A series of S.W. Receivers are in the course
of preparation. If you are interested, drop
me a line.

Send a 21d. stamp for my Latest List.
Components and Drilled Chassis Available.

L. ORMOND SPARKS (M)
45A, HIGH ST., MANAGE, DORSET
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3 Valve Battery U.H.F. Receivers.
160 M/cs. Easily converted, 15/-.
New Oldham, 2 v. 16 A.H. Accumu-
lators, 71in. x 4in. x 2in, 8/6.
Powerful small Blower Motors, 24 v.
A.C./D.C., 14/6. As used for the Hedge
Trimmer.
12/24 v. Blower Motors, as used for
Car Heater, 22/6. Ref. 10 KB/I15.
Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-13-9-10-12-15-18-20-2430
volts at 2 amps., 21/6. 12 months'
guarantee. This is ideal for use with
Blower Motors.
Selenium Rectifiers F. W. 12-6 volt, I A.,
8/6. 3 A., 14/6. 4 A., 23/6. 6 A., 30/,
24 v. 2 A.,30/-. 250 v. 100 mA. H.W., 9/-.
250 v. 80 mA., 6/6.
D.P.D.T. Relays. Operate at 200/300
volts D.C., 8/6. D.P. Make and Break,
8/6. Any combination or voltage can
be supplied at varying prices.
0-5 amp. 21" Square M/c Ammeters Ill-.
Multimeter Kits with 2lin. calibrated
M/C meter, reads volts 3, 30, 150, 300
and 600. MA 0-60. Ohms 0-5,000, 25/6.
Compass Mountings each contains 4
Brass Pistons and Cylindegp jin. x Sin.
Ex. Dia. kin. Bore, 4/6.
M/c Microphones with matched trans-
former, 14/6.
0-500 MICRO -AMMETERS, 2in. 15/6.
It ti.p. Motors, 9/32in. dia., spindle
each end. 100/250 v. D.C. Very power-
ful. 51in. x 3iin., 40/-.
A.C./D.C. 230 v. 1/20th h.p. Motors,
lin. x Ilin. spindle, 4,000 r.p.m., 40/-.
4ft. Fishing Rod Aerials. 3 Sections,
6/-. Base, 3/6.
G.E.C. 0-75 m/amp meter If x 1*, 8/-.
New 6 v. Rotary Transformers, output
350 v. 125 m/a., 21/6.
6 v. Vibrator Units, complete. Output
200 v. 40 mA., 22/6.

All Carriage Paid in U.K.

THE RADIO &
ELECTRICAL MART

253B, Portobello Rd., London, W.I
Pork 6026

YOU, like them,can find SUCCESS

through BENNETT COLLEGE
THOUSANDS OF THANK YOU LETTERS ARE SIMPLE PROOF OF
THIS UNFAILING WAY TO PASS EXAMS AND GET TO THE TOP

BUILDER
I have passed The Building

Inspectors' Examination of the
Inst.Mun.E. May I express
my appreciation of the great
assistance you have given me.
The Course was an excellent
preparation for this Examina-
tion, and I cannot speak too
highly of your lesson papers."
E.M.. Watton-at-Stone, Herts.

Now Managing Director

ELECTRICAL ENGINEER
" Thank you for The Bennett
College Diploma'. The Elec-
trical Engineering Course' has
been an excellent investment,
which not only gives me a
sound knowledge of Electrical
Engineering, but also of Mathe-
matics . . . On enrolment, I had
not the slightest knowledge of
any form of the Course . .

these points alone can deter-
mine the efficiency of the
Course . . ."

W.A. Cork, Eire.

.4E. All these letters, and thousands of others like them, may be seen on re-
quest at The Bennett College, Sheffield. To comply with the College's
strict policy of complete privacy for every student and graduate, full
names have not been shown, and for the photographs models have been used

WHAT TO DO There are over
a hundred different Bennett College
Courses. Whichever one you take, you
will receive the personal attention of
picked tutors. Choose your subject from
the list of courses and tear out the coupon.
Send it off now. You will receive the
appropriate College Prospectus.
Choose the course you need
Accountancy Exams.
Auditingll
Book-keeping
Commercial

Arithmetic
Costing
Modern Business

Methods
Shorthand
English
General Education
Geography
Journalism
Languages

Mathematics
Police Subjects
Salesmanship
Secretarial Exams.
Short Story Writing
Agriculture
Architecture
Aircraft Maintenanc2
Building
Carpentry
Chemistry
Civil Engineering
Commercial Art
Draughtsmanship

GENERAL CERTIFICATE

SURVEYOR "My present position of
Chief Quantity Surveyor to the . . .

R.D.C. is largely due to the thorough,
painstaking and individual tuition I
have received in respect of this course."
(Final Exam. of the Institute of Quan-
tity Surveyors.) " I have recommended
it to my assistant and he has now en-
rolled with you." W.O., Warrington.

Electrical Engineering
Electric Wiring
Engineering Drawings
Fire Engineering
Forestry
Locomotive Engineering
Machine Design
Mechanical Engineering
Mining
Motor Engineering
Plu robing
Power Station

Engineering
Press Tool Work

OF EDUCATION R.S.A.

Quantity Surveying
Radio Engineering
Road Making
Sanitation
Sheet Metal Work
Steam Engineering
Surveying
Telecommunitatio0S
Television
Textiles
Wireless Telegraphy
Works Management
Workshop Practice
and many otters

EXAMS

If you don't see TO THE BENNETT COLLEGE, (DEPT. 1.76), SHEFFIELD
the course you i
need, indicate the

Please send me your free prospectus on:

subject in which I SUBJECT

you are interested I NAME

on the cou- ADDRESS

pon and we
will gladly,
advise you

AGE (if under 21)
Please write in block letters.

www.americanradiohistory.com
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The maximum thickness steel plate
encountered in the job is tin., which
would have to be butt -welded.

I have a transformer for 240 volts,
giving up to 6 volts 6o amps., but am
told that this is unsuitable.

Also, what other equipment is necessary,
besides the transformer, and do I need
a rectifier and choke ?

I would also be grateful if you could
recommend any literature on the subject
and any suppliers of the parts I require.
-William F. Chambers (St. Albans).

PROVIDING
that your supply is capable

of producing about 28 amps. we suggest
that you build a transformer as follows :
The core could be constructed of Stalloy
stampings approx. 0.0 r4in, thick to the
dimensions given below, the stampings
being lightly insulated on one side. A
bobbin or former, through which the centre
limb of the stampings will afterwards be
threaded, should be wound with the primary
coil, having 120 turns of copper conductor of
approx. 0.0 2 5 sq. in. Over the
primary should be wound a layer of leatheroid
about o.o7in. thick before winding on the
secondary coil. The latter coil could have
40 turns of d.c.c. copper conductor, having a
cross sectional area of approx. 0.04 sq. in.

172"

//

/-11: ay;
1/2

9'2

Dimensions of stalloy stampings for welding
transformer.

A choke coil should be connected between
the secondary terminal of the transformer and
the electrode. The choke coil could have a
three -limbed core of Stalloy stampings built
up with the centre limb having a cross-
sectional area of approx. to sq. in. ; the cross-
sectional area of each of the outer limbs
should be at least 5 sq. in. The centre limb
should be wound with 55 turns of d.c.c.
copper conductor of cross-sectional area
approx. 0.04 sq. in. An air gap having a
total length of about o.o8in. should be left
in the magnetic circuit of the choke coil.
Tappings should be brought out from the
choke coil at 5o, 43, 39, 35 and 32 turns for
use on the higher welding currents. The air
gap can be filled with fibre or wood so that the
core can be clamped up solid. Adjustment
of the air gap will provide a means of varying
The choking effect if required.

A rectifier is not required. The following
books provide information on transformer
design and construction : " Design of Electri-
cal Apparatus," by J. H. Kuhlmann (Chap-
man and Hall Ltd.), and " Practical Design
of Small Motors and Transformers," by
E. Molloy (George Newnes, Ltd.), but we do
not know of any literature which deals
specifically with welding transformers and
chokes. We suggest the following suppliers :

Stampings : Joseph Sankey and Sons Ltd.,
Bilston, Staffs.

Wire : London Electric Wire Co. and
Smiths Ltd., Church Road, Leyton, E.to ;
P. Ormiston and Sons Ltd., 3ra, Denmark
Road, W. Ealing, London, W.13.

Leatheroid : Mosses and Mitchell Ltd.,
6o-68, Ironmonger Row, London, E.C.t ;

Attwater and Sons, Hopwood Street Mills,
Preston.

Air pressure Hooters for Car
T INTEND to make a set of air -pressure
1. hooters for my car and should be
grateful for your advice.

I intend to use an ex-R.A.F. rotary
pump, run off the fan belt, a Ford
windscreen wiper reserve tank and a blow -
off valve, with four separate valves,
each hooter to have one. I should like
a rough idea of how to make the hooter
parts and a method of getting different
notes.-(Bernard J. Engleback.)

THE required effect may be secured by
fitting various types of reeds-of the

type previously fitted in press -bulb horns.
Alternatively, modified Galton whistles should
produce the desired effects, especially if
both orifice and piston are made adjustable.
This is shown in the illustration.

Modified Galion whistles with adjustable orifice
and piston.

As will be seen, the Galton whistle consists
of two parts. Air from a nozzle is projected
on to a circular slit (A) from whence it
issues against the circular knife-edge (B).
This sets the air in the resonant cavity (C)
in vibration. The volume of air in this
cavity is changed by means of movable
piston (D), and adjustment in the value of
(Y) is secured through the agency of a micro-
meter screw, or similar arrangements. The
distance of the' gap (X) can also be adjusted
to a favourable value by similar means.

Map Mounting Paste
FROM time to time I have maps to

mount on a rather open -meshed
cloth. Please tell me how to make a
suitable paste, keeping in mind the
following requirements :

(i) It must be cheap to make.
(2) The ingredients easily obtainable.
(3) Very great adhesive qualities.
(4) Easily made up, as our facilities

are limited.
(5) Good keeping qualities.-M. Cutler

(Sheffield University).
IT is suggested that you make up two

adhesives, one, an ordinary flour paste
(using plain flour). Make it of fairly stiff
consistency and pass it through a wire strainer
in order to break up all lumps. For the second
solution, dissolve in warm water a portion of
a packet of finely powdered glue or size.
The quantity should be such that when the
water in which it is dissolved has become cold
it should have a consistency equal to that of
an ordinary table jelly. Now see that both th'e
paste and the size have approximately equal
bulks, say, i pint or whatever total quantity
may be required. Next warm up to, say,
18o deg. F. both the flour and glue solutions
and to each of them add a preservative, which
may be oil of cloves, a disinfectant such as
Dettol, Lysol or T.C.P., or perhaps a larger
quantity of pure alcohol.

Into the paste the oil of cloves may be
stirred and one of the disinfectants into the
glue. Then pour the glue into the paste and
stir the two together, whilst they are still
warm, until they are thoroughly intermixed.
This adhesive will serve your purpose and keep
indefinitely.

Heating Elements for Oven
AM making a small electric cooker
from 18 gauge steel, the oven being

rain. wide by rain. deep by rain. high.
Please supply the following information :

(a) Would it be satisfactory to use two
50o -watt fire elements for oven heating?

(b) How would the three -heat switch be
connected up to give three heats ?

(c) Would the best position for the
oven elements be let into the sides or
into the bottom ?

(d) Where could I obtain three -heat
switches, an oven thermometer and
boiling plates, also oven elements if fire
elements are not suitable ?-F. R. Nicker-
son (Notts).

F the heating elements are placed at theI
bottom of the oven, good even heating

will result, but this system has the disadvan-
tage that water, grease, etc., tend to drop on
to the elements. Side heating units may be
adopted but the cook will require to gain
experience of cooking with side heat. In some
cases bottom and top heating is employed,
some form of heat deflection sometimes
being placed over the elements to distribute
the heat. Our suggestion would be for bottom
heating with deflector plates for the protection

E L E kf-E N T S
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Suntch used for ceries-parallel control.

of the elements and the promotion of heat
distribution. The two 500 -watt elements
should be suitable, with independent control
for the elements together with series -con-
nected elements for low heat. The sketch
shows the connections of a switch used for
series -parallel control.

We suggest the following suppliers :
Three -heat switch : Arrow Electric Switches

Ltd., Hangar Lane, London, W.5 ; J. A.
Crabtree and Co. Ltd., Lincoln Works,
Walsall ; General Electric Co. Ltd., Magnet
House, Kingsway, London, W.C.2.

Boiling plates : Backer Electric Co. Ltd.,
Fitzwilliam Road, Rotherham, Yorks ; G.E.C.
Ltd., Magnet House, Kingsway, London,
W.C.2.

Oven thermometers : Thomas Armstrong
and Co. Ltd., 8o, Deansgate, Manchester, 3 ;
Cambridge Instrument Co. Ltd., 13, Gros-
venor Place, London, S.W.I.

Information Sought
Readers are invited to supply the required
information to answer the following queries.
R. Cornford of Knebworth, Herts,

writes : " Can any reader supply details of a
domestic potato peeler, actuated either by an
ex -Government surplus stock geared 24in.
motor or by a home-made water wheel drive ? "

A querist from Malta asks : " Can anyone
explain how to fill a ball-point pen and give
constructional details of the necessary pump
or syringe ? "

J. Rae, of Glasgow, writes : " Please tell
me how to convert my Morris 4 cyl., side-
valve (1926) engine, to paraffin burning. It
is already installed in a cabin cruiser and
has been running. It is fitted with an S.V.
carburetter, the inlet manifold being on the
opposite side of the cylinder block to the
exhaust manifold. Petrol is gravity fed and
the water -pump keeps the water -jacket cool."
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