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IT IS THE PERSONAL TOUCH WHICH COUNTS IN POSTAL TUITION

LET ME BE YOUR
BIG BROTHER

15 YEARS
HELPING HIM

THE MOST SUCCESSFUL AND MOST PROGRESSIVE CORRESPONDENCE COLLEGE IN THE WORLD

---...-judwr"'"1/4.
0. -, % ( AN YOU

CHANGE MY

(.) Cd EXPRESSION ?

I)
(,-

IF SO, YOU MAY BE
THE ARTIST THATCOMMERCE ISBoilers

WAITING FOR.
Just try it for yourself;
trace or draw the out-
line and then put in the
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There are hundreds of openings in con-
nection with Humorous Papers, Adver-
tisement Drawing, Posters, Calendars,
Catalogues, Textile Designs, Book
Illustrations, etc. to% of Commercial Art
Work is done by "Free Lance Artists" who
do their work at home and sell it to the
highest bidders. Many Commercial Artists
draw "retaining fees " from various sources,
others prefer to work full-time employment or
partnership arrangement. We teach you not
only how to draw what is wanted but 'how
to make buyers want what you draw.
Many of our students who originally took up
Commercial Art as a hobby have since turned
it into a full-time paying profession with
studio and staff of assistant artists; there is
no limit to the possibilities. Let us send full
particulars for a FREE TRIAL and details
of our course for your inspection. Yon will
be under no obligation whatever.

YOU CAN HAVE A
IN ALMOST ANY CAREER

SHILLINGS
Accountancy Examinations
Advertising and Sales

Management
A.M.I. Fire E. Exam.
Applied Mechanics
Army Certificates
Auctioneers & Estate Agents
Aviation Engineering
Banking AccountancyPay

and Modern Business
Methods

B.Sc. (Eng.) .

B.Sc. (Estate Management)
Building, Architecture and

Clerk of Works
Cambridge Senior School

Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural

Engineering
Draughtsmanship, all

branches
Engineering, all branches,

subjects and exams.
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry
Insurance Mathematics
If you do not see your own requirements

COLLEGE TRAINING
FOR A FEW

MONTHLY
Matriculation Metallurgy
Mining, all subjects
Mining, Electrical

Engineering
Motor Engineering
Motor Trade
Municipal and Counts

Engineers
lrnAz4hatecture

Pattern
Police, SpecilarIgCourse
Preceptors, College of
Pumps and Pumping

Machinery
Radio Service Engineering
Radio Communicat on
Road Making and Main-

tenance
Salesmanship Sanitation
Secretarial Exams.
Shipbuilding
Shorthand (Pitman's)
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Transport Inst. Exams.
Weights and Measures

Inspector
Welding
Wireless Telegraphy and

Telephony
Works Managers

above, write to us on any subject.

SIGNS of the
TIMES

The Budget has restored

POLICE OPPORTUNITIES
the Air Force is to be increased

AVIATION must DEVELOP
Cuts have been restored

CIVIL SERVICE
Suitable to both sexes. Ages 15j to 21

G.RO. ENG. DEPT.
CUSTOMS AND EXCISE ; INSP. OF
TAXES, ETC. -NO EXPERIENCE

REQUIRED. OPEN EXAMS.

MATRICULATION
There are many ways of commencing a career.
but Matriculation is' the jumping-off board

. for all the best ones.
We prepare candidates for all

INSTITUTE EXAMS.
TECHNICAL, ACCOUNTANCY,

SECRETARIAL, INSURANCE, ETC.

Engineers & Draughtsmen
All Branches - Employers are advertising

for them.
TELEPHONY, RADIO and MOTOR EN -
GINEERING are expanding rapidly. There
are lots cf vacancies. Our postal courses will
make you eligible. Advice on all careers Free.

Also ask for our New Book (Free of Charge)

THE HUMAN. MACH
Secrets of Success

THE MAN DOES NOT GO FAR WHERE ACTION LAGS BEHIND DECISION

YOUNG MEN
Young men physically
fit and whose careers
are not definitely fixed
should join the PoliceForce. We have specialE11
Courses for Entrance
and Promotion. 1/- per
week brings success.
Full Particulars Free.

Address:
POLICE DEPT. 76.
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BENNETT COLLEGE, SHEFFIELD.

EVERY
DEPARTMENT
IS A COMPLETE
COLLEGE.

EVERY
STUDENT IS
A CLASS TO
HIMSELF.
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A Remarkable Steel -forging
Feat

THE largest gear wheel
rims -14 ft. 3 in. in dia-

meter-ever forged in England, have been
produced at Sheffield by the English Steel
Corporation Ltd. for a turbine being made
for the Ellerman Line. They were made in
a 7,000 -ton forging press recently built.

Warships in Miniature
THE first of ten 600 -ton escort boats,

built at the Germania works at Kiel,
is now in commission.

Record Long-distance Flight
TWO French airmen, Genin and Robert,

have flown the 6,214 miles from Paris
to Antananarivo, Madagascar, in 2 days
9 hours and 32 minutes, beating the pre-
vious record by nearly 28 hours.

A £6,000,000 Scheme
QUETTA, the great garrison city of

North-west India, which was de-
stroyed by an earthquake last May, with
a loss of 30,000 lives, is to be rebuilt on the
original site. The cost of rebuilding has
been estimated in the reconstruction com-
mittee's report at £6,000,000.

Optically -perfect Crystals
PROFESSOR D. C. STOCKBURGER,

of America, recently succeeded in
making a 3 -in. crystal of lithium fluoride,
in a thin platinum crucible, placed inside
a special electric furnace and heated to a
temperature of 1,200° C. Lithium, a soft
silver -white metallic element of the alkali
group, and fluoride are melted, and after
the slow process of cooling has begun, a tiny
seed crystal forms in the conical bottom of
the crucible, continuing to grow until the
material has entirely crystallised. This
discovery promises to extend the horizon
of spectroscopic investigation, particularly
in atomic research on liquids and some
gases.

The Norris Dam

THE
Norris Dam, over which the waters

of the Church River, Tennessee, flow,
is rapidly nearing completion. It will im-
pound a lake containing 3,600,000 acre-
feet of water.

A Formidable Fighter
THE 'new Gloucester " Gladiator," which

recently made a test flight, is con-
sidered one of the most formidable fighters
in the R.A.F. It has a high-speed perform -

radical
Mechanics
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ante, and is fitted with four machine guns.
two being in the streamlined casings under
the lower wings.

The World Speeding Up
ASTRONOMERS have now found that

the world is going round in four -
thousandths of a second less than 24 hours,
a difference of less than one and a half
seconds a year.

A New Aircraft Carrier
THE new Japanese aircraft carrier,

 Soryu," of 10,050 tons, with tur-
bines of 60,000 h.p. and a speed of 30 knots,
was recently launched at Kure.

Bomb -proof Warships
BOMB -PROOF defence for magazines,

machinery spaces, inflammable stores,
and all vital control stations will, it is
stated, be a feature of the new British
battleships which, according to present
plans, are to be laid down twelve months
hence.

China Clippers

"
CHINA Clipper " type planes are

probably to be used this year in
the experimental flights over the North
Atlantic route from America to England.
A Valuable Find
I T is reported that a Russian labourer
working in the Ural Mountains, has just

found a nugget of gold weighing 443k fine
ounces and valued at £3,123. This is the
fourth largest nugget ever found in any
part of the world-it is 15 in. in length-and
the labourer is now probably wishing that
he lived in a capitalist country !

The Deepest Hole in the World
I T is reported from Texas that the deepest
oil well ever sunk has just been drilled,

the final depth being nearly 13,000 ft. The
bore is just under 7 in. in diameter and the
earth temperature at the bottom was found
to be 182° F. At 10,000 ft. the tempera-
ture was 150° F.

Conferences by Wireless
LARGE companies with many overseas

branches can now hold meetings at
which the distant staffs can participate by
radio -telephone. A meeting has just been
held by The International Combustion

Editorial and Advertisement Offices : " Practica
Mechanics." George Newnes Ltd.,

8-11 Southampton Street, Strand, W.C.2.
Registered at the G.P.O. for transmission by

Canadian Magazine Post.

Company Ltd., at which the
speeches were transmitted
simultaneously to New Zea-
land, Australia, India, and

South Africa, and reports were made by
the various branches in turn. Such a
scheme is perhaps expensive, but much
cheaper than the cost of bringing the dele-
gates to England.

Coal Petrol
PETROL made from British coal can now

be bought at a petrol station in Ken-
sington, price 18. 6d. per gallon.

The Boulder Dam
AS the task of impounding water in the
huge lake being created behind the

Boulder Dam proceeds, the engineers are
anxiously watching for possible disasters.
The dam is certainly strong enough, but
never before has man applied such a con-
centrated weight of water on one spot of
the earth's crust. It is calculated that the
weight of the lake alone will be over 40
billion tons, and some adjustments of the
earth's crust are almost inevitable. It is
to be hoped that nothing serious happens,
for the lake will contain enough water to
flood the whole State to a depth of 10 ft.

Records by Railcars
RAILCARS are rapidly becoming a popular

form of travel on the French railways,
and a record has just been made by M.
Jean Bugatti, the son of the motor manu-
facturer, who has driven a railcar the 313
miles from Strasbourg to Paris at the speed
of 88 miles per hour. At present, there
are no less than seventy-five railcars in
use and not a single breakdown has yet
occurred. Their ability to negotiate sharp
bends at high speeds enable economical and
high-speed running to be achieved without
danger.

A New Use for Old Aeroplanes
WE all know that sharp ground frosts

can occur when the temperature, a
few feet higher, is well above freezing point.
Fruit growers in California have often
found that their orange groves are some-
times badly damaged by ground frosts, and
in order to prevent the settling of the cold
air, they are now fitting up old aeroplane
engines on small towers to keep up a con-
tinual movement of the air. It is found that
a 450 h.p. engine driving an 8 ft. propeller
can keep an area of 40-50 acres free from
frosts.
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An artist's impression of the composite aircraft, which is now under construction for Imperial Airways.

THE PICK.A.BACK
TRANSATLANTIC AIR. --MAIL

DTIRING recent years, one of the most
formidable problems confronting com-
mercial aviation, has been the opera-

tion of a regular Atlantic air -mail between
Canada and the United States and England.
Flying pioneers have, of course, blazed
individual air trails across the North
Atlantic ; while regular services have come
into operation on the route over the South
Atlantic to South America. But the
establishment of a regular commercial air-
mail between England and Canada presents
problems of a nature such as are encountered
on no other air route in the world.

The Weight of the Fuel
On the South Atlantic, flying operations are

generally simplified by favourable weather
conditions ; while although the North
Atlantic has already been conquered in
occasional flights-made when the fore-
casts have indicated suitable weather-
there is all the difference in the world
between such occasional flights and the
institution of an all-weather service which
is called upon to adhere to a pre -arranged
time -schedule. There is also the following
point to be remembered.

In the making of solo Atlantic flights,

Imperial Airways have Recently
IDesigned a Composite Aircraft for
Crossing the Atlantic, which is a
Combination of two Machines-a
Large Aircraft Ascending with a
Smaller Machine Mounted upon the
Upper Surface of its 'Wing 7 the
Latter being Launched in Mid.Air

for Ocean Flight

aerial record -breakers have had to burden
themselves with such an immense weight
of fuel that their machines have been un-
able to carry anything in the nature of a
paying -load. And that, of course, is a
vital point. It is not sufficient just to fly
the Atlantic ; or even to be able to do so
regularly. It is essential, if a service is to
be established on a normal business footing,
that machines should carry an adequate
paying load, over and above the weight of
fuel and crew.

For a considerable time past the experts
of Imperial Airways have been studying
this North Atlantic air problem from a
specifically commercial aspect. One point

that emerged at an early date was that in
any first experimental stage of flying on this
route, it would be advisable to carry mails
only-passenger traffic being catered for at
a later date.

Another fact which emerged from the
investigation was that one of the chief
technical difficulties, in operating the
Atlantic route with heavily -loaded aircraft
was in getting these machines " unstuck "
from the surface of land or water when they
were carrying their maximum load at the
beginning of a flight. Once at their
operating height, and in horizontal flight,
the problems arising were greatly simplified.

Solving the Atlantic Air Mail Problem
A careful examination of the position in

this respect, led Imperial Airways to place
an order for an ingenious " composite "
type of aircraft which aims to solve this
Atlantic air -mail problem in a manner
never before attempted. Built to the
designs of Major R. H. Mayo, technical
consultant of Imperial Airways, this air-
craft is now in construction for Iriaperial
Airways by Messrs. Short Brothers, and
it is expected that it will be completed in
their Rochester factory in time for pre-
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A model of the Mayo com-
posite aircraft, which con-
sists of one machine mounted
on top of another. Thus
the smaller plane is launched
'rom the large flying -boat

whilst in mid-air.

liminary trials to be carried out this year.
The main feature of this novel craft is

that it really comprises two aircraft in one.
The larger of these two machines is a
powerful multi-engined flying -boat, driven
by four 900 h.p. " Pegasus" engines, and
on the wing of this flying boat is carried a
small machine which takes the form of a
long-range high-speed seaplane, driven by
four Napier-" Rapier " 350-h.p. engines.

The Machines in Flight
The method of operation, with this

" composite " aircraft, will be as follows.
When the two machines are ready for flight,
the seaplane mounted on the wing of its

mother craft, the engines of both machines
will be set in motion, and under their com-
bined pull the " composite " aircraft will
" taxi " across the water and take to the
air as one machine. Still linked together,
and operating as one machine under the
combined pull of the eight engines, they will
climb steadily until some suitable operating
height has been attained-say, approxi-
mately, 10,000 ft. Then the pilot of the
upper or seaplane part of the apparatus will,
by the operation of a lever, be able to
detach his machine from the lower flying -
boat portion. Actually the seaplane will
not glide forward when released from its
mother -craft. The wing -sections of the

two machines are being so de-
signed and constructed that,
when a prearranged speed has
been reached, and the attach-

ment holding the seaplane to the
flying -boat is released, the former will
rise straight up from its mother -craft,
being air -borne immediately in normal
flight.

Mid-air Launching
The advantage of this method of mid-air

launching is that the seaplane thus launched
at its operating height, ready to proceed
immediately on a long-distance flight, will
be able to carry a heavier load for a longer
distance at a higher speed, and with a lower
expenditure of power, than would be the
case with any machine which has to ascend
from the surface of land or sea.

After it has been completed, and is ready
for flying, a number of technical trials will
be carried out with this " composite "
apparatus before it is scheduled for any
experimental flights on the Atlantic route.

Another impression of the new Empire flying -boat, now under construction for Imperial Airways by Short Bros.
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Fig. 1.-Showing the finished apparatus.

FLASHLIGHT photography has been
greatly simplified by the introduction
of the flash -bulb, a device which is

fired electrically from an ordinary pocket
torch. There is no smoke or noise ; just a
brilliant flash inside the glass bulb.

Normally the bulb would be fired in the
hand with the camera on a tripod, but there
are times-particularly in amateur press
work-when a tripod cannot be used. In
these circumstances, it is very difficult to
hold the camera in one hand and to operate
the shutter and torch button with the other,
but the gadget described below will enable
the operator to use his camera at eye -level
and to synchronise the flash with the
exposure. It can be adapted to any type
of folding camera.

Constructional Details
The diagram shows the main construc-

tional details, but measurements are not
given as they will vary with every different
make of camera. It will be seen that the
device consists of two main parts : an elec-
tric torch mounted on a brass angle -piece
(Fig. 1), the brass being bent so that it can
be clamped to the side of the camera by a
screw in one of the tripod bushes. To
give rigidity, a small cross -piece A is
soldered under the end near the torch.
Above this is mounted a terminal strip of
fibre, with two terminals. The long shank
of one terminal is tapped into the brass
cross -piece so that in effect it makes
electrical contact with the metal case of
the torch : the shank of the second ter-
minal is cut off short, but the terminal
itself is connected by a piece of insulated
wire to the bulb holder at the top of the
torch C. These connections are such that

Synchronised Photo
Flash -Bulbs

A Useful Device for Amateur Press Photographers

if the terminals are shorted, the torch bulb
will light.

The Wire Release
The second part of the device consists

of an ordinary wire release with the top of
the plunger cut off and replaced by a small
ebonite block (Fig. 2). To do this, it will
be necessary to lengthen the plunger by
soldering on about 4 in. of thick wire (16
or 18 S.W.G.). Under the block is fixed
a metal contact strip made from a wireless
double -ended solder tag, which is bent
round the block as shown at A. The
plunger passes through the hole in the tag,
but must not touch it. The two flex wires
are soldered, one to the collar B, and one
to the contact strip at C. It will be seen
that if the free ends of these wires are con-
nected to the terminals on the first unit,
and the plunger fully depressed, the short-
circuit will light the torch bulb or fire the
flash.

Synchronising
First of all try this experiment. Take

your camera (with wire release), set the
shutter and slowly press the plunger. At
a certain point the shutter will
fire. Mark this point on the
plunger by means of a scratch,
level with the collar, and repeat
the operation. You will find
that the shutter fires at the
same point each time. You

BA6EWSTSE
R

111! F1;

!' ;11

DOUBLE
ENDED

SOLDER
TAG B
ROUND

BLOCK

SOAGLDER

INSULATED
WIRE

WIRE
RELEASE.

BRASS CROSSPLUNGERPIECE

ENLARGED DETAIL OF UNDERSIDE
OF EBONITE BLOCK SHEW NG DOUBLE
ENDED SOLDER TAG TO MISS PLUNGER

OF RELEASE.

will also find that the plunger can be
depressed about /16- in. or more beyond the
firing point. It is this extra movement
that is used when synchronising the flash,
as follows :

Assemble the complete device on the
camera and put an ordinary torch bulb in
the holder. Check the mark on the plunger
showing the firing point, and adjust the
ebonite block so that the contact strip is
about I in above the mark. Place the
camera on the edge of a table with the lens
pointing towards you, and then depress the
release as far as it will go with a steady,
even pressure. You will find that the torch
bulb lights a fraction of a second after the
shutter has opened. (Use a slow speed of

or A second, or a bulb if your_shutter is
without slow speeds).

Exposure
It must be remembered that when a

between -lens shutter is fired, there is an
appreciable fraction of time before it opens
to maximum aperture. Therefore to make
full use of the flash, photographically, it
must be timed so as to lag, slightly behind
the shutter in order to give the latter time

to open. That is why the
contact strip on the plunger
is set about in. above the
mark where the shutter
fires : the extra travel before
contact is made gives time for
the shutter to open fully.

It can be argued, quite
rightly, that if the plunger
is pressed very slowly, the
shutter will open and close
before the flash takes place.
But if a slow speed of
or b second is used and a
steady even pressure applied

to the release,
this will not
occur. If the
shutter is with-
out slow speeds,
use the bulb and
release the pres-
sure immediate-
ly after the flash.

(Continued on
page 325)

ADAPTOR.

EBONITE
STRIP.

HOLE FOR
BOLTING TO
TRIPOD BUSH
OF CAMERA

BRASS ANGLE
STRIP.

EBONITE
STRIP

BRASS
BOLT HOLDING CROSS
TORCH CASE PIECE*A`
TO BRASS ANGLE

Fig. 2.-Constructional details
of the bulb holder and synchro-

nising mechanism.
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STI
One of the turbines of the s.s. " Normandie.-

AM
The Steam Turbine Appeared
About the Beginning of the Present

for Nearly Twenty Years before this, the Earlier Types

IFIU IR El

THERE are two main types of turbine,
the impulse and the reaction. In the
former, steam is expanded in a care-

fully designed nozzle so. that the pressure
energy becomes converted into kinetic
energy ; and because the energy in the live
steam is high compared with the density,
the steam issues from the nozzle at a very
high velocity, somewhere in the region of
4,000 ft. per second. The jet of steam from
the nozzle is directed on to a kind of
" Pelton Wheel " as used for water motors.
The principle of operation is identical, for
both absorb the kinetic energy of a stream
of fluid, but the steam turbine presents
entirely different problems.

Now, theoretically, to absorb all the
kinetic energy from the steam, the latter
should escape from the turbine blades
with no velocity at all, and this result
should be t achieved when the peripheral
velocity of the turbine blades is half that
of the steam entering the blades. Assuming
the steam velocity to be 4,000 ft. per sec.,
a 12 in. diameter wheel should revolve at
over 36,000 r.p.m. to obtain best effi-

as a Serious

Century,

ciency, but, for various reasons the blade
velocity of the impulse turbine is usually
about one-third of the steam velocity, so
that the speed would be about 24,000
r.p.m.

A De Laval Turbine
In any case, the speed of the impulse, on a

De Laval type of turbine is always too high
for all ordinary uses, and a reduction gear

Fig. 1.-The principle of the De Laval turbine.

becomes necessary. The centrifugal forces
at such high speeds are usually so high,
that the loading nearly reaches the safe
stress on the metal.

NIES
Competitor to the Reciprocating Engine
for Although the Turbine was in use

were Wasteful of Steam

There are usually several steam nozzles
on a De Laval turbine, the number in
operation being varied according to the
load. Fig. 1 shows the principle of this
type of turbine.

In the reaction, or Parsons type of
turbine, the steam, instead of flowing into
the blades tangentially, flows parallel to
the shaft, and instead of expending its
energy on a single row of blades, there are
many rows ; the blades becoming larger
and the diameter greater as the steam
expands on its passage through the turbine.
In addition to the rotating blades, there are
stationary blades arranged in alternate
rows to the rotating blades, as shown in
Fig. 2. When the steam passes through
the moving blades it is deflected back in
the direction opposite to the moving blades,
and it is the duty of the fixed blades to
direct the steam on to the next set of
moving blades.

Blades Similar to an Aeroplane Wing
On glancing at Fig. 2, the reader may

notice that the blades have a section
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somewhat similar to an aeroplane wing.
In fact the similarity does not end in the
appearance because they may be regarded
as being a very large number of small
wings each contributing its quota in
applying a torque to the shaft. Although
the pressure per blade is small (say between
1 and 2 lb.) the number of moving blades

FIXED
BLADES

MOVING

'BLADES

FIXED
BLADES

MOVING

*LADES

Fig. 2.-In addition to rotating blades there are
stationary blades arranged in alternate rows to

the rotating blades, as shown.

may be perhaps 100,000 and as they are all
in continuous operation it will be readily
seen that large forces are involved. The
reader may perhaps remark that in Fig. 2
the " angle of incidence " looks all wrong,
but this is only apparently so, for if account
be taken of the fact that the blades are in
rapid movement, the objection disappears.

The rotational speed of this type of
turbine is much lower than the De Laval
type, because the drop in pressure at each
row of blades is comparatively small, and
the steam velocity is therefore lower with
consequent lower blade velocities. For

driving electric generators, such turbines
may be directly coupled, the generators
being specially designed to suit the turbine
speed. In the case of ship propulsion, how-
ever, the efficient speed of the turbine is still
well above the efficient speed for a propeller,
so modern ships are generally equipped with
reduction gears. Many ships have been
built with turbines driving the propellers
direct, a compromise being effected in
design of both turbines and propellers.
The Mauretania, for instance, had direct
drive, but it has been estimated that by
using high-speed turbines driving low -
speed propellers by means of reduction
gears, together with higher steam pressures,
the fuel consumption of such a liner could
be reduced by about 40 per cent. This
represents an enormous saving in cost of
operation and no doubt is one of the main
reasons that this fine ship was broken up
recently.

Reduction Gears on Ships
Single reduction gears on ships may have

a ratio approaching 20 to 1, but even this is
not high enough for best efficiency, and
double reduction gears, allowing a turbine
speed of say 5,000 r.p.m. and a propeller
speed of about 80 r.p.m. are now used
considerably, the reduction being therefore
about 60 to 1. It is probable that when the
Mauretania was built, although the need
for reduction gear was realised, suitable
gear wheels were not obtainable, but
subsequent advances in gear cutting have
put turbines on a more favourable basis
for marine work. The reduction gears of a
ship are in themselves a wonderful engin-
eering achievement and up to 20,000
h.p. is sometimes transmitted through a
single pinion. Two pinions, driven by
two individual turbines, are frequently

meshed with one large gear wheel on the
propeller shaft.

An important advantage of turbines for
power stations, is that they can be made in

SPEED SECRETS OF THE QUEEN MARY
Four spare propellers are to be kept

at Southampton for the use of this
monster liner.

Each propeller weighs 35 tons, is 20 ft.
wide, and has blades of a maximum
breadth of over 6 ft.

They are the largest ever made and,
for technical reasons, their size is not
likely to be surpassed.

Every minute as the liner travels on
her voyages, 6,500,000 gallons of water
will be " expelled " by each of the four
screws.

The tips of the blades of the propellers
whirling through the water at 150
m.p.h., will travel a distance of about
30,000 miles on the round trip.

So great is the strain imposed upon
the equipment that the propeller shaft
is twisted round several degrees from the
normal.

A mild electric current is actually
set up between the ship's hull and the
churning screws as she travels through
the water.

large units. There are many in operation
of 200,000 h.p. and over. Contrast this
with a maximum of say 10,000 h.p. for a
reciprocating engine ; though of course
such engines are now obsolete for electrical
machinery.

FOR years there has been a demand for a
nut that can be rigidly locked, yet be
readily adjustable. Previous methods

of locking have been by double nuts, split
pins, and specially designed nuts, each of
which has some slight drawback. A nut
that has endless applications and can be
efficiently locked, is now being sold under
the title of this article.

In design it is a standard nut with its
height slightly increased to incorporate a
collar of special fibre. This collar has an
internal diameter slightly less than the
diameter of the bolt, and is itself initially
not threaded. Before the bolt reaches the
fibre collar the nut has every property as
well as every shortcoming of a standard nut,
for the play between the threads is to
specification tolerances. Every engineer
realises that it is this play, necessary as it
may be for easy assembly, that is the main
cause of an ordinary nut backing off under
vibration.

How the Nut Differs
In the case of the Simmonds nut, when

the bolt has passed through the threaded
portion of the nut and reaches the fibre
collar, this collar, due to its smaller hole,
momentarily resists the further advance of
the bolt. In overcoming this resistance the
bolt presses against the collar, and in so
doing forces the nut upwards away from the
head of the bolt, until the sides of the thread
are in contact. The harder the fibre
material, the greater the force necessary to
make the bolt enter the collar, and the
harder the nut is pressed upwards. On a

B.S.F. or Whitworth bolt this axial
force amounts to 700 lb. This force dis-

The Simmonds
Elastic Stop

//

Nut
tributes itself as a pressure on the underside
of the bolt thread and, what is most im-

The feature of the
nut described is

shown by these Iwo views through the nut, be-
fore and after tightening.

portant, this is also the side of the thread
which, when the nut is drawn home, will
carry the normal load.

It will be clear that this pressure causes
heavy friction between the sides of the
thread in contact, and thus a very heavy
anti -rotational force will be exerted if ever
the nut should tend to turn.

An Airtight Grip
After the upward pressure has reached

the maximum, the bolt makes its own thread
through the fibre collar, and the fibre
wedges into the bolt threads. Owing, how-
ever, to the elasticity of the fibre, no chips
are removed, and the fibre closes around the
bolt with an airtight grip.

Lastly, the pressure between the fibre
collar and the bolt further increases the
anti -rotational characteristics of the nut.
The nut is made in bright mild steel, stain-
less steel, light alloy, brass, etc., and can be
obtained in a variety of types, such as,
anchor nuts, clinch nuts, and hexagon, with
either British, metric, American, or special
threads.

Its Uses
It can be used for terminal\ connections,

instruments, switches, switchboards, trans-
formers, relay adjustments, rock drills,
tanks, trains, cars, etc., and is absolutely
dependable under vibration. The nut also
offers advantages of particular interest to
electricians. Its principle makes it capable
of carrying large loads through the threads
with a minimum of resistance. Applied, to
terminal connections, Simmonds nuts avoid
the necessity of using steel lock washers
with resulting troubles. Brass and bronze
nuts are also used to hold transformer con-
nections immersed in oil.
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A Scale Model
of the

Supermarine S.6.
A Model of the Plane that at One
Time Held the World's
Speed l ec,s rd, and also
Secured the Schneider
Trophy for Great I: ritain

N0 collection of model aircraft would
be complete without the S.6.B., the
machine which for some time held the

world's speed record, and at the same time
secured the Schneider Trophy for Great
Britain.

The following is the list of parts and the
sizes of the pieces of wood from which they
are cut, the first column indicating the run
.of the grain.

Long. Wide. Thick.
Fuselage . . . 5.9 .7 ' .8
Windscreen and fairing . 2.7 .3 .2
Engine cawls-two . 1.9 .3 .3
Fin and rudder . . 3.1 1.5 .2
Elevators-two . . 1.1 1.05 075
Propeller blades -two . 1.1 -3 -1
Forward float struts-two 1.6 .16 .075
Rear float struts-two . 1.7 15 .075
Floats-two . . . 6.6 .65 .75
Wings-two . . . 3.4 1.45 .1

The Prop -Boss
Commence by turning or shaping in a

hand brace, the spinner and prop -boss. It
has to be .4 -in. high and .3 -in. diameter at
the base, a parallel portion .15 -in. long being
left to which the) propeller blades are

fitted. The prop -boss can now be used as
a guide for the shaping of the fuselage,
which should be made next.

First mark out the elevation and remove
the unwanted wood. Then mark out the
plan and shape off. Round off the fuselage
along its entire length and sandpaper
smooth. The radiator panels (oil system)
along each side of the fuselage can be repre-
sented by scoring heavy lines in the wood
or left till later and painted in. Another
alternative is to cut the panels out and lay
in lengths of copper wire, which is more
correct than either of the foregoing methods.
The cockpit is also cut out and extends
forward under the windscreen but should
not be more than .15 -in. wide nor too far
forward or a gap will be left when the wind-
screen is placed on top. Then cut the wind-
screen and fairing. Note that it tapers
flush into the fuselage at the front. The
back end of the windscreen can be hollowed
out if so desired, and the three windows
filled with celluloid sheet. The windscreen
is square but the fairing forward is rounded
throughout its dength, and faired into the

fuselage with plastic wood.
This " making good " should
be done at this stage, because
if left until the engine cawls
are fitted, it may be more
difficult.

The Engine Cawls
These are glued on to the

fuselage, a flat being filed on
each side of the windscreen

4 5 6wow' 7
1111111 11

Plan and Eleva-
tional drawings of

the model.

The appearance of the
finished model.

to facilitate gluing, the underside of the
cawls being flat. These cawls must also be
faired into the fuselage with plastic wood.
Next cut, shape and secure the fin and
rudder. The rudder can be separated from
the fin and hinged, only one hinge being
necessary, as the lower end of the rudder
only requires a single pin fitted vertically.
The elevators are next fitted to the fuselage,
a cut-off pin passed through the tail end,
locating the two halves of the elevator
correctly. This concludes the fuselage
parts, which now only require a touch with
sandpaper or plastic wood to finish it
completely.

Four holes to take the float struts are
then drilled in the underside of the fuselage.
The position and direction of these holes
must be accurate or incorrect positioning of
the floats will result, there being no inter -
float struts by which correction could be
effected later. The struts are shaped with
a fret saw, a tongue for insertion into the
floats and fuselage being left at each end.
The four struts are glued into the fuselage
and allowed to set minus the floats. The
struts may be corrected for angle by insert-
ing sharp slips of wood down the side of the
struts and into the holes, excess being re-
moved after the glue is hard.

The Floats
The floats may now be cut out. When

finished drill the holes for the struts and
glue into position.

The propeller blades are then shaped and
pinned and glued to the spinner. First
push a cut-off pin down the centre of the
cone, to provide the means for fixing to the
nose and mark off the position of the blade
fixing pins. Press a pin into the spinner,
the centre pin preventing it going too far,
cut off the head, leaving about I -in. sticking
out, and reverse the pin in the hole. This
leaves a sharp point on to which the pro-
peller blade may be pushed. The other
blade is fixed in the same manner.

The model can now be painted. The
fuselage and under -water portions of the
floats are blue. A white panel also extends
on the top of the fuselage from the nose,
across the windscreen, separating on either
side of the fin and tapering to a point on
each side of the rudder. The upper sides
of the floats and the struts are also white.
The wings, both upper and lower are silver
doped and carry the usual red, white and
blue discs. The rudder is striped red, white
and blue in the usual way.
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A front view of the finished model b

PLACE 1 -in. balsa wood slats on each
side of the main legs and the crossbar,
with strips of balsa between, in front

of and behind the wire, with plenty of glue
placed between.

The whole should then be bound with
aeroplane elastic and allowed to set hard.

The elastic can then be removed, and
the balsa fairing shaped up to a streamline
form. The final finish can be obtained with
glasspaper. After the above operations, it
merely remains to cut some silk in long
narrow strips, smear photopaste all over
the fairings, and bind the silk strips care-
fully around them, so that the edges
just overlap. Now dope the whole with
one coat of clear full-sized aeroplane dope.

After this is dry, a coat of coloured paint
can be applied to waterproof the silk.

The balsa fairing, binding, and doping
will make a tremendously strong under-
carriage that will give no trouble.

The wheels fitted to the original model
are old ones of 31 in. diameter with elektron
hubs and Dunlop tyres specially made up
for the job, and weighing 5 oz. the pair.

These wheels are rather on the small size
and constructors are recommended to either
make up some wooden 3 -ply wheels covered

Col/ER/Ns

FUSELAGE

Z-4/2PIANE

iplane.

Petroll-= riven
A Got.

(Concluded from Pase .246
with silk and doped,
or to fit the smaller
type of wheel described
in an article on under-
carriages and wheels
recently published in

PRACTICAL MECHANICS. The 3 -ply type of
wheel is excellent for getting off grass, but
has very little shock -absorbing properties.

Heavy Wheels
Wheels are rather a pattern of individual

taste, but it should be remembered that a
moderately heavy wheel is not a disad-
vantage, as it all helps to keep the centre of
gravity low. On the other hand, too heavy
a wheel will put up
the wing loading and
spoil the slow -flying
properties of the
model.

If desired, the 31 -in.
diameter tyres can be
obtained from the
Dunlop Rubber Com-
pany for a very mod-
erate sum.

The Tailplane and Fin
These two surfaces

are formed into one
unit, and are double surfaced. They are
kept in position on the fuselage by
means of rubber elastic bands. The tail
unit is therefore quickly detachable, and

BALSA de/49.5-

BALSA T4/1. SECT/ON

VC-4-- ..530,4d25,___

&RE
fit:kbwE

floors FOR
/11/Bee.e BANOS

F ig.13.-T he method of con-
structing the tail unit and
the shape of the balsa ribs.

7,1 J

on striking an object, will knock off and
be undamaged provided the elastic bands
are sufficiently loose and yet sufficiently
firm to retain the tail unit in position under
flying load. Fig. 13 should be studied when
constructing the tail unit, whilst full
dimensions can be obtained from Fig. 3.
If it is found on final erection of the model,
that the leading edge and trailing edge are
not quite in line with the thrust line, a
small alteration can be made to obtain this
important setting by packing the rear with
balsa wood.

It is very important to ensure that there
is no warp on the tailplane.

The fin is built up of a wire outline of

Fig. 14.-A wing bed with a wing upon it.

No. 18 S.W.G. Balsa streamline shaped
ribs are inserted at equal distances. The
fin is covered with silk on both sides after
the tailplane has been covered and doped.
The reason for this is that the bard doped
surface makes a suitable base on which to
stick the silk at the bottom of the fin when
covering this component.

The tailplane is constructed with a
leading and trailing edge of 1 in. x 1 in.
spruce or birch. Spruce is light, if avail-
able, and sufficiently strong for this job.
There are two central spars of the same
wood 3 in. from the leading edge.

The thirteen ribs are cut from 1 -in. thick
balsa slats to the pattern shown in Fig. 13.

The best method of making these is to
make up one pattern rib in 3 -ply wood.
and then make each balsa rib separately
by running an old safety -razor blade around
the pattern on a balsa slat. The ribs at the
tailplane tips are slightly smaller. The
tailplane tips are formed from 18 S.W.G.
spring steel piano -wire bound on to the
leading and trailing edge and glued with
durofix.

The ribs are glued to the leading and
trailing edge and two central spars, and
allowed to set.

Gluing the Ribs into Position
It is advisable to make a full-sized plan

drawing of the tailplane on kitchen paper
as in the case of the fuselage. Place
greaseproof paper over this drawing, and
erect the tailplane over the drawing.
There is then no difficulty in ensuring that
the ribs are glued in their exact position.

The wire saddles as shown in Fig. 13
should then be bound and glued in position.

These saddles straddle the fuselage, and
have hooks at their ends to take the retain-
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Modd Biplane
cOoteden

of Last Month's Issue)
ing elastic bands to keep the tail unit in
position for flying purposes. The fin is
then built on to the tailplane.

Covering
The tailplane is next covered with damp

silk as in the case of the fuselage, allowed to
dry, and then given one light coat of full-
sized aeroplane clear dope. This is allowed
to set, with weights on the tailplaine to
prevent warping whilst drying.

A thin coat of colour can be given to the
whole tail unit to complete.

The Mainplanes
Tho mainplanes have been left until last,

as it is often useful to test one's engine in
the completed fuselage, and get the hang
of running it in, etc., whilst construction is
going on with the rest of the model.

A full-sized drawing must first of all be
made in plan form for each plane'. Now
two wooden jigs or beds should be con-
structed from old boards, wide enough to
accommodate the planes. These jigs form
platforms upon which to build up the

SPARS

starting on either
wing.

Now cut to the
correct length, the
leading and trailing
edges of the plane
from Fin. x Fin. spruce. Lay them on the
drawing, and cut two main spars for each
wing half of * in. x in. birch.

The Mainplane Ribs
Make the correct number of balsa ribs

as shown in Fig. 3. The outline of the ribs
can be obtained from Fig. 15 and should
be very carefully adhered to, if stability
is to be good, as this wing section is both
quick lifting and stable, and varies slightly
for top and bottom wing, as each wing has
a slightly different function, in the design
of this model. The ribs are kept a uniform
chord, except at the wing tips, for ease of
construction. The ribs are made of Fin.
thick balsa wood slats, and riblets are used
alternately. Their position will be evident
from Fig. 3.

The ribs are now placed in position over

Top /144/NPLANE
MAIO' SECT/ON

9"
BOTTOM /NPLANE
POIVG

SPARS

Fig. 15.-The outline of the mainplane ribs.

planes. They are constructed with the
correct dihedral angle, as shown in the front
elevation view of the model in Fig. 10. It
will be noticed that there is a far greater
angle on the top wing. This is important
in the design of the model for stability, and
must be rigidly adhered to.

The wooden beds not only make it easy
to build up the wings, but they ensure
obtaining correct dihedral angles. They
also make convenient platforms to weigh
down the wings when setting after doping,
and also when the model is not in use, the
wings should be left on their respective
beds under weights. In this way the wings
will not warp, and the model's flying
capabilities will remain constant.

Fig. 14 shows a wing bed with a wing
upon it.

Having constructed these wing beds, the
full-sized drawings of, the wings in plan
should be pinned on to the beds with a
sheet of greaseproof paper over each,

4,14/A/ ,5,42,4,98

A three-quarter rear view.

the drawing and glued to the spars.
When both wing halves are set hard the

wing tips can be bound on and glued.
These are shaped from 18 S.W.G. piano -
wire.

In the case of the bottom wing, a solid
balsa tip is inserted and sanded to shape,
in order to keep the wire tips out to their
rather pointed shape.

After the above operation the two wing
halves are placed on the appropriate bed,
and wire centres with the correct dihedral
are 'shaped. These wire centres are made
from Fin. diameter piano -wire. The
leading and trailing edge wires have wire
hooks bound and soldered on, to take the
stout elastic bands that will keep the
planes in position on the fuselage.

In the case of the top wing, the hooks
point downwards and in the case of the
bottom wing the hooks of course point
upwards. The hooks are of 18 S.W.G.
wire.

The wire centres can now be bound and
glued on to the main spars and leading and
trailing edge, and allowed to set hard,
after which reinforcing lengths of wood are
placed under or behind each piece of wire
and glued and bound. These pieces of
wood form continuations of the spars of
the wings. Figs. 16 and 17 should here be
studied for both top and bottom wings.
Covering the Planes

It will be noticed that the bottoms of the
wings have a deep under camber. It is
therefore necessary to stitch the silk to
each rib after covering the bottom of the
wing and, of course, before covering the top.
This is rather a tedious operation, but
absolutely necessary in the same way that
it is necessary to retain this under camber
for purposes of stability.

(Continued on page 324)
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Tao GONG CENTRE
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Fig. 16.-This sketch should
be studied for the top wing

construction.
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Figs. 1 and 2.-(Left) Harrison's first marine chronometer, 1735, and (right) a side view of Harrison's third chronometer shown below.

FINDING LONGITUDE A
Ill y G. R. M. Garratt, M.A.

1-4A

After all the Cleverest Scientists and Watchmakers in the World had failed in their efforts to
Invent a Device for accurately finding Longitude at Sea, it was left to a Yorkshire
Carpenter, John Harrison by name, to succeed where they had failed. How he produced
the Harrison Chronometer which won him a Reward of £20,000 makes a Fascinating Story

WE are so accustomed to -day to the
almost perfect schedules which are
maintained by trans -Atlantic liners,

that it seems difficult to realise that less
than two hundred years ago, even a short
sea voyage was attended with serious risks.
In those days navigation was almost en-
tirely a matter of guesswork, and if one was
out of sight of land for many days it was
quite impossible to estimate one's position
with any degree of certainty. All that the
navigator could do was to keep as accurate
a check as he could of the courses steered
and the distances travelled, making such
allowances as he judged best for leeway,
bad steering, currents and tides, and trust
that the final result would not be widely
wrong. Such methods involved growing
uncertainty as to the position of the ship,
and it was quite usual for a ship to be
several degrees out in her longitude after
only a week at sea. Far too often this
resulted in serious privation and shipwreck.

It is, of course, relatively easy to ascer-
tain one's latitude from observations of the
sun or stars, but the determination of longi-
tude is quite another matter. Latitude is
the angular distance of a point North or
South of the Equator, while Longitude is
the angular distance East or West of the
Meridian of Greenwich.

A Committee Appointed
In 1713, a Committee was appointed by

the Government to consider the whole ques-
tion of finding longitude at sea, and in the
course of their work, the committee, which
later became known as the Board of Longi-
tude, consulted Sir Isaac Newton. Newton

Fig. S.-Harrison' s third chronometer, completed in
1757. In this instrument, Harrison incorporated every
mechanical refinement which could possibly improve
its performance. It is a masterpiece of design and
construction, but although easily capable of winning
the reward of £20,000, it was never tested at sea on
account of the equally good performance of No. 4.

told them that one method " is by a Watch
to keep time exactly: But by reason of the
Motion of a Ship, the Variation of Heat and
Cold, Wet and Dry, and the Difference in
Gravity in different latitudes, such a Watch
hath not yet been made."

In Newton's time, as he remarks, no time-
keeper known was capable of going with
anything like the requisite accuracy under
sea conditions, and it is clear that he re-
garded the construction of a suitable me-
chanism not far removed from impossibility.
He went on to describe various other pos-
sible methods, but admitted that one and
all were impractical at sea, and the board of
Longitude, in desperation, succeeded in per-
suading the Government to offer a sub-
stantial reward for any " generally practic-
able and useful method of finding longitude
at sea." The reward was to be graduated
from £10,000 to £20,000 according to the
magnitude of the error, and to obtain the
maximum sum the inventor had to devise
a method which would be accurate within
thirty miles at the end of a voyage lasting
six weeks. Other nations had previously
made similar offers, but this reward of
£20,000 was by far the largest, and it has the
additional distinction of being the only re-
ward of its kind which was ever paid.

The cleverest clockmakers and scientists
had failed to find a solution after trying for
nearly twenty years, when John Harrison,
the son of a Yorkshire carpenter, arrived in
London. Harrison had been brought up to
follow his father's trade, but mechanisms
attracted him at an early age, and, without
ever serving an apprenticeship to any clock -
maker, he managed to acquire sufficient
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knowledge to repair and even to construct a
number of clocks. Who would have thought
that this son of a humble Yorkshire car-
penter was destined to solve the problem
and win the reward, thus becoming the first
and most famous maker of marine chrono-
meters who has ever lived ?

" Honest Graham "
Harrison's object in coming to London

was to enlist the aid of the Board of Longi-
tude in the construction of a timekeeper for
which he had already prepared the plans.
His limited resources prevented him under-
taking the construction unaided and, in his
ignorance, he hoped for assistance from the
Board of Longitude. He was disappointed,
for the Board refused to grant him a single
penny and so nearly thwarted the only
reasonable design which had ever been
offered to them. Fortunately, however,
Harrison was received courteously by the
Astronomer Royal, the celebrated Halley,
who gave him an introduction to a fam-
ous London clockmaker, George Graham.
" Honest Graham," as he was known, was
also a Northcountryman and was as gener-
ous as he was honest ; he advanced Harrison
the necessary funds without security or
interest, and one cannot but regret that
Graham was resting in Westminster Abbey
long before he could witness Harrison's
eventual success.

With Graham's loan in his pocket, Harri-
son returned to Barrow and spent the next
six years in constructing his first chrono-
meter. It is just two hundred years since
its construction was completed in 1735, and,
thanks to the patience and skill of Lt. -Cdr.
R. T. Gould, R.N. (Retd.), in restoring
Harrison's machines in recent years, not
only the first but all five are working to -day
in the Science Museum at South Kensington.

In his effort to attain absolute constancy
of rate, Harrison saw the necessity of taking
the most extreme precautions against fric-
tion, temperature errors, and the disturbing
effect of the motion of the ship. In con-
sequence, he embodied numerous devices of
great originality and his eventual success
was entirely due to his skill in inventing and
constructing ingenious mechanical devices.
His first timekeeper is the most simple of
the five, but most of the constructional
features are typical and merit a brief
description.

The Balance System
The balance system was a duplicate one

consisting of massive brass arms and brass
weights. The balance arms were mounted
on anti -friction arcs of large radius, and
were connected together by means of thin
cross -wires which ran on brass arcs attached
to the balance arms. This arrangement
caused them to swing as though geared to-
gether but with negligible friction, and it
had the merit that the period of the balance
system was practically unaffected by the
motion of a ship.

The balance system was controlled by
four helical springs, the tension in which
was varied by a triple linkage of brass and
steel rods in order to provide the requisite
temperature compensation, and it is of
interest to note that this was the first occa-
sion upon which a temperature compensa-
ting device had ever been used in a time-
keeper. All the wheels of the train, with
the exception of the escape wheels, were
constructed of oak, and the teeth, which
were also of oak, were morticed into the
rims. The teeth of one wheel meshed with
little anti -friction rollers of lignum vitae on
the next wheel in the train, and every
wheel was mounted on anti -friction rollers.

Rewinding
Of the many possible causes of serious

inaccuracy in a timekeeper, one of the most
important is due to the variation of the
angle through which the balance swings as
the main -spring torque reduces between the
intervals of rewinding. In all Harrison's
later chronometers and in every chrono-
meter which has been made since, this is
avoided by the incorporation of an arrange-
ment known as a " remontoire." In this
arrangement the balance and escapement
are maintained in operation by a separate
spring which is rewound at very frequent
intervals by the mainspring. Rewinding
occurs every few minutes at fixed intervals,
and thus the actual driving torque is main-
tained at a practically constant value.
Harrison's first timekeeper, however, did
not incorporate a remontoire, but depended
on a fusee for maintaining an approximately
even torque. A fusee is not nearly so per-
fect as a remontoire, but is far less compli-
cated.

Having successfully completed the first
timekeeper-one might almost call it a
" machine," for it weighs over 70 lb.-
Harrison tested it on a barge in the Humber
and then brought it to London in 1736.
The Admiralty decided to test it on a voyage
to Lisbon, and Harrison accordingly em-
barked with it on H.M.S. Centurion. The
correspondence between the First Lord of
the Admiralty and the Captain of H.M.S.
Centurion is worth quoting :

" ADMIRALTY,
"14th May, 1736.

" To CAPTAIN GEOR GE PROCTOR,
" The Instrument which is put on Board your

Ship, has been approved by all the Mathematicians
in Town that have seen it (and few have not) to be
the Best that has been made for measuring Time:
how it will succeed at sea you will partly be a Judge

. The Man is said by those who know him best
to be a very ingenious and sober Man, and capable

Figs. 4 and 5.-(Above) a
front view of Harrison's fourth
chronometer and (right)
Harrison's second chronometer,
1739. This was the first to
embody a" remontoire" mech-
anism for keeping a constant
torque at the escape -wheel. It
was never tested at sea because
Britain was at war with
Spain, but it was probably
capable of winning the

£10,000 reward.

of finding out something more than he has already,
if he can find Encouragement. I desire, therefore,
that you will see the Man be used civilly, and that
you will be as kind to him as you can."

" H.M.S. Centurion, at Spithead,
"17th May, 1736.

" To ADMIRALTY.
I am very much honoured by yours of the 14th,

in Relation to the Instrument I carried out, and it's
maker: the Instrument is placed in my cabbin, for
giving the Man all the Advantage that is possible for
making his Observations, and I find him to be a very
sober, a very industrious, and withal a very modest
Man, so that my good Wishes can but attend him:
but the Difficulty of measuring Time truly, where
so many unequal Shocks, and Motions, stand in
opposition to it, gives me concern for the honest
Man, and makes me feel he has attempted Im-
possibilities: but, Sir, I will do him all the Good,
and give him all the help, that is in my Power, and
acquaint him with your Concern for his success, and
your Care that he shall be well treated. . . ."

Harrison Succeeds
The chronometer must have behaved ex-

cellently, for the Certificate which was given
to Harrison after the voyage reads :

" When we made land, the said land,
according to my reckoning (and others)
ought to have been the Start ; but, before
we knew what land it was, John Harrison
declared to me and the rest of the ship's
company that, according to his observation
with his machine, it ought to be the Lizard
-the which, indeed, it was found to be, his
observations showing the ship to be more
West than my reckoning, above one degree
and twenty-six miles."

Considering that this was the first trial
ever made at sea, the success was a remark-
able performance. While dead reckoning
resulted in an error of about seventy miles
after only a few days at sea on a well-known
route, the error of Harrison's chronometer
was practically negligible. In consequence
of the excellent report on the chronometer,
the Board of Longitude began to advance
small sums to Harrison for the construction
of improved versions. In 1737-39, Harrison
constructed No. 2, an even heavier but more
compact instrument with a number of im-
portant mechanical refinements. It is fitted
with a remontoire mechanism, and Com-
mander Gould has declared his belief that
it was capable of winning at least the
£10,000 award.
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No. 2 was never tested at sea.Britain
was at war with Spain at the time and there
was a risk that it might fall into the enemies'
hands. I should perhaps mention that No.
1 never went to sea again after the voyage
to Lisbon, but it demonstrated the excel-
lence of Harrison's workmanship by going
continuously for over thirty years in Harri-
son's house. It was never stopped once for
cleaning or oiling during the whole period.
A Third Instrument

Between the years 1740 and 1757, Harri-
son constructed a third instrument. Both
in construction and in operation, it is funda-
mentally different in design to the two
previous timekeepers, and mere words are
inadequate to describe the perfection of
workmanship and mechanical detail which
Harrison incorporated. A close examina-
tion is necessary to appreciate the real
beauty of the instrument which, from the
mechanical point of view, is almost perfect.

The bar type balance arms used in the
previous instruments were replaced by a
pair of large balance wheels connected, as
before, by cross wires. A remontoire me-
chanism is fitted which rewinds every thirty
seconds and is so devised to give an abso-
lutely constant torque at the escape wheel.
It is probably the most perfect remontoire
mechanism ever made.

In 1757, Harrison informed the Board of
Longitude that he would shortly be ready
to compete for the £20,000 reward, but he
suggested that before doing so, he should
construct a much smaller timekeeper to
serve as a check on the main one. His
proposal was approved and Harrison, with
the aid of his son, constructed his fourth
chronometer-the most famous timekeeper
which has ever been made.

It is very much smaller than the earlier
instruments and is really a large watch,
just over five inches in diameter. Even
although No. 4 was only intended as an
auxiliary to the main instrument, Harrison
lavished almost unbelievable pains upon its
design and construction. It is perhaps not
altogether surprising, therefore, that it
turned out to be just as perfect a timekeeper
as was No. 3, and it had of course the very
great advantage of being very much lighter
and more portable. As a result, No. 3,
which had taken Harrison seventeen years

to perfect, was put aside and almost for-
gotten. It was never tested at sea.
The Success of No. 4

No. 4 underwent its first sea test in 1761
on a voyage to Jamaica in H.M.S. Deptford.
The course had been set to touch at Ma-
deira, and after nine days at sea there was a
discrepancy of 1 degrees in the longitude
as indicated by dead reckoning and by No.
4. This was a serious matter, for it might
mean missing Madeira altogether.

However, Harrison insisted that the
chronometer was correct, and said that pro-
vided the longitude of Madeira was correctly
marked on the charts they would sight the
island the next day. The Commander,
Captain Digges, differed to bet Harrison five
to one that the chronometer was wrong,
but he held to Harrison's course and the
island was sighted the following morning-
much to the relief of the ship's company

On reaching Jamaica after a nine weeks'
voyage, the total error of the chronometer
was only five seconds, corresponding to less
than one mile. Provided, therefore, that
Harrison could show that his timekeeper
constituted a " generally practicable and
useful method of finding longitude at sea,"
he was entitled to the full award of £20,000.
It was to prove almost easier to make the
chronometers however, than to wring the
reward out of a reluctant and obstinate
Board of Longitude. They paid him
£2,500, but stubbornly refused to pay an-
other penny until further trials had taken
place. They claimed that the longitude of
Jamaica was not precisely known, and seem
to have believed that the astonishing ac-
curacy of the timekeeper was due to a for-
tuitous cancellation of errors.

A second trial took place in 1764, on a
voyage to Barbados. This time, the total
error of the chronometer was 38 seconds
fast, corresponding to 9i miles, but, allowing
for the slight temperature correction which
Harrison had declared beforehand, the gross
error at the end of a five months' voyage was
only a loss of 15 seconds.
Only Half of the Reward Paid

The Board of Longitude, however, would
still not give way, although they finally
agreed to pay a further £7,500 provided
Harrison gave a sworn declaration of the

mechanism to a responsible committee.
They refused to pay the final £10,000 unless
Harrison made two more chronometers of
equal performance.

Harrison was now over seventy years of
age and his sight was failing. He was
eventually paid the £7,500, but he regarded
the final instalment of £10,000 as lost for
ever. He did, in fact, manage to construct
one more instrument which is almost an
exact copy of No. 4, but with less orna-
mentation. The Board of Longitude had
evidently got a little common sense left, for
they then commissioned Larcum Kendall, a
well-known London watchmaker, to make a
copy of No. 4, which he did at a cost of £450.
The very remarkable performance of
Kendall's copy was a most striking vindica-
tion of Harrison, and it was used by Captain
Cook in his second and third Antarctic
voyages between 1772 and 1777.
The Final Instalment

Still the Board would not give way, and
it was not until Harrison found a supporter
in the person of King George III that the
Board were placed on the defensive. The
King used his influence in Parliament, to
whom Harrison presented a Petition.
Difficult questions were asked and the
Board's outrageous treatment of Harrison
was exposed. A full debate of the House
nearly took place, when the Board gave
way before the storm of indignation and
paid the remaining balance.

Harrison had won his battle ; he had
proved himself the first and foremost maker
of marine chronometers of all time, and we
cannot but feel sincere regret that the old
man, who had devoted the whole of his life
in the interests of safety at sea, should have
lived so short a while afterwards to enjoy
the benefits of his reward. John Harrison
died in 1776 at the age of eighty-two, only
three years after receiving the final instal-
ment. Harrison had solved the problem
which had baffled Halley, Newton, Leibnitz,
and hundreds of others, and, working in the
face of complete scepticism, Harrison had
devoted fifty years to its solution.

Such was John Harrison's service to
Humanity ; he was a man to whom we, as
the greatest maritime nation, should be
deeply grateful, and of whom, as his own
countrymen, we must be immensely proud.

Showing the internal construction of the Osram
photo -cell amplifier.
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A NEW TYPE OF
PHOTO -CELL AMPLIFIER

ANEW design of Osram photo -cell
amplifier has just been placed . on the
market by the G.E.C., known as type

FDL50. The unit has been designed for
industrial installations requiring a small
compact set, and for such other cases where
the existing B4 amplifier is not adaptable.
The circuit embodied in the new unit, while
in principle the same as that of the existing
type B4, has a number of small but import-
ant improvements.

Modification has been made to incorpor-
ate a modern valve of the L21 type while
retaining the advantage of being able to use
the set on A.C. or D.C. supply indiscrimin-
ately. The consumption of the unit is low.
The assembly has a single -hole fixing, and
efficient ventilation is provided for the
resistances which are placed at the top of
the case to avoid any possible effect of
temperature changes of the circuit.

An improved form of relay, with low
operating current, in which the armature

is anchored to its knife edge, is also incor-
porated, and permits the unit to be used in
any position.

The cover of the photo -cell amplifier.
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(Above) Peterson's Folly, in the New Forest, which is a well-
known landmark on the Bournemouth line, and (right) The village
church at Holnest is overshadowed by a gigantic mausoleum which is
built in the architectural style of Charing Cross Railway Station.

RECENTLY we described a number
of architectural freaks at home and
abroad under the general title of

" Crazy Buildings," and touched briefly on
" Follies."

The mighty Barnum once observed that
a sucker is born every minute, and as
Nature has maintained a supply of fools,
we shall also discover many follies, which
are frequently the result of much money
and little brains. Some writers, however,
dispute this derivation of the word, and
suggest that the term " Folly " as applied
to a building is French "folie " and not
English " Folly." A reference to our
dictionary establishes the fact that although
the usual rendering of " folie " is frenzy
or madness it can also be translated in a
number of other ways. Thus folie may
signify caprice or fancy (as in the well-
known Folies-Bergeries), and can even be
translated as " cOuntry-house."

Faringdon Folly
There is a Berkshire Folly which no

doubt represents this idea of a whim or
fancy, it is known as " Faringdon Folly," or
more frequently of late as Faringdon
Clump, for it is only a bold group of trees
on a hill -top, which does much to improve
the landscape. It almost seems as though
the present owner desires that Faringdon
Folly shall retain its title for ever, for it is
reported in the press as I write that a
remarkable tower has just been completed
among the trees on the summit of Faringdon
hill. It is a square structure, not unlike
a church tower, and is 100 ft. high. The
building was duly " opened " with a
display of fireworks, so that everything
went with a bang.

The value and purpose of this strange
structure remain a mystery, but it resembles

SOME BRITISH
FOLLIES

By George Long, F.R.G.S.
Architectural Freaks Which Have Cost Thousands of
Pounds to Build but Which Are Utterly Useless and

Have Therefore been Termed " Follies "

other follies in that it is a lofty tower on the
summit of a hill, whose practical value is
not evident.

Queen Anne's Mansions is another folly
which is not foolish. When first built this
imposing structure was known as " Han -
key's Folly " as the Victorians could not
conceive that a ten -storied block of flats
could be a sound business proposition.
To -day we are familiar. with American sky-
scrapers which make " Hankey's Folly "
look like the Queen's Dolls' House.

Peterson's Folly
One of the most modern and character-

Faringdon Folly, Berkshire, the purpose and value of
which remains a mystery.

istic of true follies is Sway Tower, or
Peterson's Folly, in the New Forest, which
is a well known landmark to travellers on
the Bournemouth line. It is more than
200 ft. in height, and is built throughout
in ferro-concrete. It is said to be the first
tall building to be erected of this material
in England. There are many and varied
stories about the creator of this Folly.
His name was Andrew Peterson, a wealthy
and eccentric barrister, who had practised
at Calcutta. It is evident that he intended
to attain posthumus fame as a result of his
expenditure, for-if local gossip can be
trusted-his original instructions were that
his corpse was to be placed within the open
lantern of the tower for burial, after the
same plan as the Parsees still observe in
India. It is further stated that he ordered
that a powerful light should be kept
burning at the summit at night ; but the
tower is near the busy sea -lane forming
the western gate to Southampton Water,
and it is said that on the first night so much
confusion was caused to shipping by this
unofficial beacon that the Admiralty
promptly stopped it. Certainly no light
is now exhibited, but as some of the three
hundred steps to the summit are now out
of repair, I was unable to ascend. It
might be added that some local people
declare that Peterson was really quite a
clever man, and a pioneer of ferro-concrete
construction. They say he intended the
tower to be both a demonstration of a new
building method, and a form of relief to the
poor during a hard winter.

It must be confessed that as a close-up
it is ugly in the extreme, but at a distance
it is not without some dignity and charm.

Gamblers' Follies
There are several Follies which owe their
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origin to a fortune won at cards, and which
preserve the story in the details of their
construction. Two of these are to be found
in the Park at Midford, a small village on
the road from Bath to Warminster. One
of them is the so-called " Castle " and the
other a game -keeper's cottage, but both are
constructed on a ground plan in the shape
of the Ace of Clubs which was their owner's
lucky card. His name was Roebuck, and
he lived in the late seventeenth century.
It is said that he made a fortune in a single
night, thanks to the Ace of Clubs.

The Squire of Coombe Martin was another
west country gambler, who owed his
fortune to a pack of cards. He lived about
the same time as Roebuck, and like him,
has left a Folly to tell the tale.

" The Pack of Cards "
It was formerly the village inn at Coombe

Martin, aptly known as " The Pack of
Cards," for every detail of the building
connects with cards. Thus there are fifty -

started to build without counting the cost,
and consequently ran out of funds and left
it uncompleted and useless, something
like the huge Jezreel's Tower at Chatham
which was described in a previous article
on " Crazy Buildings."

A Gigantic Mausoleum
Follies sometimes run in families, and the

Dorsetshire Drax clan are a striking
example of this. Certain long -deceased
members of this family seem to have
possessed an exaggerated idea of their own
importance, and spent large sums of money
in monuments to nonenities.

Thus the charming little village church at
Holnest (Dorset) is utterly overshadowed
and spoilt by a gigantic mausoleum for the
remains of Mr. Erle-Drax, built in the
architectural style of Charing Cross railway
station, and in the park hard by there is a
huge bronze statue to the same individual
who seems to have been nothing more than
a lord of the manor.

(Above) The tower or sham castle on a hilltop close to the ruins of the Manor
in Bradgate Park, Leicestershire, and (right) Sham Castle, on the hill above Bath.
From the front it appears to be a castle, but the rear view discloses the sham.

two windows-one for each card in the
pack-thirteen doors-one for each de-
nomination, and four stories-one for each
suit. The general effect is very striking,
with tall chimneys, and a central part like
a castle tower, which is intended to repre-
sent a house built of cards.

With the rapid development of Devon-
shire for tourists, " The Pack of Cards " has
now become a popular hotel, but still
retains its original and distinctive design.

McCraig's Tower
Another popular seaside resort owns two

striking buildings which might be regarded
as follies. They are on the hill behind
Oban and each is a folly of a sort.  Mc -
Craig's Tower is a true folly, that is a
totally useless building designed to bring
posthumous fame to its creator. It is said
to have been designed as a view tower,
museum and art gallery, but was never
finished, and stands gaunt, empty and
ugly, like a bad copy of the Colosseum at
Rome.

The other was intended as a hydropathic,
but the folly was that of the man who

Major Drax (who flourished in the eight-
eenth century), was the builder of a much
more conspicuous folly, which is known as
Ring's Hill Speer. It is a very tall, circular
Gothic tower, very much like a cathedral
pinnacle which has been mislaid, standing
on the top of a wooded hill close to the
Drax mansion in Charborough Park,
Dorset. The original structure was struck
by lightning, but was unfortunately rebuilt,
and still stands a perfect example of a
rich man's folly, totally useless for any
purpose.

Hasting's Folly
There is another still bigger folly at

Horton, also in Dorset. It is known as
Horton Tower (or Hasting's Folly) and in
appearance resembles the keep of a mediae-
val castle, it stands on a hill -top above the
village of Horton. Mr. Thomas Hardy
(the Dorset novelist), has described it as an
observatory in Two on, a Tower, but I
fancy he has blended it with Ring's Hill
Speer, and so formed a composite picture
of two conspicuous follies.

A very common form of folly, is the hill-

top castle or tower A well-known example
is Sham Castle, on the hill above Bath.
From the front it seems to be a frowning
mediaeval castle, but a back view discloses
the sham.

Hill -top follies are almost too numerous
to mention. We find them everywhere,
sometimes to improve a view, more often
to glorify some nit -wit. There is one in
Leicestershire, however, which serves to
commemorate a real public benefactor,
though not built for that purpose. This is
the tower-or sham castle-on the rugged
hill -top close to the ruins of the Manor in
Bradgate Park (Leicestershire). When
this glorious park was given to the people
through the generosity of Mr. Charles
Bennion in 1928, it was decided to make
the tower a memorial of the donor, and a
tablet has been placed on it recording the
gift.

The House on the Sands
There is a somewhat unusual, and little-

known folly, on the shore at Canford Cliffs,
about a mile west from the well-known
Branksome Chine (Dorset).

Just over sixty years ago this lovely
spot was a mere lonely beach, backed by
pine -woods, and having no dwelling in
sight.

Some enterprising individual who was
attracted by the beauty of the site, decided
it was an ideal spot for a home. He built
an imposing, and very solidly constructed
house beneath the cliffs, just above high-
water mark, but omitted to base his
foundations on a solid rock, and down it
came. The ruins still remain, and for years
were known as the folly, but during the
last decade there have been great develop-
ments along this lovely shore, with promen-
ades, and buildings of various kinds, all of
which stand securely, because their founda-
tions are secure.

Some fragments of the gaunt walls of the
" House on the Sands " still remain in mute
witness to the folly of building on sand,
and have served as a useful illustration to.
many local clergymen when dealing with
the well-known parable.
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WHEN Man attempts to defy Nature,

as he does when he essays to sail the
seven seas, to explore the un-

plumbed depths of the ocean, or to take
unto himself wings and to soar into the
heavens, Nature, resentful of his intrusion,
brings to bear all her most potent forces to
preserve the sanctity of her secret places.
And none does she guard more jealously
than the upper air, as so many flyers have
found to their cost. Winds, clouds,
electrical forces, fog, and ice are among the
most formidable of Nature's frontier guards,
and it is in overcoming them that the
greatest thrills are provided for the pioneer
airman, and the greatest perils for the
routine flier.

One by one, these pitiless obstacles to
the peaceful penetration of the airways are
being conquered. The skill of the designer,
and the craft of the engineer, have produced
'planes which will survive the severest
buffetings, and direction,a1 wireless and
other ingenious devices permit " blind
flying " in cloud and even " blind landing "
in fog. But the perils of ice are not yet
entirely surmounted.

To understand the danger resulting from
the formation of ice on the surface of an
aeroplane, it must be remembered that
the flying qualities of any aircraft are
mainly dependent upon the shape and
contours of the various surfaces of the
machine-wings, struts, and rigging. These
are the subject of the most intricate calcu-
lations, based upon theoretical principles
and practical research, and their final form
is so accurately designed and finished that

comparatively small variations seriously
affect efficiency, while considerable altera-
tions in contour, area, or shape, such as
would result from the accumulation of ice,
not only renders the machine difficult to
navigate, but may easily result in loss of
flying speed-and disaster.

Reducing the Ice Risk
Various devices, each achieving some

measure of success, have been developed
for reducing the ice risk, and in order to
appreciate the problem more completely
it is necessary to consider the condition
under which ice can be formed and deposited.
Ice postulates the presence of water. Now
there is always a certain percentage of
water vapour in the atmosphere, and under
certain conditions of temperature and
pressure, it forms more or less dense masses
of tiny droplets called clouds. Other con-
ditions, such as those produced by currents
of cold air, the presence of high land masses
and so forth, may result in the precipitation
of the water in the larger drops known as
rain. Raindrops, carried upwards by
ascending air currents, may freeze, subse-
quently falling as the small balls of hard ice
termed hail. In certain circumstances
atmospheric water vapour freezes without
first liquefying, and thus falls as snow.

It will thus be seen that there is a wide
range of conditions, likely to be met with
in ordinary flying, that favour the forma-
tion of ice on the wings, struts, and even
propellers. But this is not all, for the
interactions of temperature and pressure,
winds and speeds, taken into consideration

(Renders
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with altitude and geographical position, are
so complex that even at temperatures which
might be thought unfavourable to the
production of ice, danger, swift and pitiless,
may suddenly appear.

A thorough understanding of meteorology
and a watchful eye on air temperature
recorder and altimeter may help the aviator
to avoid these risks, but the subject is so
vast, so complex, and so little understood
at present, that skill and care afford but
meagre protection ; in addition, the
necessity of maintaining course, and of
adhering to time schedules, reduces the
chances of dodging ice. It is therefore
highly desirable to perfect means for
automatic protection from the menace of
ice.

Ice -prevention Apparatus
Very considerable ingenuity has been

shown in the several devices already
developed. These may be roughly divided
into three classes, each class utilising a
different principle.

The obvious fact that ice is associated
with low temperature has prompted some
investigators to explore the possibility of
heating the surfaces it is desired to protect
from ice formation. There are at least
three possible ways in which heating could
be performed : electrically ; by utilising
the heat contained in the cooling water of
the engines ; or by employing the waste
heat in the exhaust gases. The first -
mentioned is likely to be ruled out at once
on account of the large amount of power
required, for it must be remembered that it
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would be necessary to heat the whole of
the plane surfaces and not, as might be
thought only the leading edges. Heating
from the cooling water seems more hopeful,
although it greatly increases the risk of
fracture or leakage in the circulating
system, and further, is only applicable to
to machines fitted with water-cooled
engines.

In using the heat frbm the exhaust gases,
the idea is to discharge the hot gases along
the leading edges of the planes. This
scheme, however, is fraught with diffi-
culties. In the first place its use must be
restricted to machines of all -metal con-
struction ; secondly, provision must be made
to allow for the expansion and contraction
of the exhaust pipes ; and thirdly, means
must be found for protecting the petrol
tanks from contact with hot gases and for
avoiding the accumulation of explosive
and/or poisonous gases.

A Mechanical Device
The second class of ice -prevention

apparatus operates on purely mechanical

principles. The most encouraging form is
that in which a rubber tube is fixed over the
leading edges of the wings, the tube being
caused to expand and contract rhythmically
by compressed air. Ice surfaces are in
this way broken up as soon as they are
formed, and are then carried away by the
wind.

By far the most successful results, how-
ever, have been achieved by using the well-
known properties of certain chemicals
which, in solution, have freezing -points very
much lower than that of water. As most
people are aware, when the local council
employees sprinkle salt on snowy or icy
roads, the snow or ice melts. The reason
is that a solution of common salt in water
requires a temperature considerably below
the normal freezing -point of water before
it will solidify. By making available a
supply of a suitable chemical composition at
the leading edges of the wings, any moisture
deposited from the atmosphere is prevented
from freezing at any temperature likely to
be encountered in normal flying.

This principle can be combined with the

mechanical action of certain substances of a
sticky or slippery nature which prevent ice,
if formed, from adhering to the machine, so
that it is blown away as soon as it is de-
posited and no accumulations of dangerous
proportions can be produced.

Anti -ice Dope
Practical apparatus for maintaining a

continuous supply of anti -ice dope has been
developed and has been used experimen-
tally with considerable success. In one
form the chemicals are pumped along a
tube having holes at close intervals, fixed
to the leading edges of the wings. The dope
is thus discharged through the small holes
on to a strip of cloth, whence it is distributed
by capillary action.

A wide range of substances has been used,
either singly or in combination-molasses,
salt, soap, and other familiar substances in
the earlier experiments. The latest dopes
contain mixtures of lesser -known chemicals
rejoicing in complicated polysyllabic names
and the actual formulm, it appears, are
still closely -guarded secrets.

The World's Smallest Brewery
THE smallest brewery in the world will

shortly be in operation at Birmingham
University. Covering an area of only
five square feet, it comprises four complete
brewing plants, each capable of producing
one gallon of beer per brew.

It will be used for testing hops, barley,
and yeast in connection with the research
work organised by the Institute of Brewing,
and the plant has been designed so that
conditions in a full-size establishment can
be exactly simulated.
From Beer to Water

ARECENT analysis has shown that 70
per cent. of the weight of the human

body is composed of water. The eyes are
95 per cent. water, blood contains 80 per
cent., bones vary from 30 to 40 per cent.,
while our brains contain 90 per cent. The
remaining weight of the average full-grown
man consists of numerous chemicals, all of
which could be purchased from any whole-
sale chemist for less than 2s. 6d.
A New Cinema Screen
THOSE of us who have to patronise the

cheaper seats, have often only seen
a distorted picture when the screen is
viewed from one side or in the extreme
front. A new screen which consists of
thousands of tiny glass globules has re-
cently been invented and it is claimed that
distortion of the picture is avoided.
X-ray Dangers

EXCESSIVE etposure to X-rays induces
a terrible wasting disease known as

dermatitis and many sad amputations have
resulted in the past among X-ray operators
on account of the ravages due to repeated
exposures. Precautions can be taken, up
to a point, but now an ingenious " tell-
tale " device has been evolved which will
keep a check on the amount of exposure
encountered. It consists of a small rod of
elektron, charged to a potential of 400 volts
and contained in an insulating case.
Exposure to X-rays causes the charge to leak
gradually away and a simple measurement
of the charge remaining will warn an in-
cautious operator in time.
A Building Machine

AMACHINE has recently been constructed
by Mr. James Haigh, of Leeds, which can

mix, shape, and lay cement bricks quicker
than any bricklayer. The machine can
also construct floors, staircases, and flat
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roofs. Although at present it is only
suitable for the construction of circular
buildings, the cylindrical houses, several
of which have already been completed,
have an unusual appearance, and they will
at least be preferable to the dingy rows of
small council houses to which we have be-
come accustomed. We only hope that Mr.
Haigh does not suffer personal injury at
the hands of the builders and bricklayers
of Leeds-a risk which would not have been
a small one a century or two ago !
Flawless Welding

THE electric -arc welding process has been
developed to a high standard of

efficiency, and it is being used to an ever-
increasing extent in production and repair
work. A weld in practically any kind of
steel made by the electric -arc process has
great strength, can be readily machined,
shows little indication of the joint, and can
be produced with various degrees of
ductility. It has not, however, always

been possible to eliminate every trace of
the weld, and as it is important with some
work that no sign of welding should be
apparent, recent research has been directed
to the endeavour to obtain welds that will
have a perfect appearance and finish. This
has not been easy to attain, as the oxygen
in the atmosphere has some effect upon the
surface of molten metal, and the problem
of excluding oxygen from the weld has not
been easy of solution, because oxygen is
the gas that supports combustion. It was
known, however, that welding could be
carried out in a hydrogen field, and this

application by surrounding the arc and the
end of the feed rod with a " field " or
" envelope " of hydrogen, which is released
from the electrode coating or supplied from
cylinders. Messrs. Barimar Ltd., the weld-
ing engineers, inform us that as a result of
these developments they are now able to
build up worn shafts and similar parts of
all weights and dimensions, and machine
them to the required size at very moderate
cost, with a superfine finish that is at least
equal to the " finish " obtainable on un--
welded metal. The welding of thin steel
sheets, and various alloy steels is done with
equal success by the same process. This
highly successful result has been achieved
by means of the welding process mentioned,
in conjunction with very skilful machining.

A trained engineer "flawless" electric -arc welding a crankshaft at the Barimar works.
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Small Tools and Cutters -5
A, GT. OA,.

Figs. 1 and
2. - (Left)
Adapting a
broken twist
drill for
making key-
ways or slots
and (right) a
simple type
of cutter is
the flat
" fish -tail "
shown which
can be made
as occasion

arises.

PROVIDING that certain precautions
are taken, a broken twist drill can be
utilised to mill very satisfactory key-

ways or slots. The first point is that the
fluted part of the broken drill must be
ground off extremely short, the relief being
ground in a similar manner as for a flat -
bottoming drill, but with the following
exceptions. Instead of the normal cutting
edges being in line at right angles to the
axis, they are ground to form proud cutting
edges adjacent to the lands as seen in Fig.
1. This permits the centre to clear pro-
perly, and allows fairly heavy cuts to be
taken. Other important points are that
the cutter runs perfectly true and is rigidly
held. For the latter reason, where small
drills are so utilised, unless a collet is
available for holding, they must needs be
sweated into a stiff mild -steel bar -holder
leaving little more than the fluted part
projecting. Although fairly heavy cuts
can be taken, in comparison with the dia-
meter of the drill of course, each cut has to
be " worked " on if wobble is to be avoided,
that is to say, each cut is put on gradually
while the work is being traversed back-
wards and forwards for a short distance,
and when sufficiently deep, carried to the
full distance required.

Cutter Wobble
Where the cut is fed straight in,

the tendency of the cutter to wobble, and
as a consequence increase the width
of the slot at one point, is caused by
the resistance offered by the pip formed
between the points of the cutter. As for
instance, if a -in. cut can be taken, a
conical piece of metal of this height has to
be removed before the traversing cut can
commence freely. In overcoming this
obstacle, the cutter is either forced upwards
or downwards according to the direction of
traverse, and will more than likely result
in breakage. These remarks, by the way,
apply to all types of end -milling cutters
when used for the purpose of producing work
of the same character as blind -ended slots.

A Simple Type of Cutter
A simple type of cutter and one that can

easily be made as occasion arises is that
shown in Fig. 2. This is a flat " fish -tail "

The Previous Articles on this Subject Appeared
in "Practical Mechanics" Nos. 21, 23, 25 and 27
cutter and can be used for the same purpose
as the cutter which was improvised from a
drill, or for light surfacing operations. The
cutter will probably do all that is required
if made from silver -steel rod, and the actual
making is quite a simple matter. After
flatting off the sides to leave a short central
tongue, the relief is filed on the front and
sides. It may be mentioned that no land
is left at the sides, the relief being brought
up to a sharp edge. Such cutters will be
about right if made proportionate in every
respect to the sketch. Subsequent hardening
and tempering will, of course, be necessary
before using.

Fluted Cutters
Fluted or toothed -end milling cutters are

obtainable in both carbon and high-speed
tool -steels. As regards the style of the
shank, they are made in both parallel or
straight, and the usual standard machine
tapers. Again the teeth may be either
straight or spiral cut. Figs. 3 and 4 show
two types of spiral cutters. Of the two,
that having the recessed centre is perhaps
the most serviceable, at all events, as far
as ease in resharpening is concerned. The

Silver -steel
blank.
/in/shed

cu/ter

Fig. 5.-(Left) the blank from which is made the cutter,
shown on the right. It will be found useful for awk-

ward jobs.

benefit of the latter with spiral teeth will be
noticed where the side of the cutter is used,
as not only will less power be required for
driving, but the thrust created is such that
it tends to force the taper shank of the
cutter hard into its socket.

41C'entre
large as AoSSdVe

Fig. 6.-Slender cutters of a special nature are best
made in the toothed form shown.

Resharpening
To make a satisfactory job of resharpen-

ing the end teeth, it is necessary that it be
done in such a manner that each tooth will
do an equal share of the cutting. The
proper way to ensure this is by regrinding

recessed centre.
Figs. 3 and 4.-Showing two types of spiral cutter.
That with the recessed centre will be found the more

serviceable of the two.

in a special fixture on a tool and cutting
grinder, but if a stone is held against the
face of the teeth while the cutter is run
backwards, a " land " will be produced to
serve as a guide for careful hand grinding to
give a relief of from 5 to 7 degrees to the
teeth. It is not advisable to attempt to
grind the sides of the teeth by hand, as this
is essentially a machine operation. End
mills with straight -cut teeth may be
touched up in a minor degree by " ston-
ing," it being remembered that no land is
required. When using the side of an end
mill, an important point to bear in mind is
to feed the work against the direction in
which the teeth are rotating. In fact this
rule applies to the use of all milling cutters.

Profiled End Mills
Standard cutters may be slightly modified

to produce slots with chamfered or radiused
corners, by appropriately altering the
corners of the teeth to achieve the desired
result. On the other hand, by preparing
a turned blank to the shape, as for example
that shown in Fig. 5, left hand, and from it
making a cutter in the form shown in Fig. 6,
right hand, awkward jobs may be overcome.
Notice that the centre of the cutter is
slotted so that the front cutting portions
slightly overlap. This overlapping of the
cutting edges is important where the end of
the cutter is used to form a channel as, if

ced,er cpit,or re w

/77 erna'ret.
Fig. 7.-An alternative cutter with reversable bit.
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raise aGove cu//er
to mill underside.

Fig. 8.-Another type of flat cutter which will perform an endless
number of jobs.

cutter

work

the slot is straight cut a rib will be left along
the centre of the work. The length of the
side -cutting edges must not be overdone
and, where the profile is deep, it is more
satisfactory to break the cut into two
operations by means of separate cutters.

Slender Cutters
Slender cutters of a special nature are best

if made in toothed form. After making the
blank the teeth may be milled in the correct
manner, but a satisfactory and quick
method is to file them with a half -round
file to the shape shown in Fig. 6 (this remark
is intended to apply to small cutter making
and where ready facilities for cutting by
other methods are lacking). The centre in
the cutting end should be as large as possible
in diameter, but at the same time not carried
to a sufficient depth to cause weakness.

Different Types of Cutters
Cutters of the types so far described and

which to accomplish the work in hand must
be made in such a form that the cutting end
terminates in a sharp point, will prove
unsatisfactory in use. Therefore, where
such a condition arises, recourse should be
made to a different type of cutter. The
most simple form in which a suitable alterna-
tive cutter can be provided is shown in
Fig. 7. The mandrel is driven in the
machine, with a fly -cutter of suitable pro-
file projecting above the surface. As re-
gards clearance, the tool should be treated
in the same manner as if it were to be used
for a boring operation. Another type of
flat cutter which will perform an endless
variety of jobs is shown in Fig. 8. A
feature possessed by such a cutter is that all
of the milled surfaces can be machined
with it so that they will be parallel to each
other at one setting. Where the section to
he milled is such that a " necked " cutter
like that shown is required, take care when
designing the cutter, not to make the
narrow portion too weak to withstand the
" spring " of the front part when under cut.
Cutters having parallel bores are intended
to be used in a horizontal milling machine
and are made in various sizes to suit
standard mandrels. Such cutters are
clamped on the mandrel between distance
collars, and where heavy cuts are to be
taken, " cutter slip " is checked by means
of a key.

Roller Cutters
The type shown in Fig. 9 is what is known

as a roller or cylindrical cutter,
and its use is confined to purely
surfacing operations. Where
sufficient power is available, and
the teeth so arranged to provide
plenty of chip space between
them, extremely heavy cuts can
be taken.

That shown in Fig. 10 is a
side -and -face cutter. Such cut-
ters are made in a range of stan-
dard widths and diameters. As
may be gathered, they cut on the

sides as well as the face and therefore will
machine vertical faces equal in height to the
distance from the edge of the teeth to the
centre boss. They are often used in pairs or
gangs separated by distance pieces of ap-
proximate width to machine both opposite
vertical faces of a part at one setting.

Slotting Cutters and Slitting Saws
Slotting cutters are made in various

standard widths so that they will cut a slot
of the required size in one cut. A cutter of
this description is illustrated in Fig. 11.
Binding of the cutter in the slot is prevented
by the fact that the sides are hollow ground.
Cutters which are intended for metal saw -

Fig. 9.-This type of cutter is known as a roller or
cylindrical cutter

ing are given clearance in this manner, and
can be had in a very wide range of different
thicknesses.

An example of an angle cutter is shown
in Fig. 13. This particular cutter is called
a double -angle (equal) cutter and can be
had in angles of 45, 60, and 90 degrees.
Single -angle cutters are made right and

Fig.10.-A side -and -
face cutter which is
made in a range of
standard widths and
diameters. They are
often used in pairs or
gangs separated by

distance pieces.

left handed, in angles of 45, 50, 60, 70, and
80 right hand and 30, 40, and 45 degrees
left hand.

Double -angle cutters having unequal
angles are used chiefly for gashing or fluting

Fig. 10.-A slot cutter which is Fig. 12.-A special type of cutter
made in variousstandard widths. made for cutting woodruff key seats.

spiral cutters, and are made with one aide
always at 12 degrees and the opposite side
at 48, 53, 58, 63, 68, or 73 degrees.

Form -relieved Cutters
Cutters which are form -relieved to give

radial clearance maintain the same profile
throughout the length of their grinding life.
A convex cutter of this type is shown in
Fig. 14. Resharpening is carried out by
grinding the faces of the teeth, but for the
shape produced by the cutter to remain
constant, the front of the teeth, after
grinding, must always be on a radial line.
Besides the shape illustrated they are also
made in other shapes, notably concave,
right- and left-hand corner rounding, and
double -corner rounding and as standard,
can be obtained to give radii from , in.
and upwards

Cutters for special purposes such as
twist -drill and reamer fluting, thread milling
and gear cutting are also made in the same
manner

Cutters for milling gear teeth can be
obtained for producing 144 -degree involute,
20 -degree stub, and epicycloid al gears, and
also for cutting both roller and silent chain
wheels.

General Considerations
As may be imagined, these cutters are

expensive, and unless any one particular
cutter is likely to have a considerable
amount of use, a fly cutter can often be
pressed into service for a " one-off " job.
The question of expense from the amateur's
point of view, can be relieved by using
a cutter bar holder containing a tool in lieu
of a side -and -face cutter of large diameter.
The bar, a piece of flat mild steel can be
bored at one end to fit the mandrel and
slotted at its outer end to receive a tool -bit
at an angle of 45 degrees. The end of tool
is ground to a 90 -degree point, and is
arranged to project beyond the side and end
of the bar. A separate tool will be required
for right- and left-hand working, but to
meet these conditions, the bar can be
reversed on the mandrel.

Woodruff Cutters
A special type of cutter is made for cutting

woodruff key seats, like that in Fig. 12.
These cutters are made in sizes to corre-
spond with the standard keys and are not
expensive to buy. On this account they are
extremely handy for general use in carrying
out small milling operations in the lathe,
and they lend themselves to slight modifica-
tion for special purposes.

Owing to the ready manner in which this
type of cutter can be held, it provides, in
the long run, the easiest way of making
small special cutters for lathe use. There
is one objection to making cutters integral
with the shank, and that is the fact that it
is in some cases not easy, if at all possible,
to cut teeth on the back face of the cutter,
but this objection can be overcome by
tapping the centre of the cutter and making
the shank with a screwed spigot.

Fig. 13.-An angle cutter. Fig. 14.-A convex cutter form re-
lieved to give radial clearance.
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The Multicalculator
THIS very useful instrument is designed

on the slide rule principle and its opera-
tion constitutes the well-known ABAC
method.

The following material is required to
make the device : one strip of alumin-
ium 1 ft. x 1 in x in., cut with, a hack-
saw into two pieces, one being 51- in. in
length and the other approximately 4 in.
(this approximation is dependent on the
particular ABAC scale which is used).
One foot of angle strip (aluminium)

in. angle x A- in. thick. This is cut into
two 5i -in. lengths and assembled in the
manner indicated in Fig. 2, the taps being
8B.A. for & in. brass c'sk. screws (the ends
of which may be filed down after assembly).
Seven 8B.A. c'sk. brass screws, 1 in. in

BAPS \
SPRIZ-

ASSEMBLY

The construction of the multicalculator which is based
on the slide rule principle.

length. One back spring 6 in. long by
approximately in. A set of (small)
figure punches is advisable when calibrating
the scale but an alternative method would
be to scratch the numerals on with a brad-
awl.

The calibration is attained by ruling off
lines with a keen steel point. One brass
disc 1 in. diain. x in. thick (Fig. 3). This
is cut in half as shown and filed down to the
measurements given. No great degree of
accuracy is required here although con-
centricity is the basis of neatness. This
spring assembly should be fixed to the
calculator in the manner shown, the
drillings being 8B.A. throughout and the
centre tap being 8B.A. (for fixing the spring).
One other point. The degrees on the sliding
tablet (Fig. 1) should be punched along the
lines already referred to, and before this
can be done, the points should be measured
off and a pin -prick made against each place
punched.-R. HOBBS (London).

THAT HINT OF YOURS
Every reader of PRACTICAL MECHANICS

must have originated some little dodge which
would be of interest to other readers. Why
not pass it on to us? For every item published
on this page we will pay 5s. Address your
envelope to " Hint," PRACTICAL MECHANICS,
George Newnes Ltd., 8.11 Southampton Street,
W.C. Put your name and address on every
item. Please note that every hint sent in must
be original.

A Useful Table Lamp
THE accompanying diagram shows a very

handy (and inexpensive) table lamp.
The stem consists of two lengths of

in. x 1 in. wood, with one side slotted to
take the flex, and both tops are slotted to
receive the clip. The base is three pieces of
wood seccotined together, with a in. x 1 in.
hole in the centre.

The clip (A) is folded round the lamp
holder and fixed by means of a 6 B.A. bolt
held by two nuts on either side (B). After
securing the holder, with the flex wired in,
of course, run the flex down the slotted stem
as shown. The base of the stem is tightly
fixed into the base itself, thus holding the
wire secure. Any switching arrangement
may be used but the one shown is very
simple.

The shade is made of 18 S.W.G. and the
only point to remember is to leave the four
wires protruding one inch. Now cut two
pieces of cardboard and cut a hole in the
centre of each. One hole should fit the
54661apIPPEO 1400D
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lamp holder exactly and the other hole
should be f in. larger. Place the card with
the larger hole underneath the four wire
ends and the other card on top, and secure
with paper fasteners, wire, or seccotine.
The cover for the shade can be made from
a sheet of coloured paper.-N. McLEou
(India).

Details of the soldering blow -pipe.

A Soldering Blow -pipe
THE accompanying sketch shows a

soldering blow -pipe constructed from a
gas -bracket. The nipple ends, on the gas
and air tubes, were formed by hammering,
the tubes being supported on a hollow block
during the process. When sufficiently re-
duced, the tube ends were reamered to size,
the orifice of the gas -nipple being in. dia.,
while that of the air -nipple is in. dia.
Flexible tubes connect the gas and air tubes
to their respective sources of supply. While
soft -soldering jobs can be executed by
blowing the flame with the mouth, brazing
requires the use of foot -bellows. When the
air supply is derived from bellows, a cock
fitted to the air tube will give better regula-
tion of the flame.-S. RAINEY (Lanarkshire).

A handy and inexpensive table lamp
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" A Home-made Telephone "
WITH reference to your article in the

December issue of PRACTICAL
MECHANICS on "A Home-made Telephone,"
the batteries are shown in circuit with the
microphone and receiver. As the trans-
mitter creates its own current, the best
results cannot be obtained when the batter-
ies are in use. The accompanying circuit,

A modification
for the home-
made telephone
described in
our December

issue.

however, will be found quite efficient, and
has the advantage of costing nothing to run,
as the batteries are only used to work the
buzzers.-G. STEPHENS (Bristol).

A Novel Bench Stop

THE sketch on this page shows a bench
stop, made from an old hinge and a small

spring. To fix in place, screw one side of the
hinge down to the bench by means of two
screws and then insert a long screw through

An ingenious
bench stop
made from an
ordinary hinge.

FILED

both halves as shown, with a small spring in
the centre. When the screw through both
halves of the hinge is tight, the device
should be flush with the bench. When in
use for planing, release it to the required
height.-J. HOLROYD (Morecambe).

A Watch "Put and Take "
THE materials required for making this

simple device are a cheap watch, a sheet
of thin note -paper, and some water colours.
Remove the back of the watch and with a
pair of snipe -nosed pliers, carefully extract
the escapement (see Fig. 1). This will allow
the hands to spin round when the watch is
wound up.

Next remove the front of the watch,
very carefully prise off the hands, and
remove the dial. A circle should then be
cut from the note -paper (the size of this
circle being effected in accordance with the
size of the original dial) and be ruled off into
eight sections and one section divided by

another line into two sections. These
sections should then be coloured and the
printing done in accordance with the illus-
tration. P representing the word PUT, and
T representing TARE. RES means RESPIN
and T. ALL being TARE ALL. It is advisable
to paint the sections up to the dotted line as
in Fig. 2, the reason being apparent on
referring to Fig. 3. Next stick the paper
disc on to the chassis of the watch (after
making a small hole to allow for the hand
" drive ") and then replace the minute hand
only, and finally the casing.

Should the watch have an unbreakable

A new version of the game of " put and take"

celluloid cover (not glass), this will be an
asset, since by a slight pressure of the thumb
(to prevent the hand turning), a good wind
can be effected and consequently a good
spin attained on removing the thumb.-
R. HOBBS (London).

THE draught problem, especially in
small rooms, is always a difficult one.

caused by the unavoidable
disposition of the doors, windows, and fire-
place, and even the careful arrangement of
these in a modern home, does not entirely
overcome this difficulty. The main cause
of draughts is the fire, which, heating the
air immediately over the burning coals,
causes volumes of hot air to rise up the
chimney. This air must be replaced, and it
comes through chinks and cracks in doors,
windows, keyholes, etc.

Solving the Problem
A solution that is worth trying is to

provide a supply of air direct to the fire-
place without it having to cross the room,
chilling everything in its progress. This
can be done by providing an air duct of
reasonable size from the outside of the house
to the front of the fireplace. Such a duct
was recently fitted to a small house with
wood block and concrete floors, and proved
a success. The room warms up very
quickly, and the distribution of warmth all
over the room is remarkably even. There
are no cutting draughts along the floor, and
the fire burns bright and cheerily.

Details of the Air Duct
Figs. 1 and 2 show a plan and elevation

view of the duct, and the procedure is as
follows. First the position of the duct was
marked out across the floor, and the wood
blocks lifted. The rubble and earth below
was removed until space to take a 12 -in. x
10 -in. deep duct had been excavated. Then
the outside of the house was tackled. The
concrete surround was broken through and
a tunnel linked up with the channel inside.
The duct itself was made of 1 -in thick
boards and built into the channel, the sides
being well packed with concrete made up
from the material previously removed.
The top board of the duct was made level

A NEW IDEA FOR
DRAUGHTY ROOMS

By W. H. Fuller

with the top of the concrete floor to facilitate
re-laying the blocks. The fireplace end of
the air duct curved upwards to meet an
aperture left by omitting three 4 -in. tiles
in the hearth. This aperture was covered
with a piece of open mesh iron gauze to
prevent ashes or dust falling through, and
was also provided with a polished oak cover
for use when the fire was not alight.

The outside end of the air duct was
finished off with cement, and an ordinary air
grating used to cover the end.

SINK
GRATING

Other Suggestions
Similar ideas can, of course, be fitted to

houses with ordinary board and joist floors.
In these cases, no duct would be necessary
as the space under the floor would amply
provide for any amount of air. The
ventilating grills placed in the foot of the
walls should of course be kept clear.

In the case of upstairs rooms, the space
between the floor and the ceiling provided
by the joists, can be employed for bringing
air to the grate, providing the run of the
joists is direct to the outside wall. Where
the floor construction crosses, it is inadvis-
able to attempt to interfere as weakening of
the structure is liable to result. Where a
straight inter -joist run can be found, a few
bricks must be removed at the wall end to
allow air to enter, and should be finished
off with the usual ventilator case and grille.

GRATE

DUCT

APERTURE
COVER ON

( DUCT

SUPPORTS

Figs. 1 and 2.-A plan and elevation view of the air duct.

APERTURE

WOOD BLOCKS

CONCRETE
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WOOD
FINISHES

Useful Hints for the Home Woodworker on

Effective Methods of Treating the Surfaces of

Various Woods

IT is not generally known that home-made
articles of wood, old furniture, etc., may
easily be finished in a variety of ways by

the handyman. The usual methods of
staining with proprietary stains, though not
excessively expensive, are nevertheless
much more so than many processes of
finishing woodwork. The common soft-
woods, deal and spruce, can indeed be
finished to display in a most effective man-
ner, their far from unattractive grain, and
the home woodworker will be surprised at
the effective articles of furniture that can
be made from these cheap and easily worked
timbers.

The first stage in finishing any woodwork
is to obtain a smooth surface free from any
tool mark or other blemish. This is best
done in the case of softwoods by glass -
papering, and in the case of hardwoods by
scraping. The grade of glass-paper used
should not be coarser than 1 or 1 i ; the
.coarser grades are only useful for the rub-
bing down of mouldings. A cork or flat
lino -faced wood rubber should always be
used on flat surfaces, and the sanding must
be done with light pressure only, as other-
wise the heat generated may melt the glue
of the glass-paper to the detriment of the
surface being treated. Many scraper hold-
ers are now obtainable which make the
satisfactory scraping of hardwoods an easy
matter, merely calling for patience. After
the first sanding or scraping has been car-
ried to a successful conclusion and a smooth
even surface obtained, since the stains
recommended in this article are water or
spirit stains and raise the grain of the wood,
it is advisable to sponge over the surface
with hot water, and when dry, again sand
or scrape the surface smooth, rubbing
always with the grain.

Removing Bruises in Wood
Bruises may be removed by local applica-

tion of hot water, or if stubborn, by ironing
over a damp cloth or flannel with a hot
flat -iron. Glue stains must be carefully
removed as otherwise they will prevent the
stain from reaching parts of the wood.
This may be effected by the application of a
dilute solution of oxalic acid, which in-
cidentally will also remove iron stains. To
prevent end grain from staining a darker
shade it should be treated with a smear of
wax polish well rubbed in, a coat of brush
polish, or alternatively stained with diluted
stain.

Before the staining is commenced the
grain must he " filled," in the case of
softwoods preferably by a liquid filler, and
of hardwoods by a paste filler. Glue -size
or shellac varnish made by dissolving 2-3 oz.
of flake shellac in 1 pt. of methylated spirits,

make excellent liquid fillers, and are applied
with a brush, the surface being again rubbed
down with worn glass-paper when dry. The
best paste filler is made by mixing plaster of
Paris to a moist consistency with water,
rubbing this well into the grain and remov-
ing the surplus while still moist. When
thoroughly dry the surface must be again
lightly scraped. All fillers, whether paste
or liquid, are preferably stained to match
the surface of the wood, and lighter parts,
sapwood, etc., may be stained lightly as a
preliminary to ensure even colouring of the
finished work. Cracks in wood already
stained may be filled with a paste made by
melting together 1 part beeswax, 1 part
powdered resin, 12 parts white shellac, and
colouring to match. Yellow beeswax alone
makes an excellent stopping for oak or teak.
All holes should be undercut to key in the
filling. Considerable care should be taken
in the careful preparation of the surface as
this will make or mar any subsequent
treatment.

Varnishing
For utilitarian articles in deal, spruce,

yellow pine, or canary, the finish may be
one of the following : varnish alone ; stain
and varnish ; paint and varnish ; enamel
or cellulose. Varnishing should follow
filling, and preferably three coats should be
applied ; the first worked outwards from
the centre and rubbed down with fine glass-
paper when thoroughly dry; the second
applied across the grain and rubbed down
with pumice stone or dust, using oil as a
lubricant ; the final coat is given down the
grain. Each coat should be wiped over
when thoroughly dry and set with a rag
moistened with turpentine, and if possible
some days should be given for each coat to
harden before application of the next. If
staining is to precede varnishing the follow-
ing classes of stain are avaliable : water,
spirit, oil, wax, and creosote. Water stains
are by far the cheapest, and if the foregoing
precautions have been observed they give
excellent results. Any colour can be ob-
tained in water-soluble stains ; the follow-
ing powders being cheaply purchased at all
chemists : brunswick brown and vandyck
brown giving a brown stain ; walnut crys-
tals a warm brown ; bismarck brown a red ;
mahogany crystals a dark brown ; and
black what its name implies. In addition
the. well known fairy dyes can be obtained
in every colour of the rainbow and are
equally effective in water or in spirit. All
the foregoing are soluble in methylated
spirits, making spirit stains and in addition
very powerful yellow and green spirit -
soluble powders can be obtained. Oil
stains must be purchased from the colour -
man and are comparatively expensive, but

more suitable if french polishing is projected
as they do not raise the grain. Wax stains
are an attempt to combine two processes in
one, viz. staining and polishing, and in
common with all such attempts are only
moderately successful. They may be made
by adding to 1 part beeswax and 8 parts
turpentine, sufficient oil stain to give the
required colour. They are applied with a
brush and polished when dry. Creosote
stains are limited in variety but cheap and
efficient in action. Jacobean oak may be
produced by adding 3 oz. bitumen black to
1 pint creosote ; golden oak by 1 oz. brown
umber and 12 oz. creosote ; mahogany by
adding to creosote a spirit solution of bis-
marck brown to the required shade. This
class of stain is best followed by a coat of
brush polish and a wax polish, but may be
varnished.

Cellulose Paints
Any ready mixed paint may be followed

by varnishing to produce a glossy surface :
enamel contains the varnish when purchased
and needs no further treatment. Many
reliable cellulose paints can now be pur-
chased and their use produces a most pleas-
ing and durable surface. Paints, enamels,
and cellulose should all be applied after
filling the grain as described above, and
their durability and effect as in the case of
varnish alone, are immensely increased if
each coat is allowed a considerable time to
harden before the application of a following
coat. Paint and cellulose may satisfac-
torily be applied with good varnish brushes,
if each coat is carefully rubbed down when
hard, but the man who projects much work
in cellulose is advised to purchase and use
one of the paint sprays now marketed as
these  remove much of the drudgery and
need for care in covering large surfaces.

A fumed -oak finish may be obtained by placing articles in
a sealed chamber together with a open dish of ammonia.

Softwood Articles
The foregoing stains are primarily in-

tended for the treatment of softwood articles
and, as mentioned at the commencement of
this article, the craftsman will be surprised
at the beauty of the grain of common deal
or spruce when carefully stained according
to the directions given here and finally
polished in one of the following ways.
There are two types of polish suitable for
the home worker ; one the wax polish, the
other a modification of french polishing.
The experience and practice necessary to
obtain the best results from french polish
are beyond the average man, in his hours of
leisure, although by the use of ready -made-
up polish and the slavish adherence to the
vendor's instructions he may make a fair
show. Wax polish may be bought ready
made or much more cheaply made by dis-
solving flaked beeswax in turpentine,
warmed by standing the containing vessel
in hot water, until the polish assumes the
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consistency of a thick cream. This polish
is applied to the stained surface with a
piece of flannel, rubbing well into the grain.

The method of finishing hardwood articles
varies with the wood in question and in-
structions will now be given for a variety of
finishes suitable for different cabinet woods.
Mahogany, the, cabinet timber par excel-
lence, is only suitably finished by expert
french polishing, but the method of brush
polishing given above can be relied upon to
produce a fair substitute. The colour of
the wood should be deepened first by the
application of a solution of potassium di-
chromate in water, the surface lightly
scraped when dry and the paste filler, suit-
ably stained, applied as described before.
The brush polish is best made by the solu-
tion in methylated spirit of bleached shellac
in the proportion of 6-8 oz. flakes per pint
of spirit. Yellow shellac may be used but
is inclined to obtrude its own colour in

certain lights. Walnut is traditionally and
most satisfactorily finished by wax polishing
and presents little difficulty to the amateur.
The figure may be brought into prominence
by rubbing in linseed oil, which must be
allowed to sink thoroughly in before polish-
ing. There are many methods of finishing
oak, but the reader is warned that in the
case of Japanese oak, those processes which
depend for their efficacy on reaction with
the gallic acid in the wood, are apt to be
unsatisfactory.

A Limed Finish
The popular weathered or limed finish

may be obtained by the application of a
paste of freshly slaked 1 me, which should
be rubbed off after several days leaving the
white lime in the pores, or faked by staining
with a weak black stain and rubbing a paste
of whiting into the pores. With Japanese
oak the reader is advised to use instead of

ASUN motor is a motor for directly
using the heat rays of the sun, and,
provided that a suitable, efficient,

and economical form of sun -motor plant
can be set up, any place on the earth's
surface where the outside temperature ranges
from 110 degrees to 140 degrees F. is suitable
(from a heat point of view) for such a plant.
Any place in the tropics where the sun
shines throughout the year and where
ordinary fuel is expensive offers excellent
opportunities for this type of plant. As an
irrigation agent, there is practically no
limit to the amount of power that can be
profitably employed.

All our energy comes initially from the
sun, but it is extraordinary how little direct
use is yet made of that same energy.
Early experimenters on sun motors failed
because they tried to concentrate the heat
rays of the sun, by means of parabolic
mirrors on small boilers, in order to get
great steam pressure as in ordinary steam
engines. A number of such plants have
been constructed and made to work, but
they are not efficient or economical as
they have been constructed on the wrong
principle, the heat losses by conduction,
convection, and radiation being very great.
Now a sun -power plant to be of any value
must be highly efficient. It must be
capable of being built of any size, must not
be too expensive to buy or set up, and
must also be lasting and not expensive to
run. It need not run continuously, and
could be called highly efficient if it worked
eight hours out of every twenty-four.

The First Shuman Sun Motor
This consisted of a wooden box with a

top consisting of two layers of glass, with a
small air space between. In the box was
placed a small blackened boiler containing
ether, because ether boils and gives off
vapour at a much lower temperature than
water (about 35 degrees C.). When exposed
to the rays of the sun, a small toy engine was
run by the apparatus. A larger and some-
what similar piece of apparatus some
60 ft. x 20 ft. x 1.5 ft. generated enough
power to drive a small vertical engine of
the reciprocating type.

The Tacony Plant
As long ago as 1910 the following plant

was set up at Tacony, Philadelphia, U.S.A.
A lamellar boiler, consisting of two thin
copper sheets 6 ft. x 2.5 ft. x /16- in.
in depth, containing water was used. Cold
water was admitted at the lower edge
of one corner and the steam pipe was
attached to the upper edge of the opposite

lime, a fairly strong solution of potassium
hydroxide (caustic potash) as the action of
lime is .very slow on this variety of oak.
This finish is often french polished but this
is not recommended, as the high gloss pro-
duced is not in keeping with the character
of the timber and the home worker is ad-
vised to fix the colour with a coat of brush
polish and then polish with wax.

A most durable polish may also be ob-
tained by rubbing across the grain with a
warmed cake of beeswax and burnishing
with a piece of soft wood. Fumed oak is
easily produced in small pieces, but larger
articles present some difficulty as the
essential for this process is a sealed chamber
of sufficient size to accommodate the whole
work. In this chamber is placed an open
dish of 880 ammonia solution (liq. ammon.
fort) with the article to be fumed and the
chamber is securely sealed to prevent the
egress of the gas.

SUN MOTORS
By V. E. JOHNSON, M.A.

corner. The boiler was contained in a
wooden box, the top of which consisted of
two sheets of ordinary window glass with a
1 -in. air space between and another space
of 1 in. between the lower sheet of glass and
the top of the boiler. Beneath the bottom
of the boiler was a fin. air space connected
with the air space at the top. Below this
space was a 2 -in. layer of " lith " (jute
waste mixed with mineral wool) and a
wooden board 1 in. thick formed the
bottom of the box.

No Mirrors Used
It will thus be seen that no mirrors of any

kind were employed, and the entire effect
was brought about by the use of glass, which
readily allows the sun's radiations to pass
through, but will not conduct the sensible
heat from the hot air on the other side of
the glass. The reason for this being that
glass and air are conductors of heat, and
therefore, the air spaces act as very
efficient heat insulators. The solar radia-
tion does not manifest itself as heat, until it
impinges on something more solid than air.
It should be mentioned that the entire
apparatus, including the boiler, is painted a
dull black, as this is the best-known sur-
face for absorbing solar radiation and con- 
verting it into heat.

The main feature of this plant and of
others of an improved design and vastly
greater power, is the extremely low pressure
at which they work, necessitating, of course,
the use of a condenser. The Shuman
boiler differs, however, from those of pre-
vious sun -motor designs, as it enables a
very light and cheap boiler to be used
instead of one that is heavy and strong.
An efficient 30-h.p. engine using steam at
atmospheric pressure (i.e. 14 lb. per sq. in.)
is used in conjunction with this plant.
Two independent tests showed that even
for so small an engine as 30 h.p. it required
only 26.5 lb. of steam at atmospheric
pressure per b.h.p. hour.

The next engine was one of 125 h.p.
(steam at atmospheric pressure), and in this
case it required only 23 lb. of steam to
produce the same result.

This remarkable engine was in many
ways similar to the Corliss valve -gear
steam engine, the main difference being in
the valve gear, the steam and exhaust

valves, and the fact that there were two
pistons rigidly attached to the single
piston rod with a considerable space be-
tween them. This arrangement enables
the steam jacket to have greater effect
in warming the cylinder walls. One ad-
vantage in this type of plant is the fact
that a low steam pressure meant a corre-
spondingly low temperature and much less
loss by radiation. All such plants must, of
course, be fitted with an efficient condenser.

The Egyptian Plant
This sun -heat absorber is made up of

five units, each 200 ft. long. Each unit
consists of a glass reflector and a boiler.
The reflector is in the form of a channel of
mirrors, the cross section being parabolic
and some 14 ft. wide at the top. The
mirrors themselves, are flat and arranged
in a number of narrow sections so as to give
the curved parabolic form necessary for
reflecting the sun's rays on the long small
sectional boiler placed in the focus of this
curve. The cross section of the boiler is
roughly in the shape of a 4 -in. steam pipe,
to the bottom of which is attached a
U-shaped portion of steel, 1 in. wide and
10 in. deep. Thus the total over-all depth
of the boiler is 15 in., while its length is the
same as that of the reflector, i.e. 200 ft.
for each unit.

The Reflector Supports
The reflectors are supported by steel

crescent -shaped light lattice frames, the
outer members forming a circular arc
resting on two small rollers. The circular
members are fitted with racks into which
small pinion gears work at the bottom.
In this way the reflectors are made to
slowly rotate during the day, so as to keep
them always directed towards the sun. A
thermostat automatically regulates this
motion. The boilers are protected from
loss of heat by means of common window
glass fixed round them so as to form a hot-
air space. The total area of sunshine
collected by this plant is 15,000 sq. ft.
The plant gives 1 h.p. for every 100 sq. ft. of
heating surface. It is admirably adapted
for irrigation purposes, part of the water
pumped up being passed through the surface
condenser. The power to run this plant
has proved, on test, to be only 2 per cent.
of the total power generated. The thermal
efficiency of the plant is over 43 per cent.
Sun motors are, therefore, a practical
proposition, but their chief drawback is the
large initial cost compared with the power
returned. It must not be forgotten, how-
ever, that there is no fuel bill to pay.

www.americanradiohistory.com



February, I936 NEWNES PRACTICAL MECHANICS 295

COUPON TO -DAY ;
and we will send you full details of I
this most valuable reference work. I

The Key
to Proficiency

IN Electrical Engineering, advancement and success come
to the man who is best equipped to tackle and understand
the multifarious jobs and problems he may encounter.

This new and up-to-date work will help you to acquire the
necessary combination of theoretical and practical knowledge.
It is invaluable alike to the Student and to the practising
engineer. It shows the approved methods of dealing with
every type of work, from the installation, erection, wiring

The 5 volumes are
bound in full Blue
Moroquette. This
binding is oil, acid
and water -proof so
that the books may
be used freely in
the Workshop, etc.,
without risk of
damage.

OVER

3OCONTRIBUTORS

SPECIALISTO
MORE THAN

I, 0 0 0
ILLUSTRATIONS
2 FOLDING PLATES

SECTIONAL MODELS
IN FULL COLOURS

OVER 1,900 PAGES

and maintenance of an electrical plant for a small house to
that of a large factory replete with the most up-to-date
equipment. In addition, the most modern applications of
electricity, including sound -film reproduction, wireless, etc.,
are fully dealt with and the work contains a great deal of
most valuable data which cannot be found in any other
handbook.
Send for the illustrated prospectus-and judge for yourself.

PRACTICAL
ELECTRICAL ENGINEERING

WE BM

I To the HOME LIBRARY BOOK COMPANY

POST THIS 111111r
8-11 Southampton Street, Strand, London, W.C.2

Please send me without any obligation to purchase, full particulars of
PRACTICAL ELECTRICAL ENGINEERING and details of your
scheme of Easy Payments with immediate delivery.
Name
Address

IP. Mechanics 236

If you do not wish to cut your copy, send post card, mentioning "Practical Mechanics," I

mme min WI 11=1 W IW WI -
George

to address above.

George Newnes, Ltd.
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and the

CURI 11.1ill§; RAIL
Patent No. 311518

is ready to hang
your curtains

ifiSt..1.10
M1110111111

perfectly. Any handyman can erect. Fits all shapes
of windows-square bays, round and oval.
Most fittings SOLID CHUNKS OF BRASS and whole system is a

thoroughly sound job. Stands hardest wear
-woodwork would have to give way first.

IN FOUR QUALITIES.
Strong (Brass) ... I/. ft.
Light (Brass) ... 9d. ft.
Steel (Rustproofed)

9d. ft.
White (Aluminium

Alloy)... ... 9d. ft.
Complete with all fittings.

From all ironmongers. If
any difficulty write for
nearest stockist's name.

Beware imitations.
Any length cut to order

SMITH ANb DAVIS. LIMITED
STAMPED BRASSFOUNDER'S
HAMPTON ST. BIRMINGHAM

.d111=111111.1.111.1111M

FREE FLYING
FACILITIES

It is proposed that a club be formed
with branches where sufficient support is
forthcoming, of which the membership
fee will be little more than that charged
by any other club, and this will entitle
members to FREE FLYING and FREE

BUILDING INSTRUCTION OF

FLYING FLEA
AIRCRAFT

Send stamped and addressed envelope for particulars to --

E. G. PERMAN & CO.
24-26 BROWNLOW MEWS,

GRAY'S INN ROAD, LONDON, W.C.I

CAN IT
BE DONE ?
AGAIN the attention of the world is centred
on man's efforts to hover in the air like a bird,
for new attempts are now being made to fly
by the power of the human muscles. If such
experiments are a success, flying will be brought
within the reach of all. The full story of this
most interesting development is to be found in
the February POPULAR FLYING, the National
Aviation Magazine.

STEAM POWER UNITS
FOR AIRCRAFT

Will the petrol engine have to face a new and
greater rival than the compression -ignition
motor ? Designs are already being prepared for
high-powered aircraft propelled by STEAM
ENGINES of an entirely new pattern. The
possibilities and merits of these engines,
which can be silent in operation, are fully
described in the February POPULAR FLYING.

ALSO MANY OTHER INTERESTING FEATURES

In the FEBRUARY

POPULAR FLYING
OUT
NOW

6°-

GRAFTON ELECTRIC CO.
One large section of our Latest List deals entirely with
Measuring Instruments, Volt Meters, Ammeters, etc.

Single Range
Instruments, Volts,
or Amps from 4/6
to 77/6, Moving Coil
and Moving Iron
Milliamps from 5/9

Multi Range Meters
Pocket Type 6/120

v., 32 M/A. 8/ -
Testing Sets Volts-
Amps-M/Amps

From £2 Os. Od.
to £12 12s. Od.

SEND NOW for our 1935 36 Catalogue, 3d. post free. Acknowledged by
Experimenters, Model Makers and Educational Authorities as the
most complete reference. DEPT. P.

54 Crafton St., Tottenham Court Rd., LONDON, W.I

"DUPLEX TAILSTOCK"
B.G.S.C. LATH E
POINTS OF SUPERIORITY.

Weight (bench model) 85 lbs. Concentric adjusted bronze
bearings. Ground mandrel and tailstock barrel. Multi-
purpose tailstock. Compare with any other make, and

judge for yourself. List stamp please.

WARD & POLLARD,
Engineers, Orchard Works, Plumstead High St., London, S.E.18

KEE N EST PRICE
for all Materials, Manufactured Parts and complete
FLYING FLEAS. DUNSTABLE SAILPLANE

CO., Luton Aerodrome, Barton, Beds.
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The Scott
"Flying
Squirrel"
light aero-
plane engine which develops 28 h.p. and sells at the

moderate price of £50.

AN engine that will be found eminently
suitable for the " Flying Flea," in
fact, for any type of ultra -light aero-

plane, is the Scott " Flying Squirrel " shown
on this page. This moderately priced and
compact little engine is being manufactured
by the Scott Motor Cycle Co., Shipley,
Yorks, England. The secret of its sim-
plicity lies in the fact that it has only five
working parts, none of which are subjected
to hammer blow action, and no valves,
valve gear or tappets.

The Cylinders
These are made of light alloy, with encast

chromidium liners. Special attention has
been given to the fining and graduation
of wall thickness in order that distortion
may be avoided, and an even cooling effect
obtained. The pistons are in die-cast alloy
with a Scott patented arrangement of skirt,
and gudgeon -pin fastening. This arrange-
ment ensures that the area around the
gudgeon -pin boss has a greater clearance
than the rest of the piston. Three gas
rings are fitted but no scrapers. Scraper
grooves are provided, however, which
effectively control the oil distribution.

The engine has a standard Amal car -

THE SCOTT 44 FLYING
SQUIRREL" ENGINE

A Light Aeroplane Engine which can be fitted into the
' Flying Flea." It is Highly Economical, Unusually Light,
and, coupled with Sturdiness in Design, makes for a High
Degree of Reliability. The Construction of the " Flying

Flea was dealt with in Previous. Issues.
buretter, and a two -spark magneto running
at engine speed. The drive is taken from
an extension of the propeller shaft.

Reduction Gear
Because of the high engine speed, the

propeller shaft is geared down with redqc-
tion gear of the straight spur type having a
ratio of two to one. A feature of the re-
duction gear is that the driving pinion is
mounted between the two crankshaft
sections, and not at the end. The reduction
wheel, which is splined to the propeller
shaft, is machined from solid forging, and
the shaft and its gear are dynamically
balanced. The lubricating oil consumption
is given as 0.03 lb., and the fuel consump-
tion is 0.56 lb. per brake -horsepower hour.
Four trunnion stubs are provided for
mounting the engine..

Showing a

" Flying
Flea" in
flight fitted
with a Scott
"Flying
Squirrel"

engine.

SCOTT " FLYING SQUIRREL " DATA
Direction of Rotation

of Airscrew.
Bore.
Stroke.
Swept volume.
Compression ratio.
Normal b.h.p.
Normal r.p.m.
Maximum b.h.p.
Weight complete.
Fuel consumption at

normal r.p.m.
Oil consumption.
Oil pressure.
Oil in circulation.
Length over spinner.
Height overall.
Greatest width.

Anti -clock viewed from
Propeller.

73 mm.
78 mm.
652 c.c.s.
6.8 : 1.
16.
3,200.
28 at 4,000 r.p.m.
85 lb. + or -Sib.
0.56 lb./b.h.p./ h.r.

0.03 lb./b.h.p./hr.
30 to 40 lb. per sq. in.
0.5 gallons.
600 mm. (231 in.) approx.
575 mm. (221 in.) approx.
250 mm. (101 in.) approx.

Proposed " Flying Flea " Clubs
WE have recently received from

Messrs. E. G. Ferman & Co., 24/26,
Brownlow Mews, Gray's Inn Road, W.C.1,
particulars of their proposed scheme to
enable the public to pilot their own air-
craft, and to fly cheaply and with safety.
They propose that where sufficient en-
couragement is forthcoming from any one
centre, to send one or more " Flying Fleas "
to the aerodrome nearest the centre,
or to any suitable field or aerodrome stipu-
lated by the members of that centre. These
machines will then become the property of
that branch of the club, the members of
which are entitled to fly the machine for
payment of 2s. (the cost of the fuel and oil).
All readers interested should communicate
with the above firm, who will supply them
with full details of this offer.
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Fig. 11.-A section
through the smokebox
saddle, showing the
cylinder, steam blocks
and connecting pipes.

Water
Tubes

Exhaust
Pipes

IN assembling the driving gear, place the
cylinders in position on the steam
distributing blocks by passing the pivot

pins through the latter, slip on the coil
springs, and screw on the adjusting nuts.
Screw the ends of the short projecting
steam pipes into a T -piece, as shown in
Fig. 11. After making any slight adjust-
ments that may be found necessary to
ensure that the axes of the cylinders are
quite parallel and the correct distance
apart, the blocks can be screwed down on
the bedplate.

Apply a little lubricating oil to the
interior of the cylinders, place the pistons
in position, and connect the piston -rod
heads to the crank -pins by screwing in the
cotter bolts. Lubricate all the rubbing
surfaces, and revolve the flywheel a number
of times to make sure that everything runs
smoothly, after which the engine will be
ready for testing under steam.
Boiler Construction : The Inner Barrel

As previously mentioned, the boiler is of
the enclosed water -tube type, and for the

Working Model
Constructional Details of the Water -tube Boiler

described in our December issue are given
inner barrel a piece of solid draw cop-
per tubing, 2 in. outside diameter and
10 in. long, will be required. The
tubing should be No. 19 S.W.G. or

-in. in thickness.
After filing the ends square, scribe

a centre line and set out the position
of the three holes, as indicated in Fig.
12. A hole for the flue tube has to be
drilled through the bottom as well as
the top of the boiler barrel, and these
holes must' be diametrically opposite.
The central hole along the top of the
barrel should be made a good fit for
the safety -valve bush which has to be
soldered in place before the boiler is
fixed in position in the outer casing,
and this also applies to the bush for the
steam tap.

A spring safety valve, of the pattern
shown in Fig. 6 (December issue), can
be purchased cheaply, complete with a
screwed bush. The adjusting nut should
be screwed up against the spring so that
the valve " blows off " at 20 to 25 lb. per
square inch. Although not shown in the

drawings, a small steam -pressure gauge could
be fitted to the boiler backplate if desired.

Drill six -in. holes in the bottom of
the boiler barrel in the positions indicated
to take the ends of the three water tubes.
For these, three 91 -in. lengths of A -in.
outside diameter thin copper tubing will be
required, the ends of each tube being bent,
as shown in the sectional elevation, Fig. 6,
after being annealed. Well clean the ends
and also the boiler barrel round the holes
for the tubes, and press the ends of the latter
into the holes till they project about fin.
on the inside of the barrel at the rear end
and about 1 -in. at the front end, after
which well solder all the joints. Give the
tubes a slight bend in the middle before
soldering in place, to form a camber, as in
Fig. 6. When the tubes are in position the
lower surfaces must not be more than 1 -in.
below the bottom of the inner boiler barrel,
where they pass the throat plate of the
firebox, otherwise they will not clear the
latter.

The flue or chimney tube consists of a
21 -in. length of thin copper tubing, A- -in.

outside diameter. After well cleaning the
ends with fine emery paper press the tube
in place and slightly expand each end, after
which well solder the joints.

Boiler Ends
For the boiler ends two flanged brass

castings or stampings will be required, and
these must be carefully filed till they are a
good push fit in the ends of the boiler barrel.
The ends should also be filed flat on the
outer faces.

Carefully mark out the positions of the
holes, and drill and tap these as indicated
in Fig. 14. The two holes in the rear end
to take the screwed stems of the test cocks
must be tapped out with corresponding
threads, while the holes for the stay rods
can be drilled a clearing size for the screwed
ends of the latter.

With a piece of emery cloth well clean the
inside of the boiler barrel at the ends, after
which, press one of the boiler ends in place
and adjust it so that the holes come in the
correct position in relation to the top and
bottom of the boiler. The ends should be
pushed in till of the latter projects,
thus forming a narrow flange to assist the
solder to flow. After well sweating the
solder round the joint, treat the other end
in exactly the same way.

From a length of brass wire, A -in
diameter, cut two pieces 101 in. long for
the boiler stays, and cut a thread on each
end for a distance of I -in. to take the
clamping nuts. Pass the stays through the
holes in the boiler ends, and screw on the
nuts, after which well solder them to the
boiler ends and rods to make steam -tight
joints. The projecting edges of the boiler
barrel can now be filed flush with the
surface of the boiler ends, so as to remove
all superfluous solder, and the rear end can
be rubbed over with fine emery cloth and
oil to give it a smooth finish, as this end is
visible outside the backplate.

The boiler can now be put on one side
till the outer boiler casing and backplate
are ready.

Boiler Backplate
For this a piece of sheet brass will be

40;

,Z Hole for Flue Tube

4,'

Safety -Valve Bush
Hole for

3 //
>V

Hole for
Steam -Tap Bush

/0

3<-4 )
\\ct

65%"

4, XL Holes for Water Tubes

<

Tt

Fig. 12.-(Left) A plan and underside
view of the inner boiler barrel.

Fig. 13.-Part of
the boiler casing
and firebox, show-
ing the throat
plate in position.
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Steam Engines
for the Small Undertype Steam Engine
in this Sixth Article of the Series

"k.

N

Tapped 4; Whit

Ho/es for
Stays

;

Tapped
for Test Cock

Front End Rear End
Fig. 14.-Elevations and section of boiler ends.

required 5 in. by 3 in., by Ain. thick, on
which the shape and positions of the various
holes can be carefully marked out to the
dimensions given in Fig. 17. The large
hole to take the boiler end can be made by
first of all drilling a number of fin. holes
round the inside of the circular scribed line,
and then cutting through the metal
between the holes with a metal piercing saw.
The rough edges can be filed down to the
scribed line, leaving the edge of the hole
square with the face of the plate, and a
good fit to the inner boiler barrel. A
fin. diameter hole can be drilled out for
the firehole, and immediately above this
drill and tape a A -in. hole to take a small
screwed pin for fixing the firehole door in
position. Another hole A -in. diameter
can be drilled, as indicated, on one side of
the centre line, to allow the steam pipe to
pass through.

Outer Boiler Casing
A piece of tinplate can be used for the

outer boiler casing, and the plate selected
should measure 12 in. by 101 in.

Carefully mark out the developed shape
of the casing to .the dimensions given in
Fig. 16, and set out the positions of the
three holes on the centre line. Drill these
holes with a fin. or fin. drill, and finish
to size with a reamer or half -round file.
Scribe two lines, A and B, fin. from each
side edge of the plate and at A --in. from the
lower edge scribe another line and proceed
to mark out the positions of the holes for
the rivets as indicated. After centre -
punching, drill holes through at the points
marked with a A -in. drill. The holes in
the other edge of the plate can be drilled
after the casing is bent to shape, and the
two edges made to overlap to the extent of

pil L_

) /641,62-1"
Fig. 15.-The boiler throat plate.

Fig. 17.-A rear elevation and section of the boiler
backplate.

This hole is to allow the steam and exhaust
pipes to pass through, as will be readily
understood by reference to Fig. 6 (Decem-
ber issue). That part of the plate forming
the firebox sides must be carefully bent to
fit round the boiler backplate.

Firebox Throat Plate
This is simply a piece of stout tinplate

cut to the shape shown in Fig. 15, and it
should be of a thickness equal to the width
of the saw -cuts made previously in the outer
casing. Two angle -pieces of tinplate, or

Vtl

fin. as indicated by the
dotted lines. The holes al-
ready drilled will then act
as guides, so ensuring the
holes in the two edges registering correctly,
and allowing the rivets to be inserted
without any trouble.

The casing can be easily shaped by
bending it round a wooden mandrel about
3 in. diameter. After getting the two edges
to overlap correctly, lightly solder the joint,
and then proceed to drill the holes through
for the small copper rivets. The casing
will have to be placed over an iron mandrel
(a piece of 1 in. gas -piping held in a vice
will do) when riveting the joint.

When this has been done, drill and
reamer out a hole in the underside of the
casing, through the lapped joint, about

in. diameter, the centre of which should
be 1 in. from the front edge of the casing.

B

.43

Hole for
Chimney

- 4-

dr-Saw Cut

Hole for
Safely Valve

Hole for
Steam

Tap

6 4"
Fig. 16.-The sheet -metal plate for forming the outer boiler casing.

sheet brass, should be riveted on, in the
positions shown, for fixing the plate to the
firebox sides. Having done this, slip the
throat plate in position and adjust it so
that the top curved edge projects about
A -in. inside the boiler casing, and then
lightly solder the joints under the boiler
casing, and at the corners of the firebox.

Now mark out the position of the four
holes in each side of the firebox casing, as
indicated in Fig. 13, and after drilling the
holes through with a A -in. drill, rivet up
with copper rivets.

A suitable chimney can be made with a
piece of fin. diameter brass tubing 1 -Vin.
long, and two brass washers. One washer
is soldered round the top end of the tube
to form a flange, the other one being
soldered to the bottom end of the tube
after being bent over a mandrel to fit the
boiler casing. The base flange of the chim-
ney can be fixed to the boiler casing with

.11k -in. rivets.

Assembling the Boiler Barrel and Outer
Casing
The inner boiler barrel and backplate

can now be fixed in position. For attach-
ing the front end of the boiler to the outer
casing a small fitting will be required,
which can be filed to shape out of a piece
of stick brass, and holes drilled and tapped
as indicated in Fig. 1 (see December issue).

_ A hole must also be drilled and tapped in
the front boiler end, and after screwing
the fitting tightly in position, as shown,
solder the joint to ensure steam -tightness.

The rear end of the boiler barrel can now
be pushed through the hole in the back -
plate till it projects A -in., and both can

'3-2 -> [<- then be placed in position within the outer
casing. By means of a screw clamp hold
the rear edges of the outer casing firmly to
the sides of the back -plate, drill the hole
in the casing in front of the chimney, and
screw in the fixing screw to clamp the front
end of the boiler barrel in position.

Before removing the screw clamp pro-
ceed to mark out the positions of the holes
for the screws for fixing the rear edge of the
outer casing to the backplate. These
should be carefully set out a -in. from the
edge of the casing and spaced f in. apart.
After centre -punching, drill holes about
A -in. deep into the back -plate, and tap A -in.
Whitworth to take round -headed screws.

(To be concluded)
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This realistic model railway layout was constructed by the author.

ins tt
ac4

THE height above the floor at which the
layout will be arranged, is largely a
matter of taste on the part of the

constructor. Some prefer the bird's-eye
view, some the standpoint of a pedestrian's
position. On the whole, however, for an
adult operator or observer, about 3 ft. 6 in.
is a good level. The best form of trestle
and the simplest and cheapest is shown in
Fig. 1. Side supports are a needless ex-
pense if the boards which form the base of
the layout fit tightly between the walls of
the room ; the walls themselves then give
lateral stability. Where this is not possible
owing to the presence of a doorway or other
gap, the free end of the trestles can be sup-
ported by means of cheap metal brackets of
the smallest kind screwed to the floor, with

Fig. 1.-The
trestles upon which the

baseboard is laid.

By £ Real
How to Build up a Permanent
Model Railway with Details for
Constructing Curves, Points, etc.

a larger pair of brackets attached in a
lateral position to the underside of the base-
board and the end trestle. This form of
trestle is made from 3 -in. x 1 -in. battens,
held together by screws as shown.

For the baseboard use f -in. floorboards,
thoroughly well -seasoned, and held together
by screws. When the baseboard is finished,
plane off the rough edges of the planks on
the surface.

00

Fig. 2.-Con-
structional details
of the trestles.

o°

asel-oarcls
00 -Gauge Track

Track for 00 -gauge can be made in a
variety of ways, as new methods are always
being evolved. Much will depend upon the
number of sleepers to be used, and the
material of which these are to be made.
Merco track, and parts for the same, will be
found quite suitable. The sleepers are of
tinplate and are soldered to the outside of
the rails, being attached at intervals to the
formation by means of sprigs. Sleepers
readily drilled are sent out with each pack-
age of ordinary type for this purpose. If
time is more plentiful than cash, tinplate
sleepers of the drilled kind at intervals are
recommended, the gaps being filled by card-
board sleepers of an identical thickness,
these being cut by hand, fixed down before
painting, and painted black along with the
baseboard before the metal part of the
track is superimposed. This is the scheme
which will now be described.

A Jig for the Track
The handiest jig is that shown in Fig. 5.

It consists of a length of plywood with two
pieces of stripwood arranged along its edges
as shown. Along the top edges of these

Fig. 3.-The
4' appearance of the

finished track.
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strips there is arranged a gauge -piece con-
sisting of a short length of brass T -section
having notches filed out to engage the

nnunnnnunn

LJ LI El LJ LJ LJ

Fig. 4.-Showing card and soldered sleepers.

top edges of the four rails of the double
track to be made. But the jig may be used
for single track as well. The metal sleepers
are set at intervals of 11 in. only, and are
arranged to be held in place for soldering
by pins without heads, set as indicated.
There are three pairs for each long sleeper,
the two pairs at the one end being for single
track. The brass track gauge has the de-
sirable quality of pressing the rails down on
the surface of the sleepers for soldering, and
simply slides along, holding the four rails
perfectly upright and rigid. The jig might
be a yard long, so that full-length sections
may be made at a time. If single track
only is wanted, the double -track sections
may be cut along the middle on a tinsmith's
guillotine. Fig. 3 shows how the track
appears when laid, and I ig. 4 is a plan which
indicates the position of the tinplate and
the card sleepers. The great advantage of
using cardboard is that the finished track is
more silent, and, of course, the tedious work
of soldering is much reduced. Sleeper
work is perhaps the least fascinating of all
soldering jobs.

The Sleepers
For the sleepers use thin card, such as

a postcard. Cut them 11 in. x * in.
each for single track, or 31 in. long for
double if they are to run right through.
The laying of the card sleepers is rather an
intricate job. Use a tube of adhesive, and
stick each sleeper down separately. It is
not necessary to run glue on the whole
length ; simply a little at the ends of the
sleepers will allow more ready removal of
the latter if the track has to be dismantled.
The latter eventuality is the main objection
to the use of cardboard, but an advantage
which almost compensates with it is that a
most fruitful cause of irritating short-cir-
cuits is entirely eliminated by use of card-
board-there is no danger of the current
passing to the conductor -rail screws through
the sleeper ends. In fixing down these

I.

sleepers, the work can be aided by the use
of a stripwood or metal T-square. This
is shown in Fig. 8. Sleepers A and B are
laid first, and the square is then run along
from right to left, and others are then laid
down. For single track, a, single piece of

<-17rnm

33/4" > 1
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Fig. 5.-A jig for making double straight track.

Figs. 6 and 7.-(Left) A section of
the brass used for the jig shown in
Fig. 5, and (right) the method of

sloping off the conductor rail.

14

B

Fig. 8.-A useful device for accurately spacing
cardboard sleepers.

GAUGE & TRAMMEL FOR CURVES. Fig. 10.-A combined trammel
and spacing gauge for curves.

Figs. 11 and 12.-Card-
board templates are useful for bending

rails for curves.

STOCK RAIL

SWITCH BLADE

Fig. 13.-How to bend stock rails for good point work.

I gins.

Figs. 14 to 16.-The various
rail formations used in build-

ing up points.

1 -in. strip metal can be used for a gauge.
Paint the finished work, and also the metal
track, with flat -drying black, and rub off
the surface of the rails before the paint
dries.

Some of the important dimensions. are as
follows. Remember that the track gauge
is not I in., but 16.5 millimetres. This is of
the very greatest importance. On curves,
also, the gauge should be increased to 17
millimetres. Sleepers are spaced at 1 -in.
intervals, and the distance between the
ends of the sleepers (inside) for double track
is > in., for the distance of the conductor
rail from the outer edge of the running rail
is between lc in. and f in., and the height
of the conductor surface above the running
surface is -hi in. These dimensions are not
arbitrary, but must be strictly and meticul-
ously adhered to.

Curved Track
Coming now to curved track, a jig for this

purpose is shown in Fig. 9. In this jig, the
gauge (17 millimetres between track rails)
is just the same as in the straight jig,
but is soldered to the end of a length of
strip metal -0 -gauge rail will do-which
acts as a trammel, being pivoted to the jig -
board at the other end. Lines for the pins
should be drawn in pencil, using the
trammel before the gauge is soldered on,
and thus getting the sleepers in tangent
with the radius. The sleepers are arranged
at intervals of If in. as before, but the
measurement is taken along the centre of
the curve of track, between the two tracks
themselves. An additional pin is needed at
the top -centre of each sleeper to hold the
latter from sliding laterally. The board for
the jig is of stout plywood and is rather

.  
.

/ ./ / "

Fig. 9.-A spacing jig in constructing double curved
track.

cumbersome in size, being 28 in. square ; but
the awkwardness can be mitigated by
cutting off the corner by the dotted line and
setting this cut edge at the front side of the
table before screwing down the board. The
jig can be used for single track as well as for
double. The trammel of the jig is bent as
in Fig. 10, in order to bring -the gauge cor-
rectly over the rails. For laying the
sleepers, there seems no better method than
to cut cardboard templates (Figs. 11 and 12)
and mark out the path of the sleepers in
pencil by this means. For the double
track the template is 31 in. wide and 26} in.
radius to the outer edge; but for single
track it is 11 in. wide and 241 in. radius to
the outer edge.

Points
For making 00 -gauge points, if there are

a number to be done, the best way will be
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to buy a Merco standard point and remove
the switch -blade and check -rails, take the
remainder to a joiner, and get him to cut a
thin wooden jig to fit inside accurately.
The point can be re -assembled if desired
afterwards. This jig will be found most
useful in forming the stock -rail shapes of
points. If few points are needed, they are
really not worth making when they can now
be purchased very cheaply. The way to
proceed with a point is to first fix the two
stock -rails on four sleepers (see Fig. 14).
Before this is done, however, it is as well to
joggle the stock rails at that place where
the switch -blades are to lay alongside
(Fig. 13). This is done by kinking the rail
with pliers, and bending back to the
straight direction. The kink should not be
too deep ; it has to receive merely a
feather -edge of the blade. Switch -blades
can now be had ready filed. The four
sleepers are arranged so that the third from
the entrance of the point will engage the
underside of the frog. The exact distance
between each will, of course, depend on the
radius of the point. The next task is to
solder securely the frog rails. It is possible
to buy an excellent little solid frog all ready
made in one piece, and these are a great
advantage. We have now arrived at the
stage shown in Fig. 15. Next (Fig. 16), the
switch -rails are accurately bent to shape
and soldered in. In doing this, use a piece
of A -in. brass strip as a gauge between the
wing -rails and the frog, with a second piece
of similar strip for the alignment of the
switch -blade with the branch side of the
frog. The straight switch -rail (dotted) is
set in last ; and after this there are only

the check rails to fit. For the gauge in
setting these, do not use A -in. strip, but a
piece of common 00 -gauge rail (see Fig. 18).
The point is now complete so far as the
soldering is concerned, except for the sliding

Fig. 17.-The running -rail formation for a crossover.

USE. RAIL USEnidn STRIP

SPACING CHECKS AND WINGS

Fig. 18.-Method of arranging frogs and ramps at
the points.

sleeper, which may be temporarily fixed
now, rather close up to the first fixed
sleeper, and inside of it.

Crossovers
For crossovers the work is almost the

same. First form the shape of Fig. 17.
See that there is a straight section between
the two tracks in the crossing. This can be
arranged by means of a piece of stripwood
16.5 millimetres wide. Better still is a
piece of metal, as this does not wear off the

true guage. Conductor rails are always
best when placed outside the track. This
entails much less work and complication of
wiring at points, and looks better. Correct
brass holders can be obtained commercially,
though Fin. No. 5 round -headed brass
screws will be found useful. These are
screwed flush with the baseboard. Set
them in where there are to be only card-
board sleepers. The conductor is then
soldered on, taking care to bend down the
end of the conductor as shown whenever
such an end occurs. Fishplates should be
used throughout the whole of the track
and conductor -rail system.

With cardboard sleepers, ballasting is de-
sirable. When all the track is ready for
laying, and before the metal portion is
fixed down, coat the bed of the ballasting
with slightly diluted glue. Work in
between the sleepers, but avoid touching
any part of the cardboard surface. Now
lay the length of metal track and fix down
while the glue is drying. The glue should
be duly diluted so that it will not set
beyond the tacky stage until the track is
laid. Then sprinkle the whole surface with
ballasting material-bird-grit (very fine),
emery powder, coarse washed sand (salt
sand will not stick), or whatever is desired.
Let it thoroughly set, then dust off the loose
with a painter's dust -brush. A good work-
ing standard radius for single curves is
24 in. to the outer edge of the outside rail.
The 6 -ft. way is 11 in. between rails, and
the diameter of the outer curve of double
track 25i- in. These are not inflexible
dimensions, but they have been adhered
to in this article.

A Tool Capable of 50,000 r.p.m.
THE enormous speed of 50,000 r.p.m. is

attained by a small hand -operated grind-
ing device with flexible shaft (when working
permanently), which will be shown at the
coming Leipzig Spring Fair. It is capable
of tooling the hardest working materials,
and in addition to grinding, filing and mill-
ing can be done, also polishing and brushing
of steel pieces. Furthermore, it may be
used for engraving and carving and for
swaging of any kind. Glass, too, can be
tooled with it. In spite of the very high
number of r.p.m., and the fair-sized motor
of 3- h.p., the price of the machine is reason-
able, and it will stand hard wear and tear.
A Universal Bending Device for Mechanics
I T is always a troublesome task to bend
pipes of any size, iron bars, and profile iron.

It generally necessitated the use of two
special machines. A universal bending de-
vice has now been produced which combines
both kinds of existing designs and will bend
rigid pieces of metal, as well as pipes of any
size and gauge, without core. Work can
be done either cold or warm, and the device
can be adjusted to any kind of bending,
whether the angle is round or acute. It
should be specially mentioned that the
device turns out work evenly and neatly.
Novel Soldering Bit
FOR wireless amateurs and domestic work

there will shortly be introduced an elec-
tric soldering bit, where the current can be
switched on by simply pressing down the
thumb at the handle. This novel apparatus
works neatly and economically as regards
current consumption. Owing to the heat-
ing device being embedded in the copper
point, the efficiency is high and the time re-
quired for heating up short.
Aerial with or without Screen
THE latest wireless device takes the form

of a novel design of screen for aerials
which will improve wireless reception.

RANDOM NOTES

Within the screen, there is a device for re-
lieving the stress, so that the screened cable
may be freely suspended. By means of a
special switch, reception without screening
is possible with short-wave reception, and
when there is no interference. This switch
is fitted as easily as a wave trap, since it is
fitted in the same way.

951z9. --

A Novelty for Lathes

AMATEURS and small mechanical
workers have always been at a loss to get

a lathe chuck, which is both exact and light.
At the coming Leipzig Spring Fair such a
chuck, at a reasonable price, will be ex-
hibited in sizes of 3 A -in., and 6 -in.
diameters. The tension of the chuck, its
exactness, and its durability are quite equal
to those of more expensive designs. For
light lathes, the same firm is showing a novel
design in which the weight of the lathe -
chuck is reduced by one-third without im-
pairing its durability and its exactness.

The small steamer shown, which is known as the " Maid of the Mist," daily performs the hazardous task of
navigating the dangerous torrent below Niagara Falls. An article which describes the trip in detail appeared in

our December 1935 issue.
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A SPLENDID NEW CATALOGUE
FROM THE FIRM WITH 30

L.M.S. "The Princess Royal"
proudly speeds her way to the head of BASSETT-LOWKE'S
New Season's Models.
Hand -made throughout at Northampton, this fine new model
bears all the leading characteristics of its famous L.M.S. proto-
type, for value for money is miles ahead of gauge " 0 " models
of her class.
You have the choice of three methods of propulsion at the
same price. Clockwork, Electric d.c. 8 -to volts, Electric a.c.
20 volts £8 8 0

YEARS' EXPERIENCE BEHIND THEIR PRODUCTIONS.

There never was a time, it
seems, when interest in our
railways was greater than to-
day. At least this is reflected
in the ever-increasing number
of model railway owners. To
keep abreast of this interest,
we are this season introducing
more new models and novel-
ties than ever. Here are two
of our new productions.
Our new Model Railway
Catalogue A.12, 6d. post
free, is now ready. Send for
your copy. All our new lines
included.

L.M.S. 4-6-0 Express Locomotive, No. 5573.

An excellent example of the change in L.M.S. locomotives
since the advent of Mr. Stanier. Available in the standard
colours, or special Jubilee Black and Silver. Mechanisms the
best of any class. Super -detail finish.
Prices : Gauge 0. Clockwork or d.c. electric. £7 7 0
Electric a.c. 20 volts, with directional distant control and
controller. £8 15 0

SOMETHING NEW !
Have you sent yet for particulars of
this new sensation in small - gauge
railways ? Bassett-Lowke's Free
Booklet on the Twin Trains and their
accessories, TT.12, will give you
details of the advantages of this
unique railway. Write for TT.12
now. A Twin Train would be a
splendid present.

Model Stationary Engine Cata-
logue, B.12, Price 6d. post free.

THE TWIN TRAIN MINIATURE TABLE RAILWAY!

Engine and Tender of the Twin Train. Price 10/6 (foreign).

Prices : PASSENGER TRAIN, consist-
ing of Engine, Tender, 3 Coaches, 12
curved and 4 straight rails, and con-
troller with flex and plugs. (Postage
1/-.) 35/ -
GOODS TRAIN : consisting of Engine,
Tender, 4 Wagons, 12 curved and 4
straight rails, and controller with flex
and plugs. (Postage 1/-.) 30/ -

Model Ships and Fittings Cata-
logue S.12, Price 6d. post free.

BASSETTAIOWKE LTD. NORTHAMPTON
LONDON : 112 High Holborn, W.C.1 MANCHESTER : 28 Corporation Street

ECONOMIC ELECTRIC CO.
TWICKENHAM, LONDON, S.W.

THE NEW " MIDGET " MOTOR
The smallest and most powerful motor on the
market.

Size : 31 in. long, in. wide, if in. high.
Weight 7i oz. Low centre makes it ideal for
boat or loco. 4 VOLTS.

PRICE: 5/8, post 4d.
British Made by E.E.C.

ACCURATE
SWITCHBOARD METERS
ir dial. N.P. case. 6/6 to 8;6. Read-
ings 5-60 volts, 2-25 amps. Milliam-
metres 0-20 up. 7/6 each. Tantalum
Strip for Rectifiers, 1/6.

MICROPHONES
Supersensitive instruments
suitable for public address.
Prices 27'6 to 75/-. As

illustrated.
Microphone only, 8,6.

Button type 1/. p.p. Com-
plete Broadcaster, 20/- P.P.

Our 70 -page list contains a variety of small Mains Motors-for example, our
1/3o h.p. Ball Bearing Motor. Price 28/6, post 9d. Also over Soo other models

for all purposes. Send for a copy now, 2d. post free.

"0 0" Gauge
Track Maierials

We are the largest suppliers of all track parts and our prices are the
lowest. Compare these prices

Correct section Brass rail, per 36" length 11-d . . 1/6 per doz.
Single -crack sleepers correct length 6d. ,, 100
Double ', 8d. 
Merco 3rd Rail Screw type chairs 6d. doz.
Brass Slide on Fishplates
Ballast Felting for use under track to give ground

effect per 36" length IV wide Id. per length
Brass track pins for pinning track to baseboard 3d. ,, packet

Add 6d. postage on all orders for rail.
HAVE YOU read Mr. Beal's book covering all "oo " gauge modelling? If
not, send 3/6 plus ;Id. postage now. We are known for our prompt

despatch by return service.

HAMBLINGS, 26 Charing Cross Road, W.C.2

DON'T MISS OUR GREAT

of

CINE APPARATUS
AND CAMERAS

AND ALL ACCESSORIES
Here's your chance of a fully guaranteed home tine
outfit or splendid camera at miles below list price. It's
the opportunity of a lifetime-buy now and save pounds.

DON'T DELAY-SEND NOW FOR

BIG FREE CATALOGUE
Containing the whole range of wonderful bargains. Any
purchase can be made on the easiest
terms. Get this book at once POST FREE!

CITY SALE & EXCHANGE
(1929) LTD.

59 & 60 CHEAPSIDE, LONDON, E.C.2
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When You Use a Screw
Use a RAWLPLUG too!

AWLPLUGS Millions of Rawlplugs were
used on such famous engineer-

;r2v1, ing jobs as the Mersey Tunnel,
the Shannon Electricityoft ..... scheme, Grid Systems and

thousands of other jobs where reliable fixing work is of the
utmost importance. Yet Rawlplugs are so simple to use that
anybody can make neat firm fixtures with them in a few
minutes-even if the user has had no previous experience.
There is a Rawlplug for every size of screw. Every Electrician,
Builder and Handyman should have a Rawlplug Outfit as
part of his kit. Complete Outfits at 1/6, 3/6 and 5/6.

Rawlplug DUROFIX
This is the finest of all adhesives because
it is unaffected either by heat or water.
Crockery repaired with Durofix can be
washed in hot water or baked in an oven.
In addition, Durofix leaves no ugly stain
at the join because it is colourless. Sports-
men will find it ideal for repairing the
binding on cricket bats, golf clubs, etc.
Once it has set, the moisture of the hands
cannot make it tacky again. Sold in
orange tubes, ready for use, at 6d. and 1/,

Repairing Frayed ends of Electric Wire
Durofix will repair the frayed ends of electric wire covering,
neatly and efficiently. Just put a little Durofix on the
fingers and roll round the frayed ends. This ensures a neat
finish and a permanent job.

Rawlplug PLASTIC WOOD
Wood in Putty Form

This product is wood in putty form. It is
pliable and can be moulded to any shape
desired. It is invaluable for filling holes and
cracks in all kinds of articles, and in addition
it is a powerful adhesive. The craftsman also
will find dozens of uses such as designing
mouldings, model making and so on. When
exposed to the air, Rawlplug Plastic Wood
quickly hardens, and can be cut, planed,
painted and varnished-just like ordinary
wood. Sold in tubes at 6d. and r/-, and in
tins from gd. upwards.

B 194a Write for illustrated literature of these and other Rawlplug Products.
Free on request.

THE RAWLPLUG COMPANY LTD.
Rawlplug House, Cromwell Road, London, S.W.7

REAL VALUE!
Send 1/6 Postal Order for
a genuine ' LINDBERG'
Kit of this fine 12 -in. span
FLYING SCALE MODEL
Boeing P -26A Fighter Plane

Kit contains full-sized plan,
instructions, printed balsa
wood, insignias, cement, tissue,
propeller, rubber, etc., etc.
Simple to build and a fine flier !

Other types are:
Hawker Super Fury, S.E.5.,
Sopwith Camel, Fairchild' 24,'
U.S. Navy Racer, Fokker Tri-
plane, Curtiss Goshawk. Only
1/6 each or 3 for carriage
paid.

Photo of actual model ! Not real plane.
Also supplied in larger Super Detailed Kit-
/7i-in. span, with working controls from
cockpit, etc., etc., 12/9 carriage paid.
Other types: Span. Price
FOKKER D -VIII x5i, in. 3/ -
FAIRCHILD' 22 15i in. 3/9
BRISTOL FIGHTER .. /9i in. 6/6
SOPWITH CAMEL .. .. 20 in. 8/6
HAWKER S. FURY . .. /81 in. 9/9

NORTHERN MODEL AIRCRAFT Co.
37a FOUNTAIN STREET, MANCHESTER 2.

FLYING SCALE MODELS
YOU can easily build scale model Planes that really fly from our Kits-no

special skill or tools required. Kits absolutely complete with full-sized
plans and instructions, Balsa, Cement, Dope, Tissue, etc.

We are sole Agents for the most famous American Kits and Accessories-
SCIENTIFIC HI -FLYER KITS. CONSTRUCT -A -PLANE INC. KITS.

BUNCH MODEL AIRPLANE CO. (Championship endurance Kits).
GENUINE PATTLOWNIA " PROPS. and IMP " TORNADO " MOTORS, etc.

Over 60 different Kits in stock of all Popular Models, such as
Fokker D7-Dr-Triplane-Nieuport-Goshawk-Mr. Mulligan, etc.

16° span I/9d. 20' span 3/3d. 25° span 6/6d.
AU post free. AU complete.

JUST ARRIVED-" SCIENTIFIC'S" NEW 1936 CATALOGUE.
20 pages full of Illustrations and printed in three colours. Positively the
most elaborate and complete Catalogue ever offered to the Aero-modellist.
Secure your copy at once-yours-together with our full lists for a 2d. stamp.
NOTE.-Owing to high cost of this Catalogue stamp must be enclosed.

MODEL SUPPLY STORES
(Dept. P), 46 Derby Road, PRESTWICH, Lancs.

"COMET"
RIGHT ON TOP !

The " COMET " Petrol Engine Model 1935 Awards:-

FIRST PRIZE : B.M.A.S. Power Competition at Cranborne.
SECOND PRIZE: S.M.A.E. Sir John Shelley Competition at

Fairey's Aerodrome.
FIRST PRIZE: B.M.A.S. " Hallum " Competition at Cranborne.

Mr. Brooks' Petrol Engine Model flew from Cranborne
to the Isle of Wight, 35 miles as the crow flies!

Build one of these Models this winter, powered with the
18 c.c. COMET ENGINE

THE MODEL AIRCRAFT STORES
133 RICHMOND PARK ROAD, BOURNEMOUTH

Please send 2d. stamps for price lists,

PRACTICAL
PRESENTS

The Reliance Thermometer, as
illustrated, is a very attractive and
useful gift. The readings are reliable.
The highly polished Bakelite case can be
supplied in Black or Walnut finish.
Size 31 in. x 4} in. x If in.

PRICE, Post Free, 5/6
The Reliance Timepiece is an artistic
clock with good movement, clearly
designed dial and plated surround.
Highly polished Bakelite case. A pleasing
gift. PRICE, ,Post Free, 6/9
The Reliance Barometer has an
extremely sensitive and accurate bi-
metal movement. British Bakelite case.
A useful artistic gift.

PRICE, Post Free, 12/6 British Made
We are suppliers of Bakelite mouldings to any design

RELIANCE MANUFACTURING CO. (SOUTHWARK) LTD.
Westbury Road, London, E.I7 'Phone : WALthamstow 0235
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Aadet Jew _iartc.4-

THE world-wide interest in miniature
petrol-engined model aircraft has
brought into prominence the defects in

the present system of timing records. As it
is, a record flight is timed from the moment
it leaves the ground (or water as the case
may be), until it passes out of the vision of
the official time -keeper. He is not allowed
to move from the spot where the timing
commenced, he may not use field glasses,
and -be must not follow the flight of the
model on a bicycle, motor -cycle, motor -car,
or chase it in a full-sized aeroplane. Thus,
one builder may be fortunate in selecting an
officially -pointed time -keeper whose sight
enables him to follow the flight for a maxi-
mum time, whereas another may have
the misfortune to pick a time -keeper whose
sight is weak ; or again, on one day visibility
may be good, whilst on another it may be
poor. Thus the record, instead of being
decided as a matter of fact is largely depend-
ent on luck. I do not cast any 'aspersions
on the bona fides of a time -keeper, and I am
sure that they do their best to interpret a
rule which they helped to make. I learn from
an authoritative source, that this rule is
likely to be changed in the near future. At
least, I hope it will, and that the whole
question of the control of model aircraft in
this country is subjected to severe overhaul.
I would remind my readers of the following
facts.

The Only Officiating Body
At present the S.M.A.E. is the only body

recognised by the Royal Aero Club to
govern the sport of model aircraft in this
country. Before the War, this authority
was delegated to the Kite and Model Aero-
plane Association, whose active Secretary
was Mr. W. A. Akehurst. After the War,
this Association was not resuscitated, and
it was at my suggestion, made at one of the
meetings of the London Model Aero Associa-

Capt. Bowden's "Blue Dragon" flying in Scotland.

tion, that they approached the Royal Aero
Club with the idea of taking over control.
They acted upon my advice and became the
official body. Unfortunately, the ideal

cg: 8: @arum

which I sought to attain has not material-
ised. I had in mind the creation of a
National Body, whereas the S.M.A.E. has

An American petrol engine mounted on a test block.
It is fitted with a cast-iron liner, one ring, balanced
crankshaft, rotary valve. It weighs, all on, 2 lb.

never been much more than parochial, with
a competition committee which makes
competition rules, and is enabled to enter
its own competitions. I also had in mind
the fostering of the amateur spirit, whereas
it is idle to deny that trade interests are
permitted to enter into competitions and
those engaged in the manufacture of model
aeroplanes are allowed to compete with
amateurs. This is definitely wrong, and I
should like to see that system changed.
The competition rules have always been
ambiguous, and this rule about the timing
of records is perhaps the most fatuous of all
of them. I am well aware that my opinions are
distasteful to some members of the S.M.A.E.,
but I am sincere in my expression of them.
I have drawn the attention of the Royal
Aero Club on one or two occasions to these
drawbacks but so far without effect. I
should like it to be clearly understood that
my opinions are impersonal, and are
directed against principles and not persons.

Cross-country Flights
There is another aspect of the record

timing problem which needs to be taken
into account. Unless something is done to
control cross-country flights of models
weighing between 6 to 8 lbs. and driven by
an engine and airscrew turning over at any-
thing between 3,000 and 6,000 revolutions
per minute, it will shortly be made illegal
for such flights to be made. As it is, petrol
models are sent up and, in many cases, fly
out of sight. They may fly into other aero-
planes, or fly into the windscreen of passing
cars ; they may sadly mutilate some human
being. Therefore I would urge that in future
record attempts where a time -control device
is not fitted, a rule should be made that the
model must keep to a circular course and be
fitted with automatic lateral control de-
vices. The flight of a petrol model is now-
adays limited only to the amount of petrol
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Two camps at the National Model Aeroplane Meet at St. Louis, Missouri, during last September.

carried, and the time seems ripe to overhaul
the whole structure of model aircraft
government and competition rules.

In America
The situation in America is vastly differ -

people in America who have built and are
building power -driven aircraft and some of
the pictures which I -give this month have
been sent to me by one of the leading
American model fliers and manufacturers-
Mr. J. S. Ott, to whom I am indebted for

Another competitor at St. Louis, tuning up.

ent ; there they have enormous tracts of
land, ideally situated for the flying of such
models. There are literally hundreds of

WILL

IT

RISE ?

permission to reproduce. Whereas in Eng-
land we build solid, fairly heavy jobs
requiring a flying speed of from twenty
miles an hour upwards, in America, models
of 8 ft. span are made weighing only 3 lb.,
and they fly very slowly.

Lighter Models
It would seem, therefore, that in England,

we might reasonably explore the possibili-
ties of building lighter models with lighter
loading, and hence low -flying speed. I also
feel that some protective device should be
fitted round the airscrew. It will be
remembered that rubber -driven models
before the War, had to be fitted with pro-
tectors when models were of the tractor
type. This encourages the thought that
machines of the Canard and Farman type
are less dangerous, and in any case, entail

less risk to the power unit, or to members
of the public in the event of a crash.

It would seem also, now that the possibi-
lities have been demonstrated, that smaller
petrol engines might be used, suitable for
models of not more than 3 ft. wing span.

I am very pleased to know that so many
readers have successfully built and flown the
petrol-engined model which I designed and

A fine example of
power -driven model

aircraft.

described in these pages towards the latter
end of last year. Blue Prints for this model
are still available.

There seems room for the suggestion that
there should be a special club for builders
and fliers of power -driven model aircraft.
Any readers who are interested in this
suggestion might get into touch with me.

An interesting photo-
graph showing a
rubber -driven model
just about to take

off.
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ALL RADIO
QUESTIONS
ANSWERED

FREE

C..%.

ASTAND-BY receiver will appeal to
every constructor, and to many
beginners there will also be an appeal

in a simple three -valve set which may be
constructed in the shortest space of time
and which may be relied upon to provide
good reception of a number of stations with-
out tricky adjustments or complicated
trimming settings. The " Monarch " Three
has been designed to fulfil these needs and,
as will be seen from the illustrations, we
have departed from our usual chassis form
of construction. Many constructors have

written to us asking for a design which
could be built upon a normal flat baseboard,
and we decided that the next simple receiver
which we designed should be arranged on
these lines to meet this request. Conse-
quently, the constructional work is slightly
simplified in this receiver, although in view
of the very few wires that are required,
there is not a great deal of work required
in any case. The overall dimensions are
naturally increased somewhat, but the lay-
out is perfectly straightforward, and
bearing in mind the fact that many be-
ginners will be anxious to make up this
receiver the parts have been so arranged
that every terminal is in an easy -to -get -at
position, and every part is ready to hand
for testing on future occasions should a
fault develop.

The Circuit
As may be seen from the circuit the

familiar S.G., detector, and output stage
are employed, and tuning is accomplished
by means of a two -gang condenser con-
nected to two H.F. transformers. The

THE " MONARCH " THREE
An Efficient Three -valve Battery
Receiver Designed on Strictly

Economical Lines

latter are of an entirely new type, produced
by Messrs. Wright and Weaire, and these
are similar to the Universal coils previously
placed on the market, with the refinement of

A three-quarter front view of the" Monarch" Three.

a tapping on the primary.
In the circuit it will be seen
that a switch is arranged in
the aerial coil in order to short-
circuit part of the primary,
although in the H.F. trans-
former the switching has not

Ft

Every Question
must be accom-
panied by the

Coupon on
page iii of Cover

been adopted. This simplifies the connection
by enabling a simple three-point switch to be
employed, and the results on both long
and medium waves are almost as efficient
as if the coil were switched.

The Layout
To render the circuit perfectly stable the

coils, which are of the screened type, are
not arranged symmetrically. The method
in which they have been arranged permits
of a very short lead to the tuning con-
denser in each case, and the remaining
connections to the terminals also become
quite short and interaction is prevented.
Furthermore, the screen -grid valve is ar-
ranged on one side of the H.F. transformer
and the remaining valves are placed in
the position which they occupy in the
theoretical circuit. Coupling between de-
tector and output valve is by means of a
transformer which has a ratio of 5 to 1, thus

providing a good step up in
strength. Ordinary leaky -grid
rectification is employed and
reaction is applied to the H.F.
transformer. Pick-up connec-
tions are provided and the leads
to the pick-up are left perma-
nently in circuit, although, if
desired, a switch may be incor-
porated at a later date in order
to prevent radio break -through
when records are being played.
It will be noticed that the on -Off
switch has been mounted on the
rear of the chassis, but this is no
detriment as the majority of
mains receivers have the on -off
switch mounted in some position
other than on the panel and the
switch is only operated before
and after listening. The re-
maining controls thus form a
symmetrical layout, and there
is no loss of balance due to the
inclusion of an odd number of
controls.

Constructing the Receiver
The baseboard which is

specified is coated with the
metallic coating which is

Cabinet drilling dimensions of the" Monarch" Three.
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tamdem c Q oivt,
NO MORE

BACKGRO UND
Why listen to your wireless with
a continual background of frying,
murmuring and subdued crack-
ling, due to electrical interfer-
ence emanating from motors,

signs and flashers. Although
the beat cure is at the apparatus,

you can do a lot at your end, and
all the noise which actually arrives

via the mains leads can be diverted.
This simple device will fit to any

mains set, vacuum cleaner, fan, or
sewing machine.

MAINS WIRES NEEDED !
NO JOINTING OF

This Interference Suppressor simply fits be -
List N. 5/6 tween the mains -lead plug and the wall

socket. It has pins and sunk, ehockproof
P.5°' Each. sockets which conform to ordinary two -pin

five -amp. standard.

IT'S A MIDGET
IN SIZE-
But its Performance is
gigantic I This Bulgin
Nickel -alloy core L.F.
transformer has a
straight characteristic
from 60 to 6,000 cycles,
and an overall step-up
ratio of 1 to 9. Its
secondary winding is
not only centre -
tapped ; It is split, and
if need for push-pull
in straight or quiescent
circuits you can (if you
wish) apply separate 13/6
grid -bias voltages. List No. L.F.30 Each
This skeleton model is highly efficient, and represents amazing
value. Up to 0 m/A. may be handled.

LOCK THAT CIRCUIT
Why have electrical or radio apparatus

which can he turned on and off
by anyone ? Locks are
used everywhere in these
days? What more
natural, then, than an
electric switch with a
key? This Bulgin quick -
action type will handle 3List No. S.124. amperes maximum at up

3/- Complete with key. to 250 volts, A.C.or D.C.,
and is fully insulated

and shockproof. Its key is specially cut, and it cannot be
operated by a penknife

USEFUL
This Bulgin
fitting Illus-
trates another
side of our
activi-
ties.
Not all
of our
Pro -
duets
are to

If you wire
it In parallel
with your set
or your gramophone
motor, it will give nn.
falling indication when-
ever your apparatus is " on,"
and by being decorative at
the same time it serves a
second purpose.

ORNAMENTAL
and highly

DECORATIVE
be tucked away inside apparatus.

This highly decorative and
beautifully moul d e d bakelite
fitting, with its attractively
formed figure and translucent

curved screen, will
provide subdued
and decorative
lighting-it takes
5, 1.

bulbs,
0, o 1

bay-
onet

- t
main

cap type-
and can also serve
as a warning

light.

10/6
Each

List No. D.28
complete with flex

and 5 -watt bulb

BULGIN
QUALITY COMPONENTS

To Messrs. A. F. BULOIN & Co. Ltd.,
Barking, Essex.

Please send me post free your complete 100 -page Catalogue
No. 155 " rat " (second edition), for which I enclose
9d. stamps.

Paine

Address

(Please use Block Letters)

FROM YOUR
ARMCHAIR
You can reach out,
and by the touch of
a button you can
have the world's
entertainment a n d
finest artistes at
your side. Loud-
speakers can be ex-
tended very simply
to any part of a house or flat,
and NOW you can control your
set tram wry point for only

The Bulgin Universal Remote Control can
he used with any existing set, whether it be
Battery, A.C. mains, or D.C. mains driven.
It will control currents of up to I amp. at up
to 250 V., and will operate in any position.

List No. R.C. 10, 17/6
Push-button Control Units, B.C. 8. 2 - Sash.

WATT VALUE !
Halve your costs when
building sets by using half -
watt resistors wherever you
can. If you study the
figures which we give for
maximum current in our
Catalogue you will see the
truth of our assertion that
you can use half -watt re-
sistors in eighty per cent.
of the positions in modem wireless sets. For ad?good permanent resistors, why pay more than
Thirty-six Stock Values (in Ohms) : 250, 500, 1,000, 1 500,
2,000, 2.500. 3,000, 3,500, 4,000, 5,000, 6,000, 7,000, 8,000,
9,000, 10,000, 12,500. 15,000, 17,500, 20,000, 25,000, 30,000,
40,000, 50,000, 75,000, 100,000, 150,000, 200,000, '250,000.
300,000, 400,000, 500,000, 750,000, 1 Meg., 2 Meg., 3 Meg. and
5 Meg. (accuracy, rt: 10 per cent.)

A GOOD KNOB
Must grip its shaft firmly, and must
come conveniently to the fingers. It
must provide good insulation, and
must be pleasing and must be decor-
ative or it must harmonise. And it
must be inexpensive.
Bulgin Knobs-there are over 25
different types-fulfil all these re-
quirements, and are specified and
used on all the best sets.

(Above) List No. List No. B.44, a List No. 8.58.
K.48, poll shed large edition of the White -line hastru-
black with chro- K.46 knob type. meet type lever-
mium (insulated) in- tin. bore. knob,polishedblack.
sett, I in. bore. tin. bore.

Price ltd. each. Price Sd. each. Price Std. each.

APPEARANCE
Neatness of appearance, strength of
construction, compactness of design,
perfection of contact -- all these
features have resulted in the un-
assailable popularity of Clix "
components with set manufacturers,
designers of apparatus described in
the technical press and with
thousands of home constructors.
Clix perfect contact components, illus-

trated below, are specified for the

"MONARCH THREE"
Spade Terminals

Large - - 2d. Small - Id.
Wander Plugs

For H.T. & G.B. - - - I id.
Panel Terminals

Engraved - 4d.

Have Y o u
had our latest
" P.M." Fol-
ders ? Free.

LECTRO LINX LIMITED,
79a ROCHESTER ROW, LONDON, S.W.I

CONSISTENT
SERVICE

Hivac valves have a splendid reputation
for consistent service.

Their constructional strength ensures
maintenance of stated characteristics.

These are good reasons for their
being specified for the

" MONARCH THREE"
Here are the ones you need.

SG 215 - - 10/6
D 210 - - - 3/9
P 220 - - - 5/6
Hivac Valve Guide
Free on request.

Irk I VA
1

THE SCIENTIFIC
VALVE

BRITISH MADE

HIGH VACUUM VALVE CO. LTD.
113-117 Farringdon Road, London, E.C.1
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LIST OF COMPONENTS
Two " Unigen " coils (Wearite).
One Baby 0005-mfd. Two -gang Condenser (Cl and C2) (J.B.).
One Airplane Dial (J.B).
One Dilecon 0002-mfd. Reaction Condenser (C3) (J.B.).
One 5-1 L.F. Transformer (L.T. 150) (B.T.S.).
One -5-mfd. Tubular Condenser (C5) ; one 1-mfd. Tubular Condenser (C4) ; one .0001-

mfd. Tubular Condenser (C6) ; one 0002-mfd. Tubular Condenser (C7) (Amplion).
One 2-megolm Grid -leak (R1) (Amplion).
One Three-point Wavechange Switch (SW1) (B.T.S.).
One On -off Switch (SW2) (B.T.S.).
Three Component -mounting Brackets (Peto-Scott).
One Microfuse (100-mA) (Microfuse).
Three Vibrolders (Benjamin Electric).
One Metaplex Baseboard, 12 in. by 9 in. (Peto Scott).
Accessories
One SG.215 Valve (V1) ; one D.210 Valve (V2) ; one P.220 Valve (V3) (Hivac).
One Amplion Loudspeaker.
Three Terminal Mounts (Belling -Lee).
Six Terminals, A., E., L.S., L.S., P.U., P.U. (Clix)
Six Wander Plugs : H.T. 1, H.T. + 2, H.T. G.B. , G.B. - 1, G.B. - 2. (Clix).
Two Spade Terminals : L.T. -F, L.T. - (Clix).
One H.T. Battery " Super Life " (120 -volt) (Drydex).
One L.T. Accumulator (2 -volt) Type DMG-C (Exide).
One 9 -volt G.B. Battery Type 111001 (Drydex).

WIRING PLAN OF THE

adopted on the chassis which we normally
employ, and this facilitates certain earth
return connections. Before commencing
construction, the various components should
be placed in the position they are eventually
to occupy, taking as your guide the illus-
trations and the wiring diagram. Having
ascertained that every part is in its correct
position the various screw fixing holes
should be marked through with a pointed
instrument and the holes for the ganged
condenser, carefully set out by the aid of the
makers' template. These holes should be
drilled through the chassis with an I in.
drill, and the under 'surface should be
recessed with a in. drill to approximately
half the, thickness of the baseboard to
enable the screws to be countersunk. Now
before mounting the condenser unit care-
fully tin the two connecting tags on the side
and attach to these a short length of con-
necting wire. Mount the condenser and
then screw down the valve -holders, trans-
former and terminal blocks. The left-hand
component -mounting bracket is next at-
tached, and when the position for the right-
hand one is accurately located the metallised

MONARCH " THREE

I4(4vECHANGE
..fpwrcH

Kll i i II I

CONDENSE/2)))))g
REAcriew
.0002 /YID

L.S

MEnaLL
REMOVED

2 CANS
7Z/AaNG
CONDENSE

6.8.-2 G.E3-1 G.B.-/- z.r* ois!r7i/
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V

METAL L BASEI3b-
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coating of the baseboard should be
scraped away. An ordinary penknife
will suffice for this operation and the
area which is cleaned should be
slightly greater than the foot of the
bracket. Now mount this bracket
and next mount the two coils. It
will be seen in the wiring diagram
that there are some wires attached
to the terminals on the coils which
are marked " M.B." These are short
bare wires, attached to the terminals
and turned underneath the coil base
before tightening up the holding -
down screws, and the wires are thus
in contact with the metallic surface
of the baseboard, which is earthed,
and as the left-hand component
bracket is also in contact with the
surface the coil switch becomes auto-
matically converted into a four -pole
shorting switch and is placed across
the coils in the correct manner.

Testing
When all parts are in position the

wiring may be commenced, and for
this purpose the ordinary type of
covered wire should be bared for a
distance of about in. in order to
permit the bare wire to make good
contact beneath the terminal head.
Remember to make the loop in a
clockwise direction so that when the
terminal head is tightened up the
loop will be kept beneath it and not
forced out. The tubular condensers are at-
tached direct from terminal to terminal
without the necessity for soldering, and the
lengths of wire attached to these compo-
nents may be cut to preserve a neat appear-
ance. Each wire should be placed, as
nearly as can be ascertained, in the position
shown in the illustrations and wiring dia-
gram. This applies especially to the lead
from the reaction condenser to the coil
No. 2, and it should be noticed that this
lead is joined to the terminal on the reaction
condenser which is connected to the moving
vanes. This precaution will avoid hand
capacity effects. The leads (those for the
grid bias supply H.T. and L.T.) are made
from flex and wander plugs are attached to
these. The length of these leads should be
chosen so that the batteries may be placed
on the baseboard on the right. The leads

C4

5 I

T

may be attached to the chassis by means of
a small wooden or ebonite cleat to avoid
them being pulled off and a short-circuit
resulting.

The three valves should be inserted in the
order shown, the screen -grid on the left and
the pentode on the right. The detector
valve occupies the central position. The
battery leads should be inserted into the
H.T. battery, the positive 2 -plug in the 120 -
Volt socket, the positive 1 plug in the
60 -volt socket, and the negative plug in
the negative socket. The grid -bias plugs
are inserted as follows : G.B. + in the
positive socket, G.B.1 in the 1.5 -volt
socket, and G.B.2 in the 9 -volt socket.
Pull out the left-hand switch (thus bringing
the circuit into use on the medium -wave
band), and set the reaction condensor to
zero.

GS

H.T

The simplicity of the " Manarch" Three is apparent from this theoretical diagram.

A' +2
H.T

HT

 L.r#
Sw 2 684.

G.B-1

 GB -2

A three-quarter rear view of the receiver showing the
component layout.

Operating Instructions
Pull out the switch at the rear of the

chassis and the receiver is in working con-
dition. Rotation of the tuning dial should,
bring in the local station without any need
of trimming, although to obtain maximum
sensitivity it is essential that each of the
circuits is correctly adjusted. With a screw-
driver or similar implement carefully turn
the trimming screw on the section farthest
from the controls, carrying out this adjust-
ment on a station at the lower end of the
scale and then turning to the upper part of
the medium -wave band.

THE BENNETT MICROPHONE

AVERY neat and low-priced microphone
has been produced by H. J.03ennett, and
this is suitable for use with practically

any type of broadcast receiver or amplifier.
The unit, which is of the small carbon type,
is provided with an additional diaphragm
of special construction, having an over-all
diameter of 2i in. This is housed in a
rectangular metal box provided with a
2i -in. by 1f -in. opening protected with the
usual metal gauze, and this box is suspended
by three springs in a metal, ring 6 in. in
diameter. This in turn is mounted on a
vertical support fitted to a metal and wood
base in which is a standard type matching
transformer. The secondary and primary
terminals are brought out to terminals sa
that the microphone may be connected to
any type of input circuit with provision for
biasing, and also for the inclusion of a
small voltage across the microphone and
primary to improve sensitivity. The
maker's instructions should be carefully
adhered to when connecting this useful
device to a receiver, and when suitably
placed in respect to musical instruments, or
with regard to a speaker or announcer, very
good results will be obtained. The base of
the microphone is felt -covered to prevent
damage to any polished surface upon which
it may be placed. The price is 10s. 6d.
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WHICH OF THESE IS YOUR PET SUBJECT?
CIVIL ENGINEERING GROUP MECHANICAL ENGINEERING GROUP AUTOMOBILE ENGINEERING GROUP

Specifications. Structural Design. Works Management. Heat Engines. Garage Management. Claims Assessing.
Road Engineering. Structural Engineering. Press Tool Work. Workshop Practice. Electrical Equipment. High-speed Diesels.
Hydraulics. Reinforced Concrete.
Municipal Engineering. Sanitary Engineering.

Maintenance Engineering.
Metallurgy.

Fitting and Erecting.
Inspection. ELECTRICAL ENGINEERING GROUP

General Civil Engineering. Geology. Sheet Metal Work. lronfounding. Traction. Mains Engineering.
SURVEYING GROUP

Valuations. Surveying and Levelling.
Heating and Ventilating. Building Construction.
Clerk of Works.

Welding.
Diesel Engines.
Refrigeration.

Pattern Making.
Draughtsmanship.

Electrical Supply. Telegraphy.
Electrical Meters. Telephony.
Electrical Design. Alternating Currents.
Installations. Neon Lighting.
Electrical Engineering. Power House Design.

COMMERCIAL ENGINEERING GROUP WIRELESS GROUP
Salesmanship. Commercial Engineering. General Wireless. Talking -Picture AERONAUTICAL ENGINEERING GROUP
Advertising. Cost Accounts. Advanced Wireless. Engineering. Aerial Navigation. Aero Engines.
Languages. Television. Radio Servicing. Aeroplane Design.

One of these examinations would multiply your earning power ! WHICH ONE ?
A.M.I.C.E.
A.M.I.Struct.E.
Sanitary Inspectors.

A.M.I.H. & V.E.
A.M.I.Mech.E.
A.M.I.P.E.

A.M.I.W.T.
M.I.M.T.
A.F.R.Ae.S.
B.Sc.Degree.

G.P.O. Supt. of Traffic. Inst. Mun. & Cy. E.
M.R.San.l.

City & Guilds. London Matriculation.
Patent Office Examiner. A.M.I.Fire.E. G.P.O. Prob. Inspector.

A.M.I.E.E. Air Navigators
Certificate.

F. . .Handicrafts Instructor. A.M.I.A.E.A.R.1.B.A.
Ground Engineers'Inspector of Factories. A.M.I.Ae.E.

Certificate.
L.1.O.B.
F.A.I. A.M.I.R.E.Aircraft Apprentices.

May we send you full particulars of our unique tutorial organisation? Whatever your requirements,
whether you desire a complete course of instruction, or tuition in some specialised subject, our Organisation
is so planned that it will dovetail into your needs exactly.

" NO PASS-NO FEE."
As an indication of the strength of the B.I.E.T. Tutorial Organisation, it should be clearly noted that

we guarantee to return full fees to any student who does not pass his chosen Examination
successfully. In short, " If you do not pass, you do not pay."

Send to -day for a free copy of l ENGINEERING OPPORTUNITIES." This valuable 268 -page Guide
shows clearly and definitely the way in which you may carve out a successful career in your chosen branch
of Engineering, irrespective of your age, education or experience. Among a host of other things, it gives
details of all the above -mentioned Courses and shows the easiest way to prepare (in the privacy of your own
home) for any of the recognised Examinations we have listed.

" ENGINEERING OPPORTUNITIES " should most certainly be in your hands. Send for your
copy at once-free of cost or obligation.

BRITISH INSTITUTE of ENGINEERING TECHNOLOGY
410 SHAKESPEARE HOUSE, 17-19 STRATFORD PLACE, OXFORD STREET, W.1

Overseas Enquiries tot P.O. Box 3597S, Sydney. P.O. Box 4701, Jo'burg. 219 Bay Street, Toronto. P.O. Box 1025, Bombay.
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Television is the coming
boom in wireless-it will
bring even greater pros-
perity to the industry and
create many more opportunities for a
career. Men who foresaw the broadcast-
ing boom made good-be trained and
prepared for this television boom which
must follow as surely as night follows day.

At the WIRELESS
COLLEGE students
receive training in all the
latest developments in all

branches of the Wireless profession,
Marine, Aircraft, Manufacturing, Design-
ing, Experimenting, Sales and Service, etc.
College on sea front. Write for free
prospectus.

STUDENTS ACCEPTED AS BOARDERS. TRAINING
FEE CAN BE PAID AFTER APPOINTMENT SECURED

The WIRELESS COLLEGE
corviYANLEBSAY

EVERYTHING OPTICAL

TELESCOPES-MICROSCOPES-
BINOCULARS

SPECIAL OFFER of 50 Ships' I E
Barometers, copper mount on 111/1'
oak, polished back. Post free EACH

A wonderful Bargain Offer, worth 25/ -
each. Each Barometer Guaranteed and
British Made entirely. Send your
Order now to avoid disappointment.

REPAIRS to any type of Optical
Instrument-Lenses replaced.

.vor., Name and
BROADHURST, CLARKSON & CO.

Telescope House,
63 Farringdon ROAD, London, E.C.1

!real Farringdon St. Rh, Stn.)

PI FCO TEST
INSTRUMENTS

ENSURE 100% EFFICIENCY
FROM RADIO

Buy to -day one 42/- Pifco Rota -
meter -de -Luxe (Moving -coil) or
one 29/6 Rotameter (Moving -
iron) and you will receive a
complete set of 3 Pifco Valve
Adaptors costing 15/- in velvet -
lined case for 7/6.
A Rotameter and set of Valve
Adaptors will form a complete
test set for your radio.

PIFCO
VALVE ADAPTORS

Each adaptor has a 5 -pin base with top sockets for
" plug-in" testing of 5, 7 or 9 -pin valves under working
conditions without alteration to set wiring. Four nickel -
plated terminals complete .with strapping links are lilted,
to connect meter in either grid or anode circuit of valve.

VIE ECO

ROTAMETER-
DE-LUXE

(9 Ranges including valve test.) Every
conceivable test, also valves, can be made
with this amazing instrument (400 volts -
500 ohms per volt). Black bakelite finish;
complete with leads. In handsome velvet -
lined case. Price 42/..

Ask your dealer to -day to show you Rotameter and Adaptors, or write for
Fife° Testmeter Folder, post free, from PIFCO, LTD., SR UDEHILL,
MANCHESTER, or 150 Charing Cross Road, London, W.C.2.

ROTAMETERS0nd RADIOMETERS
PIFCO ON THE SPOT WILL TRACE YOUR TROUBLES LIME A SHOT
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The " Avo " Exposure Meter
THE ingenious photo -electric exposure

meter shown below has been designed to
enable the photographer who values good
results, to take his pictures with the assur-
ance of success, avoiding the all -too -frequent
failures due to exposure errors. It is
equally suitable for still and tine cameras,
giving direct reading of exposure time or

f" stop without calculation. A simple
setting is made to allow for the speed of the
plate or film which, when set, need never be
altered unless films of a different speed are
used. The meter is extremely sensitive to
weak light. It is designed in such a way
that extraneous light outside the normal
picture angle is excluded, by placing the
light-sensitive cell deep back into a par-
titioned compartment of the meter. More
accurate exposures are therefore assured
The meter is free from errors due to eye
fatigue when using the optical type, while
the fact that it can be used to give instan-
taneous indication of exposure immediately

The Avo exposure meter is a simple instrument from
which can be read directly the exposure that is necessary
for the prevailing conditions at the time of taking a
photograph. This instrument is suitable for both still

and motion cameras.

before taking a photo, ensures the possibility
of obtaining suitable exposures under
rapidly changing light conditions. It costs
578. 6d. [169.]

Paint -spraying Equipment
PAINTING and decorating by means of

a brush is rapidly becoming a thing of the
past. The modern method of applying
paints and other liquids to surfaces is by
means of an atomised spray projected from
a mechanical device-known as the spray
gun-the function of which is to " mix " the
air and the liquid and project it fan -wise
onto the required object in an even stream.
Thus the advantages of the " Bedal " Crys-
tal spray gun, which is now being marketed

The address of the makers of
any device described below
will be sent on application
to the Editor, PRACTICAL
MECHANICS 8-11, Southamp-
ton St., Strand, W.C. 2.

Quote number at end
of paragraph.

at the moderate price of 35s., are enormous.
There are no brush marks to worry about,
and the paint is evenly distributed over the
object being painted. The gun is con-
structed for use with any domestic vacuum
cleaner, and sprays any liquid. It requires
no cleaning between colours, as it is only
necessary to change the container. The
speed of the spray over fiat surfaces is
remarkable. Three square yards can be
thoroughly covered in from 40 seconds to
1f minutes, according to the efficiency of
the vacuum cleaners used. [170.]

Bakelite Novelties
WE show at the foot of this page a clock,

thermometer and barometer, each of
which is fitted in an attractive bakelite case.

This electrically -heated shaving pot will make its ap-
peal to all men who appreciate really hot shaving water.

The cases can be obtained in black, brown,
walnut, oak, mahogany or various mottle
finishes. The clock, which is an accurate
timepiece, measures 3f x 4f x if in. and
costs 6s. 9d., whilst the thermometer, which
is similar in size, and is an extremely reliable
instrument, costs 58. 6d. The third item,
the barometer, is fitted with a sensitive and
accurate movement and is marketed at
128.6d. [171.]

Sturdily constructed opera glasses which can be
obtained in a variety of colours and are supplied

complete in a case with a carrying strap.

An Electric Shaving Pot
EVERY man appreciates really hot water

for shaving, and as the shaving pot
illustrated heats the water in two or three
minutes it should prove a popular accessory
for the bathroom. It is sturdily construc-
ted of chromium plated copper, and is
mounted on heat insulating feet. Priced at
£1 78. 6d., it is supplied complete with con-
nector, 6 ft. of flex and a bakelite lamp -
holder adaptor. [172.]

Compact Theatre Glasses
M ODERATELY priced at 258. these

theatre glasses (see above) are of excel-
lent workmanship, and are obtainable in a
variety of colours. The polished moulded
body is of synthetic material of dainty, yet
sturdy, design, and the metal parts being
chromium -plated makes for " service-
ability." The optical elements are accur-

T he three novelties shown are obtainable in attractive
bakelite cases each measuring 3] X 4f X I f in
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ately computed and a magnification of 2.1
times is obtained by means of a unique
optical design which gives a wide-angle
field of view. The glasses are supplied
complete with black morocco or black moire
silk case, fitted with a neat carrying strap.
[173.]

. A Safety Power Point

SPECIALLY
designed for use with electric

clocks the plug and socket illustrated is
sold at 28. 10d. The projecting pin on the

ed

EXIST/N6
POWER ftwr:

A safety power point specially designed for use with
electric clocks.

socket fits into a hole in the plug, and is
locked in position by tightening the set-
screw at the side of the latter. This pre-
vents the plug being inadvertently knocked
out and so stopping the clock. [174.]

Shaving Blades with Two Kinds of Edges
SHAVING blades with two kinds of edges,

called " Contento," are a novelty which
has been introduced by a firm in Solingen.
Either of the two cutting edges of the blade
is ground narrow on one side and wide on
the other. It does not, matter how the
blade is inserted into the shaving device,
there will always be a narrow edge on the
one and a wide edge on the other side. For
a clean shave it is, therefore, only necessary
to turn the shaving device round. The
great advantage of this novelty is that the
edge of the blade with the narrow side,
comes much closer to the comb than the
one with the wider edge, so that the latter
is specially suitable for preliminary and
final shaving. [175.]

Spring Grip Dumbells
COMBINING the advantages of the
wrist exerciser and the dumbell these

should prove popular with all readers in -

Spring dum-
bells which will
aid in the de-
velopment of
the arms ,and !wrists.

terested in physical culture. They are
made in weights varying from 1 lb. to 31b.
and with 3, 4, 5 or 7 springs incorporated,
and are finished in a range of bright -coloured
enamels. They cost from 5s. to 88., but
polished nickel -plated models are obtain-
able at 7s. to 118. 6d. The carriage is extra.
[176.]

An Automatic Switch
OBUSTLY constructed, the 'switch

illustrated will be found useful for a
variety of purposes. The inset sketch

An automatic switch which, when fitted inside the
jamb of a door as shown operates a light inside the

cupboard when the door is opened.

shows the switch fitted in a cupboard door
and, being normally in the " on " position,
the light will be switched on automatically
when the door is opened. The closing of the
door presses the button in and switches off
the light. The capacity of the switch is
1 amp at 250 volts and costs 5s. 6d. post free.
[177.]

A Safety Lock Protector
THE lock protector sketched, forms a

neat and efficient method of preventing
the door being opened except by means of
a key. It is particularly useful for the
type of front door which has a glass panel
close to the lock, for it is a simple matter

A safety lock protector.

to break the glass, insert the hand, and turn
back the lock. This shield, however,
fitting over the door knob, is held in posi-
tion by the bolt and can only be removed
when the door is open. The fitting is
supplied complete in two finishes, stove
black at 2s. 9d. and oxidised at 38 3d.
In both cases the carriage is paid. [178.]

Are you

building the

MONARCH
"THREE"

Then you will need these

and

BATTERIES
They are specified

FOR L.T.-Exide DMG-C, 2
volts, 70 ampere hours 121-

FOR H.T.-Drydex Super -Life
120 volts 10/6

FOR G.B.-Drydex H 1001,
9 volts 10d.

Obtainable from Exide Service
Stations and 'all reputable dealers

Exide Batteries, Exide Works, Clifton
Junction, near Manchester. Branches at
London, Manchester, Birmingham, Bristol,

Glasgow, Dublin and Belfast.
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Fig. 1.-The finished weather cottage. The girl
indicates fine and the man wet weather.

MOST readers are familiar with the
novel type of weather cottage shown
in Fig. 1. Simple in construction, it

should offer no difficulties to the average
handyman. Commence by cutting the
base of the cottage from a piece of wood
measuring 7 in. x 24 in. x 4- in. The
dotted lines shown in Fig. 2 indicate the
position of the back, front, and ends. Next
mark out the front as shown in Fig. 3, which
is cut from a piece of wood measuing 9* in.
x 64 in. x /36- in. The dotted lines round
the window on the right indicate the posi-
tion of the overlays for holding the glass in
place. These are cut to the dimensions
shown in Fig. 3. The window sills, which
are 2 in. x 136- in. x * in. are then glued
underneath the windows in the position
shown by the dotted lines (see Fig. 3).

The Back
This is cut to exactly the same shape as

the front, omitting all interior openings, but
having the slot in the top to take the ridge
piece. The two ends are just plain rectan-
gular pieces, measuring 54 x 2 in. x 13-6- in.
Having cut the parts mentioned, screw
them together as shown in Fig. 6.

The figures may be cut from a magazine,
and should measure about 2* in. in height.
Paste them on to a piece of fin thick wood,
and cut to outline, leaving a tenon in.
long by 4- in. deep on the botton edge to fit
into the mortice in the platform. Cut the
platform as shown in Fig. 5, with a mortice

22

Vectiher

Cottage
A efimple q1,,relly for
Jnclicating Wei or cDry geriods

in. x * in. in each end, in. from each
edge. Drill a hole in the centre in which to
fix the catgut.

Glue the tenons on the figures into the
mortices in the platform and fit the cat-
gut as shown in Fig. 6. Now adjust the
catgut so that the platform swings about
- in. clear of the floor of the cottage.

Having fixed the interior parts, the front
may now be screwed into place. Next cut
the ridge piece as shown in Fig. 4 and glue
this in the openings at the front and back
of the house.

56"_

I,.
13,
I'9

14 ;

3,4!

Fig. 3.-The front of the cottage.

li

4- I k. -> 134,

1

The Roof
Cut the two roof slopes measuring 5 in. x

24 in. x s in. Chamfer them only on the
top edge to fit close to the ridge piece, and
screw into place. The two gables should
then be cut as shown in Fig. 4, and fitted
into place.

The cottage is now complete and may be
finished by covering with brick paper and
the roof with tile paper.

rr
.; END
(r."

PONTR\

721L' BACK to:

7"
Fig. 2.-The measurements for cutting out the base.

4-44"

  -
Fig. 4. - The
shape of the
ridge piece and

-- - -25/4- gables.

2i9"

I 41.

Fig. 5.-The plat-
form.

Fig. 6.-How the back is screwed
together.

THE " SIMPLAT "
SOUND -RECORDING DISC

DURING the past ten years, various
efforts have been put forward to pro-
duce a sound -recording disc for im-

mediate play back, that will give results
approaching ordinary gramophone records.
However, the construction of the carrier
of the disc and the composition of the
coating have sometimes given disappoint-
ing results with regard to quality, surface
noise, and durability, and these discs have
seldom had serious consideration.

As a result of careful investigation and
tests, the V.G. Manufacturing Co., Ltd.,
have now succeeded in producing a sound -
recording disc under the name " Simplat,"
giving in every respect results equal to those
obtained on the present-day electrically -
recorded gramophone record.

The Construction of the Disc
The " Simplat " sound -recording disc

consists of a glass carrier coated with a
special composition, which makes it very
easy to handle, so that the cut is very clean
and noiseless. The glass acts as an ex-
cellent sound carrier, enabling the record
to take, and reproduce an unusually large
frequency range. At the same time, by
being absolutely flat under all conditions, it
makes the cut safe and regular. No
elaborate system or method is required for
recording, and any reasonable standard
outfit, consisting of a wireless receiver or am-
plifier, turntable, and pick-up with tracking
device, is suitable to make recordings from
the ordinary wireless programmes. Of course,
for direct recording purposes, a microphone
has to be used in front of the amplifier or
wireless receiver.

How Records are Cut
To cut the discs, the firm recommend

their special sapphires, each of which will
normally cut 24 double -sided 10 -in records,
if not roughly handled.

Ordinary steel cutting needes may also
be used, and in this case up to one 16 -in.
record may be cut on both sides. The
results obtained with their special steel
needles are almost as good as those obtained
with a sapphire. The correct cutting depth
of the groove should be-when using a nor-
mal space between the grooves (commercial
records)-so that the distance between
two grooves equals the breadth of one
groove. In this case, the best results as to
surface noise and quality, will be obtained.
It will be noted that a continuous thread
comes off the record, which is not sticky, but
sharp and clean. The best cutting angle
(angle between cutting needle or sapphire
and record surface) should be about 80 to
87 degrees. In the case of the sapphire,
special care should be taken to insert
it absolutely straight into the cutting -head
armature.

After recording, the disc can immediately
be played back and will last for about 15-20
playings. To make the record permanent
for at least 200 playings, it should be
hardened and polished by means of the
special fluids supplied by the above firm.
Full instructions for use are given on each
flask. Polishing fluid is also supplied
separately which makes the record still
more noiseless.

The hardening and polishing process takes
about 5 minutes and may be hastened by
applying warm air (hair dryer, resistance
lamp, etc.).
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A FREE BOOK
That Shows How YOU Can

ADANA FAHUTOPS/IPAETEI
A Real Automatic Machine in every detail.
Accurate Metal Die -castings (having a tensile
strength of over zo tons) from costly moulds have
made it possible to market this fine piece of machin-
ery at this remarkably low price. Nothing has
been spared to produce a smooth -running, high-
class, fast Printing Machine. The result is wonder-
ful. No words can explain what fine adjustments
can easily be made to produce a perfect print, and
which, once set, is permanently maintained through-
out the job, as the impression is entirely mechanical.

1,000 COPIES PER HOUR
A thousand copies per hour are easily obtainable.
Any size of paper, card, or made-up cartons, etc.,
can be printed. It is, therefore, possible to do
an unlimited number of jobs that are in everyday
use. The inking mechanism is all that can be
desired. Standard printers' type and blocks of all
descriptions can be used, as well as line, colour,
register and half -tone work. Adjustable lay gauge
is provided to do away with the necessity for

gauge pins.

MAKE MONEY
Write For It At Once No Obligation

A copy of this splendid New Book, just published, is yours
for the asking. Simply post the coupon below TO -DAY and
learn how you, too, can join the vast army who are making Big
Money at home in the fascinating lucrative pastime of Printing.
" La's from Print " is a romance. It tells how big businesses
have been built by enterprising men for an initial outlay of only
a few shillings. What others have done you can do-it costs
nothing to study this wonderful volume. Send for it to -day

PRINTING MACHINE

MONEY -MAKING POSSIBILITIES WITH THIS

MACHINE ARE GREATER THAN EVER
Send the coupon alongside at once for Free Book, " X.f.f's from Print,"

full illustrated Particulars of the Adana Printing Machine,
and Samples of Work.

D. A. ADANA
(Dept. P.M. 17)

17/18 CHURCH ST.,
TWICKENHAM

London Depot: 1 Ludgate House, Fleet St., E.C.4. Manchester: 60 Oldham St.

This new improved 1936 Model
possesses all the modern features that
could possibly be required of a printing

machine, including an excel-
lent adjustable paper gripping
device.

EASY TERMS

FOR
A VERY

SMALL
OUTLAY

YOU CAN

MAKE

.11. Ana MI NM =I M. M, 2

FREE COUPON
To D. A. ADANA (Dept. P.M. 17), 17 CHURCH ST., TWICKENHAM

Send me your,New Book," L'a's from Print," together
with full particulars of the Adana Printing Machine

and specimens of actual work produced.

Name

Address

I
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Fig. 17.-Two types
of mitre box.

Jack Plane (contd.)-The iron should be ad-
justed so that it projects for a distance of
from about ath to rather more than it th,
depending upon the hardness of the wood
being used. If the iron is found to pro-
ject too far, it can be taken back by hold-
ing the plane in the left hand, the thumb
being placed a little down the throat.
The upper side of the toe should then be
given a smart blow with a hammer or
mallet. When the correct setting has
been obtained the wedge must be driven
tightly into position.
When the iron does not project far
enough (or has not enough " set ") it can be
driven down by tapping its upper end
with the hammer, holding the plane as
before.
It is important that the cap iron should be
correctly set, and the position for this is
explained under the heading Cap Iron.
With old planes the mouth is often
too wide, due to the sole having been
worn down by continual use. In that
case . the plane can be re -mouthed by
fitting a piece of beech, cut to a triangular
or rectangular shape, into a recess made
about I in. deep into the sole. The new
piece of wood must be a tight fit and held
in place with good glue. An indication

0 0
Fig. 19.-Nails. (Left to right) Cut
brad, cut clasp nail, wrought nail,
French or wire nail, and oval brad.

V/7. //''
Fig. 20.-A nail or pin punch.

Woodworking for
Beginners

(Continued from page 252 of last month's issue)

of whether a
plane re-
quires to be
re -m ou thed
can be gained
by noticing
how it works
when it is
closely set; if

the wood appears to tear "
although the iron is sharp, re -
mouthing is called for.

Keyhole Saw.-See Pad Saw.
Larch.-The best samples of this soft-

wood are obtained from Russia,
but it is also grown in many
European countries, including
Great Britain. The wood is dark
yellow in colour and has clearly
marked annual rings. It is chiefly
useful for outdoor work and is
employed for posts, railway
sleepers, etc. It wears well and is
durable, but is unsuitable for fine
work, due to the fact that it warps
and twists rather badly during
the seasoning process.

Mahogany.-Of two main kinds, Spanish
and Honduras, this wood has a rich red
colour with chalk -like lines marking the
grain. These lines are made up of a
flinty substance which fills the pores ; it
also blunts a plane very quickly. Span-
ish mahogany is heavier than the Hon-
duras variety and has a  much better
figure and more handsome appearance.
It is extremely durable if kept quite dry
and does not warp very badly. The
Spanish mahogany is expensive both in
prime cost and in working and is therefore
only used for high-class work such as
cabinet making, bank and shop fittings,
etc.
Honduras mahogany is lighter coloured
and much easier to work. It is often
used for making small patterns, due to
the fact that it warps and shrinks very
little. In cabinet making it is often used
as a base for decorative veneers. It can
be obtained in planks up to a width as
great as 7 ft. and is thus very suitable for
making tops for tables, counters, and
desks.

Marking Gauge.-Used for marking lines
parallel to the side or edge of a piece of
wood. It consists of a stock, with thumb
screw, arm or slider, and a pointed piece
of steel called the spur. (See Fig. 18.)

Matching Plane.-See Planes.
Matting Punch.-See Grounding Punch.
Mitre Box.-Used for holding lengths of
Fig. 22.-(Left) Two
methods of nailing;. that
illustrated on the left does
not give so rigid a joint
as that on the right.

&IL
Fig. 21.-Sections showing different kinds of moulds. (Left to right) Ogee.

scotia, hollow, and bead.

Fig. l8.-Gauges. (Top to bottom) Cu ling gauge, single
marking gauge, and mortise gauge.

timber whilst they are being mitred, or
sawn off at an angle of 45 degrees.
Mitre boxes are largely used in making
frames for pictures and other similar
purposes. They can be bought ready-
made in two different types, both of
which are illustrated in Fig. 15. The
one shown to the left in this illustration is
of a more accurate and expensive pattern,
and has metal saw guides. That on the
right is a simpler pattern which can easily
be made from beech or other hardwood.

Mitre Template.-This consists of a piece of
hardwood L-shaped in section, which is
shaped to fit various moulds. The end
is cut off to an angle of 45 degrees, and
the tool can therefore be used as a guide
in sawing and chiselling.

Mortise.-One half of the frequently -em-
ployed mortise and tenon joint ; the
mortise is the rectangular hole or sinking
into which the tenon fits. Mortise and
tenon joints are very strong and can be
used for fastening two pieces of wood of
practically any dimensions together at an
angle to each other. Common positions
for such joints are at the junctions of the
uprights and horizontal rails in doors ;
the joints are also used very frequently in
both carpentry and joinery for making
rigid frame -like structures.
The correct way to mark out a mortise is
by means of a double, marking gauge
(also called a mortise gauge).

(To be continued)
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A MULTIPLE -CYLINDER ENGINE
" I WOULD like your advice, re the novelty,

value, etc., of the petrol -engine design
enclosed. The engine has not been made,
and the sketch, of course, is subject to slight
alterations, but the principle on which it
works, will, I think, be quite clear to you.
Although only one cylinder is shown, my
intention is to make it a multiple -cylinder
engine. Assuming the idea is novel, and I
am granted a patent for it as a single -cylinder
engine, would this cover any number of
cylinders which I might desire to fit ? "
(T. H., Leeds.)

THE improved double-acting two-stroke
engine is thought to be novel from per-

sonal knowledge, but in view of the vast
number of patents granted for internal-
combustion engines, a search should be
made for novelty. Assuming the idea is
novel, it should be possible to so draft a
complete specification, as to cover either a
single -cylinder or a multiple -cylinder
engine. The inventor is advised to consult
a reputable patent agent.

WOOL SPINNING
" I SHOULD be glad if you would let me

I have your opinion on the following idea,
which has actually been put into practice
and definitely works.

" The idea is designed to avoid waste, laps
particularly, in the process of drawing, gilling,
roving, and spinning worsted yarn from tops
into the finished yarn.

" The principle may be described as fol-
lows :

" As the rovings, etc., go into the spinning
frame, they pass over a balanced lever, which,
when deflected by slubs, burrs, straws, etc.,
releases a small steel ball. This ball is run
down a suitable channel or pipe to the driving
pulley of the machine, and works a simple
arrangement whereby the belt is moved from
the fast to the loose pulley. The total time
taken from the release of the steel ball to the
stopping of the machinery, is'not sufficient to
allow the slubs, etc., to have caused the fibres
to wrap around the rollers in the spinning
frame." (E. M., Bradford.)

THE improvement in textile spinning
machinery is fit subject matter for pro-

tection by patent. Provided the invention
is novel it should have a distinct commercial
value. You are advised to file an applica-
tion for patent with a provisional specifica-
tion, which will give you protection for
about twelve months, during which time it
should be possible to ascertain whether the
invention is likely to be a commercial
success.

IMPROVING A BUCKET
" I SHOULD be glad of your opinion of the

I domestic article shown in the accompany-
ing drawing.

" It consists of a sprung wire device,

Advice by our Patent Expert

covered at the points AB with thick rubber
tubing, which can be attached to the bottoms
of buckets and thus prevent the scraping of
floors and polished surfaces on which the
bucket is placed. The springing at the centre
enables it to be fitted to buckets of varying
sizes.

" I should like to know if the idea is
original and if there are other devices on the
market which serve the same purpose ; also,
if it is worth patenting, and your opinion of its
commercial prospects, if any." (W. A.,
Kent.)

THE improved device for attachment to
bottoms of buckets and like receptacles is

fit subject matter for protection by letters
patent. A certain measure of protection
could also be obtained by- registering the
device as a design.

The broad idea of attaching rubber
buffers to the bottoms of buckets, however,
is not novel. It has already, more than
once, been proposed to employ a detachable
moulded rubber ring adapted to be attached,
by stretching it over the bottom flange of a
bucket.

In view of known constructions having
the same object in view it is not thought
that the invention holds out any prospect
of being a commercial success.

AN IMPROVED ENGINE
" COULD you advise me on the enclosed

..,specification of an improved engine."
(J. H., Co. Limerick.)

THE improved engine, so far as can be
gathered from the description, appears to

form fit subject -matter for protection by
patent. The invention is thought to be
novel from personal knowledge, but it is
considered extremely doubtful if it will be
possible to construct an economical work-
able engine on the lines indicated.

AN INGENIOUS WEATHER BAROMETER
" I WOULD appreciate your advice on the

weather barometer I have invented (draw-
ing enclosed), with regards to taking out a
patent for same.

" The whole is built on a wood base
moulded at the edges. In the centre is an
ordinary barometer, while on the left is a
thermometer (rotor type). At the bottom of
the barometer are four electric bulbs (3 -volt
type) with different coloured glass domes,
N. E. S. W.

" When the push button on the right is
pressed, one or two bulbs light according to
the direction of the wind. This is operated
by a wind vane on the roof (or any suitable
position), constructed with special contacts
connected to the barometer by five wires.
The triangular piece at the top of the barometer
is a piece of chemical paper, that changes
colour according to the humidity of the
atmosphere.

" I am uncertain, however, regarding the
following : The thermometer is a special
rotor type and is a patent in itself. Should I
be infringing on the patent by using it on my
instrument ? Or how could I overcome
same ? " ( J. B., Somerset.)

THE
CONFIDENCE

THAT
PELMANISM

GIVES
11110ELMANISM develops the qualities

1 that make for Success, such as:-
Courage Reliability
Perseverance Cheerfulness
Self -Confidence Concentration
Business Acumen Salesmanship

A Reliable Memory

Pelmanism eradicates the negative
qualities that hold one back, such as :-

Timidity Indecision
Unnecessary Fears Forgetfulness
Pessimism Depression
The Worry Habit Shyness

The Inferiority Complex

Send to -day for free copy of

" The Science of Success,9,
in the pages of which you will read the
story of Pelmanism, and, more fascinat-
ing than fiction, the stories told by 
Pelmanists themselves of how their lives
have been changed beyond their fondest
hopes by Pelmanism, stories of promo-
tion, increased incomes, of greater en-
joyment of life.

PELMAN Free Travel Scholarships are open to
all Students above the age of 18. The

Scholarships are divided into four classes of
competitors: (1) Manual Workers; (2) Profes-
sional Men and Women; (3) Manufacturers and
Traders ; and (4) Clerks and all engaged in cleri-
cal duties. Full particulars will be sent with a
copy of the free book, " The Science of Success."

The Pelman Institute,
130 Pelman House, Bloomsbury Street,

London, W.C.1
MAKE YOUR APPLICATION TO -DAY

Send in the coupon below and we will send you,
absolutely free, the 48 -page book. "The Science of
Success." You owe it to yourself to find out more
about this world-famous Course of Training.

TO THE PELMAN INSTITUTE,
130 Pelman House, Bloomsbury Street,

London, W.C.I.
Please send me a free copy of "The Science

of Success," containing full particular s of the
Pelman Course and the Free Foreign Travel
Scholarship offer.

NAME

ADDRESS

Occupation .
All correspondence is confidential.L - -J

PELMAN (OVERSEAS) INSTITUTES
PARIS: 8o Boulevard Haussmann. NEW YORK:
271 North Avenue, New Rochelle. MELBOURNE:
396 Flinders Lane. JOHANNESBURG: P.O. Box 4928.
DURBAN: Natal Bank Chambers (P.O. Box 1489).
CALCUTTA: 102 ClivelStreet. Delhi: 10 Alipore

Road. AMSTERDAM: Damrak 68.
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Things are happening to -day
which vitally affect you !

If you are about i8, perhaps you are
getting settled in your chosen work and
already feeling the strain of competition for
a better position. If you are in the 40's,
your family responsibilities are near the
peak, the necessity for money is tense-
and younger men are challenging your job.
And men of the ages between 18 and 45 face
similar problems, in one form or another.

The most valuable employment security
to -day is the security a man creates for
himself-in himself I Through training, he
is able to adapt himself to new conditions,
to utilise experience without being handi-
capped by habit I He masters jobs and
makes new jobs. He meets emergencies-
and is not overwhelmed by them. And
this is an age of emergencies.

For 44 years the International Corre-
spondence Schools have helped thoughtful
and ambitious men to acquire the training
they need. To -day, with this need more
urgent than ever, this world-famous institu-
tion offers greater opportunities than ever.
Why not permit us to show you the way to
greater security and larger earnings ? Our
expert advice is free. Write to -day.

... COUPON FOR FREE BOOKLET ..
INTERNATIONAL CORRESPONDENCE SCHOOLS,

LTD.,
Dept. 95, International Buildings, Kingeway,

London, W.C.2.

Please send me your booklet containing
-full particulars of the Course of Correspond-
ence Training before which I have marked
X. I assume no obligation.
['Accountancy
DAdvertising
['Aeronautical Engineering
DArchitecture
DBookkeeping
DBuilding
DChemical Engineering
DOWD Engineering
DDraughtsmanship
DElectrical Engineering
1:]Engineering Design
:Marine Engineering

['Examinations, state which

DMechanical Engineering
DMining Engineering
[Motor Engineering
DPIumbing
DRadio
DRailway Equipment and

Running
DSalesmanship
ESteam Engineering
DTextiles
DWoodworking

The I.C.S. teach wherever the post reaches and have
a wide variety of courses of Study. If, therefore, your
subject is not in the above list, write it here.

Name Age

Address

THE barometer which the applicant has
I invented forms fit subject matter for

protection by letters patent. From per-
sonal knowledge, the invention is thought to
be novel, but this can only be ascertained
for certain by making a search through
patent specifications and publications
relating to the subject. The applicant is
advised to first file an application for
patent with a provisional specification, as
being the least expensive way of obtaining
protection, before marketing the apparatus
or endeavouring to interest a manufacturer
in marketing it. The invention is con-
sidered ingenious and likely to be commer-
cially successful if properly marketed.

The special form of thermometer proposed
to be used, if the subject of a patent,

cannot be used by the inventor without
infringing said patent, but if he buys the
thermometer from the maker or patentee
and simply uses it in combination with the
other features of his invention, he will, of
course, not infringe the patent.

The broad idea of using a material which
changes colour, due to moisture in the air,
is not novel or patentable. Some forty
years ago there was marketed a weather
prognosticator which comprised a printed
card bearing the representation of a girl
whose dress was of a material which turned
pink when the weather was fine and blue
when wet. The material of the dress was
dipped in a cobalt salt (chloride of cobalt),
which has the property of being pink in a
hydrated state and blue when anhydrous.

IIROLIPitt ETRA E

ITEMS AND TOPICAL THOUGHTS CONCERNING
MANUFACTURERS AND THEIR PRODUCTS.
An Efficient House Telephone

ATELEPHONE set costing only 35s.
has now been placed on the market by
L. Wilkinson, 8 City Road, London,

E.C.1. The set is comprised of two units,

A TELEPHONE

SET COSTING

ONLY 35s.

U

The bell case and micro- \
phone earpiece of the
"Wilco" telephone. The
sketch on the left shows the
back of the bell case on
which is marked the
wiring plan for installing

the telephone.

as shown in the sketch. Both units are
efficiently and strongly made, and a wiring
diagram is engraved on the back of each
case. It is possible to ring and speak both
ways. The telephone can be used as a
means of communication between adjoining
houses, the garage and house, kitchen and
dining -room, bedrooms, etc. Attractively
finished in black and chromium it is ex-
tremely simple to operate and wire up. To
speak, remove the microphone earpiece
from the hook and press the button fitted

into the case containing the bell. Press
down the lever in the handle of the micro-
phone earpiece and you will then be in com-
munication with the person at the other end
of the line. The telephone is operated by a
4 -volt battery.

Marklin 00 -Gauge Railway

AVERY neat range of 00 -gauge rolling
stock and accessories is now being
supplied by the well-known Marklin

Company, and is designed for use in con-
junction with the house -lighting mains.
The locomotive is rated at 20 volts, and is
of the 0-4-0 type with a built-in electric -light
bulb. Solid nickel buffers are fitted, and
the model is complete with nickelled con-
necting rod and valve gear. A separate
tender is provided in the complete train
sets and this hooks on to the locomotive,
whereas all the rolling stock is provided
with automatic couplings. These are of the
type which link when the coaches or trucks
are brought into contact, and they are un-
coupled by slightly tilting the vehicle. The
locomotives are obtainable in two distinct
types, one being provided with a hand -
reversing lever, and the other intended for
use with a distant -control reverse, which is
a separate line -side component costing
38. 9d. With the aid of this, it is possible
to carry out complete train control, as in
the case of ordinary D.C.-operated mechan-
isms. A simple transformer is used in con-
junction with the lighting mains, and a con-
trol rail is obtainable (and is supplied with
the complete train sets) by means of which
the speed may be regulated over a wide range.

One of these complete sets was tested
with its full complement of three coaches
and tender, and was found to run perfectly
satisfactorily when the applied voltage was
only 6 (A.C.). Even at this low value, the
speed regulator enabled the train to be
started and the speed gradually increased
until quite a good speed was obtainable.
When the full 20 volts is applied the loco-
motive will pull a dozen coaches and will
attain a considerable speed. The auto-
matic couplings function very satisfactorily,
provided that it is remembered to employ
them only on straight sections of rail, and
this provision is, of course, necessary with the
majority of automatic devices of this nature.

The equipment available for this par-
ticular model railway includes electrically -
operated points, stations, goods depots, etc.
-all of which may be illuminated by means
of small bulbs obtainable for use with the
20 -volt supply.

A complete train set consisting of loco-
motive, tender, and three passenger coaches
costs 358., and with three goods wagons the
price is 338. In each case a length of track
consisting of 11 curved rails, 1 connecting
rail, and 4 straight rails, is included. A suit-
able transformer is obtainable for 118. 6d.
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S GLOBE
Designed by K. N. Monro M.A., and E. O.
Tancock B.A., this Ingenious piece of
Apparatus will be Found Extremely Use-

ful in the Study of Astronomy
AS its name conveys, this ingenious

piece of apparatus is designed to en-
able one to locate the position and

movements of celestial bodies in the
heavens. It consists of a hollow glass
sphere, partly filled with liquid to represent
the horizon, which may be rotated- on its
support to represent the apparent
motion of the celestial bodies
around the earth. In addition
to rotation the globe may be
tilted in its supporting ring, and
adjusted for any latitude in the
northern hemisphere by means of
a screw clamp sliding on a quad-
rant arm. The globe may also be
set for latitude south of the
equator, by withdrawing the rod
from the clock dial and tilting to
the required position. A line,
graduated in degrees of time, is
marked round the globe, equidis-
tant from the two poles, to repre-
sent the celestial equator. Along
this the Right Ascension of any re-
quired star can be measured from
the first point of Aries, shown by
the sign m.

The Scale
The declination of a star north

or south of the equator may be
measured by means of the scale
provided with the apparatus. The
ecliptic, the path of the sun (and
approximately that of the moon)
through the heavens, is marked
by a broken line ; and two small
hemispheres, of which the flat
sides are adhesive, are provided
for affixing to the globe, to show A front
the daily positions of the sun and
moon respectively.

Some of the brighter stars of the principal
constellations are marked on the surface of
the globe in the respective positions in which
they would appear in the heavens if seen by
the eye of an observer situated at the
centre. The rod passing through/ the
stopper of the globe represents the axis of
the celestial sphere, and points approxi-
mately to the Pole Star, about which all
constellations stars appear to revolve.
This apparent motion is, of course, due to
the Earth's daily rotation about its axis.

Using the Apparatus
When the apparatus is in use it should be

placed with the brass quadrant pointing
south along the meridian of the place of
observation. A magnetic compass is pro-
vided, to enable it to be set with consider-
able accuracy ; allowance should be made
for the annual variation if this is known,
and the axis should point due north. The
small red hemisphere representing the sun,
should then be placed on the ecliptic, its
position depending upon the date of observa-
tion, and the globe turned to bring the sun
exactly on to the meridian in a southerly
direction.

The pointer above the clock dial is then
adjusted to indicate noon, and the slide on
the quadrant is set to the latitude of the
place.

The Adhesive Hemispheres
The apparatus is now ready for use, and

view of the Astroglobe with the quadrant arm
on the right.

by rotating to any required time of day the
true direction of the stars and constellations
can be observed. The small silvered hemi-
sphere representing the moon should also be
affixed in or very near the ecliptic in the
correct position for the date under con-
sideration. The Astroglobe is sold com-
plete in a wooden case with an explanatory
handbook, and costs £3 3s.

shown

A LETTER -SORTING

MACHINE

LETTER sorting in big towns is a task
calling for considerable skill and care-

ful organisation, and when sorted manually,
each letter often has to be handled several
times. A new machine has recently been
installed at Brighton which can consign
a letter to any one of 325 boxes whereas a
manual sorter can only deal with 48 boxes.
The new machine has a total capacity of
24,000 letters per hour and, so far as
Brighton is concerned, the letter is disposed
of in a single operation.

PLEASE SEND NOW FOR

THE STUART
CATALOGUE NO. 3

6 POST FREE

describing in 72 profusely illustrated
pages the full range of Stuart products-
STEAM ENGINES and BOILERS,
PUMPS, PETROL ENGINES,
FITTINGS, SCREWS, DRILLS,

MATERIALS, ETC.

The " SUN "
Set of Castings and Parts . 12,'6

Fully machined set . . . 30 -
Finished, tested and painted 45,-

STUART TURNER LTD.,
HENLEY-ON-THAMES

NOW is the Time
To INCREASE
Your HEIGHT

The turn of the year is the best time to
develop Height with the aid of Challoner's
Famous Formula-

H.T.N. TABLETS
and easy system : well tried : harmless and
safe. No strenuous exercises or old-
fashioned appliances. If one box is insuffi-
cient, we guarantee to supply a further
box FREE of all charge. E.H. (Sutton)
writes : " Results beyond expectations and
I am as pleased as Punch." Act NOW!
Send JO. stamp for full particulars in sealed
envelope. Sample 70. Book on height
improvement 3d. P.O. or stamps only.
Colonial Return Air Mail i /- extra.

THE CHALLONER CO. (late of Bond St.) --
Department H49, Laboratory and Works :
HYDE HEATH. AMERCHAM, BUCKS.
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Take it round to the
tinsmith!" said Pa.

.a, "I'll do nothing so
J I foolish!" said Ma ;

"If I can't pia THIS
right

With a spot of
FLUXITE,

Call me Hollywood's
loveliest star ! "

See that FLUXITE is always by you-in the
house -garage- workshop-wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers - in
tins, 4d., 8d., 114 and 2/8. Ask to see the
FLUXITE SMALL -SPACE SOLDERING SET
-compact but substantial-complete with
full instructions, 7/6.
Write for Free Book on the ART OF " SOFT "
SOLDERING and ask for Leaflet on CASE-
HARDENING STEEL and TEMPERING
TOOLS with FLUXITE.

TO CYCLISTS I Year wheels will NOT keep
round and true unless the spokes are tied with
tine wire at the crossings AND SOLDERED.
This makes a much stronger wheel. It's
simple - with FLUXITE - but IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the soldering job
instantly. A little pressure
places the right quantity on
the right spot and one charg-
ing lasts for ages. Price 1/6.

ALL

Abs vF T E

1

IT SIMPLIFIES ALL SOLDERING
FL [MITE Ltd, Dept.P.M, Dragon Works, Bermondsey St, S.E.1

21/- VALUE for
The'UNIQUE'Slide Rule

ACCURACY GUARANTEED OTHER MOD LS

Ten -inch Slide Rule in Polished Mahogany 6'06
(British made), celluloid faced with log -log 4515
scale in addition to Scales A. B. C. and D. la
Flexible back. Aluminium framed, view
free unbreakable cursor. Size of rule 111 ins. x 1} ins.
Serviceable as 21/. model. Supplied with case and full
instructions, including conversion Tables for Money
Calculations. Price 5/- each (post 3d., 3 post free). 5 -in.
model 3/6 (postage 2d.). 10 -in. Universal rule with addi-
tional Trig and Reciprocal Scales 6/6 (postage 3d. extra).

FRE E G i FM of a set of 12 -in. Draughts -
1 men's Scales with each 10 -in.

rule. The TECHNICAL SUPPLY CO. (P.M.)
Norfolk Hse., Carden Aye., Withdean, Brighton.

EnginaissiGuidE
iii

Bright Prospects and
Big Pay Opportunities
for the trained man
Write to -day for this great Guide which
contains world's widest choice of home -
study engineering courses, and shows
how to obtain a recognised Qualifica-
tion such as A.M.I.Mech.E.,
A.M.I.E.E. A.F.R.Ae.S., etc.
Mention branch, post or quali-
fication that interests you, to
THE TECHNOLOGICAL INSTI-
TUTE OF GREAT BRITAIN,
123 Temple Bar House,
London, E.C.4. (Founded 1917.
19,000 Successes.)

Rid

itUr

200 COURSES

TO SUCCESS
1.111.111=01111111011111

W

Fig. 1.-Showing the
crosspiece with terminals
attached for holding the

wires.

ITH this telegraph instrument it is
possible for two people to send
messages to each other from one

room to another.
To make this morse sounder, as the instru-

ment is called, you will need a 2 -in. soft
iron nail or bolt, some tin, a piece of wood,
and some thin insulated wire. If you have
to buy the wire, which may be enamelled
or cotton -covered, you should ask for
Standard Wire Gauge No. 28 or some gauge
near that. It is quite cheap and can usually
be obtained from a wireless dealer.

The Electro-magnet
The electro-magnet must have in its

centre, a piece of soft iron-the core. For
this, use the nail or bolt. By means of
sealing wax, fix a cardboard washer at the
head and another about fin. from the
pointed end (see Fig. 2). Cover the nail
between the washers with a layer of paper
to prevent any possibility of a short circuit.
Now carefully wind the core with the
insulated wire. Start at the head of the
nail and leave a few inches of wire projecting
in order to connect to a terminal. Wrap a
few turns over part of the projecting piece
to keep it in place. Wind each turn tightly
and evenly. When you get to the other
end of the core, wind a second layer of
wire. Continue in this way until you have
used about eight or ten yards of wire.
Your magnet will work with less wire than
this, but in that case your battery would
run down quickly. Use as much wire as
suggested, then your battery will last
longer. Now knock the nail into the base-
board (Fig. 3). The latter should be about
2 in. x 3 in. There is no need to have one

IRCM

TO
TERMINAL Fig. 4.-If a bolt has been used for the core of the

Fig. 2.-Details of the electro-magnet. magnet it can be attached to the baseboard as shown.

4 ocimpk
By

4 Novelty Which, 4Ithough
can Provide

larger than this and a model of the size
named, will look neater than a larger one.

if you have used a bolt for the core of the
electro-magnet you must pass the threaded
end through the baseboard and fix it in
position by screwing a nut in place. Make
a hollow underneath the base to take the
nut so that the magnet will stand rigid
(Fig 4).

Now fix two wood -screw terminals in the
base and connect to these the ends of the

wire from the electro-magnet. When
in use, it will be more satisfactory to
connect to these terminals than it
would be to connect to loose wires.
Several terminals of this kind can be
bought for twopence and they are
extremely useful when making elec-

trical models.

The Armature
Make the armature by cutting a piece

of tin about 31 in. x 1 in. Bend this as
shown in Fig. 5, and fix it in position by a

14-14.-41
Fig. 3.-The
magnet attached
to the base-

board.

nail or screw. You must not use sheet
brass for this as brass is non-magnetic.

Now make a bracket by cutting a second
piece of tin or a piece of sheet brass about
5 in. x .1- in. or # in., and bend as shown
in Fig. 5. These dimensions for the arma-
ture and the bracket are only suggestions,
and, of course, will vary according to the
size of the nail used for your magnet. Fix
the bracket in position by nails or screws
and arrange it so that the armature is
touching it and is pressed down slightly.

When the current is passed, the armature
is pulled down by the magnet, which it hits
with a click. On switching off the current
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Morse Sounder
S. Boocock

Made from Odds and ..Ends
Fascinatins Iimusement

the magnet loses its power, and the armature
springs back to hit the bracket with another
click. A long interval between the two
clicks is a dash and a short interval is a dot.

The Sending Key
The morse sounder is operated by an

easily -made key. For a base, obtain a
piece of wood about the same size as that
which was used for the sounder. Cut a
piece of tin or sheet brass 2/ in. x I in.
and another piece about 21 in. x 1- in.
Fix them to the wood as in Fig. 6. Use
nails or screws if you intend to solder the
connecting wires, but you will probably
wish to be able to easily disconnect your
apparatus, in which case use wood -screw ter-
minals. First make the holes in the tin
just large enough for the screws to pass
through and screw down firmly. Use the
shorter piece for the bottom contact plate,
and the longer one for the key. Solder or
screw an old terminal nut to the upper
plate for a handle. When you press down
the key so that it touches the contact plate,
current will flow and the armature will be

B A

attracted by the magnet. Release the key
and the circuit will be broken. This will
allow the armature to spring back against
the bracket. A little practice will enable
you to send messages surprisingly quickly.

The Connections
To get used to connecting electrical

circuits, fit up one sounder, a battery, and
key. Connect these as in Fig. 7, and con-
nect to the key at points marked A and B
shown in Fig. 6. If the sounder should
fail to work, see that all your connections
are correct and tight, and then adjust the
armature by bending it a little. You should
have no difficulty in finding the position in
which it is most easily pulled down by the
electro-magnet.

After you have tested the instrument,
you may wish to fit up two complete tele-
graph stations so that you can communi-
cate with a friend. The
method of connecting is
clearly shown in Fig. 8. You
will see that instead of having
two quite separate circuits,
which would require four
line wires, you may use three
wires by making one wire
serve both circuits. This
wire, which must be con-
nected to the battery, is
marked A in the diagram.

If you merely wish to
use the instruments in one

-0
SOUNDER

ARMATURE.

CARDBOARD
WASHER.

Fig. 5.-The armature fitted into place.

room you will readily devise some way
of making model telegraph poles. Pieces
of dowel rod are very cheap and can be
nailed to a piece of wood to make them
stand upright. A crosspiece to carry the
line wires is quickly fixed and nails or
terminals will hold the wires in position
(Fig. 1). Make the model carefully. See
that the edges of the tin are straight and
smooth. Take a little trouble over the
wooden parts. You will find that a sheet
of glasspaper makes a good deal of differ-
ence to the appearance of the model.

When you wish to dismantle the appara-

SOUNDER

Figs. 6 and 7.-(Left) The
sending key, and (below) the
wiring connections for a battery,

sounder, and key.

1-111I-1
BATTERY

KEY

tus, it is only necessary to disconnect the
keys and sounders. The line wires may
be wrapped round the posts and you will
easily be able to reassemble the set when
you require it again.

THE MORSE CODE

E.A.-

H.... 0--- u -
V ... -
W . --
X -..-
Y -.--
Z -

ONE WIRE
CROSSING ANOTHER
WITHOUT MAKING

CONTACT.
A

1111

BATTERY KEY

KEY SOUNDER
Fig. 8.-The complete wiring plan for the morse sounder.

HOME
CHARGING!

Home battery charging is cheaper, and ensures that
the battery receives proper care and attention. The
cost of running a HEAYBERD is very low, and METAL
RECTIFICATION is employed to ensure maximum
satisfaction. These portables may be used also in
conjunction with model trains, signal lamps, etc.
Model Charges Price
A.0.2. 2, 4 or 6 volts at amp. 35/-
A.0.3. 2, 6 or 12 volts at I amp. . 50/-
A.0.5. 2, 6 or 12 volts at I or 2 amps. . 90/ -
Send now for our latest list, describing Heayberd
complete battery charges, and kits of parts.

Mr.

Address

P.Afech.988

F. C. HEAYBER01 CO., 10F LOINSNBURY E.C.2
STREET

DON,

THE FAMOUS H.J.B. VOICE

MICR
Never in the
history of Radio has
such value been of-
fered to the Public.

H. J.
BENNETT

PHONE
Incorporating

Heayberd Transformer.
Voice and Song clearly
reproduced from any
receiver.

10/6 Post Free.
Trade Enquiries

Invited.
287 PENTONVILLE
ROAD, KING'S X.

'Phone: Terminus 4878.
Also obtainable Selfridge's, Hamleys, Gamages, etc.

DEFERRED Trams ARRANGED

"IDEAL -LATHES" 3 in.'.C. LATHESfrom 44.
s4 in. S.C.B.G. from £711816. LISTS, Stamp please.
J. WILLIMOTT & SON, Neville's Factory, Shama, Notts.

DON'T BE BULLIED
Learn to fear no man. The
BEST aelf-defetioe ever in.
vented, namely, IIIJITSII.
Easy to learn. Send 2 penny
stamps for SPLENDID ILLUS.
TRATED LESSONS, Photo
ARTICLE, Testimonials and
particulars, or P.O. 1/- for
FIRST PART of my course.
You will be more than
delighted.
Dept. P., Blenheim House, Bed -
font Lane, Feltham, Middlesex.
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TELEPHONES
FOR YOUR HOME
The " Wilco " home tele-
phones are not "toys," they
are well designed and con-
structed instruments, which
enable you to ring up and
speak, or, be rung up and
spoken to. Excellent for
home to garage, dining -room
to kitchen, and all intercom-
munication uses.

Easy to fix. Simple to wire.
Instructions on back of each case.

The " Wilco " Set consists of
TWO outfits as illustrated.
PRICE OF SET COMPLETE /55
and carriage paid (per pair) 1.2 /-
" Wilco " 40 -page catalogue
"P.M.," Electrical and Mechanical
goods, 3d. post free.

. WILKINSON, 8 City Road, London, E.C.1
Telephone : METropolitan 7359

THE "GRAYSON" LATHE

i

3 -inch Centres, Back -
%nand. Sorew-Cutting

Price Quick Travers Action on Slide East.

£4-5-0 Delivered Free 50 miles radius of London.
Leaflet P.R.1 free on request.

L

E. GRAY & SON LTD.
(Established 1822)

18 & 20 CLERKENWELL ROAD, LONDON, E.C.1

Learn -To -Earn
MONEY -IN -SPARE -TIME

making Fancy Leather
Goods. Tuition Free. Out-
put purchased.

Write for Illustrated Booklet to
Box No. 127, The Melton Manufacturing

Co., 265 Melton Road, LEICESTER.

BE TALL
Your Height increased
in 14 days or money
back. The amazing
Stebbing System soon
brings 3.5 inches

increase and new energy. The first, original and
the one GENUINE GUARANTEED Height Increase
System. Recommended by Health and Egciency. om.Com-
plete Course, 5/., or Booklet free, privately.
STEBBING SYSTEM, Dept. M.P., 28, Dean Rd., London, W.1.

1030010

" The Slide Rule," by Charles Hoare, C.E.
Price 4s. net. 104 pages. Published by
The Technical Press, Ltd., 5 Ave Maria
Lane, Ludgate Hill, E.C.4.

IT is surprising how few people there are
who understand the slide rule. With
such an instrument it is possible to per-

form, easily and accurately, all ordinary
business calculations. The laws which
govern its operation are few and simple and
easily understood, and even the uninitiated
cannot fail to grasp its working from the
above book which describes the instrument
very thoroughly. The reader will also
appreciate the fact that a neat, portable, and
perfectly reliable slide rule, fitted inside a
pocket in the front cover, is supplied with
each copy of this instructive book. Thus,
the reader is more easily able to understand
the working of this fascinating instrument.

" Electrical Horology," by H. R. Langman
and A. Ball. Price 7s. 6d. net. 200 pages.
93 illustrations. Published by The Tech-
nical Press, Ltd., 5 Ave Maria Lane, Ludgate
Hill, E.C.4.

SINCE the introduction of public and
domestic timepieces in the year 1370
numerous improvements have been

made in the mechanism, until to -day electric
clocks are used extensively throughout the
world. The evolution of this type of clock
and the various forms it has taken makes
interesting reading in a book recently
published under the above title. The
authors have covered the subject very fully
from the earliest electrically -driven clock
mechanisms to the present day. Much
ingenuity has been displayed in its con-
struction, and it now seems to have arrived
at a state bordering on perfection. The
progress of the electric clock is described
step by step with numerous illustrations
showing how the clocks were made to
function.

" The Elements of Practical Flying," by
P. W., F. Mills. Price 4s. 6d. net. 130
pages. Published by The Technical Press,
Ltd., 5 Ave Maria Lane, Ludgate Hill, E.C.4,

THIS interesting book should make a
direct appeal to everyone interested
in flying. It describes in simple

language the following facts relating to
aircraft : first principles, stability and
control, the speed element, general per-
formance, taking off, turning, landing, and
the personal element. It covers the subject
of modern flying extremely well, and each
chapter is compact and lucid.

" Light and Sound." Price 2s. 3d.
(Bound in full cloth, 2s. 6d.). By H. G.
Lambeth, B.Sc., A.I.C., and P. E. Andrews,
B.A., B.Sc. 180 pages. 150 illustrations.
Published by University Tutorial Press, Ltd.,
High Street, New Oxford Street, London.

THIS interesting volume is intended as a
first course in light and sound, for the
lowest science forms of public and

secondary schools. Written in simple
language, it will give pupils a thorough
grounding in the fundamentals of the sub-
ject. To this end the authors have care-
fully selected the experiments described, and
they can be easily understood and per-
formed by the average boy. To' give
reality to the subject and to maintain the
interest of the reader, application of the

scientific facts involved, to examples with
which the pupil is familiar in everyday
life, are discussed where possible. A three -

page index is also given at the back of the
book.

" Television Up -to -Date." Price 2s. 6d.
By R. W. Hutchinson, M.Sc. 184 pages.
134 illustrations. Published by University
Tutorial Press, Ltd., High Street, New
Oxford Street, London.

AS a result of the tremendous advances
which have recently been made in the
science of Television, and of the fact

that it is about to become an important
public service, there is an urgent need for
an unbiased account of what television is,
what it can do a to -day, how it does it, and
what are its possibilities for the future. In
the above book this need is supplied in a
simple and interesting way. No previous
knowledge of electricity, wireless, or
television on the part of the reader is
assumed, yet all explanations are based on
sound and modern scientific principles.

"The Book of Speed" (New and Revised
Edition). Price 5s. 160 pages. 150 Full -
page plates in photogravure. Published by
B. T. Batsford, Ltd., 15 North Audley
Street, London, W.1.

CONTAINING 150 illustrations depict-
ing speed on land, sea, and air, and
superbly reproduced in photogravure,

this interesting volume will appeal to young
and old alike. On the literary side the
various chapters are written in simple lan-
guage by the men responsible for these
triumphs on land, sea and in the air, and
provide not only an abundance of technical
information, but an insight into the feelings
and sensations of the speed kings through
the hazards of their amazing enterprises.

" Squadrons of the Royal Air Force," by
Major F. A. de V. Robertson, V.D., M.A.
(Oxon), Lieut.-Commander C. N. Colson,
R.N., and Flying Officer W. A. Cook.
Price 7s. 6d. 132 pages. Well illustrated.
Published by the Flight Publishing Co., Ltd.,
Dorset House, Stamford Street, London,
S.E.1.

AS a considerable amount of interest is
now being shown in the Royal Air
Force, Flight have considered it an

opportune moment, to republish in book
form a series of articles on individual
squadrons and other units of the Royal Air
Force. Since the articles have appeared in
Flight over a period of six years special
notes have been added where squadrons
have been re -equipped with aircraft of a
more modern type.

Full -page plates in photogravure have
also been added, and the book has been
brought right up to date. An interesting
foreword has been written by the Rt. Hon.
Sir Philip Cuncliffe-Lister, G.B.E., M.C.,
Secretary of State for Air, and a six -page
index is also given at the back of the book.

" Grand Prix," by Barre Lyndon. Price
7/6 net, 264 pages, 40 pages of plates.
Published by Messrs. John Miles, Ltd., Amen
Corner, E. C.4.
IN this fascinating volume, which is packed

from cover to cover with thrills, the author
relates the inside story of the greatest and

fastest motor races in the world.
Lavishly illustrated with forty plates

carrying over seventy action photographs-
many now published for the first time-
this is a book of absorbing interest. It is
introduced in a foreword by The Rt. Hon.
Earl Howe, P.C., C.B.E., V.D., President
of the British Race Drivers' Club, and is
completed by an epilogue from Cecil
Kimber, famous designer of racing cars.
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If a postal reply is desired, a stamped addressed envelope must be enclosed. Every query and drawing which is
sent must bear the name and address of the sender and be accompanied by the coupon appearing on page iii of
cover. Send your queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes Ltd., 8-11 Southampton

Street, Strand, London, W.C.2.

THE INFLUENCE OF RAYS
ss HAT chemicals become luminous

when subjected to the influence of
X-rays. ultra -violet rays and infra -red rays
respectively." (A. E. M., Folkestone.)

THE following substances become lumin-
ous when subjected to the action of X-

rays :
Barium platinocyanide, potassium platin-

ocyanide, magnesium, platinocyanide,
calcium tungstate, calcium fluoride (fluo-
spar), calcium sulphate, zinc sulphate,
zinc sulphide, potassium -uranium sulphate,
barium sulphate, barium sulphide, chloro-
phyll, many varieties of glass, quinine
sulphate, mica, potassium acetate, stronium
sulphate, strontium sulphide, uranium
fluoride and uranium sulphate. Of these,
the best are calcium tungstate or barium
platinocyanide.

The following materials are self -luminous
under the influence of ultra -violet rays,
their luminescence being known as " fluor-
escence " :

Quinine sulphate (acid or alkaline solu-
tion of), solution of wsculin, solution of
fluorescein, many varieties of mineral oil
and solutions of uranium salts. Of these,
solutions of quinine sulphate and wsculine
give the brightest fluorescence.

No chemicals evolve light under the
influence of infra -red rays, since the rays
do not contain sufficient energy for this
purpose. A surface painted with thallium
iodide, however, possesses a selective re-
flecting power on infra -red rays. Also, a
thin sheet of ebonite will transmit infra -red
rays, whilst remaining perfectly opaque to
ordinary light rays.
MAKING AN AIR PUMP
" I WISH to make an air pump to deliver

a flow with a pressure of 15 lb. through
an orifice of h -in. diameter. The piston
stroke must not exceed 1i in.

" Using a leather cup washer, what is the
smallest barrel diameter I can use ? Also,
by what amount would the efficiency be
increased by using (a) metal piston without
rings, (b) metal piston with rings ? " (L. D.,
Beds.)
I T is impossible to give the desired barrel
diameter of your projected air pump from

the data which you supply. In the first
place, if an air flow of constant pressure is
required, this will necessitate a container
for the compressed air and the air flow from
this will be governed by a number of condi-
tions. The air flow at the nozzle or orifice
of the pump itself will not be at the same
pressure at any succeeding instant. Hence,
it is not possible to provide the information
which you require. The volume of air
ejected at each stroke of the piston can be
estimated from the formula :

7r r2h, where :
= or 3.1416.

r = Radius of air -pump barrel.
h = Stroke of piston.

The efficiency of your proposed air pump
would not be increased by the use of a ring -
less metal piston, in view of the difficulty
of machining such a piston accurately, and
of providing a barrel with an absolutely
true internal bore. A metal piston with
suitable rings would increase the efficiency
of the air pump-always provided that the
rings were of suitable design and accurately
fitted. Some type of lubrication would be
called for, if the pump was intended for
hard service.

ADDING PERFUME TO BATH SALTS
OULD you kindly describe the com-
mercial process adopted for colouring

and adding perfume to sodium carbonate
crystals, for the manufacture of bath salts ?

" What are the colouring agents generally
used ?

" Can you name a highly concentrated
perfume and where it could be obtained ? "
(T. L., Edinburgh.)

I N the preparation of bath salts, good grade
sodium carbonate is recrystallised from

water containing 2 per cent. (approx.) of an
aniline dye, such as methyl violet, and also
a trace of some concentrated perfume dis-
solved in spirit.

Any aniline dye may be employed for the
purpose and, also, almost any perfume.
The perfume is dissolved in rectified spirit
and the spirit is added to the crystal liquor.
The crystals, after separation from the
liquor are usually " whizzed," i.e. subjected
to a centrifugal machine which rids them of
water very efficiently. On a smaller scale,
of course, they would have to be dried by
very gentle heat.

Bath crystals must be bottled immedi-
ately they are ready, otherwise the crystals
will slowly fall to powder in contact with
the air.

Ionone is a liquid having a violet -like
odour. This, together with oil of laven-
der, otto of rose, and many other strong -
smelling oils, is quite suitable for bath salts
preparation. Such oils may be obtained
from Messrs. Goodwin Tidswell, Ltd.,
Cheetham, Manchester.

PLASTICS AND SYNTHETIC RESINS
" I AM interested in plastics and synthetic

resins and I would appreciate the fol-
lowing information regarding them. My
interest is purely experimental.

" Could you give me practical details for
making viscose or plastic cellulose by the
treatment of cotton with caustic soda and
carbon disulphide ? I believe cellophane '
films can be made by spreading this on a
flat surface.

" How can I separate pure casein from
milk, and by the action of formaldehyde,
convert this to galalith ? How could I, if
possible, make a tough, waterproof paper by
treating it with casein and then formalde-
hyde ? Would the formaldehyde need to
be in a gaseous state for the latter ? If so,
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ART
SHOWCARD AND
TICKET -WRITING
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tions. Money can be easily earned
in whole or part time. Posters,
Black and - White Caricature, Car-
toons. Story Illustrating, also
taught by a very easy system.
Lessons at our Studios or by
Post. Earn While You Learn.

Write Secretary, THE COMMERCIAL ART SCHOOL,
3 Henrietta St., Strand, London,W.C.2. Est. 1900.

how could I evolve the gas from a formalin
solution ?

" Is it possible to make bakelite without the
application of pressure, but merely by get-
ting it to set in a mould. Could you give
me proportions and concentrations of
phenol and formaldehyde for this, if prac-
tical." (W. B., Dundee.)

VISCOSE is the sodium salt of cellulose
xanthate. In order to prepare it on a

small scale make up an approximately 17
per cent. solution of caustic soda and allow
pieces of filter paper (blotting paper or
cotton wool will do, but filter paper is best)
to soak in this solution until they swell to
about double their size. A 2-4 hours' im-
mersion will usually be necessary. Remove
the swollen cellulose from the caustic soda
solution, allow it to drain completely, and
when semi -dry, place it in a flask and shake
it with carbon bisulphide. At least 33 per
cent. by weight of carbon bisulphide will be
necessary. This shaking process is known
as " xanthation." On a small scale it will
last for about half an hour. After com-
pletion of xanthation, remove the excess of
carbon bisulphude, and allow the xanthated
cellulose or viscose to dry after its removal
from the flask. The xanthated cellulose
should now be dissolved in a 5 per cent.
solution of caustic soda (containing about
0.5 per cent. of sodium sulphite) and allowed
to stand for a few days in order to " ripen."
This ripening process enables the coagula-

tion of the viscose, when drawn out into a
thread, to be effected with greater ease, but
it is not absolutely necessary. Cellophane
films can be made (theoretically) by spread-
ing thin films of plastic cellulose on flat sur-
faces, but practically, you will find their
making very difficult, since some form of
roller machine is required to turn out the
film with constant thickness.

Casein can be separated from milk by the
addition of rennet or of acid. To each
fluid ounce of milk, add about 3 c.c. of a
1.0 per cent. solution of acetic acid and allow
the product to stand for 15 minutes. The
precipitated casein (mixed with fat) can
now be filtered off. The yield will be about
3 per cent. of the weight of the milk. You
cannot make " Galalith " (artificial horn)
at home, since this is manufactured by com-
pressing the casein material in hydraulic
presses. Neither would it be practicable
for you to make waterproof paper from
casein. Vegetable parchment, which is
tough and waterproof, can be made readily
by immersing good quality paper in slightly
diluted sulphuric acid for a few seconds and
then by rapidly withdrawing it and plung-
ing it into a bath of ammonia and sub-
sequently washing the paper with an
abundance of water.

It is impossible to make bakelite without
the application of pressure because the
characteristic properties of bakelite com-
pound, are only formed when the bakelite
moulding power is subjected to carefully
controlled temperature and pressure.

A PETROL -DRIVEN
MODEL BIPLANE

(Continued from page 281)

After stitching, the tops of the wings
should be covered. The whole wing can
then be doped with one coat of clear full-
sized aeroplane dope, and allowed to set
with weights upon it for 24 hours.

Flying the Model
First of all, check up that the enginel is

PO /2E CENTRE Si-REN6r/vEN/iva
PIECE IOrN 10.2E Noat-s4rx4c,,,Eo

..527440 BALSA
/54/R/Na

Borron+

should glide down straight. In this way
better landings are made.

Now check up that the tailplane has its
leading and trailing edge in line with the
thrust line, which should be drawn along
the fuselage in pencil, as shown in Fig. 3.
If not, pack up the rear or front of the trail -
plane with balsa wood. If you have
constructed the model correctly this should
not be necessary.

See that the leading and trailing edge of
the tailplane and the mainplanes are true
and not warped. Check up angles of
incidence of the mainplanes and if not
correct, pack up with balsa.

Place the top mainplane so that the
leading edge is along the front
end of the cabin. The leading edge
of the lower plane should be 51 -
in. farther back than the main
plane leading edge. In this way

FRONT &RE hboes/FOR EL4ST/C

XOL/0 BALSA
/57/RING

/...c;vvr Borrow /44va
Fig. 17.-How the bottom wing is attached to the fuselage

70',0 XAwa

LEADING
EDGE

looking direct to its front. Draw a line
down the fuselage in pencil on the top.
See that a prolongation of this line would
carry along the crankshaft of the engine.
Next ascertain that the fin is also in line
with this centre line. Neither right nor
left rudder should be given. The model
should glide straight and turn in circles
owing to engine torque, whilst the engine
is on. When the engine is switched off,
by the self -timing apparatus, the model

BOTTOM SAAR

the correct "positive stagger" is obtained.
Place the pocket flash -lamp battery below

the fuselage, which should then be held up
by elastic bands, between Nos. 1 and 2
formers.

Now try gliding the model directly into
the wind. With a moderate throw forward
and very slightly downward, the model
should carry on in a good flat glide until it
runs along the ground on its wheels, the tail
gradually dropping.
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REPLIES in BRIEF

F. J. M. (Roth well).-Small electric
motors are obtainable from Messrs. Eco-
nomic Electric, Ltd., 64 London Road,
Twickenham. Details for making a shock-
ing coil are given in our handbook entitled
Simple Electrical Apparatus, a copy of
which is obtainable from us for Is. 2d., post
paid.

W. A. P. (Co. Clare).-Details of syn-
thetic rubber are obtainable from Mr. S. J.
Odebach, 461, 8th Avenue, New York.
You omitted to stamp your envelope.

L. W. (London, E.8).-As the poison
gases to which you refer are on the War
Office Secret List, we are not permitted to
publish them. You will need to increase
the voltage as well as the current. You
should connect the secondary terminals to
the pick-up terminals if these are fitted.
If not, connect them between the grid of the
detector valve and the grid -bias tapping.

J. B. T. (Orpington).-The sun -ray lamp
must be used in connection with the mains
resistance as described in the January issue.
Aluminium or a chromium -plated reflector
will suit. Nickel chromium wire would be
suitable for rewinding purposes. For gauge
and current -carrying capacity get into touch
with the London Electric Wire Co.,
Church Road, E.10. All of the materials
are obtainable from Economic Electric Co.,
64 London Road, Twickenham.

J. E. W. (Eastbourne).-You omitted to
enclose a stamped addressed envelope.
Shall be glad to let you have the address
of the makers through the post. The
engine can, of course, be stopped and
started in the manner you suggest. The
safety valve is not necessary for the
generator. The generator can only be
fitted in a vertical position. We shall not
publish designs until the engine is available
on the English market.

SYNCHRONISED
PHOTO FLASH - BULBS

(Concluded from page 276)

Higher shutter speeds than the above
are not necessary for ordinary work, and
they make synchronising unreliable. In any
case, a little thought will show that the
exposure is not governed by the slow
shutter speed, but by the speed of the flash
while the shutter is open, ; which, in the case
of a flash -bulb, is in the region of -510 second.

About the only disadvantage of a slow
shutter speed, is a possible double image
when the subject to be photographed is
already illuminated by fairly bright lights.
There may be a weak image from the lengthy
shutter exposure, plus a strong one from
the flash. Such occasions are rare however,
and normal artificial lighting will not have
this effect, except with very large apertures.

It is essential of course, to have some
kind of reflector behind the flash -bulb to
concentrate the light. The simplest
arrangement is a wide -angled cone of white
drawing paper (like a loud -speaker cone),
clipped to the top of the torch by stiff wire.
A better reflector is a cone made from sheet
tin, but best of all are the highly -polished
models obtainable for a few shillings from
the leading photographic stores.

BECKS CHEMISTRY
EQUIPMENT

APPARATUS AND CHEMICALS
FOR STUDENTS' LABORATORIES

SPECIAL PARCEL OF APPARATUS :
Flask, flat bottom, 130 c.c. ; x Beaker,

spouted, too c.c. ; 3 Test Tubes, 4 in.
x in.; x Thistle Funnel, ao cm. ; 3 ft.
Glass Tubing; x Rubber Cork, tholes;
4 inches Rubber Connection Tubing;

Glass Stirring Rod. POST FREE
If this selection of apparatus is not what you require,
write for 1936 CATALOGUE containing full details

of other sets from 2 6 to 105

BECK (Scientific STOKE
Dept-

for 1936 Catalogue-Free.
Also for Booklet of Experiments 6d. (P.O.) post free.

16

How to Stop
Smoking

Many men spend 10/- or more a week
on tobacco and cigarettes ; how much
could you save if you gave up smoking Y
You will save not only the money you
are now wasting, but your nerves and
general health, giving you sounder
sleep, a better appetite and altogether
a brighter outlook on life. Thou-
sands have mastered the heavy smoking
habit quickly, permanently, by help of the Stanley Treatment for
Tobacco Habit. The Editor of " Health and Efficiency " gays :-
" It is a pleasure to rekommend such a method which brings
freedom from the tyranny of tobacco." Think what it would
mean to YOU in health and pocket to be done with Tobacco
and write to -day for Booklet and particulars of this genuine
treatment.-The Stanley Institute (Dept. 22B), 21Warwick Lane, London, E.C.4.

JUBILEE
WORM DRIVE
HOSE CLIPS
f he long -life clip with

the ever -tight grip
The Best Known

For Radiator Joints,
Air, Oil, and Water
Hose Joints.
Large sizes stop squeaking

brakes.

Stocked by all Garages
and Accessory Dealers

L. ROBINSON & CO.,
05 London Chambers,
GILL.NGHAM, KENT.

Sold in 6d. and tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Write for your free copy "Joining of Maras" to

pwm BURN ETh CR.c.isr
GREAT WEST ROAD, L.f.'6V,TN-,7

f HOUNSLOvv 06 76

A

YOU CAN USE YOUR SPARE TIME
to Start a Mail Order Business that quickly brings you
a full-time income. Follow the lead of others who are
averaging £12 per week net profits. Get away from a
drudging routine job-join the big -money class. No
previous experience necessary. Few pounds capital
only needed. No samples or out,fits to buy; no rent,
rates or canvassing. New method makes success
certain. Write to -day for FREE BOOKLET to

BUSINESS SERVICE INSTITUTE
(Dept. 485c), 6 Carmelite Street, London, E.C.4

www.americanradiohistory.com



326 NEWNES PRACTICAL MECHANICS February, 1936

BUY, EXCHANGE OR SELL
Advertisements are accepted for these columns at 2d. per word (minimum 12 words at 2s. -advertisements of
less than 12 words are charged at the minimum rate of 2s.), subject to a discount of 21% for 6 consecutive
monthly insertions or 5% for 12 consecutive monthly insertions. TERMS :-Cash with order. Cheques, Postal
Orders, etc., should be made payable to George Newnes Ltd. The Proprietors reserve the right to refuse or
withdraw advertisements at their discretion. All advertisements must be received on or before the 5th of the month
preceding date of publication and should be addressed to the Advertisement Manager, " Practical Mechanics,"

George Newnes Ltd., 8-11 Southampton Street, Strand, W.C.2.

CINEMATOGRAPHY

FILMS, 35 mm. of every description, from 5s.-
Baers, 176 Wardour Street, W.1.

ARTISTIC LINE FILMS. Exclusive produc-
tions now available in 9-5 mm. and 16 mm. List Free.
Projectors from 27/6. Pocket Cinema 251- -P M
Dane, 84 Stanley Street, Liverpool, 1.

CINEMATOGRAPH FILMS. -Standard size from
6d. 100 feet. Machines, Accessories. Sample Films,
1/- and 2/6 post free. Catalogues free.-" Filmeries,"
57 Lancaster Road, Leytonstone, E.11.

WANTED FOR CASH home eine projectors,
cameras, films, accessories, microscopes, telescopes,
binoculars, optical and mechanical goods, precision
tools, small lathes, enlargers. High-class modern
cameras. -Frank, 67 Saltmarket, Glasgow.

MOVIES AT HOME. How to make your own
Cinema Projector. Particulars free. Moviescope (N),
Pear Tree Green, Doddinghurst, Essex.

" FILMCRAFT."-Here is a fascinating series of
authoritative textbooks for everyone interested in the
Cinema as the newest of the arts. The Fllmcraft series,
each Is. 6d. net, includes volumes by Pudovkin, Adrien
Brunel, G. E. Kendall, D. Charles Otley, Percy W.
Harris. From all Booksellers and Newsagents. -
George Newnes Ltd., 8-11 Southampton Street, Strand,
London, W.C.2.

CLOCK MOVEMENTS

CLOCK MOVEMENTS of every description ready
for cases. Lists and hints on case making post free. -
Needham, 25 Stratton Road, Manchester, 16.

ELECTRICAL

EXCEPTIONAL OFFER. New 1-h.p. A.C. Single
Phase Motors, 200/240 volts 50 cycles, 1,420 r.p.m.,
double shaft pulley, 50/-; 4-h.p., ditto, single shaft,
pulley, 68/6 ; 12 months' guarantee. - Allam, 6
Great James Street, London, W .C.1.

ELECTRIC MOTORS, DRILLS, GRINDERS,
A.C.-D.C., all voltages, from 18/-. Lists free. Repair
specialists.-EASCO, Electrical Service, 18 Brixton
Road, S.W.9.

ELECTRICAL (continued)

INSTRUMENT MAKING, Acoustic and Electri-
cal, etc. Inventors' Models, Experimental Work,
Machining, Gear Cutting, Turning, Screw Cutting, Mill-
ing, etc. Send requirements for quotation.A-Gaydon
& Co., Scientific Engineers, 42a Sydenham Road,
Croydon.

ELECTRIC MOTORS, second-hand, guaranteed,
all sizes, low prices.-Geeco Ltd., 47 Pitt Street,
Glasgow, 0.2.

CASTING MOULD for accumulator plates, and
booklet "Accumulator Making," 6/6. Sample plate
and booklet 1/4. -Industries, 13 Gordon Avenue,
Twickenham.

HIGH TENSION FROM 2 -VOLT ACCUM-
ULATOR. Cost only 5/- to make. Instructions
2/6.- Johnson, 6 Fordcroft Road, St. Mary Cray,
Orpington, Kent.

SURPLUS ELECTRICAL and Engineering
Materials, low prices. -The London Electric Firm,
Croydon.

ELECTRIC MOTORS. Unequalled Price and
Quality. Electric Drills, from 39/-. Electric Pdmps,
£6 15s. Od. Electric Grinders, 211-. Electric Forge
Blowers, 60/-. Flexible Shafts. Centrifugal Pumps.
Electric Paint Spray Plants, £7. Spray Guns, 18/-.
Specifications Free. -John G. Steel, Bingley.

ELECTRIC LIGHTING, 5/- a point ; progressive
wiring diagrams and instructions, 6d., materials, whole-
sale prices ; lists free. -P. Symax & Co., 263 Lichfield
Road, Birmingham, 6.

ENGINEERING

HIGH-CLASS LIGHT MECHANICAL WORK,
Repairs, etc. Estimates free. -Lewis Gatenby, En-
gineer, 17 Thornton Lodge Road, Huddersfield.

AN ENGINEERS' LIBRARY for 8/6 post free.
Fowler's Pocket Books 1938: Mechanics' and Machin-
ists' 2/3, Mechanical Engineers' 3/3, Electrical Engin-
eers' 3/3. Now ready. -Scientific Publishing Co.,
53 New Bailey Street, Salford.

ENGINES

ENGINES. Build Butler's practical Model
Petrol Engine. Set of Castings, 9/9. Interesting
Catalogues, 3d. TAPS. Your own stocks, dies, taps,
I In., * In., in. and 3 taps, 12/ -.-Write Profit -
Sharing Works, Littleover, Derby.

LITERATURE

CALVERTS MECHANICS YEAR BOOK 1936.
Over 190 Pages. Illustrated Workshop Hints and
Calculations. 8d. post free.-Endsor (t Co., 5 Bridge
Street, Manchester.

THOUSANDS MAGAZINES. Science, Mechanics,
Aeroplanes, Radio, everything. Samples 1/2 ; state
interests. List Free. G. A. Final, 15 Nashleigh HW,
Chesham, Bucks.

" SUNG BEFORE SIX," by Oliver Linden.
Illustrated by Troyer Evans, Is. 6d. net.-" This is a
delightful book of verses, constituting the candid
criticisms of a child on his parents, relatives, and those
about him, and on life In general. They touch a very
human chord, and are always amusing."-" Yorkshire
Observer." Obtainable at all Booksellers and News-
agents. -George Newnes, Ltd., 8-11 Southampton
Street, Strand, London, W.C.2.

" WIRELESS FOR THE MAN -IN -THE -
MOON," by Coulombus and Decibel, 2s. 6d. net.-
Writing about the book, the " Midland Daily Tele-
graph " says : " It is both good fun and sound theory."
-At all Booksellers and Libraries, or from George
Newnes, Ltd., 8-11 Southampton Street, Strand,
London, W.C.2.

" NEWNES TOURIST ATLAS of Great Britain
and Route Guide." Edited by John Bartholomew &
Son, Ltd., 120 pages of fully coloured contour maps
for the whole of England, Scotland, Ireland and
Channel Islands, with index to the principal Motoring
and Cycling centres and distances. 2s. 6d. from all
Booksellers. -George Newnes, Ltd., 8-11 Southampton
Street, Strand, London, W.C.2.

MORE THRILLING THAN FICTION.-
Newnes' Wide World Library contains the finest
true -life travel and adventure books, great literature
and exhilarating reading. Each 2s. 6d. net from all
Booksellers. -George Newnes, Ltd., 8-11 Southampton
Street, Strand, London, W.C.2.

" A DOCTOR TALKS." -The most fascinating
medical book in the world. The human machine
simply and entertainingly explained with 150 amusing
sketches by Fouet. Of all Booksellers, 5s. net. -
George Newnes, Ltd., 8-11 Southampton Street,
Strand, London, W.C.2.

MAGIC

SPECTACULAR EXCLUSIVE ILLUSIONS
(Retired Professional) for sale or exchange anything
useful.-Delville, 41 Longford Place, Manchester.

PERPLEXITIES AND TANTALISERS.-" The
Strand Problems Book " is the finest collection of
puzzles of all kinds ever assembled, mathematical,
geographical, literary -acrostics and codes, by W. T.
Williams (Tantalus) and G. H. Savage. Only 2s. 6d.
net, from all Booksellers. -George Newnes, Ltd., 8-11
Southampton Street, Strand, London, W.C.2.
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BUY, EXCHANGE OR SELL
METAL WORK.

MAKE METAL TOYS. Easy, profitable with
" Success " moulds. Lists free. Complete trial mould,
1/6.-LEE'S, Bentinek Road, Nottingham.

MICROSCOPY

MICROSCOPIC OBJECTS-unmounted pre-
pared. Assorted packet 2/-. MOUNTED SLIDES
STOCKED.-LEND, 183 MANCHESTER DRIVE,
LEIGH -ON -SEA.

MISCELLANEOUS

TO STOP SMOKING, speedily, permanently,
cheaply, as grateful thousands testify.-Carlton
Chemical, Ltd., 203, Birmingham.

CHEAP GOVERNMENT WIRE ! ! Great for
training fruit trees, peas, beans, roses, arches, green-
houses, tomatoes, raspberries; tying, fencing, etc. Strong
flexible, steel -stranded and water -proof covered.
Brand new. 500 ft. 5/9 post free. (Another kind
17'6 mile). Postcard to -day for free samples and list
of 300 bargains.- Green's Government Stores, 426
Albeit Street, Lytham.

BE SUCCESSFUL.-Know your character. Send
specimen of handwriting with Is. for a delineation to
F. C. Parr, 19 Cavendish Place, Eastbourne, Sussex.

STOP SMOKING.-Send 2/6 for complete treat-
ment ; immediate results guaranteed.-" Peacock,"
7520 Bury Road, Bolton.

BRILLIANT COPAL VARNISH for Models,
sample tins, 9d. post free.-Wm. Quick, Gurnard,
Cowes, I.W.

ODD JOBS for the Handyman.-Practical detailed
Instructions for making useful articles and repairing
things about the house and garden. Illustrations on
every page. Crown 8vo., 2s. 6d. net ; by post, 2s. 9d.
-Country Life, Ltd., 20 Tavistock Street, London,
W.C.2.

MODELS

BIRMINGHAM MODEL RAILWAY
SUPPLIES. Agents for Leeds Model Co. Full
range " 00 " rolling stock. Demonstrations, 18a
DALE END.

INVENTORS? MODELS, Experimental Work,
Drawings, Patterns.-Bland, 105a Crawford Street,
London, W.I.

MODELS (continued)

TOY RAILWAYS, stationary engines bought,
sold ; catalogue 40.-Model Exchange, 11 Friars
Street, Ipswich.

AN INVALUABLE Handbook. ACCUMULA
TORS. Up to date, practical, dealing with every type
of accumulator, methods of charging them at home,
care and maintenance. This little book also explains
how to erect a charging station. This is one of Newnes'
Home Mechanic Books. Ask your Newsagent to show
you other Titles in this Helpful Series. Obtainable at
all Booksellers, Is. each.-George Newnes, Ltd., 8-11
Southampton Street, Strand, London, W.C.2.

ARE YOU HANDY With Your Hands ?-If you
like making and mending things you ought to know
about the " Home Mechanic " Series of ls. Handbooks.
They cover a wide field, from model and toy -making
to motor -car upkeep and radio construction. Each is
complete in itself and fully illustrated. Price ls. each
from all Booksellers and Newsagents (from whom a list
of subjects can also be obtained).-George Newnes,
Ltd., 8-11 Southampton Street, Strand, London,
W.C.2.

" WORKING MODELS and How to Make Them."
Edited by F. J. Camm, 3j. 6d.-This book will appeal to
all who are handy with tools. Contains complete in-
structions for the making of every kind of working
model. Each model has been actually constructed in
accordance with the details given and subjected to
stringent tests. The instructions and diagrams are so
clear that even the most elaborate model can be built
without fear of failure. Obtainable at all Booksellers
and Newsagents.-George Newnes, Ltd., 8-11 South-
ampton Street, Strand, London, W.C.2.

MONEY -MAKING

MONEY -MAKING OPPORTUNITIES con-
stantly occurring ; highly recommended ; particulars
free ; send postage.-Messrs. Green, 17 Church Lane,
Hull.

MONEY -MAKING BOOKS

3,000 PRICELESS TRADE SECRETS and
Directory where to buy Chemicals, both sent for
4s. 9d. 500 everyday money -making opportunities, 2s.
See below.

25 LONG LESSONS IN HYPNOTISM, 2s. 6d.
Ventriloquism made easy, nine dialogues, ls. Send 4d.
for book catalogue and formula lists.-Technocraft,
41 Longford Place, Manchester.

MOTORING

THE PRACTICAL MOTORIST'S ENCY-
CLOP/EDIA, by F. J. Camm. 3s. 6d. net. A lucid
exposition of the principles, upkeep and repair of
every part of the car. 442 illustrations. From book-
sellers everywhere.-George Newnes, Ltd., 8-11
Southampton Street, Strand, London, W.C.E.

MUSICAL INSTRUMENTS

TURN YOUR LEISURE into Profitable Pleasure
by playing b. Musical Instrument. We can supply
Saxophones, Accordeons, Guitars, on easy terms. Illus-
trated Catalogue free.-Hessy's, 18/20 Manchester St.,
Liverpool.

BAND GUIDE. Hints on the Bugle, Drum, Flute.
Staff Parade formations, etc. Free, post pald.-
Potter's (Manufacturers), West Street, London, W.C.2,

PATENTS

REGINALD W. BARKER & CO. (Estab-
lished 1886), 56 Ludgate Hill, London, E.C.4. Patent
and Trade Mark Booklets Gratis.

PHOTOGRAPHY

E5an worth good, cheap Photo Material, Films,
`" Plates, Cards, Papers, Chemicals. Catalogue

and 4 Samples Free.-Hackett's Works, July Road,
Liverpool 6.

POSTCARDS FROM ANY PHOTO. Time to
finish, four days. 25 1/9 ; 50 3/- ; 100 5/- ; 50017/- ;
1,000 30/-. Enlargements 1/-. Samples and List
Free.-Hackett's Works, July Road, Liverpool 6.

DON'T TAKE RISKS. Good developers mean
good results. Our reliable stock developers keep twelve
months after mixing. Satisfaction certain to amateurs
and professionals. Best developer ever put on the
market. Makes two pints strong developer. 6d. each.
6 for 2/3, 12 'for 4/-. Post free.-Hackett's Works,
July Road, Liverpool 8.

BRIGHTON. Beautiful white silk -grain postcards.
Bromide. Normal. ls. 6d. 100. Post 6d. (Manu-
facturers' price 4s. 100. Kimber of Brighton. See
below.

BRIGHTON. Over £4,000 value stocks. Bar-
gains in plates, films, papers, mounts, etc. Lists free.
-Kimber's (Largest mail-order photographic dealers
in the world), 61 Grand Parade, Brighton.

4 DELIGHTFUL, ARTISTIC STEREOSCOPIC
SLIDES, 11. Lists free.-Smith, 31 Henley Street,
Oxford.

PRINTING

" PHOTO -ENGRAVING," a practical handbook
with complete set of materials for engraving printing
blocks, 4/6. - Industries, 13 Gordon Avenue,
Twickenham.

PRINTING PRESSES, Self -inking, 8 by 8, 5/-.
Agents wanted. Johnson, 10 Otley Road, Harrogate.

PRINT YOUR OWN CARDS, STATIONERY,
CIRCULARS, ETC. Save Money. Print for others.
Make money. Presses 48/-, Complete Outfits 63/- up.
Catalogue and Particulars free. Kelsey Co. (Estab-
lished 1872), Dept. E.2, Meriden, Conn., U.S.A.
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BUY, EXCHANGE OR SELL
SITUATIONS VACANT

START your own business in spare time. Details-
Macfarlane & Co., 26 Hamilton Road, Rutherglen,
Scotland.

OFFER TO ENGINEERS
Our new Engineering Guide explains clearly how all

the best jobs are secured. It shows how to obtain such
money -making qualifications as A.M.I.C.E., A.M.I.E.E.,
A.M.I.Mech.E., A.M.I.W.T., A.F.R.A.S., etc. How to
secure permanent and progressive posts in the Govern-
ment and Municipal Service ; and describes numerous
" Better -pay " courses in Civil, Electrical, Wireless,
Auto and Aero, etc., Engineering. Write to -day for
FREE copy of this authoritative publication and
details of our remarkable Guarantee of Success.-
National Institute of Engineering, Staple Inn Buildings,
High Holborn, W.C.1.

STAMPS

FREE!! Twenty Unused Colonials, " Neurope,"
lid. Fifty for 9d.-G. H. Barnett, Limington, Somerset.

£5,000 BRITISH COLONIAL STAMP COL-
LECTION. Breaking up, low prices. Lists free.
Approval, Refs.-Burgess, Pembury, Kent.

NINE DIFFERENT SILVER JUBILEE
STAMPS 2d. Request approvals, Sanders, 90
Newlands, Southampton.

TELEVISION

TELEVISION.-Newnes Television and Short-
wave Handbook, by F. J. Camm, deals authoritatively
with Scanning Systems (Drums, Mirror Screws, Discs,
etc.), Neon Lamps, The Cathode -Ray Oscillograph,
How to Build Short-wave and Ultra -short-wave
Receivers. Fully illustrated. Is. 6d. net. From
your Bookseller.-George Newnes, Ltd., 8-11 South-
ampton Street, Strand, London, W.C.2.

TOOLS

TOOLS upon easy payments. Treadle Saw Benches,
18/10/0, power £3, Constructors' Saw Bench Fitments
12/6, Lathes 25/-, Compound Rests 15/-, Foot Treadles
85/-. Lists 2d.-Brown Bros., Accrington.

GRAYSON'S combined Hand and Jumper Drill.
Ideal for Electricians. 27/6 post free.-Below.

GLASS -BORING Outfits avoid risk.-Grayson &
Company, 300 Campo Lane, Sheffield.

UNDER COST ! 150 sets Highest Grade Lathe
Tools.-Greenwood, Arnside Road, Southport.

The MYFORD " 3" LATHE. The modem tool
for Amateur and Engineer. Used by Technical Schools,
Instrument Makers, Garages and Production Works.
Moderate Price. Illustrated List from-The Myford
Engineering Co., Neville Works, Beeston, Notts.

THE IDEAL JUNIOR 3" LATHE. S C B G
Comp Rest. Quick return to Saddle. Full divided
Nut to apron. Illustrated List.-Willimott, Neville's
Factory, Chilwell, Notts.

GADGETS
 What about those gad-

gets that you don't use
now ?

 You must have a num-
ber of things - tools,
lathes, dynamos, electric
motors, etc. - hidden
away that you don't
want, and which only
take up valuable space
about the house.

 Why not get rid of
these to someone who
wants them, and get
cash to buy something
useful to yourself? Then
again, perhaps you can
exchange them. Why
not try ?

 Advertise your goods
either for sale or ex-
change in the " B U Y,
EXCHANGE OR
SELL" columns of
"PRACTICAL
MECHANICS" at a
cost of only 2d. per
word (prepaid).

 Write at once, en-
closing your advertise-
ment, together with
Postal Order, to :

The Advertisement Manager

"PRACTICAL
MECHANICS"
George Newnes Ltd.
8-11 Southampton St.

W.C.2

TURNED PARTS

SMALL TURNED SCREWS, NUTS AND
WASHERS.-Assorted gross B.A., brass 2/-, steel 2/6.
Whitworth, brass, 3/-, steel, 2/6. List and samples,
2d. Trade supplied.-J. H. Bennett, Station Road,
Willesden Junction, N.W.10.

BRASS SCREWS AND TURNED PARTS of any
description, Experimental work and Model Making,
Inventors' ideas developed in strictest confidence.
Below.

SPECIAL OFFER. Gross Turned Screws with
Nuts and Washers, Assorted BA sizes ; 1/9 post free.
A genuine bargain.-MICROCO, 26/31 Eyre St. Hill,
E.C.1.

WIRELESS

A DICTIONARY OF WIRELESS TERMS, by
Ralph Stranger. A Wireless Work of Reference that
should be on the bookshelf of every keen amateur.
Compiled by a master of lucidity, it gives the meanings
of all Technical terms in general use. Price 2s. 6d.
from all Booksellers and Newsagents.-George Newnes,
Ltd., 8-11 Southampton Street, Strand, London,
W.C.2.

FOR THE RADIO ENTHUSIAST.-" The Wire-
less Constructor's Encyclopaedia," by F. J. Camm
(Editor of " Practical and Amateur Wireless "), third
edition. Compiled by one of the most accomplished
designers and writers on the practical side of Wireless,
it covers the whole field. A veritable Treasury of Wire-
less Knowledge. Price 5s., from all Booksellers and
Newsagents.-George Newnes, Ltd., 8-11 South-
ampton Street, Strand, London, W.C.2.

FIFTY TESTED WIRELESS CIRCUITS, by
F. J. Camm, 2s. 6d.-This handbook contains every
modern circuit, complete with instructions for assem-
bling, component values, and notes on operation.
Obtainable at all Booksellers and Newsagents.-George
Newnes, Ltd., 8-11 Southampton Street, Strand,
London, W.C.2.

" THE MATHEMATICS OF WIRELESS," by
Ralph Stranger.-This book is essential to the amateur
who wants to gain a further knowledge of the subject
without loss of time-or temper I Fully illustrated,
256 pages. Price 5s., from all Booksellers and News-
agents.-George Newnes, Ltd., 8-11 Southampton
Street, Strand, London, W.C.2.

EVERYMAN'S WIRELESS BOOK, by F. J.
Camm, 3s. 6d. net. An invaluable book of reference
explaining the operation, upkeep and overhaul of all
types of wireless receiver. 200 illustrations. From
all Booksellers and Newsagents.-George Newnes,
Ltd., 8-11 Southampton Street, Strand, London,
W.C.2.

WOODWORK

CABINET HARDWOODS, Oak, Mahogany, Ash,
White -wood, Ply Woods, etc. Lowest Prices. Send
Cutting lists. Planing free. Speciality prime Jap
Oak, all thicknesses.-Wilfred Parr & Co., March
Works Lancaster Road Leytonstone E.11.
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NEWNES

HOME MECHANIC
BOOKS

Ideal Handbooks for the Motorist and Handyman.
All Written by Experts

MOTOR OAR OVERHAUL
AND UPKEEP

There are many to -day who by
undertaking their own, repairs can
afford to run a car, and it is the
purpose of this profusely illustrated
handbook to explain how the owner -
driver may carry out most of the
adjustments and repairs which
every car sooner or later needs.

ACCUMULATORS
An accumulator (whether for Wire-
less or the Car), if properly used
and cared for, is an extremely
reliable piece of apparatus. Proper
care and proper use can only follow
a possession of the knowledge which
study of this book will impart.

SIMPLE ELECTRICAL
APPARATUS

Interesting and useful apparatus,
easily constructed, with which the
student is enabled to test for him-
self the theory and practice of
Electricity as laid down in the text-
books. 138 illustrations.

25 TESTED WIRELESS
CIRCUITS

All the sets described have been
designed to meet modern needs.
They range from simple crystal
receivers to a seven -valve super-
heterodyne. All have been built
and tested.
POWER - DRIVEN MODEL

AIRCRAFT
All about petrol, compressed -air

and steam engines, wheels, car-
buretters, ignition systems, rotary
engines, etc., with special con-
structor's chapters, ranging from
compressed -air models for beginners
to advanced petrol-engined 'planes.
With 13o sketches, diagrams and
photographs.
MODEL AEROPLANES AND

AIRSHIPS
This Handbook is intended as a
guide to the beginner in model
aeronautics. It presents in clear
language the first principles of
aviation and incorporates these in
various forms of simple flying
models. Profusely illustrated.

Practical, Helpful and generously illustrated with really aseful diagrams

Only

it.. net
each

On Sale at all Booksellers

NEWNES

An almost
negligible

charge

FREE SERVICE
FOR READERS

READERS requiring infor-
mation concerning goods

or services advertised in
PRACTICAL MECHANICS
should give names of Adver-
tisers from whom particulars
are desired. Any number of
names may be included and
we will obtain for you cata-
logues, lists, and any other in-
formation you may be wanting.
THERE IS NO CHARGE FOR
THIS SERVICE.

Readers desiring particulars from a
number of Advertisers will, by this
method, save time and postage. Half-
penny stamp only is required if your
envelope is left unsealed. If any Adver-
tiser stipulates that stamps or postal
orders are necessary before samples or
catalogues are sent, please enclose the
necessary amount with your instruc-
tions. You are cordially invited to
make full use of this Service.

Post this to

ADVERT. SERVICE DEPTI,

PRACTICAL MECHANICS,

8-11 SOUTHAMPTON STREET,
STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your February issue whose
names I give on list attached.

Advertiser Page No. Information Required

Attach sheet of paper, with par-
ticulars, and your name and
address (written in BLOCK
letters), with date, to this
announcement.

e
FREE ADVICE BUREAU

COUPON
This coupon is available until February 29th, 1938,
and must be attached to all letters containing

queries.
PRACTICAL MECHANICS, FEBRUARY, 1936

All applications respecting Advertising in this Publication should be aidressed to the ADVERTISEMENT MANAGER, GEORGE NEWNES Ltd.
8-11 Southampton Street, Strand, London. W.C.2. Telephone: Temple Bar 4363.
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All complete stories-tales of
daring adventures, of hold-up
men, of rustlers, of hard-bitten
prospectors and the lands where

the gun is the law.

You'll enjoy these thrilling
"Westerns"

OUTLAW OF THE DEADLINE
By J. ALLAN DUNN

COTTER'S SATURDAY NIGHT
By CONRAD RICHTER

THE MURDER TRAP
CALL OF THE WILD

And Many Other Complete
Stories

Get " WESTERN ADVENTURES" from your
newsagent to -day

ON SALE EVERYWHERE 7d.

George Nerrnee, Ltd.

Published about the 30th of each month by GEORGE Nit WNES, LIMITED, 8-11 Southampton Street, Strand, London, W.C.2, ,and Printed in Great Britain by flAUL!,
WATSON & VINEY, LTD., London and Aylesbury. Sole Agents for Australia and New Zealand-Gordon A Goteh Ltd. Sole Agents for'South Africa-Central News Agency

Ltd. Subscription Rates : Inland and Abroad, is. 6d. per annum ; Canada, 7s. per annum.
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