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This useful 2r
Book i s 6published of

TO -DAY IT IS

FREE TO YOU

THE HUMAN
MACHINE

(Secrets of Success)

It teaches you-How to Memorise .
Self -Confidence . . . How to Develop
Personality . . . How to Think . . But
you cannot earn money by thinking
how to think. You must do something.
You must study your job.
Send for Free Particulars of the Course
that interests you and at the same time
ask for a free copy of the Human
Machine.

NOW IS YOUR
CHANCE TO GET

INTO A SKILLED

KEY POSITION

CAN YOU
CHANGE MY
EXPRESSION ?

IF SO, YOU MAY BE
THE ARTIST THAT
COMMERCE IS

WAITING FOR.

Just try it for yourself,
trace or draw the out-
line and then put in

the features.

There are hundreds of openings in connection
with Humorous Papers, Advertisement Drawing,
Posters, Calendars, Catalogues, Textile Designs,

Book Illustrations, etc.
6o per cent. of Commercial Art Work is done by
"Free Lance Artists" who do their work at home
and sell it to the highest bidders. Many Commer-
cial Artists draw " retaining fees " from various
sources, others prefer to work full-time employ.
ment or partnership arrangement. We teach you
not only how to draw what in 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 assist-
ant 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.
You will be under no obligation whatever.

Art Dept. 76.
-

STUDY AT HOME IN YOUR SPARE TIME

OPEN LETTER TO PARENTS
Dear Sir or Madam,-When your children first arrived they brought with them a wonderful lot of
sunshine. Later you became proud of the intelligence they displayed, but still later you became
anxious as to what would become of them in the future. Perhaps you were anxious when you visua-
lised them as grown men and women. Even with plenty of money it is not always easy to, select
the right career, and a parent is sometimes inclined to ask advice of some relative and in ninety-
nine cases out of a hundred that relative knows nothing at all about the possibilities of employment.
Why not let me relieve you of some of your anxieties? In fact, why not let me be their Father?
We do not profess to act as an employment agency, but the nature of our business compels us to keep
an eye upon the class of men and women that are wanted and who wants them. There are some
people who manufacture an article and put it on the market to sell. We do not do that, we work' in
exactly the opposite direction. We find out what employers want and we train our students to fill
those jobs. We have to be experts in the matter of employment, progress and prosperity, If you
have any anxieties at all as to what your sons and daughters
should be, write to me, or better still, let them write to me per-
sonally -Fatherly Advice Department-and tell me their likes
and dislikes, and I will give sound, practical advice as to the
possibilities of a vocation and how to succeed in it. Yours sincerely,

YOU CAN HAVE A COLLEGE
TRAINING IN ALMOST ANY CAREER
FOR A FEW SHILLINGS MONTHLY
Accountancy Examinations
Advertising and Sales Manage-

ment
A.M.I. Fire E. Exam.
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Banking
Boilers
Book-keeping, Accountancy 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 examinations
General Education
G.P.O. Engineering Dept.
Heating and Ventilating
Industrial Chemistry

Insurance Mathematics
Matriculation
Metallurgy
Mining, all subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Pattern Making
Police, Special Course
Preceptors, College of
Pumps and Pumping Machinery
Radio Service Engineering
Radio Communication
Road -Making and Maintenance
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

If you do not see your own requirements above, write to
us on any subject.

IT IS THE PERSONAL TOUCH
WHICH COUNTS IN POSTAL

TUITION

HOW TO STUDY
In your spare time when it suits
YOU. You fix your own time, you
do not GO to your studies-the
postman brings THEM TO Y011.
There is nothing that a class -room
teacher can show on a blackboard
that we cannot show on a white
paper. The lesson on a blackboard
will be cleaned off, but our lessons
are PERMANENT. A class -room
teacher cannot give you a private
word of encouragement, but a Cor-
respondence Tutor can do so when-
ever your work deserves it. On the
other hand he can, where necessary,
point out your mistakes
PRIVATELY..

TO STUDENTS
LIVING ABROAD
or on the high seas, a good supply
of lessons is given, so that they
may be done in their order, and
despatched to us for examination
and correction. They are then sent
back with more work, and in this
way a continuous stream of work is
always in transit from the Student
to us and from us to the Student,
therefore distance makes no
difference.

EVERY DEPARTMENT IS A
COMPLETE COLLEGE

EVERY STUDENT IS A CLASS
TO HIMSELF

Dept. 76, THE BENNETT COLLEGE, SHEFFIELD.

www.americanradiohistory.com



June, 1936 NEWNES PRACTICAL MECHANICS 497

Flying Flea Contests
THE first international

speed contest for " Flying
Flea " aeroplanes is to be held
on August Bank Holiday, August 3rd, at
Ramsgate Airport.

radical
echanics

VOL. III. No. 33

JUNE
I 9 3 6

Q1.

World's Largest All -welded Ship
THE motor -ship Franqueline (2,000 tons),

the world's largest all -welded (rivetless)
vessel, was recently launched at Wallsend-
on- e.

A Non-stop Flight
A ROUND -BRITAIN non-stop flight of
TA2,500 miles this summer is going to be
the prelude to Britain's first commercial
attempt to conquer the North Atlantic.

A Double -deck Train
ADOUBLE-DECK train is now operating
between Hamburg and Luebeck. It

consists of a locomotive and two coaches.

A New Air Line
IT is officially announced that an agree-

ment has been signed between Rumania,
Russia, and Czechoslovakia for the opening
of a new air line from Moscow to Prague.

The " Parachute Express Squad "
CONSISTING of twenty doctors and
nurses the first " Parachute Express

Squad " has been formed by the Soviet Red
Cross Unit of Moscow. Members of the
squad will drop by parachute to render
emergency aid in isolated communities
where an aeroplane landing is impossible.

Tunnel Under Mont Blanc
WE learn that there is a possibility of a

tunnel being bored under Mont Blanc.
The tunnel at its maximum depth will be
more than 11,500 ft. below the surface  of
the mountain ; its length will be about
8 miles.

The Coronation Televised
IT is stated that subject to the King's
permission, the Coronation next year will

be both broadcast and televised.

New Light 'Plane Record
LORD SEMPILL has established a

record for ultra -light aeroplanes, by
flying from Berlin to Croydon in 9 hours.

SUBSCRIPTION RATES
Inland and Abroad, 7s. 6d. per annum
Canada - - 7s. per annum

Editorial and Advertisement Offices : " Practical
Mechanics," George Newnea Ltd.,

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

Canadian Magazine Post.

ies, Tlews, and `//news
75 Miles in a Glider
M R. L. SLATER recently set off from

Hucklow, Derbyshire, in a home-
made glider, and flew 75 miles to Gosberton,
near Spalding, Lincs. The flight is claimed
as a record for a British 'machine.

An All -metal Aeroplane
WE learn that Germany's latest air

liner is an all -metal 10 -seater machine
and has a crusing speed of 211 m.p.h.

A Super -streamlined Locomotive
ALOCOMOTIVE incorporating the most
highly perfected and advanced design

yet produced by aerodynamic science for
the reduction of -wind resistance, has
just been completed at the Pennsylvania
Railroad Works, at Altoona, Pennsylvania,
U.S.A.

An Aeroplane -Catapulting Ship
mHE launching of a novel aeroplane-
' catapulting ship for the use of the

German air -mail service to South America,
recently took place at Kiel.

A New French Military Plane
ANEW military plane, called the " Amiot

144," is now finishing trials at the
" Amiot " works. The plane is equipped
with two " Hispana Suiza " engines of
1,200 h.p. and is capable of a speed of
nearly 390 m.p.h., at over 12,000 ft.

A New Wireless Station
THERE is every possibility that a new

and more powerful transmitter will be
built in the course of 1937, to improve
reception of the London Regional broad-
casts.

A NoVel Petrol Tank
FOR added storage capacity, a new

European petrol tank has been designed
to fit in the centre of the spare tyres at the
rear of a car.

A Hand Typewriter
AN Austrian inventor has produced a

typewriting device in which types on his
gloved hands are pressed on to a ribbon held
in place by two guide rules which fit over
the paper.

Plastics

PLASTICO - CHEMICAL
compounds which are

compressed under heat into
desired shapes, and thereafter are not
subject to corrosion, are increasing in use.

World's Smallest Watch
THE Le Caulfre factories have produced

what is claimed to be the smallest watch
in the world. Full details of this remark-
able watch will be given next month.

Empire's Biggest Suspension Bridge
PLANS have recently been drawn up for
what is claimed will be the largest

suspension bridge in the British Empire.
It is to be erected at the entrance to Van-
couver Harbour, and will have a central
span of 15,000 ft., and be 209 ft. high in the
centre.

A New Public Telephone
A NEW type of public telephone has been
"introduced in Vienna, Austria. It has
the advantages of the Continental hand -
piece.

Building Up Power

THE Colorado River is now busy filling
up the immense artificial lake-man's

greatest reservoir of hydro -electric power-
behind the 730 -ft. Boulder (Hoover) Dam
which joins the walls of the Black Canyon,

A New Type of Camera
ANEW home -movie (16 -mm.) camera
has been brought out by an American

manufacturer, with the novel feature of a
film magazine which can be interchanged
at will, for the use of different types of film.

Floors-of Sawdust
ANEW use has been found for the waste

which accumulates in large quantities
in a saw -mill. The waste material is

ground to a powder and mixed with suitable
ingredients which enable it to be used with
excellent results as a flooring material. The
floors are said to be very resilient and to
possess great resistance to wear, and they
may also be made in a fireproof form.

Tiles of the material may be made by
moulding under high pressure and tempera-
ture and the product is said to be specially
suitable for public floors which have to
withstand considerable wear, for desk and
table tops and for electric panelling.
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ALL

RIGHTS

RESERVED

THE PRACTICAL MECHANICS

2,0 CAR By

F. J. Camm

Final Constructional Details. Previous Articles on this Fascinating and Easily Built Three -
Wheeler Appeared in our Issues dated March, April, and May. Blueprints are now Avail-
able. The Designer, Mr. F. J. Camm, grants a Free Licence to Every Reader to Build One

ISHOW this month photographs and
drawings which will enable the
reader to complete this fascinating

little vehicle, of which many hundreds
are being built from details in this
journal. Before dealing with them I
should like to dispose of a further batch
of queries. Firstly, regarding in-
surance. Several readers have asked
whether there will be any difficulty
about this. I have accordingly been
in touch with several insurance com-
panies, none of whom have any objec-
tion to insuring the car. Messrs.
Premier Motor Policies tell me that
they are prepared to issue a third -party
insurance policy for £3 7s. 6d., and I
recommend readers to get into touch
with them.

Registration
An important point occurs regard-

ing registration. In the item on
Form RF1, which must be filled in in
order to obtain the necessary registra-
tion numbers, there is a line reading
" maker's name." I have been in
touch with the London County Council
on this point, and would inform rea-
ders they must enter the make as
" Camm." The registration figures
assigned to my own car are CXR547,
and if any reader should spot me on
the road do not hesitate to stop me if
you wish to ask any questions and

The finished £20 car.

inspect my vehicle. I expect in the
near future, as time permits,to embark
upon a series of timed runs, of which I
shall disclose details in due course.

Many readers are asking where they
can get fittings made, and I have
accordingly arranged with several
manufacturers for this to be done at

nominal prices. I can let you have
these addresses upon, application if
you will enclose a stamped and
addressed envelope. You will appre-
ciate, of course, that the price of the
finished car may come out a little
higher than £20, if you elect to have
some of the parts made, although £20
is actually on the high side.

Number Plates
Regarding number plates, Messrs.

Bluemel Bros., Ltd.,
of Wolston, Coventry,
will supply special
plates for this car.
You require one model
K and one model A
plate. In writing to
them you must, of
course, state the

View from the front, showing method of framing up the radiator.
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registration numbers assigned to your
car. The plates will then arrive with
very neat and servicable celluloid
figures already attached so that the
number plates may be immediately
affixed to the car, thus avoiding the
troublesome business of painting the
numbers yourself to the legal dimen-
sions.

Cushions etc.
Some of my readers do not seem too

keen on making a cushion, a back
squab, and a hood. Here, Messrs.
Austers, Ltd., Crown Works, BEirford
Street, Birmingham, come to the
rescue, for they have made at my
special request a back squab, a cushion,
and a hood. They will supply a very

neat windscreen, which also has been
specially designed for the car. I re-
commend readers to use those parts.
The colour of the upholstery, which
should be chosen to tone with the
paintwork of the car, should be stated
when ordering. My own car is
painted with cream cellulose applied
by means of one of the cheap Spray -on

guns supplied by the County Chemical
Co., Ltd., Chemical Works, Bradford
Street, Birmingham, who also supply
the spraying cellulose.

Colouring
The mouldings and the wings are

in maroon, whilst the imitation louvres
on the bonnet are picked out in black.
You will, of course, choose your own
colour scheme.

No provision is made for a dynamo
on this car, since there is very little
need for one. The car starts quite
easily, and it is a simple matter to
have a spare accumulator on charge.
I have been in touch with Chloride
Company, who are arranging to supply
a special 6 -volt battery for this car.
When ordering ask for Exide 3.CZN7-
IL. This battery is of 30 ampere.

hours' capacity at the
20 -hour rate or 27
ampere -hours' capaci-
ty at the 10 -hour rate,
and is therefore quite
ample to feed the
two wing lights, the
rear light, and the
horn.

Sketch showing the complete body
framework.

6 -volt Lamps
You must use lamps of the 6 -volt

double -pole type, and a convenient
and quick way of coupling them up to
the battery is to take two leads to two
strips of brass fixed behing the dash.
These two strips of brass will form
common bus bars from which the
leads to the horn (fixed in the centre
of the radiator), and the lamp may
be taken. This will save a multipli-
city of leads to the battery. Excellent
wing lights, rear lights, and horns are
obtainable from James Grose, Ltd.,
379 Euston Road, N.W.1. They are
cheap and efficient. This firm will
also supply the car type of mudguards
if you decide to use those instead of
wooden ones. My drawings have
shown both types.

A point I wish to stress is that I grant

The method of fixing thc,
dashboard and anchoring
the steering column are ap-
parent in this Photograph..
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DIA.k

/*RAD

>31

3 " "4 IAA.7#
-->j COTTER HOLES

The kick-starter
guide plate.

an engine with magneto attached you
will ignore it. I also show drawings
for the extension shaft of the kick

SQUARES ON
COACH BOLTS
TO SLIDE IN SLOTS

I OFF 14 SQUARE M.S. BAR
The coupling block for the kick-starter shaft.

/34'

9 FLATS FOR
COTTER PIN .

I OFF kit DIA. M.S.BAR"

The extended kick-starter shaft.

2"

5 341'

/ DIA
8

Frl

2 OFF 2"4-V M.S PLATE

The side plates for the tie bolts.

every reader of this paper a licence free
of all charge to make one car. In no
circumstances must it be made for sale,
since it is likely that this car will shortly
be placed on the market.

The mudguards I recommend if you
use the metal type are the model 109
from Messrs. Grose's catalogue. May
I also repeat that my drawings are cor-
rect for the components I have already
specified, but you will need to modify
them if you are using other parts.

EXTENSION SHAFT
BRACKET

Ai D/A

Remedying Whip
One or two readers tell me that it

they have found the members whip
slightly near the front. This is due
to the use of unseasoned wood, but
it is not a defect which need worry
them. Fortunately they will be able to
get over it very easily by incorporating
the cross -bracing between the axle and
a point beneath the floor. My own car
has not the slightest trace of whip.

I show in the sketches how to make
the adapter for
coupling t h e
magneto to the
drive shaft of
the engine. This
detail, of course,
applies to the
Burney and
Blackburne en-
gine and the
B. T.H. m a g -
neto. If you
have bought

The simple dashboard and method of anchoring the steering colt= to it are clearly shown.

BODY
BEARER,

I OFF 3*x 14' M.S

Adjustable guide plate for kick starter.

starter and the means of attaching it
to the gearbox. A guide plate is
fixed outside the body which has slots
at the top. Coach screws secure this
plate to the side members, and it will
be necessary to slacken them off when
adjusting the front chain tension, since
the guide plate must move back with
the gearbox.

Exhaust Pipe and Silencer
If the engine has not an exhaust

pipe and silencer attached, you should
use flexible metallic tubing, which
is secured to an adapter locked to the
exhaust stub by means of the union
nut secured to it. A sketch shows the
general method employed in framing
up the superstructure. It will be seen
that angle plates are used. These are

The extension
plates (to clear

magneto).

RAD.

2 OFF 144 x1Pi: M.SIPZATE
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known as upholsterer's
plates and may be pur-
chased from any iron-
monger. In fixing the
dash the curve should be
cut carefully so that
sufficient leg -room is left.
This will vary with the
individual. Notice that
the stop collar at top
of steering column is pinned to the
latter, and that the lug acting as a
guide and anchor for the column is sec-
ured to the dash by means of three bolts.

The Panelling
The photographs themselves are

almost self-explana-
tory, and have been
taken at various stages

of construction. I do not think that
any special difficulty will arise. The
panelling is attached to the uprights
and rails by means of panel pins, and
the joints are obscured by half -round
moulding. Note that the edges of
the seat compartment are upholstered

WORM DRIVE
HOSE CLIP

The flexible exhaust pipe is secured
to the coupling by means of a hose

clip.

RELEASE ROD

PAWL

V'DIA. NUT -..,;

& BOLT "is

The hand brake.

ro SUIT
UNION

NUT

Three-quarter Jront view of
the complete car, before

panelling.

with a rolled edge. The door
will need to be covered with

three-ply and finally with a piece
of the same material as the cushion
and squab.

TO SUIT INTERNAL
DIA.OF FLEXIBLE

PI PE

The exhaust -pipe coupling.

)',54; DIA.fiCXES
' '8

I OFF 3/gM.S.PLATE
(Caseharden)

Hand -brake pawl.

OFF 3.46" M.S. PLATE
(Caseharden)

The hand -brake quadrant.

1746

HOLE

h-4ft?

1 OFF PIN M.S.

Hand -brake pin.

133

5/8*01.4,1

-If HOLE

t: DiA. Hot

Nr'RAD.

LEVER I OFF l' xRt; FLAT M.S.

Details of the hand -brake lever.

WELD

PRESS EL

I OFF
- BRASS ROD

PAWL -
RELEASE
(OFF
VMS

ROD

SPLIT PIN
HOLE
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GUIDE
FOR

GAR -CHANGE

Guide for gear rod.

A similar panel should be cut for the
offside of the seat compartment. A
good method is to cut the panels,
cover them with American cloth, and
then to fix them.

Making a Hand Brake
If you are unable to purchase a

hand brake you may easily make one
as shown in the sketches. Bowden
cables are used for the foot brake, the
accelerator, and clutch. The gear
change, of course, must be a rod, and
a guide plate should be attached to

A5. DIA

x M.S.

Gear -rod guide details.

rear cross -member and anchoring
them by means of an eyed
extension bolt.

Blueprints for the car are now
ready, but are limited in number.
They cost 10s. 6d. per set of four

sheets, and show the general and
detailed arrangement of the parts.

It will be noticed that regarding
some of the details the reader will be
left to his own devices, since I cannot
issue drawings applicable to all of the
engines, gearboxes, and other parts
which are being used by constructors
of this car. The general arrangement
must, however, be followed ; the shapes
will remain and details will differ only
as to dimensions. In no case should
a twin -cylinder engine be used, since
these are of greater cubic capacity

Y2. D/A

c TO SUIT SPRING POSTS

OgDiA.
TO SUIT FORKS

4-7

h 0/A0

.41( , ANGLE IRON
Angle bar for spring anchor bolts (only required for short springs).

the side member as shown in one of
the sketches. The rear suspension
springs may conveniently consist of
very strong motor -cycle front -fork
springs, although Messrs. Herbert
Terry & Sons, of Redditch, are sup-
plying special springs for the job. If
you are able to pick up a pair of
springs and find them too short for
the job you may make use of them as
shown in one of the diagrams by
fastening a piece of angle -iron to the

TTOAIST

MAG. Volk

01

/2777///l;

/ OFF M.S.

The magneto coupling.

brushing enamel on the market, but
it is my experience that amateurs will
never go to the trouble of preparing
the work ; most of them presume that
a coat of paint will hide a rough sur-
face; it will not, It is always wise
carefully to rub down the woodwork,
to fill up any depressions, scratches,
or defects with a suitable wood filler,
such as plastic wood, to give a coat of
priming (which must be of a lighter
colour than the final coat), and then
to finish either by brushing on enamel
or spraying on cellulose. Remember
that, as purchased, the latter is intended
to be applied by means of a brush,

SMALL
KEYWAY

4r r rr r. _......,,......:_....,....,...,.._____
Ili

iiiii,ifilrilir[!If

ii-lifitili-iiiti-H---!i!

r1

Method of extending the length of and securing short springs

and will impose strains and stresses
for which the car is not designed.

Cellulose Spraying
I have mentioned the colour scheme

and that readers will decide upon their
own. There are, however, the general
methods to be employed. I recom-
mend cellulose spraying since no
amateur can hope to get a pro-
fessional finish in any other way.
There are several excellent brands of

and a reasonably satisfactory job can
be made in this way. You can obtain
for ls. or so a spray -on gun, by means
of which you can obtain quite a pro-
fessional finish, although the cellulose
will need to be thinned with cellulose
thinners using 50 per cent. of each.
These guns have a container at one
end in which the thinned cellulose is
placed. A
pump arrange-
ment similar

General view of the offside of Mr. F. J. Camas £20 car.
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to a cycle pump causes a jet of air to
pass a jet leading into the container,
and thus the paint is induced from
the jet in the form of a finely atomised
spray. In this form it settles on to
the woodwork very evenly, and apart
from this the method uses very little
paint. All joints in the mouldings
should be filled with plastic wood, of
course, first. After the first coat rub
down with pumice dust applied to a
piece of wet felt and give a second
coat, finally finishing with a soft
cloth on which is applied a small
quantity of one of the well-known
cellulose polishes. If you are using a
two-colour scheme for the body it will
be necessary to mask off one portion
when applying the second colour.
This may be done by cutting brown -
paper masks to fit the parts not to be
coloured, and directing the paint -

the rear -
wheel
without
jacking
up.

Attaching
the Num-
ber Plate

T h efront
number
plate is
bolted
direct to
the radia-
tor,where-
as the rear
one is
fixed b y
means of a simple angle -plate, the
toolbox being fitted immediately in

View through the seat compartment.

spray away from the edge of the paper.
If you reverse this process the paint
will creep under the edge and give an
irregular and crude effect.

The Radiator
This can be made to simulate a

genuine one by fixing a form of netting
known as expanded metal. This will
need a framework made and mitred to-
gether from rebated material such as
plain picture framing. The expanded
metal will fit inside this framework.
It should be painted in aluminium
colour for effect. Any simply made
piece of carved wood will serve as a
dummy radiator cap.

The whole of the radiator assem-
bly should be fixed by means of
screws so that it can easily be
removed for adjustment to the
pedals. This also applies to the
tapered -off rear section, so that it
will be an easy matter to remove

EXTENSION LINK

The magneto and its
coupling.

front of it. Where it is necessary
to pierce the woodwork and the
wings for the twin wiring, use
rubber grommets so that there is

BODY PILLARS
COUNTER BORED
TO SINK

BOLTHEADS

EXTENSION PLATE

no risk of the rough edges chafing the
wires and causing a short-circuit. The
lighting switch should be connected
in the main lead from the accumulator
to the bus -bar, and two separate leads
should be connected to the horn, the
horn switch being connected in series
with one of these leads ; thuswhen the
lights are switched off the horn will
still be available for operation.

Coupling the Dynamo
Many readers have written asking

TOP RAIL

SIDE RAIL

PETROL TANK
PAIL

e

Method of securing and
assembhng the body

framework.
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how they can couple a dynamo to
the engine. I had no t originally
planned for this, for the price limit of
£20 does not leave an adequate
margin. If you are able to purchase
a dynamo complete with cut-out fairly
cheaply, this may be driven in the
same way as on a motor-cy cle-either
by means of a jockey sprocket fixed
to the end of the dynamo s haft or by
means of a separate drive from the
gearbox. A simpler metho d is to use
a combined magneto and generator

Side view of the engine and gear -box section.

such as those supplied by Messrs.
B. T.H., Ltd., and Joseph Lucas, Ltd.
The M.L. Maglita is also ideally suited
to the purposes of this small car. I
have made no provision for a head-
lamp. If you desire to fit one this
should be fitted in the centre of the
radiator immediately above the horn.
A single head -lamp should be quite
adequate. The switch for the lamps
will be fixed to the dash, and may con-
sist of any switch capable of carrying
a current of at least 8 amperes. An

Front view of the engine, showing the exhaust pipe.

ordinary wireless type of switch is not
suitable. The advance and retard lever
can be fixed on the off -side of the
driver's seat, and the lead from the
magneto to the sparking plug can be
earthed by means of a simple on/off
switch which in the " off " position
will earth the lead. It will be
appreciated that for foot -control the
carburettor must be set to a " tick -
over " position, so that when the
accelerator pedal is in the " off "
position the engine idles

This is contrary to usual motor-
cycle practice where the throttle in
the " off " position, will shut off the
engine. The on/off switch, therefore,
is a necessity with this car.

The Carburettor
If you are using a motor -cycle type

of carburettor the air control should
be converted into a choke by means of
a suitable Bowden cable with a control
knob fixed in the dashboard. This
will provide a rich mixture for starting
purposes, but for normal running
should be in the " fully open " posi-
tion. The Zenith Carburettor Com-
pany supply an adaptor and specially
cheap carburettor suitable for pedal
control.

I presume that you will have pur-
chased the engine complete with mag-
neto, and it will be correctly timed.
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IHIINIDIENIBU IRIS 'S
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FLIGHT

HE day had broken when the Hinden-
burg started on her first Atlantic cross-
ing. We rose easily from the aerodrome

at Friedrichshafen and soon after passing
Cologne, we reached Holland and made for
Tilburg and Rotterdam. Here we en -
counted fog, and for about an hour we could
not see the face of the earth. In the
Channel the echo -sounder shrieked rau-
cously.

After lunch we entered the smoking
saloon which can be entered at any time,
but left only by the special permission of
the Steward, who sailed ten years on the
Resolute. It is his personal responsibility
that no one leaves the smoking room with
a burning cigar or cigarette. An
electric lighter is at hand. Matches
and other lighters are prohibited on
board the Hindenburg.

Oblivious to the Elements
As darkness overtook us the lights

were suddenly switched on. Over
the much feared Bay of Biscay we
were met by rain swirls and the
head wind whistled in the fuselage.
The searchlight sprang into life and
by its aid we could see the restless
waves below. But in the bright
and friendly decorated lounge, we
were oblivious to any threktenings
from air or water. From time to
time, however, we were made aware
of outside turmoil by the thin shriek-
ing of steamship sirens as we passed
over battling vessels. The wind
rose to an alarming degree and
around us a storm raged, yet Hinden-
burg forged ahead without deflection

athe cgirst caans-
oceanic eight of. the Chew

zant Q'efifielin
X.a°..129,"Andenburg, "our
sfiecial corresfiondent
grafihed by Wireless his Oaily
oPog on coard the(Kesel
while Crossing the Atlantic

from the true course, nor did she pitch or
roll. Indeed, she seemed oblivious to the

Showing the shock -absorbing undercarriage of the airship.

anger of the elements, yet in the search-
light's path we sometimes caught glimpses
of sea vessels being tossed about like corks
and smothered time and again in a welter
of green water and foam.

The Sleeping Cabins
These are very much like a first-class

sleeping compartment on a Continental
express, with soft and wide beds. There is
a dressing -table and washing bowl, with
hot and cold water, all made of a celluloid
like substance. The " bell " which brings
the steward when pressed, does not ring,
but flashes on a signal light.

Morning brought a surprise ! The search-
lights during the night had picked
up a powerful vessel in its beam.
L.Z.129 signalled by lamp sema-
phore asking who this great vessel
might be, and received in reply,
Rodney. She was a British warship
and before we left her behind she
sent us good wishes for our journey.

Things went normally until the
afternoon when I was invited by
Captain Pruss to visit the " bridge,"
that is the navigator's gondola.
Looking out from here we noticed
many a ship changed her course in
order to get a view of the Hinden-
burg from a better angle. In the
forepart of this gondola stood an
officer carefully searching the
horizon through powerful field
glasses. Behind Min stood the
wheelsman with his eyes on the
compass finger, his movements con-
trolling the ventricle rudders. At
the back, another man handled the
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horizontal rudders and near to him was the
instrument board by which the water ballast
is regulated, and drawn off from various
tanks. On the back wall of the gondola is
a second ballast board controlled by a single
wheel so that in cases of emergency, rapid
action can be taken.

Cruising Speed
Another instrument demonstrated to me

was the deflection meter which consists of a
telescope directed downwards on to the
millimeter face. With this any sideway
deflection of the vessel is immediately per-
ceived. Still another, and for the layman,
most remarkable piece of apparatus shows,
when dialled, the velocity of rotations of the
various engines, and at the same time actual
cruising speed.

At nine o'clock the Canary Islands came
in sight-long tongues of land ; starred with
coloured lights. Soon Las Palmas lay
behind us glimmering in the clear night-
and this was the last impressionable sight
we had of land before we passed on into the
dark heart of the South Atlantic night.

The next morning I awoke in tropical
heat. The sun shone brilliantly through

the windows and as one
looked down on to the waters
below, it appeared as if one
could see right into the depths
and observe the strange
creatures living there.

We flew at a height of about
nine hundred feet above the
water's surface, and, leaning
out of the windows, a warm
stream of air caressed our
faces.

At half -past ten we passed
Porto Praia in the Cape Verde
Islands. The vista was over-
whelming, the colouring
magnificent seen from above.

The ship's Commander, I
learned, was hoping for some
rain, as we had lost quite a
lot of ballast and were accord-
ingly rising too much, for if
we came to a region of con-
siderably lower pressure we
would lose gas. Therefore
rain was desired in order to
fill the ballast tanks. On the
upper part of the airship's
structure there is a special
channel of about 650 ft. long
in which is collected the rain
which falls on the envelope,
and by which it drains into
the ballast tanks.

The "Graf Zeppelin" flying over the hangar containing the Hindenburg."

As if it is realised that Trans -Oceanic
Air Flight will in future appeal as much
for its comfort as for its speed, every-
thing on board the Hindenburg is
planned and executed to this end.

The maximum of comfort is pro-
vided for passengers in the limited
space available and as an example of
thoroughness I would cite the fact that

from the writ-
ing -room there
is a pneumatic
post which de-
livers letters to
the central de-
livery bureau,
and so passen-

gers have their letters posted without bother
by sending them direct from their desks
without further worry.

All the quarters are electrically heated,
and as is essential where weight is a con-
sideration, even the windows are of a
specially invented material called " Flexi-
glass," and the walls are lined with a special
light and durable cloth called " Zeppelin
cloth."

The only exception is in the smoking
room. Considerations of safety from fire
are here the important factors and so the
walls are lined with leather and the floor
consists of wood chemically impregnated
and made fireproof.

During the voyage across the Southern

The" Hindenburg" photographed over Lake Constance.
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Showing the tail of the"Hindenburg" as it enters the hangar.

Atlantic the Hindenburg behaved remark-
ably well. As we were travelling along
towards South America we were caught in
a very severe storm which tested the airship
very considerably. There was a turmoil
of cloud and wind, but with engines speeded
up, the Hindenburg rose easily and never
for a moment deviated from her true course.

Then came the morning when the whisper
that we were approaching the New World
passed round, and in the early light, the
passengers crowded to the windows with
telescopes and field glasses. Soon a definite
line became visible in the distance which
grew bolder as we advanced rapidly. The
airship dipped as if bowing, to the Western
Continent and, running smoothly, we passed
over the coast, and over Recife with its
white churches and cloisters, to the Pern-
ambuco Aerodrome which Hindenburg
passed round twice and from the navigation
gondola dropped a heavy sack of mail.
Recife behind us, we began the journey
down the coast to Rio. At 10 a.m. the
beautiful town of Maceio came into view on
the banks of the San Francisco river.

Rio-the end of our outward journey !
I was glad instinct had awakened me in
time to get the first glimpse. In the pearl
morning light we glided over the still
dormant city.

We could see police galloping up as
many brown figures dashed towards the
landing place. We were manoeuvring to
land. Gently we dipped to earth and as
the gondola glided just over the ground Dr.
Eckener's son and Capt. Lehmann sprang
out to direct the landing crew, who were
already hauling on the hawsers which they
made fast to winches.

The Return Flight
A brilliant sun spread over the Atlantic

as the Hindenburg nosed her way out to sea
on. her return journey. Crossing the
Brazilian coast the heat rose to tropical
pitch and despite the well -arranged ventila-
tion, the lack of suitable air -streams re-
sulted in stifling cabins. Captain Leh-
mann explained to me that through air
draught is one of the problems of air
travel yet to be solved. The streams of air
come from different angles, and only through
experience and experiment can the right
position for the ventilators in the interior
of the ship be discovered.

Next morning after breakfast we passed
over the stony desert island of Fernando de

Noronha, with its terrible prison
and wireless station, and towards
noon, we crossed the equator
once more.

This afternoon our good ship
tried her hand at
hunting - after
clouds. The officers
in the navigation
gondola sought the
horizon for rain and
at last a moun-

- tainous bank of
cloud showed up in the distance.
Course was altered to come up
with this bank and the water
channels on the envelope were
opened to collect the rain for
the ballast tanks in order to
make up for the loss of weight

through the burning up of the oil fuel. The
weather continued very hot and we were
jubilant when in the evening the captain
decided to rise five thousand feet into cooler
air.

This journey we were to avoid the Canary
Islands and run direct for the African
coast. Along the African coast a southerly
wind was blowing and this would be
advantageous. Nevertheless, before we
got there the wind had turned into the
Eastern quarter. Actually it was four
o'clock when we came up to the African
coast. I turned out the lights in the
observation promenade and looked out.
What a sight ! The West Sahara which we
quickly approached, glowed a metallic
yellow in the moonshine and from the plain
twinkled reflections as from thousands of
diamonds.

The Strand at Rio de Janeiro-the end of the outward journey.

The searchlights sought
out each yard of the waste
and then the head of the
airship dipped and we
went down to find a more
favourable wind. This
brought us to within seven
hundred feet of the
ground surface and we
sped along past negro
villages where occasion-
ally a figure waved or
gesticulated into the
silence of the great desert.
A remarkable vision ap-
peared ahead-what
seemed to be a long
avenue of trees. Trees in
the middle of the desert.
As we came nearer, the
avenue turned out to be
a long drawn out camel
caravan.

We descended still lower
and our searchlights be-
gan to pick up patches
of marsh land, and clumps
of bushes from which, now
and again, some frightened
animal dashed out. A
huge shimmering tnirror
reflecting back the ship's
lights resolved itself into
(Continued on page 546)

A view of the passengers lounge inside the airship.
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a4ins Clips/
USEFUL HINTS FOR THE

HANDYMAN

Fig. 1.-How tubes can
be held by a strip -steel

clip.

N rigging up any
kind of machine,
levers and cranks

are generally. ne cess -
ary. Forgings are
expensive to buy
and difficult to obtain, and cannot be made
without a forge powerful enough to heat for
welding.

By means of rectangular section steel,
bar levers and cranks can be made easily,
quickly, and cheaply, with an ordinary
blow pipe or blow lamp or an open fire, if
the procedure here described is followed.
The method is also possible in the making
of clips or bands, for holding adjustable
telescopic tubes in position after adjustment.

Fig. 1 skows how two tubes, one tele-
scoping into the other, can be held by a
strip steel clip, which will hold with great
security and much more firmly than will a
simple bent round clip. It is made of flat
steel to the shape shown at A, the holes
being of the size to take the tube and the
distance between them such that, when the
ends are bent over to lie parallel with each
other, there is space between the bends and
the tube to take a securing bolt. This is
shown at B.

Fig. 4.-A simple
fixing for light

levers.

D

Fig 5.-A suitable form
of handgrip for a big

lever.

Methods of Drilling
The holes may be drilled first or the clip

may be bent round a piece of rod of the
diameter of the intended bolt, and the holes
drilled afterwards at one drilling, a piece of
hard wood being laid between the ends to
keep them parallel while drilling the main
holes as shown at C, the line X Y indica-
ting the centre line of the holes to be
drilled.

Then the end is slotted at an angle, as
shown at D. When the bolt and nut (with
a washer under the head and the nut) is
tightened up, the clip will hold with enor-
mous strength, and will not bend as will
simple bent clips since the
pull is in the direction of
the width of the clip, not
its thickness.

This method is applicable
to levers as shown in Fig. 2,
where A is a side and B a
front view. Here the lever
is made of a piece of flat bar
steel, bent round (as was
the clip), drilled through to
take the shaft or spindle
and slotted as shown and
with a keyway which will
prevent the lever slipping round out of its
correct position, should the pull be great
enough to overcome the friction set up by
the split end and the bolt and nut. The
keyway should be in the lever part and
not in the bent -over part, since a keyway
there would materially weaken the joint.

Making a Bossed Lever
Where a square projection of the bend

below the shaft is for any reason an ob-
struction, and a bossed lever of the ordinary
type would be more suitable, a method of
making a boss all in one piece with the lever
is shown in Fig. 3, where A is a side view
and B an end view. Here the bar is bent
(red hot) over on itself in three bends and,
while at full red heat, is hammered down
flat with a heavy hammer.

The hole for the shaft should not be
drilled nearer the end of the boss than

shown, so as to leave room for the keyway.
This is shown in the end view, B, and the
position of the key in the side view, A.
When brazed, and the hole for the shaft
drilled, the end of the boss can be rounded
by filing to the shape shown at B.

For light levers, a simple fixing is shown
in Fig. 4. Here the lever, made of rect-

Fig. 6.-Details of an
efficient crank.

evers,

ancl C Ian4s
angular metal bar, is simply bent round
the shaft and a hole drilled through it to
take the clamping bolt and nut A. It is
an advantage, if the lever does not need to
have means of angular adjustment on the
shaft or spindle, to let the bolt A be re-
cessed in a groove of its own radius in the
shaft or spindle. This, when the bolt is
tightened, will prevent the lever turning on
the shaft or spindle or rod B.

The lever itself is given a quarter bend at
C so that it comes with its edge in the
direction of the pull. This also simplifies
the fitting of a knuckle joint as shown at
D. A suitable form of hand grip for the

Fig.2.-A front and side view of a lever clip.

Fig. 3.-Making a boss all
in one piece with a lever.

end of a big lever is shown in Fig. 5. The
end of the lever is shaped as at A and, on
each side, are riveted pieces of hard wood.

This method of construction can also be
used for cranks and cranked handles. The
crank shown in Fig. 6 is self-explanatory as
is the small crank handle in Fig. 7. In this,
the lever part is bent round on itself to form
a thickened part for the riveting in of the
handle as shown.

Fig. 7.- A
crank handle.
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Electrons
Relation
to Optics
By H. J. Barton Chapple, :.Sc.

Scientific Developmen't in One
Sphere is Always Acting as a
Stimulant to Work in Other Fields
which may or may not be Intimately
Related with the Original Activi-
ties. This is Particularly the case
with Television, ancl can be Traced
very Largely to the Cathode-ray Tube

UNTIL quite recently, the cathode-ray
tube was looked upon as a piece of
highly scientific apparatus whose uses

were confined to measurements and the visual
portrayal of electrical phenomena. This has
all been altered now that these tubes are
proving so consistently satisfactory for
portraying the pictures which have to be
reproduced in television receivers.

In consequence, it has become essential
to very accurately govern the movement
and modulation of the beam of electrons
which trace out the picture in a series of
successive or alternate lines on the fluores-
cent screen. Anything which stimulates
the human eye must be made responsive to
optical requirements, and it is surprising
to find how readily the electrons are
focused so that the image seen is as sharp
as one which has been produced by any

FIRST&
MODULATION SECOND DEFLECTING

CYLINDER RHODES PLATES

Fig. 1.-The required beam focusing is undeitaken
by the perforated anodes to which position potentials

are applied and varied as required.

normal optical lens system. Electron
optics is, strictly speaking, a highly scien-
tific and mathematical subject, but the
laws which have been established have been
reduced to relative simplicity as far as
operation is concerned. An entirely new
application of electron optics has become
manifest in what is popularly termed the
electron telescope, a device first shown in a
practical form by Zworykin in America, at
the beginning of this year.

and their

With Television
Before dealing with this device, however, -

it is useful to see how electron optics applies
in the modern form of cathode-ray tube
used for television. With gas -filled tubes,
the gas ionisation plays an important part
in focusing the electron beam, but with the
highly evacuated hard tubes now used, the
beam is subjected to a treatment which
resembles the focusing of light by means of
lenses. This is carried out in the case of
electrostatically operated tubes by a
special design of the electrode system
located in the neck of the tube. This is
shown simply in Fig. 1 where first of all is
the cathode whose sole purpose is to emit

electrons from its active sur-
face as the result of a passage
of direct current through the
filament.

The control, or Wehnelt
cylinder, regulates or varies
the number of electrons in
the beam which reach the
screen in exact accordance
with the applied television
signal fed from the radio
receiver. Thus the brightness

FOCUSSING
CON.

NErIe OF
C R TUBE

ELECTRODE
SYSTEM

Fig. 2.-With cathode-ray tubes operated on electro-
magnetic principles, the focusing is undertaken by

passing a direct current through a solenoid coil.

A cathode-ray tube used
for portraying pictures
in a television receiver.

of the spot is varied, but it is essential that
the size of the spot must remain constant.
The first anode or gun has a very high
potential applied to it in order to accelerate
the electrons from the cathode towards its
surface, and shoot them (hence the term
" gun ") through the small orifice located
in the centre of the anode.

Control
If the resultant beam of electrons was

now left to its own devices, however, the
picture would be of a " fluffy " or mis-
focused character, so just as a beam of
light is passed through a compound optical
lens system in order to bring it to a sharp
bright spot on a screen interposed in the
path of the light, so a system of anodes or
plates are made to perform a similar func-
tion with the electron beam. One or more
additional anodes are positioned inside
the neck of the tube as shown in Fig. 1,
and owing to their geometric location with
reference to the first anode, and their inter-
related applied positive voltages, it is
possible to obtain any degree of focus that
may be required.

Instead of mechanically repositioning or
adjusting the lenses, as would be the case
with light optics, the magnitude of the
voltages are altered, and the resultant
electrostatic fields of force so produced
inside the tube neck bring about a sharply
focused spot of light, which is then made to
trace out the required rectangular area on
the screen by means of time bases connected
to the vertical and horizontal deflecting
plates. When worked in this way, the
modulation cylinder is relieved of any
focusing properties as was the case in the
earlier types of tubes, and is concerned solely
with governing the brightness of the spot, a
function which it fulfills with quite a small
range of applied signal voltage.

www.americanradiohistory.com



510 NEWNES PRACTICAL MECHANICS June, 1936

Another Method
In scientific circles this focusing of the

electron beam is referred to quite frequently
as fasiculation, which interpreted, literally
means a " bundling together " of the
electron rays. When we come to the case
of electronic devices operated by electro-
magnetic means as distinct from electro-
FRONT
FLOURESCENT
SCREEN ON
WHICH THE
CATHODE
IMAGE /S
MADE
VISIBLE

FOCUSSING RINGS

Fig. 3.-Showing the principle of the
electron tellescope with the focusing

rings replacing optical lenses.
VOLTAGE

DIVIDER

static methods, the same requirements of
focusing hold good, but it is effected in a
different manner. The beam of electrons
after passing through the hole in the gun or
high -potential anode, nowcomes under the
influence of a magnetic field produced
externally. This is done by surrounding
the neck with a solenoidal coil wound on a
former and passing a direct current through
the coil (see Fig. 2). The ampere turns
producing the field are under the control of
the operator of the tube, by the simple
expedient of varying the current through
the coil via a resistance. In this way mag-
netic focusing is achieved, and the degree
of focus obtained in this simple manner is
very efficient, and just as effective as the
electron lens plate method just described.

An Electron Telescope
Coming now to the electron telescope,

this device has several very4 important
applications particularly in connection with
its ability to translate infra -red or invisible
light into visible light. Electron optics
investigation has shown the very close
relationship to light lenses. For example,
glass lenses have spherical surfaces and the
electron fields used for electron optics are
made to have a spherical character to pro-
duce similar focusing results. It is now
possible to produce electron microscopes or
electron telescopes which are capable of
carrying out work not within the scope of
their prototypes using glass lenses.

The electron telescope itself is essentially

an evacuated glass tube, which, in the case
of the Zworykin device, had a semi-
transparent photo -electric cathode located
at one end. On this could be focused
by exterior lenses the optical image to be
examined. The light image on the photo-
electric cathode produced an electron image
whose electron density over the whole

activated area was exactly
proportional to the degree of
light and shade existing in

CATHODE the original focused image.
ON WHICH This resultant electron image

IS FOCUSSED
THE ORIGAMI. was then drawn forward as

IMAGE a stream towards the far
end of the tube which had

a coating of fluorescent material where
it was made visible as a stationary or
moving scene in replica of the original.

Focusing Rings
For the purpose of focusing the image

on the fluorescent screen, a series of
focusing anodes or rings are incorporated
inside the tube (see Fig. 3),
together with a cylinder, and
by adjusting the relative
positive potentials between
these electron lenses, the
degree of magnification and
focus of the picture observed
on the fluorescent screen
can be controlled within
the available limits of the
equipment. It is possible to
make, the photo -electric sur-
face of the cathode sensitive
to ordinary, infra -red or
ultra -violet light.

In the case of the last two, therefore,
scenes or objects which are invisible to the
naked eye are converted to visible form by
the device. This is particularly important
when a scene obscured by haze, smoke or
fog has to be examined, for the apparent
blankness is revealed as a naturally lit
scene when observed at the screen end of the
tube. Again, with certain micro-organisms
the present methods of adding stain or
making observations under intense light
frequently kill the germs, whereas no harm
will occur with infra -red lighting, and the
investigations whether medical or bio-
logical can be carried on quite success-
fully.

Curing Distortion
As is the case with ordinary optics,

definite sized electron apertures can be
inserted inside the tube and the degree of

magnification varied by altering the applied
positive potential with reference to the
electrical lenses placed on either side of the
aperture. When using a plain flat cathode,
if a relatively large area is covered by the
original optical image, then spherical
aberration will occur in the picture seen on
the fluorescent screen. This is sometimes
referred to as a pincushion effect, and with
a plain rectangular check pattern the result
would resemble that shown in Fig. 4. It is
brought about by the changing curvature
of the focusing field with respect to the
distance from the original cathode.

This can be cured electrically by changing
the nature of the focusing fields, but a much
simpler solution has been found in geo-
metrically changing the nature of the
cathode surface. This is shown in Fig. 3,
and really amounts to using a cathode with
a spherically shaped surface, being eoncave
towards the observed image. When this
is done the pincushion distortion is elimin-
ated and the original rectangular check

Figs. 4 and 5.-(Left) The spherical aberratwn distor-
tion occurring when the cathode is flat. (Right) Curing

the distortion by using a concave cathode.

pattern of Fig. 4 becomes corrected as in
Fig. 5. If it is not desired to use a semi-
transparent cathode then it is quite an easy
matter to optically focus the image on to an
opaque cathode from the side, and the
method employed in practice is settled
largely according to special requirements.

In any case, this latest development in
the sphere of electron optics is one which
has the most important of applications as
it presents a solution to many problems
which have hitherto baffled the experts.
Availability in commercial form is only a
matter of time and it is useful to note that
the device consumes very little current,
being voltage operated with the necessary
supplies derived from standard alternating
current mains.

IN some quarters, a recent television
experiment carried out by the Radio
Corporation of America in Camden, New

Jersey, is regarded as an augury of what
might be expected when television services
are as commonplace as aural broadcasts are
to -day. Using the Iconoscope in conjunc-
tion with a telescopic lens, a specially
staged fire was scanned from a building
situated about thirty to forty yards from
the scene of the outbreak. The generated
signals were then fed as a modulation to an
ultra -short wave radio transmitter and the
radiated waves received over a mile away.
Here a television receiver with a cathode-
ray tube picture reproducer, converted the
signals to a scene in miniature (about
7 in. x 5 in.) of the distant fire. Although
only seen on this small screen, it was
claimed that those watching were able to
distinguish quite clearly the efforts of the
firemen in subduing the flames, the smoke
and water together with other details being
distinguishable. At the same time, sound
signals were radiated so that all the noises

TELEVISION
IN AMERICA

associated with a vivid scene of this
character added to the reality of the trans-
mission. Bearing in mind that this was an
outdoor effort, the results make it abund-
antly clear that it will soon be possible to
televise events as they happen, a develop-
ment for which television is so well suited.

The experiment is part of the work now
being carried out by R.C.A. engineers as
promised by David Sarnoff at the last
company meeting. A 10 kilowatt ultra -
short wave radio transmitter is being
installed at the top of the Empire State
Building, in New York, where the available
height is over 1,000 ft., a factor which
should influence very materially the range
over which the television signals can be
received, assuming that they follow the
more usual quasi optical path. The

service is quite an experimental one and
although due to begin officially at the end
of June, the public will not participate in
the work. Receiving sets are to be in-
stalled in chosen spots so that a number of
observers can collect data relative to the
transmissions. The collection and analysis
of these results will then furnish material
on which can be based the inauguration of
a public broadcast from one or more
stations in New York itself. Much of the
R.C.A. work has been carried out with a
picture definition of 343 lines worked at 60
frames per second, the scanning being of the
interlaced variety. Definitions of a higher
order are now being, experimented with,
but this may necessitate the use of wave-
lengths as low as 2 to 3 metres in order to
accommodate the frequency band required.
Rather bad shadow effects are likely to be
encountered in this region, and consider-
able work will have to be undertaken before
the vagaries of carrier waves, working on
a frequency of one hundred million and
above, can be solved.
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A Petrot=c1riven Low-wing Monoplane with
Monocoque Fuselage

Fig. 1.-The petrol -driven low -wing model P.L.W.4.

SINCE my previous article, I have had a
number of requests for more particulars
of the low -wing model. Therefore, as it

seems to be extremely popular, I have
since carried out successful flying tests
during which consistently good flights were
obtained from R.O.G. take -offs.

.The model proved to be very stable
and in fact, is the most stable low -wing
petrol model that I have so far produced.

It is suitable for a " Brown ,Junior "
engine or a 15 c.c. engine. Actually a
" Brown Junior," which is about 10 c.c.,
flies it rather slowly and just suits it.

Although the " Brown " engine fitted to
this model is a special modified Brown in
that it has been inverted, and has a float -
feed carburetter, an upright Brown "Junior"
engine would fit just as well. In fact, I
have tried it out with a standard Brown
fitted on a special Elektron mounting and
there is, of course, no difference in the
performance, provided the thrust line is
kept in the same position.

The Low -wing Design
It is as well, before constructing a model,

that the constructor should understand
the main ideas behind the design. In this
way the whole model will be built and oper-
ated with more success.

It will be appreciated that a low -wing
design for a large model is rather a difficult
problem in connection with lateral stability,
chiefly owing to the fact that it is more
difficult to obtain a low centre of gravity
position in relation to the side area that
should be shown above the C.G. in order
to exert a righting effect in a side slip.

This side area is usually obtained by the
dihedral angle as regards the forward end
of the model, and the fin operates the rear.
Of course, the fuselage side areas have to
be taken into consideration as well, but
these areas are of minor consideration
compared to the dihedral angle and the fin.

Therefore, in the design of a stable low -
wing model areoplane, we must arrange our
weight as low down as possible, and give a
greater dihedral angle than normal.

The thrust line of the engine should pass
through the centre of resistance of the main
plane, but now that we have a large

dihedral angle, the
actual centre of re-
sistance will come
somewhere about
half -way up the

fr)

so

dihedral angle.

A Deep Fuselage
It will be found

that to get the
thrust line to run
through the result-
ing high line of re-
sistance, the engine
must be placed
rather high, and
a deep fuselage is
required.

However, if we
use a deep fuselage
it must be fat and
large and will be a
heavy one, and
moreo ver, this
weight will be in

111

2(4r7":415 111111/0.

engine and fuselage well " downstairs."

'Tr

It will then be found that the centre of
resistance of the mainplane, due to its large
dihedral angle, is well above the thrust line,

We recently Published an Article Describing the
Main Features of some Experiments Carried Out
in Connection with Monocoque Construction for
Petrol Models. Details were Given of Monocoque
Fuselages for a Low -wing Model, a High. -wing
Model, and a Biplane. The Low -wing Model is

here described.

4
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By C. E. Bowden.
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The First Article of a

Short Series Dealing with

the Construction of an

Interesting Type o f

Model Aeroplane
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Fig. 2.-A plan and
side view of the

model. 2"

/4. is

the wrong posi-
tion, for it will
be too high,
raise the centre
of gravity, and
therefore de-
mand an even greater dihedral angle.

Thus, we get into a sort of vicious circle,
and I think the reason why quite a number
of model low -wing monoplanes are not
successful is due to the constructor not
properly appreciating these points.

The answer is, of course, to make a
compromise, and to keep our reasonably
large dihedral
angle, thrust
line, and fuse-
lage height low
and therefore
the weight of

/4'

/1.-7/4"

/2"
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Fig. 3.-A front view of the model.

and the model, if properly lined up for good
gliding, will stall when under power.
Therefore we must use a certain amount of
down thrust to counteract this tendency of
the engine to pull the nose up around the
high centre of resistance.

This thought may upset some people, but
it works very well in practice, which is the
important thing, and it allows us to design
a low C.G. in a low -wing model which is
essential, for we must have good lateral
stability as we have no pilot.

Whilst talking about alteration of thrust
line, it will be observed from the drawings
of this model, that an offset to the thrust or
a side thrust is also given by offsetting the
thrust line not only slightly downwards but
also to the left (looking from the pilot's
cockpit at the nose).

Engine Torque
Some people like to take up engine

torque by giving slightly more lift to one
wing, or setting the fin or rudder over to
the opposite side to which the model tends
to turn as a result of the engine torque.

I am strongly against these methods of
overcoming engine torque, because they
work correctly whilst the model is under
power, but as soon as the power ceases,
the added lift on one wing or the offset fin
asserts itself, and the model gets into a
banked turn on the glide. This often
eventually becomes a spiral nose dive and
will completely upset a normal straight
glide. If we are to obtain a good landing,
we must at least land with both wings on an
even keel, otherwise, if one wing is dropped
in a banked turn, it will strike the ground
first and the model will have a sickening
cartwheel and crash landing.

Therefore on all my models I use side
thrust to take up engine torque. If I wish
the model to turn in circles on engine
torque, then I only give a slight side thrust.
If I require a straight flight, then I give
more side thrust. But I ensure as straight
a glide as possible by setting the fin straight
and trying to obtain an equal lift on each
plane. This method has been born of
bitter experience.

Produce a Glider
How often one sees models flying at

meetings that do the most extraordinary
evolutions as soon as the power ceases!
This means that the owner has lined up the
model to fly under power only, and has not
considered the matter of thrust position and
direction in relation to the centre of resist-
ance of his mainplane. He should produce
a good glider in the first place and line up
his model accordingly. He should then
set his thrust line correctly.

Of course, we can easily design one type
of model with the thrust line exactly cutting
the centre of resistance, but this is dull ;
we want model biplanes, low wings and high

wings, as well as mid wings and as we have
no pilot to alter tail trim to counteract
thrust, we must compromise and consider
other methods.

I hope that anyone attempting the con-
struction of the model about to be described
will now understand the ideas behind its
design, and if the model tends to stall,
fail to climb, or turn too rapidly, he will
understand how to add just a shade more
to the required direction of thrust by a
slight packing of balsa wood. The design
of the model will look after all other matters
of stability.

Every model will be found to vary
slightly in its settings, but I advise the
constructor to use the settings I have
found correct on my model as a basis for
his first experimental flights. They will
be found very nearly correct provided the
model has been constructed to closely
follow the directions and dimensions given.

Fig. 4 .-Bothsides are shown completed on the backbone.

It has been found that on the original
model no alterations have had to be made
in regard to angles of incidence or weight
distribution from the original design.

The Monocoque Fuselage
The fuselage is the most difficult com-

ponent to construct. It should therefore
be commenced first, and it forms a basis
for all the rest of the model.

Its oval form gives it great strength in
spite of the fact that the greater part is
constructed of balsa wood.

The fuselage is constructed on a backbone
which is an outline of the side elevation of
the fuselage. This backbone is constructed
of *-in. thick 3 -ply forward and *-in. thick
balsa wood for the remainder.

First of all, the constructor should get
out a full-sized drawing of the fuselage.
This can be done from the small-scale

Fig. 5.-The backbone upon which the whole fuselage
is built up.

outline drawing,
Fig. 2, and suffi-
cient details are
given for this pur-
pose. After the
drawing is complete
with all fuselage
formers drawn in
full size, the paper
can have carbon
paper slipped under
it and 3 -ply or balsa
sheet under that
again where applic-
able. The shape of
the backbone and
the formers can
then be traced on
to the *-in. thick

3 -ply or balsa sheet. The wood can then
be cut to the desired shape, in the case
of the 3 -ply by a fretsaw or fret machine,
and the balsa wood by sharp but old safety -
razor blades.

When all the formers and backbone are
cut out the drawing is placed upon a thick
board and covered with grease -proof paper
and the whole kept down by drawing pins.
The fuselage can then be built on the
board and over the drawing so that formers,
etc., are stuck into their correct places.
The grease -proof paper is to prevent the
glue used from sticking to the full-sized
drawing.

The Backbone
Let us consider the backbone first.

Fig. 5 is a photograph of the backbone
with one set of side formers stuck into
position. The backbone is made of *-in.
thick 3 -ply cut to the shape shown in
Fig. 4. Three-ply is used both in the back-
bone and for the nose, as well as the nose
formers, in order to obtain strength where
the engine mounting stresses occur and the
undercarriage strains take place. The
outside edge of the backbone is the side -
elevation shape of the fuselage.

On to this backbone the oval formers are
stuck. The formers are made in two halves,
so that the backbone can be laid flat on the
board with the drawing of the fuselage.
One set of half formers are then glued
upright along the backbone as indicated on
the drawing. A quick -drying aero cement
should be used. This, and all other
materials required, can be obtained from
a model aircraft stores.

Having let one side of half formers set
hard, the more difficult job of gluing on
the other side occurs.

I found that the best method was to
turn the backbone over and pack up the
smaller half ovals with odd pieces of balsa
wood, so that the backbone presented a
flat surface, looking upwards. The other
side half -oval formers were then easily
glued into position, and kept there until
dry.

Fig. 5 shows one half stuck on while
Fig. 4 shows the second half in position.
It will be noticed that some formers appear
to be missing. These were certain 3 -ply
formers that had not been made at the time.
The balsa formers were made and stuck on
first.

Before we leave this question of oval
formers perhaps I had better make a few
explanatory remarks about their construc-
tion. Having obtained the full-sized out-
line drawing of the fuselage in side elevation,
draw in the " thrust line " as shown in
Fig. 2.

Now get the full-sized enlargement of the
plan or top view. That is to say, the
width of the fuselage at its widest points.

(To be continued.)
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RE
iif IMPORTANT GUIDE
to SUCCESSFUL

ENGINEERING CAREERS
After months of intensive effort and research, we are
pleased to announce that the 1936 edition of our Hand-
book, "ENGINEERING OPPORTUNITIES," is now
out of the publishers' hands and ready for free distribution.

Containing 268 pages of practical guidance, this book is,
beyond argument, the finest and most complete hand-
book on Successful Engineering Careers ever compiled.
It is a book that should be on the bookshelf of every
person interested in engineering, whatever his age,
position or experience.

The Handbook contains, among other intensely
interesting matter, details of B.Sc., A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E.,
A.M.I.W.T., A.M.I.R.E., CIVIL SERVICE, and
other important Engineering ExamiLations; outlines
courses in all branches of CIVIL, MECHANICAL,
ELECTRICAL, AUTOMOBILE, RADIO, TELE-
VISION and AERONAUTICAL ENGINEERING,
BUILDING, GOVERNMENT EMPLOYMENT,
etc., and outlines the unique advantages of our
Employment Department.

WE DEFINITELY GUARANTEE

"NO PASS NO FEE"
If you are earning less than £10 per week you

cannot afford to miss reading "ENGINEERING
OPPORTUNITIES." In your own interests,

we advise you to send for your copy of this
enlightening guide to well -paid posts by filling

in and posting the coupon NOW. There is no A

Cost or obligation of any kind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410 SHAKESPEARE HOUSE,
17, 18 & 19 STRATFORD PLACE, LONDON, W.1 /
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Post Office Speakin

Fig.1.-Miss Kane, whose voice announces the correct time, to the nearest tenth of a
second, to the telephone subscriber.

AN unusual timekeeper, designed to in-
dicate time over telephone circuits by
spoken phrases, has been constructed

by the Post Office Research Station, Donis
Hill, to work in conjunction with the
London Telephone Service.

When in operation, it will enable a sub-
scriber to obtain the time, to the nearest
tenth of a second, by dialling " Tim." A
spoken phrase, such as, " At the third
stroke, it will be five -fifteen, and twenty
seconds," will then be heard in the receiver,
followed by three " dots," resembling those
used in the Morse code, the third indicating
the exact instant of the twentieth second.
At each hour, minute, and tenth second, the
spoken phrase changes, in order to give the
correct time indication.

The mechanism of the clock consists
essentially of four, glass discs, bearing
sound -tracks of a similar type to those used
for cinematograph films, and of suitable
optical scanning systems and photo-
electric cells to work in conjunction with the
sound -tracks. There is also a selective
mechanism, which positions the scanners
and cells opposite , the appropriate sound
tracks for the particular time to be an-
nounced.

The Announcing Mechanism
As will be seen in Fig. 2, the discs are

mounted on two shafts in line, the first
being directly driven by the synchronous
operating motor, and the second working
through a 2 to 1 reduction gearing, which
can be seen between discs 2 and 3. The
two discs nearest the motor revolve once
per second, and each carries 30 sound
tracks, the sixty -minute announcements of
the hours being shared between them. The
third and fourth discs revolve once in two
seconds, the third giving the sections of the
spoken phrases relating to the hours, and
the fourth bearing the sound -tracks for the
seconds.

As the discs rotate, beams of light from
small filament lamps pass through suitable
condensing lenses, and focus on the sound-
tracks, which thus control the light varia-
tions received by the photo -electric cells
located on the opposite sides of the discs.
The varying current set up in the cell cir-
cuits is amplified, and supplies the circuits
of the subscribers calling for the time sig-
nals. One hundred subscribers lines can
be connected to the clock at any one time,
this being expected to provide ample ac-
commodation for all normal traffic.

The actual phrases heard in the receiver
appear continuous, but each is really made

Fig. 2.-The announcing
mechanism. The two discs
nearest the motor revolve
once per second, and each
carries 30 sound tracks, the
sixty -minute announcements
of the hours being shared

between them.

(10

Details of the Speaking
Constructed by the Post
Dollis Hill, to work in

don Tele.
up of the collective grouping of the sound-
tracks which are opposite the light rays on
the various discs, and to achieve this, care-
ful synchronisation is necessary. Each
disc has its sound -tracks arranged in a
series of concentric rings, and the scanning
lamps and their cells are mounted on
carriers which can be moved horizontally
to bring the light rays opposite any track
on their individual discs.

The Carrier Movements
These are controlled by a set of cams,

which are mounted in line across the instru-
ment, immediately in front of the disc shafts
and scanner carriers. Attached to each
cam is a ratchet wheel, having a number of
teeth equal to the steps on its cam, and
pawls, operated by eccentrics, step the
ratchets tooth -by -tooth.

The eccentrics are in turn rotated when
required by a selective ratchet mechanism,
the details of which are illustrated in Fig. 6.
A shaft, driven by the main operating motor
through skew gearing, runs the full width of
the clock, and is mounted in front of the
cams and their attached mechanism. This
shaft carries three ratchet wheels at suit-
able points, these being keyed to the shaft
and revolving with it. Normally, the shaft,
shown at A (Fig. 6), revolves idly, the
sleeves B remaining stationary, but when
the energising of one of the release magnets
E causes the attraction of its armature F,
the result is to withdraw the armature tip
from under the tail of the pawl C, and to
allow the pawl to engage with the ratchet.
This locks the sleeve to the shaft by way
of the ratchet wheel, and the whale assem-
bly will then make one revolution, at the
completion of which the armature tip will
strike the tail of the pawl and disengage it
from the ratchet, which will then rotate
idly until the next engagement.

The small coil spring G, re -sets the arma-
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Clock
Clock which has been
0i7 ce Research Station,
Conjunction with the Lon -
phone Service
ture, and the spring -loaded pressure -pad H
engages with a roller on the sleeve at the
completion of each revolution, and holds
the pawl in contact with the armature tip.

The Eccentrics and Magnets
The eccentrics which operate the stepping

of the cam -ratchets have their sheaves
attached to the sleeves of the release
assemblies, and can thus be actuated as
necessary, separate releases serving the
hour, minute, and second scanners, and their
controlling cams.

The energising of the magnets of the re-
leases is controlled by a camshaft, also
driven by the motor through spur gears off
the first skew shaft. As this camshaft re -
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Fig. 4.-A further view of the announcing mechanism.

Accuracy
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Fig. 3.-A schematic diagram of the drive for the speaking clock.

volves too rapidly to be used for the release
of the hour change, additional contacts are
included in the circuit, and these are only
closed at the correct moment.

An interesting detail of the glass discs
and the scanning mechanism is that, in
order to dispense with any large horizontal
movements of the carriers, the tracks do not
follow each other seriatim, but are arranged
in an order which permits of the cams being
designed to give quite small movements in
making scanning changes.

The assembly of the portions of the
phrases from the various sound -tracks into
a complete phrase is achieved by selective
light shutters which control the illumina-
tion of the discs, and synchronise the photo-
cell currents. The dots are also obtained
from special sound -tracks on the records,
special fixed scanners located at the rear of
the clock dealing with these.

4.1 1.1N2

515

The accuracy of the time indications
being dependent on the speed of the driving
motor, special means have been devised to
maintain this within close limits. The
motor is a three-phase separately excited
machine, and the frequency of its supply
current is controlled by a master pendulum
beating seconds. The circuit is illustrated
in Fig. 3.

Mounted below the bob of the pendulum
(1) is a photographic transparency (2) (also
shown enlarged), and the shape of the trans-
parent area on this is such that when the
amplitude of the pendulum swing is correct,
a beam of light passing through a slit in a
mask (3) will, on passing through the trans-
parency and falling on a photo -cell (4)
beyond, vary sinusoidally with a frequency
of four cycles per second. The cell current
feeds a two -stage amplifier (5), and under
correct conditions the output from this is
a sine -wave of symmetrical form ( A). If
the swing is too small a wave -form similar
to that shown at B will be produced, whilst
if it is too great, the curve shown at C will
be the result.

Fig. 5.-Details of the disc upon which the voice is recorded.
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The Pendulum Arc
This distortion of the wave -form in in-

correct conditions is used to control the
impulse given to the pendulum, and to
maintain its arc. The amplifier output is
applied to a transformer (6), one secondary
winding of which is provided with a centre
tapping. By means of two rectifiers (8 and
9), and two condensers (10 and 11), the
difference of potential between the positive
and negative half -cycles of current is ap-
plied to the resistance (12). When the
pendulum swing is correct the wave -form is
symmetrical, and the charges of the con-
densers are equal. There is then no differ-
ence of potential between the points (13)
and (14), and the potential of (14) relative
to the earth line, or effective bias applied to
the grid of the gas -filled relay (15) is only
that due to the battery (16).

As the arc of the pendulum decreases, the
wave -form becomes unsymmetrical, and the
charges in the condensers are rendered un-
equal, with the result that the effective
negative bias on the gas -filled relay is re-
duced.

Controlling the Pendulum Impulses
This difference of bias controls the appli-

cation of impulse to the pendulum in an in-
genious manner. At the mid -point of each
left -to -right swing of the pendulum a
shutter (16) permits a narrow beam of light
directed by mirrors and lenses from the
lamp (17) to fall on a photo -cell (18), and
an increase then occurs in the photo -electric
current flowing through the resistance (19).
This causes a momentary rise of potential
on the grid of the gas -filled relay (15), but
when the pendulum arc is correct, this is in-
sufficient to make the relay conducting.
When the arc falls below a predetermined
point the reduction in the effective steady
bias produced by the potential difference
across the resistance (12) is sufficient to
render the relay conducting at the instant
of application of the impulse from the
photo -cell. The condenser (20), which is
charged through a high resistance (21), then
discharges through the windings of the
magnet (22), causing the latter to attract
the armature (23) on the pendulum rod and
give an impulse to the pendulum which re-
stores its normal arc.

The pendulum -controlled alternating
current is employed to control the motor
current through a small additional second-
ary winding (27) of the transformer (6). Cur-
rent obtained from this secondary is applied
to the grid of one of the valves of a three-
phase oscillator (26) and the frequency of
the output is maintained at 4 cycles per
second. The output of the three-phase
oscillator is passed to a three-
phase power amplifier (25), which B
in turn supplies the motor. The
operating power
required by the
motor is about 30
watts, and the
motor is an eight -
pole machine. The

H

/ice//

the signal arrives, relays are operated, and
the current passing through the windings of
the magnet (28) and its consequent attrac-
tion on the small armature (29), mounted
on the pendulum, is varied accordingly.
The attraction of this magnet and armature
gives a small force additional to gravity,
and by its variation, corrections of pendulum
rate can be obtained.

Standard panel
design has been
employed for the
amplifier units,
and the master

/,-- . pendulum is pro-// \ vided with a
\ \ special separate
 I case, and can be

I I mounted at any

c
Fig. 6.-The circuit of the speaking clock. Details of the selective ratchet mechanism for

driving the eccentrics.

system adopted gives control of both the
pendulum arc and the motor speed within
very accurate limits, and excellent time-
keeping is assured.

Greenwich Time
The clock is checked hourly against a

time signal from Greenwich Observatory.
If the clock is not in the exact position
corresponding to the hour at the moment

convenient point where it is free from
vibration and external interference. The
clock will be located at London Tandem
Exchange Building, Holborn, where it will
constitute an additional exchange.

Similar clocks will also be constructed for
Bristol and Manchester, and, if the demand
warrants, for other centres also.

The illustrations reproduced are by
courtesy of His Majesty's Post Office.

THE STUART CENTRIFUGAL PUMP

The Stuart centrifugal pump.

THE well-known firm of Stuart Turner,
Ltd., have recently produced a new type
of centrifugal pump. As will be seen

in the illustration, the pump is mounted on
an electric motor. The pump impeller is
fixed direct on the ball -bearing spindle.
All couplings, flexible and otherwise, are com-
pletely done away with, and all possibility

of mal- alignment eliminated,
whilst the overall dimensions
are reduced to the smallest
limits. The spindle is rust -
less steel, the pump body
and impeller are gun-metal
and all other parts are non-
ferrous metals, so corrosion
is entirely avoided. The
pump does not leak, either
running or standing, and
absorbs so little power that
it cannot be measured.
How it Works

As can be seen in the sketch
herewith, the rubber trumpet
B is light on the pump
spindle A. This resilient

trumpet presses the carbon ring C against
the smooth flat surface D. A, B, and C re-
volve together. Carbon and a hard metal
form the most frictionless and wear resist-
ing combination known.

No Leakage
It will be seen that water cannot leak past

the shaft, because the rubber trumpet fits
tight on it. The trumpet presses against
the ring C and no leakage can take place
there. The higher the head of water
delivered by the pump, the more closely will
the flexible triumpet be pressed against the
carbon ring, automatically increasing the
perfection of the seal. The seal can be left
running or standing for a fortnight or a
year. Sold in three sizes, the No. 10
pump costs £3 7s. 6d., No. 11, £4 7 s. 6d., and
No. 12, £5 7s. 6d. The adjustable fountain
jets for these pumps cost extra : for the
No. 10 and 11, 7s. 6d., and No. 12, 108.

Details of the adjust-
able fountain jet. The pump impeller.
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THE COLOSSI OF EGYPT
and the MYSTERY

OF MEMNON
Long Before History began,
Egypt was the Land of Mighty

M °fitments,
and Many of
Them have
Never been
Stirpa.ssed
Even in these
days of Scien-
tific and
Mechanical
Achievement

-1,110k.

The Musical Colossus of Memnon. Note the man
standing beside it, which gives some indication of its size.

N0 modern building can compare in
size and importance with the greater
pyramids, or the mighty Temple of

Karnak, and in the realm of sculpture
nothing can equal the colossal statues of
ancient Egypt. The greatest of all these is,
of course, the mighty Sphinx, larger than
many churches, and weighing thousands of
tons, but it was shaped from the living
rock in situ, and so represents a far less
wonderful feat than the tremendous statues
which were hewn from the quarry, shaped
and polished with marvellous care, and
transported for hundreds of miles to their
final position.

The Statue of Rameses II
Thus the great statue of Rameses II, at

Thebes, is cut from a single block of granite
and weighs over a thousand tons, while the
original mass of stone as hewn out, must
have scaled at least 1,500 tons, and the
quarry was two hundred miles distant.
The king is portrayed sitting on his throne,
and is 57i ft. high, while the index finger
and ear are each 3i ft. in length.

He sat in the temple for centuries, and
then the statue was overthrown by order of
Cambyses, a later monarch, who could
brook no rivals. By his order the features
of Rameses were damaged, but the huge
size of the monument made it impossible
for much damage to be done, only dynamite
could have achieved this.

The land of Egypt is full of other stupen-
dous statues, which impress us to -day by
their enormous size, the dignity of their
impassive features, and the perfection of
their details.
The " Musical " Statue

There is one statue, however, which is of
exceptional interest. In antiquity it was
believed to possess supernatural powers,
and even to -day its remarkable properties
remain an unsolved mystery. This is the
famous " Musical " or " Sounding " Statue
of Memnon at Thebes, whose mysterious
cry to the sun at the hour of dawn was the
wonder of the ancient world, and remains a

fascinating puzzle for scientists to this day.
The so-called Colossi of Memnon, are two

gigantic seated statues of King Amenophis
III, placed near the verge of the desert, on
the site of ancient Thebes. Both figures
are about the same size, say 64 ft. high, with

Giant statues at Luxor, each about 45 ft. high.

(Above) Head
of a small
statue, Thebes.

(Left) The
world's biggest
statue, Thebes,
Note the man
standing beside
the damaged
head of the

hare.

a finger 44. ft. long, and a foot of 10i ft.
It is believed that their enormous weight
has caused the bases of the monuments to
sink some 7 ft. to 10 ft. below the ground,
or perhaps the soil has silted up around
them owing to the deposits of mud during
the Nile floods,when the statues are partially
covered with water. The southern figure is
in the best state of preservation but the
other is of greater interest, because it is the
vocal statue. It is not known whether the
figure has been musical from the date of its
first erection about 1400 B.C., or if the
sounding began after it had been partially
demolished by a great earthquake in the
first century B.C.

The " Miracle of Memnon "
The first historic reference to the " Mir-

acle of Memnon " is by the writer Strabo,
who visited Egypt between 19 B.C. and 7
B.C., and there are frequent subsequent
mentions of the marvel for a period of two
centuries, and then silence ! Some modern
travellers, however, claim to have heard
the mysterious voice, which seems to have
been stilled for at least some centuries after
the restoration of the damaged statue by
the Emperor Septimus Severus about
A.D. 170.

At the time of Strabo's visit, the real
name and origin of the statue had been
lost, and the Greeks regarded it as a figure
of their hero -god Memnon, son of Eos (or
Aurora-the Dawn), who had been slain by
Achilles at the Siege of Troy, and they
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The Colossi of Memnon, with the Musical Statue on the right.

regarded it as very fitting that the divine
son of Eos should greet his mother with a
note of praise each morning.

It is certain that the cold stone did send
forth a musical note at about the time of
sunrise. Large crowds assembled to hear
the wonder, and among them were prefects,
generals, and even emperors. They stood
in the grey light of early dawn to listen to
the oracle, and it would have fared hardly
indeed, with any trickster who dared to
counterfeit the voice of the god. And how
could he have done it ? There was no pos-
sible hiding -place on that mighty block of
solid rock, no hollow where a man could lie
concealed, and no means of climbing up,
even if a hiding -place had existed. The
ground below was level soil, clear of trees
and bushes, and also affording no shelter.

The Cry of the God
The cry of the god has been variously

described-the twang of a harp -string, a
chord on the lute, a blow on a copper bowl.
Sometimes the god remained silent, and
then he was believed to be angry. For two
hundred years the miracle continued, one
of the best attested of marvels in the earth's
history, and then it suddenly ceased, after
the broken upper part of the statue had
been restored.

May we
not find here
a key to the
riddle ?

The first
historic
mention of
the " Voice
of Memnon"
is after the
statue had
been shat-
tered, and
the records
cease as
soon as it
had been
restored. Is
it not pro-
bable that
the dam-
aged statue
contained
fissures in
the stone-
work, in
which cool
night air

could be trapped, and when the statue was
heated by the rays of the rising sun the

A further view of the mighty statues of Memnon.

imprisoned air was expelled with a note of
music ? There is a three -thousand -year -old
relic in our own country, which is also
musical. This is the famous " Blowing
Stone " at Kingston Lisle in Berkshire,
which local tradition says was King Alfred's
battle horn, but is certainly many cen-
turies older. It is a rough block of stone,
about the size and shape of a milestone,
and has a hole in it, which, if blown
through, produces a loud note like a
horn.

The standing figures of wives are life size, and
reach barely to the king's knee, Luxor.

The Temple of Luxor
There are thousands of mighty statues

scattered through the Land of Egypt, and
it is impossible to mention a tithe of them ;
but the Temple of Luxor demands refer-
ence. There are six huge statues of King
Rameses II, each 45 ft. high, and many
smaller examples. There is a very naive
and amusing example of the status of
women, even the greatest ladies in the
land. There is a tiny figure of a woman,
standing beside the king. It is his
wife, and she barely reaches to his royal
knee !

The " Queen Mary's " Radio Equipment
THE radio installation fitted in the Queen'T

Nary is the most elaborate ever fitted
to an ocean liner. The transmitters and
receivers are " remote controlled " by a dial
similar to those used on automatic tele-
phones, and in order to provide rapid com-
munication with all parts of the world, the
installation can operate on thirty-two differ-
ent wavelengths, eleven short wavelengths
for telegraphy, nine for telephony, besides
five medium and seven long wavelengths.
Changing from one wave to another can be
accomplished in less than five seconds.

The Teleprinter Service
ALTHOUGH the Teleprinter is used

by many business firms who have
offices both in London and the pro-
vinces, its service is not well known by the
general public. A teleprinter closely re-
sembles an ordinary typewriter, but it can
be connected electrically to one or more
instruments many miles away, and as a
message is typed on one machine, it is auto-
matically repeated by the other, and it is

IN THE WORLD OF
SCIENCE

thus possible to exchange typewritten
messages between the various offices without
any delay.

The Post Office reserves a private line for
every client who instals a teleprinter, and
the line is available either at stated times,
or twenty-four hours a day if required.
The speed at which messages can be trans-
mitted is governed only by the skill of the
operators, and two experts can conduct a
conversation almost as quickly by wire as
by word of mouth.

Another Radio Link
y ET another of our colonies is now " on

the telephone " to subscribers in Eng-
land, and thus can now communicate
via England with a very large part of the
civilised world. This latest addition is
Kenya, whose radio telephone service has
just been inaugurated.

A Tree Root in a Water Pipe
THE firm of R. A. Lister & Co., of

Gloucestershire, .obtain their water sup-
ply for their electro-plating department

from a spring which flows through a 4 -inch
pipe, and during the last year the supply
began to fail. This was very serious as the
local water is unsuitable. When the supply
of spring water failed altogether, an investi-
gation was made, and a small crack was
found in one of the sections of the pipe.

Through this crack, a minute fibrous root
from a near -by tree had found its way into
the pipe and had thrived so well on the
spring water that it practically filled the pipe
for a length of over 30 ft. From the tiny
root, less than inch. in diameter, was
growing a fibrous " rope " over 30 ft. long.

Vegetable growths in ordinary town
water mains are prevented by the addition,
at the pumping station, of very minute traces
of chlorine gas to the water. The chlorine
is a poison to all bacteria and vegetable
matter, but is harmless in small quantities
to humans beings and it thus renders the
water safe for drinking purposes.

www.americanradiohistory.com



June, 1936 NEWNES PRACTICAL MECHANICS 519

Working Model Steam
Engines

1111111111111,1111,111!);!!!!111,1il!r111111

Figs. 1 and 2.-Side elevation and
plan of the completed slide -valve
horizontal engine, described in the article.

THE working model steam engine,
shown in Figs. 1 and 2, is an advance
on those previously described, which

h'ave been of the single -acting oscillating
cylinder type. In the present model a

built-up double-acting slide -valve cylin-
der is used, thus dispensing with castings.
Other parts such as the connecting rod,
crosshead, eccentric and rod, and bearing
blocks are also designed to be made without
castings. It will be noticed, with reference
to the side elevation and plan of the engine,
that the cylinder and driving gear are
mounted on a metal bedplate, which in turn
is mounted on a wooden plinth marked to
represent a concrete foundation.

The Bedplate
A piece of planished steel plate should

preferably be used for this, and the dimen-
sions are given in Fig. 3. With a scriber,
carefully mark the outline and the positions
of the various holes. Those round the edge
of the plate, for the fixing screws, can be
drilled s in. diameter, the others being
drilled and tapped h in. Whit. The rect-
angular hole, A, for clearing the connect-
ing -rod end, can be drilled and cut out with
a cold chisel, and afterwards filed up
squarely to the scribed line. Roughly cut
out the bedplate, with the aid of a hacksaw,
and file the edges square to the scribed out-
line.

Shaping the Plinth
For the plinth on which the bedplate is

mounted, a block of wood will be required
measuring 7i in. long, 3 in. wide, and 1 in.
thick. Plane the block to the dimensions
given in Fig. 4, saw away part of one side,
as indicated, and smooth the rough surfaces
with a chisel. Chamfer the top edge of the
block at an. angle of 45 degrees, to a depth

Construciion

Horizontal Dia('
of a

e -valve
-Engine is d.ealif in this

Ariicie of Series

of -It in., as indicated, and then, using the
bedplate as a template, mark the positions
of the seven holes for the fixing screws.
Bore these holes in the plinth to a depth of

in.

Disc -crank and Shaft
The shaft can be cut from a piece of silver -

steel rod fin. diameter, a Whit. thread
being cut on one end for a distance of in.,
as indicated in Fig. 5.

For the disc -crank a soft iron disc 11 in.
diameter, and in. thick will be required,
through the centre of which a A -in. hole is
drilled. On one side of the disc, in the
centre, a fin. washer, A in. thick, can be
soldered on to form a boss. Continue the
A -in. hole through the washer, and then
tap out with a k- in. thread to take the
screwed end of the shaft.

Drill and tap a hole with a A -in. thread
to take the screwed end of the crank -pin
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Fig. 3.-Setting out the metal bedplate.

Fig. 4.-.Side eiwation and plan of the wooden plinth.
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which consists of part of a steel screw, in.
long, with the head filed flat.
Bearing Blocks

Each bearing block is made in three
pieces, as shown in Fig. 6, the base parts
being cut from sheet brass if in. thick, the
upright parts and caps of each bearing
being of A -in. brass. Saw off the top parts
forming the caps, and after filing the sur-
faces flat and square so that they make good
joints, sweat them in position, and drill two
i-in. diameter holes through each cap into
the bearing block, as indicated. Enlarge
these holes through the caps to clear 4 -in.
screws, and tap out the holes below the
soldered joint with a Whit. tap. The
base -piece of each bearing is sweated to the
bearing block, but before doing this drill and
tap two i-in. holes through each, as at B,
to take screwed pins, which should after-
wards be filed flush with the underside of
the base -piece. After drilling fin. holes
for the crankshaft, separate the caps by
holding for a few seconds over a gas flame,
and when cool, rub the surfaces over with a
fine-cut file, or emery stick, to remove dis-
coloration and superfluous solder. The two
holes in each base -piece to take the fixing
screws should be drilled A in. clearing size.
Connecting Rod

To simplify construction the connecting
rod can be made in one piece from a strip of
brass or gunmetal, A in. thick. The
dimensions are given in Fig. 7. Select a
straight strip of metal, and down the centre
of one side scribe a line, set out the centres
of the holes for the gudgeon and crank -pins,
and deeply centre -punch at these points.
After marking out the shape of the rod, hold
the strip in a vice, and file away the metal
down to the scribed line. The centre part
of the rod should be filed down on each side
so that the rod at this part is A in. thick.
Drill the two holes the required size and
then file the edges of the rod quite square.
Note that the " big end " of the rod is -136- in.
thick, and the other end, in. thick.
Eccentric Rod and Sheave

Fig. 8 gives details of the eccentric rod
and sheave which are made from strip brass
and a short piece of tubing.

Take a piece of A -in. flat sheet brass of
suitable size, and mark out on it the shape
of the strap piece C with the aid of a pair
of compasses. Drill the central hole and,
if possible, reamer it to size. If a reamer is
not available, carefully file the edge of the

di_.14%;>1 tqA
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Fig. 9.-Constructional details
of the cross -head.

hole to the scribed line with a fine-cut half -
round file. Roughly cut out the strap to
the outer line with a cold chisel, finish with
a file, and after filing the rebate in the pro-
jecting piece, drill the two rivet holes Ile -in.
diameter.

A brass disc will now be required, which
must be a good fit in the hole in the strap,

It

t 4

/ll

Fig. 5.-Details of disc -crank and shaft.

and on this disc mark the centre, and also
the centre of the hole to take the piece of
tube. It will be noticed that the distance
between the two centres corresponds to the
throw of the eccentric as indicated at D. The
disc should be slightly thicker than the strap.
Two discs E will also be required
for forming the flanges which keep
the strap in position. These discs
need only be about half the thickness
of the centre disc D, and about kin.
larger in diameter. Mark the position
of the two centres on one disc and
clamp them together for drilling the
hole through for the piece of tubing,
and also mark the centres of the two
holes F on one disc..

After assembling the parts slip the
tube in position and adjust the outer
discs till they are concentric with the
strap, and then solder the tube to
each outer disc, leaving I in. of one
end of the tube projecting on one
side to take the grub -screw as de-
picted. Two 116-4n. holes can now be
drilled right through the discs to take
copper -wire rivets for clamping the
parts forming the eccentric sheave
firmly together. Instead of rivets,
countersunk -headed screws may be Fig.
used, which would enable the discs
to be more easily taken apart for the purpose
of replacing a worn strap.

For the eccentric rod, H, a strip of sheet
brass in. thick can be used. File this
down to a thickness of A in., except at one

0 0

0

Fig. 10. --Guide bars and supporting block.

end which is drilled with a A -in. hole for
the pivot pin. File the rod to a taper, as
shown, and, after rounding one end, lightly
solder the other end in the rebate in the
projecting end of the eccentric strap, and
drill the rivet holes through. After rivet-
ing, remove all superfluous solder, and
smooth over the joint with a file.

Crosshead and Guide -bars
The crosshead can be made from two

pieces of stick brass, as shown in Fig. 9.
The shaping of the top part requires some
careful work with a hacksaw and file. After
filing down the sides to the required width,
mark the position of the gudgeon -pin hole
and carefully drill this through at right -
angles with a fin. drill. The slot for the
end of the connecting rod can be partly cut
with a hacksaw and then chipped out with
a small cold chisel. The hole in the boss,
J, should be drilled and tapped fin. Whit.
to take the screwed end of the piston rod.
The bottom plate, K, has two A--in.-holes
drilled through, as shown, to take the
screws which fix it to the upper part of the
crosshead.

The guide -bars, shown in Fig. 10, can be
cut from a piece of mild steel strip, i in.
wide and A in. thick, a A -in. clearing hole
being drilled through at each end to take
the fixing screws. The guide -bars are sup-
ported at each end by a block, L, cut from
fin. square brass, a A -in. clearing hole
being drilled through, as indicated, for tak-
ing the fixing screws. When the guide -bars
are fixed in position there should be a space
off in. between the inner edges.

Cylinder Details
As previously mentioned, the cylinder is

/p"
311
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.316
/

H
(

k_f_31 Rivet
II
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32 14:

Hole for Grub Screw

8.-Details of the built-up eccentric rod and sheave.

a built-up one, and is intended to be made
from a piece of solid -drawn brass tubing and
odd pieces of brass. For the cylinder barrel,
select a piece of tubing with an internal
diameter of in. and at least yd- in. thick.

(To be continued)
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Fig. 11.-Details of the cylinder barrel and flanges.
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X-ray apparatus or examining welds, installed at the Research Laboratories
of the British Oxygen Company, Cricklewood, London.

THE old and the new methods meet in
the modern method of flash or butt
welding. Flash welding is the process

used for joining tubes end to end. Long
runs of high-pressure steam pipe (as used in
modern power stations), are assembled with-
out visible joint. The process is completely
automatic. Two lengths of tube are
clamped in a machine with their squared
ends touching, one clamp being fixed, and
the other sliding at the end of a hydraulic
ram. A heavy low -voltage current is led
into the tubes, via the clamps, from the ter-
minals of a transformer.

Starting the Weld
To start the weld a switch is thrown in.

Current flows into the tubes and across the
slight air -gap between their ends. The air -
gap causes a local high resistance, which
rapidly raises the temperature of the tube
ends so that they flash into white heat.
The flash is allowed to last a few seconds
until a timing device actuates the hydraulic
ram. The current cuts out, and the ram
gives a short 5,000 lb. impulse, which, like
a giant blow from a smith's hammer, makes
the joint. A perfectly made joint has an
extruded fin inside and out, which contains
any iron oxide formed in the flash. After
cooling, this fin is trimmed, and except for a
short tempering process, the joint is
finished.

Arc Welding
The weight of the current used in flash

welding (it is as much as 360 amps. per
square inch) confines the use of this process
to small tubes and fittings. Where plates,
girders, and large surfaces have to be welded,
arc or spot welding is used. In flash weld-
ing, no welding rod is used. In arc welding
a steel or iron electrode bar is used, and an
arc is struck between the rod and the joint
which melts metal from the one into the
fused face of the other.

To strike the arc, the welder touches the
work with the rod and then separates them
a fraction of an inch. As the metal flows
smoothly, the operator draws along the
join, and so makes a continuous joint.

Arc welding can obviously be made auto-
matic, and traversing welding machines
with a continuously fed electrode rod are
used for shop work wherever possible. If
thick metal is to be joined, multi -traversing

New Welding
Methods

Welding is the Oldest and at the same time
the Newest Method of Jointing Metal. The
Old Method was the Blacksmith's Art of
Hammer Welding. The New Way is to Fuse
the Metal Together either Electrically or under

the Oxyacetylene Flame.

is used. On each traverse, a thin layer of
metal is set in the seam, and layer by layer
in this way the joint is built up. The
method was used for making the high-
pressure drums of the boilers of the Batter-
sea Power Station.

Testing a Weld
It is easy to test the work of a flash weld-

ing machine. A trial weld is made and

Flash welded tubes twisted and distorted
without breaking.

tested to its breaking point. If the metal-
lurgist in charge is satisfied, the O.K. is
given and the machine goes into production.

Obviously this method cannot be em-
ployed on the fabrication of one big boiler
shell which may cost several hundred
pounds. Welding engineers have therefore
called in X-rays to their aid. A photo-
graphic film is spread along the back of the
weld, and a portable X-ray machine is then
brought up and traversed along the other
side of the weld. A radiograph of the joint
is thus obtained.

The radiograph would not mean much to
the layman, but the welding engineer has
reference radiographs of good and bad
welds to guide him, and he quickly inter-
prets the picture. Roughly it works out
like this. Faults in the weld will be either

blow holes or bits of iron slag. To the X-
ray, the metal is opaque, slag is semi-
transparent, and the blow holes are perfectly
transparent. An evenly dark radiograph
means a good weld, grey spots mean slag,
and white spots are air -holes.

Atomic Hydrogen Process
The welder guards against faults in the

weld and burning of the metal by using
chemically coated electrodes. The coating
produces air, excluding inert gas, which
prevents burning of the metal. It also
attempts to replace in the weld traces of
carbon, phosphorus, silicon, etc., which are
boiled off in the arc. These traces are
essential to the strength of the weld. Weld-
ing experts are, however, not quite satisfied
with coated electrodes for the highest class
of work.

Coming to the fore for these reasons, is what
is called the Atomic Hydrogen Process.
Hydrogen is blown on to the work through a
high -voltage A.C. arc between tungsten
poles. Something happens to the hydrogen
which is believed to be the disruption of
molecules to atoms. Striking the work, the
atoms recombine with the release of intense
energy, which heats the metal white hot. A
perfect weld in an envelope of hydrogen is
thus produced, and the volatilisation of the
essential traces of carbon, etc., is prevented.
Atomic Hydrogen Welding is probably the
welding process of the future.

The ambitious scope of the welder in-
creases almost month by month. They are
becoming more and more, confident of their
results with welded high-pressure steam
work. Methods of welding copper, alumin-
ium, and stainless steel have been perfected.
Naval architects are still a bit doubtful in
England of the all -welded ship. German
experts are, however, using welding exten-
sively in the construction of their " pocket
battleships " for speed and weight saving.

A flash welded tube before removing the extruded fins
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WATER TURBINES
These Water Turbines, of an entirely new design,
are constructed to work from any household
cold water tap. Both models are amply power-

ful enough to work dynamos,
drills, and other small tools.

7/6 Carr. Paid

17/6 Carr. Paid

JUNIOR MODEL
(as illustrated)

Specification : Solid brass flywheel.
Steel shaft in hard brass bearings.
Inlet and exhausts of polished
brass. Detachable 3 -gear pulleys.
Speed 1,50o R.P.M. at average
pressure.

SENIOR MODEL
(as illustrated)

The specification of this larger model
is similar to the above as regards
construction ; the power, however,
is nearly double. Grinding and
polishing wheels are supplied for
attachment one to each end of
the spindle. This machine is also
fitted with 3 -gear pulleys.

HOLBOROW, BEALL & Co.
Dept. M.P.2, 7 GORDON ROAD, LEEDS, 10

THE BETTER VALUE KITS!
ALL "LINDBERG" KITS ARE FULL VALUE FOR MONEY
BRISTOL FIGHTER F -2B
This famous war - time
fighter is a really SUPER
DETAILED JOB. Shock
absorbing landing gear,
working controls from
cockpit. Machine guns on
SCARFF RING. A VERY
COMPLETE KIT.

CARR. 6/6 PAID
New illustrated Catalogue of
Scale Model Kits and Supplies,

I d. Post Free.

Span ror. Length r31". Weight xJi ozs. Coloured
red and yellow with black and red details, struts
and scale prop. Natural wood colour varnished.

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

BRITISH RECORDS held by models built with
OUR MATERIALS

FUSELAGE MACHINES
Rising off Ground .. 9 mins. 50 secs.
Rising off Water .. 1 min. 46 secs.
Hand Launched .. 23 mins. 10 secs.

Our petrol engine model, " COMET," during 1935
entered 3 Competitions, won these awards :

First Prize : B.M.A.S. Power Competition.
First Prize : " Helium " Power Competition.
Second Prize : S.M.A.E. Sir John Shelley Competition.

You can build this model, or the " Sky Rocket" which made the flight of 1935
(Cranbome to Isle of Wight: 35 miles !).from drawings or kits obtained from us.

The "COMET" 18-c.c. 2 -stroke petrol engine is the finest on
the market, its only fault being that it runs so well that a time
switch is necessary if you don't want to lose your model I

Send 2d. stamp for lists, and become a satisfied customer of

MODEL AIRCRAFT STORES
133 Richmond Park Road, BOURNEMOUTH

BUILD FLYING MODELS
For the pick of Construction Kits and Accessories you must come to the
M.S.S. Remember-that all our Kits make Models that not only look well
but really fly well-as numerous satisfied customers can testify.

SCIENTIFIC HI -FLYER KITS
The Kits that have earned a reputation

20 -INCH SPAN HI -FLYER KITS-only 3/3. Post free. 23 models to
choose from, including FOKKER D-7 - CURTISS HAWK-BOEING
FIGHTER-GRUMMAN-ART CHESTER (illustrated here).
25 -INCH SPAN DE LUXE HI -FLYER KITS -6/6. Post free.
50 -INCH SPAN NEW MONOCOUPE 90A-just arrived -351-.

BUNCH ENDURANCE KITS
The famous Pacific Coast Championship Models, including the new 1930
CADET JUNIOR -3,6, post free. CADET MAJOR-el- post free. Other
Kits to 14/-. You want a "Flyer "-Join the " Cadets."
All Kits contain everything required to build a fine Flying Model, and that
means EVERYTHING. No special skill or tools needed. Even beginners
are assured of success.
IMP " TORNADO " MOTORS -27/6 and 42/-. Genuine " PAULOWNIA "
Props. from 6d. Many new accessories.

HOT FROM THE PRESS. 16 PAGES NEW BUMPER CATALOGUE-giving full details of
all above Kits. Over 50 Models and Accessories. Large redactions in Balsa wood, etc. It
Is full of Illustrations and contains many useful hints and should be in the possession of
every Modeller. GET YOUR COPY NOW - Yours for Ed. stamp. Owing to the high cost
of this Catalogue stamp must be sent. Dealers-apply for terms.

MODEL SUPPLY STORES
(Dept. P.),

46 Derby Road, PRESTWICH, Manchester.

MICROSCOPES FOR ALL!!
SPECIAL OFFER
OF 4 MODELS
Each instrument has inclinable
body, swing mirror, stage
clips, and is nicely finished in
Black Crystalline Enamel and
bright Nickel Plating.
SHARP DEFINITION IS
OBTAINABLE and GOOD
WORK CAN BE DONE C D E

Model C. Height 5I in., sliding focus, magnification 25 x linear Price
Model D. Height 7 in., sliding focus, circular stage magnification 50 X

Model E. Height 7 in., rack and pinion focusing, magnification 50 X
linear, square stage ... ... Price

Model F. Height 7 in., rack and pinion focusing, triple nose -piece. 3
lenses, magnifications 25 x , 50 x , 100 x , in wood case,
with set of Dissecting Instruments. ... Price

IMMEDIATE DELIVERY FROM STOCK. Post Free in
Great B

BROADHURST, CLARKSON & CO. 68 FARRINGDONritain.ROAD,
LONDON. E.C.1.

5/-
9/6

12/6
30/ -

Extraordinary Bargain Offer
Brand New 200 c.c. S.V. J.A.P. air cooled Petrol Engines.

Latest type, complete with automatic oil pump,
magneto platform, and enclosed magneto
drive, magneto sprockets, main driving
sprocket x ffr) induction pipe exhaust
union, etc., etc., as illustrated.
These engines are suitable for all purposes,
including Motor Cycles, Motor Boats, Invalid
Chairs, Lawn Mowers, Lighting Plants, Air
Compressors and Power Plants. Manufacturers'
actual price £8 10 0. An exceptional purchase enables us
to offer these Engines at the ridiculous price of

Case and Packing 2/6 each '4 2 / 6
Also 350, 500, and 600 S.V. and O.H.V. Engines at absurd paces.

Send for Complete List.

Marble Arch Motor Supplies, Ltd.
286-292 Camberwell Road, London, S.E.5

,Opposite Camberwell Green)
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Model
Aero
Topics
43,
F. J. CAMM

A Warning
I READ in the paper the other day
I of a petrol model which smashed into
a nursery window half a mile from

its launching point. This draws attention
to the danger of allowing models weighing
several pounds and flying at anything up
to 30 miles an hour to fly uncontrolled.
One or two of the daily papers have been
asking for drastic regulations, so I hope
that aero-modellists will take the hint and
fit automatic time control as well as auto-
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From a Leicester Reader

APHOTOGRAPH on this page shows a
model designed and built recently by

Mr. F. Fletcher, of 274 Hinckley Road,
Leicester. It has a hexagonal shaped
fuselage and it will be noticed that the main
wings are movable in slots in the fuselage.
The frame is of wood and covered with the

A fine model by Mr. F. Fletcher, of Leicester.

matic aileron or rudder control so that the
direction and duration of flight can be
predetermined within reasonable limits.
We do not want regulations for model
flying, but they will be imposed unless we
take heed.

From a Brussels Reader
R. A. VAN WYMERSCH, theM well-
known model flyer who resides at Rue

Berkendael, 14 Forest, Bruxelles, has sent
me an interesting picture of one of his
models. I reproduce it overleaf ; it shows
Mr. van Wymersch holding it. One of Mr.
Wymersch's models is the Belgium record
holder with a performance of 51 seconds,
which is good considerating that it was
made indoors. It has made two unofficial
flights of 41 minutes out-of-doors. The
same reader has recently built a petrol -
driven model which has made test flights
of 2 and 4 minutes' duration. He uses
balloon wheels of the American type and a
steel wire tripod landing gear. It is
equipped with a Brown engine.

usual doped silk. It weighs 16 oz. and has
a wing span of 56 in. It is driven, by a
rubber motor and a 16 -in. propeller.
Although it showed some promise in the
air it finally crashed in a strong wind.

S.M.A.E. NOTES.
Carnage Cup Result (General Competition)

MAY 3RD, 1936
1. Merrifield, G. . . Bournemouth
2. Copland, R. . . Northern Heights
3. Manner, R. T. . Bournemouth
4. Crow, S. R. . . Blackheath
5. Gibson, C. . . North Kent
6. Allman, J. B. . Midland
7. Adcock, G. A. . Bradford
8. Davies, E. . . North Kent
9. Baster, G. F. Bournemouth

10. Worden, J. . . T.M.A.C.

93.86
91.3
88.91
85.7
79.33
75.3
73.06
70.96
68.00
67.26

The Gamage Cup Competition, held as a
decentralised competition for the first time
on the club's own grounds, on May 3rd,
brought forth a record entry to the com-
petition, the total numbers being 50, this
despite the very high wind which prevailed
all over the country. The competition was
for all types of rubber -driven machines, the
best average of three flights giving the
winner. A list of the first ten is given here-
with.

To date, the Wakefield Cup fund totals
£378 18s. This is still short of objen,tive by

One of Capt. Curtis's models just taking off at Fairey's Great West Aerodrome.
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a few pounds, and the society would be glad
to receive any further donations. Mr. J. C.
Smith, Competition Secretary, reports there
are 110 entries to date.

The Moffat Trials
THE Moffat Trials will be held on May

17th, 1936, and entries will be accepted
on the field. The rules are as follows :

The Contest is for duration of flight
according to the rules of the National
Aeronautic Association.

The models shall be so constructed that
none has an effective wing area greater
than 200 sq. in. nor less than 100 sq. in.
(This applies to main supporting surfaces
only ; tail surfaces are not computed.)

The Fuselage Formula
THE fuselage cross-section rule is :

Minimum value of the maximum cross
sectional area of each fuselage-
(length of model overall)2 (propeller not

counted in comput-
ing overall length).

The weight of any model shall be at least
1 oz. avoirdupois for each 50 sq. in. of
effective wing area.

Any form of power, excepting rockets,
be used.

No individual is permitted to enter more
than one model.

Entries shall be through the Society in
each country affiliated with the Federation
Aeronautique Internationale or through the
model plane governing section of such
Society.

Entrants shall be bona fide citizens of that
country which they represent.

The Pilcher Cup
THE Pilcher Cup Competition, held under

Wakefield Rules, was the first competi-
tion to be flown under the new S.M.A.E.
constitution and calls for congratulation to
the winning competitor, as flying conditions
practically throughout the country were
most difficult. The times of the winning
competitors suggest that records can be
confidently expected on the Wakefield
Elimination Trials day.

At Bristol the weather was such that no
flights were possible. Blackheath suffered
from overcast skies with some bright
periods. Wimbledon and Birmingham
both suffered with frequent snow -showers
and wind. The Northern Heights and
Cockfosters had both bad, damp weather.
At Manchester things were so difficult
that they had no entries, the models being
smashed earlier. At Bournemouth they
make no mention of the weather, so it is to
be imagined that it was apparently fair.

Competition Results
WILL competition secretaries and" time-

keepers kindly note that it is re-
quested that results of these general compe-
titions in future be kept secret until the
official results are published by the S.M.A.E.?
Will they please also note that an error has
crept into the official competition sheets,
the age for juniors on the sheet being given
as twenty-one years whereas it should read
sixteen years ? See S.M.A.E. General Com-
petition Rule No. 15.

Pilcher Cup Results
THE official results of the Pilcher Cup

Competition are as follows :
Average of 3 :
Total Flight
of 3 or less.

Competitor. Club. Min. Sec.
C. Gibson North Kent 4 '73 1st
R. J. Harmer Bournemouth 3 24'00 2nd
W. Worden T.M.A.C. 1 26'416 3rd
A. J. Flint Midland' 1 25'8 4th
R. F. Hook Blackheath 1 20'56 5th
D. Worley Northern Heights 1 17'46 6th
R. T. Gillett Park M.A.L. 1 11'7 7th
G. J. Liggett T.M.A.C. 1 3'66 8th
S. R. Crow Blackheath 1 2'83 9th
P. L. Wilson T.M.A.C. 1 0'43 10th

Mr. Van Wymersh, with one of his models.

An American aero-modellist, with one of his" gas" jobs.

In all there were 34 entries, of which six
were juniors.

The Wakefield Cup Fund now totals
£340, and there are still some outstanding
donations to come in. These, together
with any further offers of financial assist-
ance should be sent to Mr. H. York, 2
Scutari Road, S.E.22.

Clubs Affiliated

AT a meeting of the Council of the Society
of Model Aeronautical Engineers, the

following clubs were affiliated : The Brad-
ford Model Aircraft Club, Brighton District
Model Aircraft Club, Newcastle (Staffs)
and District Model Aircraft Club, Windsor
Model Aircraft Club (Manchester), Wembley
Model Flying Club.

The Council then proceeded to discuss the
new Federation Aeronautique Internation-
ale Rules, fixed for timing and granting
international records. These Rules, to-
gether with the opinions of the Council of
the S.M.A.E., are given herewith. The
Council of the S.M.A.E. would be glad to
receive the opinions of the affiliated clubs
on these Rules.

Will competition secretaries and others
kindly note an error which has crept into
the General Competition Rules, Paragraph
15 ? This should read : " is. for those over
16 years, and 6d. for those under 16 years."

New Press Secretary for the S.M.A.E.
AT a council meeting of the S.M.A.E.

Mr. H. York was appointed Press
Secretary of the S.M.A.E. All communica-
tions should be addressed to him at 171
New Kent Road, London, S.E.1.

A Model by' Capt. Curtis
CAPT A. H. CURTIS, of 19 Manor

-'Road, Potters Bar, Middlesex, has sent
me the photograph reproduced at the
foot of this page showing one of his models
just taking off. As will be seen the model
is well constructed and of neat design.

TWO STANDARD WORKS

Power -driven Model Aircraft,
Model Aeroplanes and Airships,
1 /- each, or 1/2 by post, from
George Newnes Ltd., 8-11 South-
ampton Street, Strand., W.C.2.

A "gas" model in full flight.

www.americanradiohistory.com



June, 1936 NEWNES PRACTICAL MECHANICS 525

c I ,eqtrtners
Guide to

Woodturnin0
THIS is truly the steel age, and work

in other materials, especially in wood,
is often looked upon as old-fashioned

or beneath the dignity of the practical man
of to -day. It is in many ways unfortunate
that wood -turning has been so much neg-
lected during recent years, for it offers a
wonderful scope for initiative and real skill.
No doubt one strong reason for wood -
turning having been ignored is that it is
now possible to buy turned parts, such as
table legs, candlesticks, and the like, at
remarkably low prices from any handicraft
store. But these examples of repetition
work cannot compete with the hand -made
articles which can be produced in styles and
finishes which give them a real air of
" individuality."

Accuracy of the Work
It must be admitted that the same de-

grees of accuracy cannot be observed when
turning wood as when dealing with steel,
but just as much skill is required to turn,
say, a wooden dowel to an accuracy of a in.
as to work to a thousandth of an inch in
steel. An additional point in favour of
wood -turning is that all the work is carried
out entirely by hand ; tool holders and
lead screws are not used, and the few and
simple tools required must be guided with
the hands alone. Largely because of this,
turning in wood has a fascination of its own,
for the worker feels that he has more con-
trol over his material, and develops such a
fine sense of touch that he gains complete
mastery over his hands, and has the feeling
of actually moulding the wood to the shape
which pleases him.

The Simple Lathe
Another point in favour of wood -turning

is that the lathe required is of extremely
simple type, even when complicated work
has to be produced. This means that it is
less expensive and that less experience is
required to control the machine. Whether
a lathe of the treadle -driven type is used or

The Principal Parts of the Lathe, the Correct Running Speed,
Tools Required and the Method of Using Them, are Fully

Explained in this Article

power is available, the only parts of the
lathe which are involved are : the bed ; the
fast head, with fork centre ; the tool rest ;
and the loose head, with dead centre. These
parts are shown in Fig. 1.

The speed of the lathe must be consider -

requirements, these having widths of 1 in.,
in., and k in. The chisels are quite

different from those used for woodwork,
since they are ground and sharpened on
both faces, whilst the edge is at an angle of
about 60 degrees to the centre line ; these

also are made in three main

"ewe OR Z/VE
CONE CENr124. DEAD
Paz ChwrRe

"r" h-zsr

Fig. 1.-This shows the main parts of a typical lathe for woodtuming.

ably higher than that of the corresponding
tool used for metal, but the power required
to drive it is actually less. Speed is not
critical, but for most classes of small work
-up to about 2 in. in diameter-the lathe
should be driven at 2,000 r.p.m. or more ;
for work up to, say, 6 -in. diameter the
speed can be reduced to a minimum of
about 1,000 r.p.m. The drive is usually
taken through a three -size cone pulley, so
that the speed can be varied simply by
moving the belt from one to the other of

the " steps."

74'
The Tools Required

'As mentioned above,
the tools required are of the
simplest possible nature,
comprising only gouges
and chisels, such as those
shown in Fig. 2. The
gouges are similar to out-
side -ground ones used for
normal woodwork, except
that they are longer and

Fig. 2.-A chisel and gouge of the kind used for turning wood. There more sturdily made.
are usually three sizes of each in a complete set of tools. Three sizes cover most

sizes, similar to those of the
gouges.

Choice of Wood
Most kinds of wood can

be turned successfully, but
some varieties are easier to
work than others. One of
the best is sycamore, which
is close -grained, free from
knots and of very uniform
texture. Red deal or north-
ern pine of good quality is
also suitable for compara-
tively rough jobs, but cannot
be given a very high finish.
Well - seasoned, straight -
grained oak of the Japanese
and American varieties is
generally easy to handle, but
British oak presents greater
difficulty. Beech is good,
due to its uniform texture
and straight grain, but is
harder, demands greater
attention to the sharpness
of the tools, and should
normally be worked in a
lathe revolving at not more

than about 2,000 r.p.m. The most difficult
of all woods are certain species of mahogany ;
not only is the grain of this wood frequently
very twisted, but the wood contains

Fig. 3.-Marking the centres of the wood to be
turned.
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Fig. 4.-Showing how the gouge
should be held in relation to

the work.

innumerable grains of a, glass -like substance
which rapidly blunts the tools.

Centring and Mounting the Wood
For reasons which will be apparent from

the above, it is best to start with a wood
such as sycamore or northern pine. For
the first trials, and to gain preliminary
experience with the tools, a square piece
about 2 in. x 2 in. x 7 in. long should be
used. Find the centre at each end by
drawing two diagonals, as shown in Fig. 3,
and make a small hole with a bradawl at
each centre. Next set the loose head so
that the wood can be held securely with the
centre projecting as little as possible, and
place the wood between the two centres.
After holding the wood so that the line of
the fork centre is along one diagonal of the
wood, slowly turn up the dead centre so
that the fork grips the wood. It is neces-
sary only that the edges of the fork should
just enter the wood, and if an attempt is
made to force it beyond this point there
will be a danger of splitting. When a
proper grip has been ensured, slightly slack
back the dead centre and apply a few drops
of oil to the wood around the point of the
centre.

Setting the Tool Rest
The next step is to adjust the T -rest so

that it is slightly higher than the axis of
the wood, and so that it just clears the
corners when the lathe is slowly rotated by
hand. It remains to make the square sec-
tion wood into a cylinder, and the large
gouge is used for this purpose. The blade
of this tool should be held near the edge
with the left hand, which should also be
firmly against the rest ; the right hand is
used to hold the handle. The gouge is to
be run from end to end of the wood, and
should be turned so that the portion of the
cutting edge which makes contact is just
below the centre of the curve. Stand erect
with the feet well apart and, keeping the
right hand lower than the left, move the
gouge across the wood with the hollow face
of the tool facing in the direction of travel.
The method is shown in Fig. 4.

Using the Gouge
It will be evident that very little pressure

should be applied at first' and that the cut
must be light to ensure that the tool does
not " catch " on the corners of the wood,
causing it to split or be thrown out of the
lathe. As the wood gradually assumes a
circular section, the cut can be made in-
creasingly deep, but the work should not be
" forced. Additionally, the T -rest can be
moved nearer to the wood. By the time a
circular section has been reached the wood
should be removed in the form of curls or
shavings ; if it is like sawdust the tool is
not cutting, but merely scraping, and is

either blunt or being held at the wrong
angle, so that the cutting edge is not making
proper contact with the material. In the
initial stages it will be found that the wood
is far from being cylindrical, for it will be
tapered towards one end, or it will be

hollow in the middle. Practice
should be continued until the
diameter is reasonably uniform
throughout the length.

Fig. 5.-Method of holding
the chisel for smoothing and
turning the wood to correct

diameter.

Smoothing the Surface
The cylinder will now be quite rough and

probably ridged from end to end. This
means that the large chisel should be used
to smooth the surface and to bring the
cylinder' to the required diameter. The
chisel is rather more difficult to use than
the gouge, and the method of holding it is

Fig. 6.-Testing the diameter with calipers. Note
that they are held on the opposite side to the rest.

shown in Fig. 5. Note that it is nearly at
right -angles to the T -rest, that it slopes
slightly upward to the cutting edge and

Fig. 7.-Smoothing with glass-paper held flat
against a rule.

that the portion of the edge used for cutting
is about the centre. In using the chisel the
body should remain almost perfectly still,
the movement being from the joints of the
arms with the shoulders. The same general
procedure is followed as with the gouge,
and the chisel should be turned round at
each end of the wood, so that the cuts can
be made from right to left and from left
to right.

The Correct Diameter
Once it has been found possible to make

the cylinder reasonably true and to obtain
a uniform cut from end to end, an attempt
should be made to turn the wood to a defin-
ite diameter. Calipers are used for testing,
and after being set to the appropriate
diameter they should be held against the
wood from behind, as shown in Fig. 6. It
is important that they should be held
lightly and not allowed to catch on the
wood, for if that happened, they would be
flung into the face of the worker-not a
pleasant prospect. It should not be im-
agined from this that there is any danger
in the work, for any tool can be dangerous
if wrongly used. The caliper test should
be made at various points along the length,
and the turning continued until the tips
just slip over the wood at each point.

Glass -papering
If the wood were to be left as a simple

cylinder it would probably be necessary
next to glass-paper it to obtain a perfectly
smooth surface, although eventually this
should not be required when using other
than soft, open -grained. woods. The glass-
paper should be of a fine grade and should
be held on a rule, as indicated in Fig. 7.
Note that it is held behind the work, be-
cause if it were held on top it might be
drawn forward so that it would jam between
the rest and the work. The glass-paper
should be moved from end to end of the
wood and only a light pressure applied to
it. Incidentally, it will be found that the
best finish is obtained after the initial
roughness has been worn off the paper.
Another point to bear in mind when ac-
curate work is being done is that the glass-
paper will reduce the diameter of the wood,
and therefore the callipers should have been
set about a in. oversize when first testing.
It is unwise to apply them again after
smoothing, because the tips will damage
the finished surface.

Marking Out
If the wood is not to be kept as a cylinder

-and it rarely will be-glass-papering
should be left until the final stage, the wood
being marked out after finishing with the
chisel. The method of doing this is to hold
a steel rule behind the work, while it is still
revolving, and touch the wood with the
point of a medium -hard pencil at the re-
quired distances along it. The result will
be that lines will be made round the wood,
and these can be followed when performing
the other operations, many of which will be
described next month.

Our New Companion Weekly

THE CYCLIST
2d. Every Wednesday

Published by Geo. Newnes Ltd., 8/11
Southampton Street, Strand, W.C.2
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MODERN MOTOR REPAIR
AND OVERHAULING

A Practical Work on Motor
Car Maintenance and Repair.

Compiled by Practical Men for the use of the
Mechanic, Garage Proprietor, and Motor Owner

1,5 68 Pa.ges
2,500 ILLUSTRATIONS

3 CHARTS
IN FOUR VOLUMES STRONGLY BOUND
IN CLOTH, LETTERED 22 -CARAT GOLD.
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Why this Work will
Interest YOU

i. Because experienced men in
the Garage Industry consider it to
be the best book of its kind yet
published.

2. Because it contains no frills
and no padding. The language is
straightforward and clear. The arti-
cles tell you exactly how to start any
particular job, how to proceed and
how to finish in a workmanlike
manner.

3. Because the information is
sound and authoritative, having been
supplied by men who have many
years' experience in motor repair
work.

4. Because it places the advice of
35 experts at your service.

5. Because whether you wish to
reline the clutch of an Austin
" Twelve -Six," to rewind the arma-
ture of a burnt -out starting -motor,
or to overhaul an A.E.C. Ignition -
Compression engine, you will find in
this work just the information you
require to enable you to do the job
in the shortest possible time con-
sistent with good and reliable work-
manship.

6. Because to the motor mechanic
" MODERN MOTOR REPAIR"
is worth many times its cost.

Use Coupon below for FREE illustrated descriptive Brochure. It will be
a revelation to you. By writing you place yourself under no obligation.- - - - - - - - - - - - - - - - - - - -
I To THE HOME LIBRARY BOOK CO.,

(GEORGE NEWNES Ltd.), 8-11 Southampton Street, London, W.C.2
Please send me FREE copy of your illustrated Brochure giving full par-

ticulars of "MODERN MOTOR REPAIR." This places me under
no obligation whatever.

Name

Address

Prac. Mech., June If you do not wish to cut yrur copy, send a postcard mentioning "Practical
Mechanics " to address above.
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Two views of the sea front at Port Said.

How the Suez Canal
0 F all the great engineering works of

the nineteenth century, none has been
so remarkable as the Suez Canal. It

has become of stupendous value to the
commerce of the world, and is a vital link
in Empire communications, so that its whole
length became a battle front during the
Great War. It has been no less remarkable
from the financial point of view, and is one
of the most profitable ventures in history.
Thus the shares purchased by Mr. Disraeli
for the British government in 1875 cost
only four millions sterling, but there has
been paid on them since the sum of thirty-
eight millions in dividends and interest !
A 250 franc share was worth 18,000 francs
in 1928.

Even more interesting was the character
of Ferdinand de Lesseps, whose pertinacity,
diplomatic genius, and foresight, enabled
him to carry through this great work almost
single-handed when middle-aged, in face of
diplomatic opposition and intrigue which
formed an obstacle far greater than the
natural difficulties of this great engineering
achievement. It is sad indeed to record,
that in later life he became associated with
a group of unscrupulous financiers who
floated his Panama Canal scheme. After
years of mismanagement, speculation and
corruption, the company became bank-
rupt, involving millions of French investors
in ruin, and some of the financiers were
sent to long terms of imprisonment, while
De Lesseps himself died. I know of ,lio
case in history to compare with this for the
dramatic way in which dazzling triumph
was succeeded by overwhelming disaster ;
but in spite of this De Lesseps was un-
questionably a really great man, who owed
his success to his own abilities, while the sor-
did scandal of Panama was mainly the work
of the financial crooks associated with him.

The Largest Waterway
The Suez Canal was the first, and is still

the biggest, of those great waterways for
shipping, which have altered the geography
of the world, and have brought great cities
five, or even ten thousand miles nearer to
each other. Since the Suez and Panama
Canals are by far the most important of
artificial waterways, it is natural to compare
their main features, and the nature of the
country through which they were cut.
Suez is one hundred and four miles long,
and Panama fifty. The width is more

By G. Long, F.R.G. S.
How one man, e Lesseps
by name, accomplished one
of the Mightiest Engineer-
ing Feats of All Time

difficult to compare as both were being
widened when I visited them recently. In
1928 Panama was 41 ft. deep, and Suez 36,
and the former had a bottom width of 300 ft.
to 147 of Suez. The latter is, however,
being rapidly widened, and is now being
made to a minimum bottom width of 196 ft.,

De I,qseps statue on the sea front at Port Said.

was uilt
with 250 ft. at the bends and 40 ft. deep.
Unlike Panama, the Suez Canal is lighted
throughout, so that ships can pass through
by night as well as by day, and when the
present works are finished, two large vessels
will be able to pass anywhere while under
weigh. At present, there are many places
where one of them has to tie up while the
other passes. There is an elaborate signal-
ling system, all ships are looked after on
their passage, just like trains on a railway,
and the exact position of each vessel in
transit is continually indicated by a series
of graphs to the administration station at
Ismailia, which receives reports from thir-
teen lesser signal stations.

Nile to the Red Sea
The idea of a Canal through the isthmus

of Suez, is vastly older than that of the
Panama Canal, and a channel was actually
cut from the Nile to the Red Sea either by
Sesostris in 2000 B.C., or by Necho in 600
"Lc., or very possibly by both. Herodotus
says that Necho commenced the work, and
Darius continued it until the Red Sea was
connected with the Nile. A hundred thous-
and labourers (or slaves) perished during
the task. Pliny says that Sesostris com-
menced it (2000 n.c.) and that it was 100 ft.
wide and 30 ft. deep, but that it was stopped
because of a discovery that the Red Sea
was higher than the Nile, and it was feared
that the whole country would be flooded,
and the Nile water made undrinkable.
Herodotus says that Necho's Canal was
wide enough to allow two triremes (war-
ships) abreast, and Strabo says it was a
hundred cubits (150 ft.) wide, and deep
enough for the largest ships. The ancient
Canal was several times cleared of sand and
got working again in later times, once by
the Persians about 400 B.C. and again by
the Moslems more than a thousand years
later, but it was constantly filling with sand
and had disappeared long before De Lesseps
built his canal. When Napoleon conquered
Egypt, he determined to construct a canal,
but the survey work was bungled by his
engineers, who reported that the level of
the Red Sea at low tide was 32i ft. above
the Mediterranean, a gross error which held
up the project for more than a century.
Actually the difference in level between
ordinary high and low water at Suez is
3 ft. 9 in., and at Port Said 9 in. ; these
differences are sufficient to prevent stagna-
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tion in the canal, and insufficient to make
locks necessary.

Ferdinand de Lesseps
Ferdinand de Lesseps was a French

Consular agent, whose early life had been
spent in the household of Said Pasha, and
who had formed with the latter a lasting
friendship. It was not till De Lesseps was
fifty years old, that Said came to the throne
of Egypt, and the former was able to use
his influence with the new ruler in favour
of his scheme. There was much political
opposition, especially from England, and
it was not till five years later that obstacles
were overcome and work actually started.
It began at the northern end, on a barren,
deserted shore, where now stands a thriving
port named after Said Pascha (Port Said).
The first two years were mostly taken up in
preliminaries, surveys, the erection of work-
shops, and the assembling of machinery,
but by 1863 the Canal reached Lake Timsah.
Soon after Said died, and was succeeded by
his nephew Ismail, whose name is now re-
membered in the thriving Canal town of
Ismailia, which is now the headquarters of
the Canal Zone defence and was British
G.H.Q. during the war. Meanwhile, there
had been great agitation in England and
elsewhere, as to the condition of the twenty-
five thousand labourers employed on the
Canal. They were practically serfs, being
compelled to work, and received only six
to eight piastres a day (18. to 18. 4d.).
The country was a barren desert, water

Port Said,
which before
the canal was
built was a
huddle of

mud huts.

Capital of the Canal Zone, and H.Q. of the
British forces, many of whom are now
stationed here. When labourers became
scarce, De Lesseps adopted the idea of
digging a shallow trench by hand labour,
and letting the water flow in. The shallow
canal thus formed was rapidly deepened by
light draught dredgers, and the high wages
then paid to workmen influenced the na-
tives greatly in his favour.

Meanwhile great difficulty was encoun-
tered in keeping the northern end of the
canal open, as drifting sand rapidly filled
it up, so in 1867-8 the Western Mole, 2,350

had to be brought on camel back, and
when supplies failed, many died of thirst.

Forced Labour Stopped
As a result of diplomatic pressure, the

" corvee " (or forced labour) was stopped,
but owing to the energy and enterprise of
De Lesseps this proved a blessing in dis-
guise. A fresh -water canal was cut to
supply drinking water, and was ultimately
extended to both ends of the Canal, and
still conveys water to both Port Said and
Suez. The construction of this drinking
water aqueduct was a feat only second in
importance to that of the maritime canal
itself ; it crosses salt lakes on an embank-
ment, with road and railway by its side.
It has also caused the desert to blossom like
the rose, and the leafy town of Ismailia now
stands where once was desert sand. It has
luxuriant gardens and parks, and is now the

(Left)
The
Break-
water,
three and
a half
miles long,
protects
the canalfrom
shifting
sands, and
is itself
a mighty
achieve-

ment.

(Right)
The West
Break-
water and
Canal,
Port Said.

yards, and the Eastern Mole, 1,830 yards,
were built. They have since been much
extended, and the figures to -day are 6,000
and 2,200 yards respectively.

In 1869 the Canal reached the Bitter
Lakes, and 1,500 million cubic metres of
sea water flowed in, taking six months to
fill up. The final triumph was now in sight,
and the date of formal opening was fixed
for November 17th, 1869, but plans were
almost spoiled at the eleventh hour. On
November 2nd, a seam of rock was encoun-
tered which smashed the buckets of the
dredgers, and stopped all work. But De
Lesseps blew it up with gunpowder, and
the work continued, but on the 16th, the
now completed canal was blocked by an
Egyptian frigate which ran aground, and
stuck fast ; while the Empress Eugenie was
actually on her way to open the Canal.
De Lesseps said he would blow up the ship,
rather than delay the official opening ; but,
happily, it was refloated, and on the
appointed day, the Aigle, bearing the
Empress and M. de Lesseps, proudly pro-
ceeded through the Canal to the Red Sea,
followed by a flotilla of vessels of all nations.

Port Said, which, before the Canal was a
huddle of mud huts at the edge of a desert;
is now a flourishing town of more than a
hundred thousand inhabitants, and one of
the world's great ports. Since the War, a
model town for the Canal employees has
been erected opposite Port Said, and named
Port Fuad, after the late King of Egypt
who opened it.
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DRIVER POWERTOOLS
FOR A REALLY HIGH-CLASS

TOOL AT A MODERATE
PRICE ASK YOUR DEALER
FOR DETAILS OF

DRIVER MACHINES
DESIGN AND ACCURACY

ABOVE AVERAGE STANDARD

If unable to obt in, we can advise of source of supply

Sole Concessionaires-

MOTOR DRIVEN
LATHES, DRILLS,
BENCH SAWS,
BAND SAWS,
JIG SAWS, ETC.

Manufactured by-
WALKER TURNER COMPANY INC.,
PLAINFIELD, NEW JERSEY, U.S.A.

E. P. BARRUS LTD.,
35-37 UPPER THAMES STREET, LONDON, E.C.4

CONSISTENTLY CHOSEN

by leading set designers
ANODE LEAD

ANODE

MICA
SEPARATORS

BONDING
MKA

BOTTOMSCENING
PLATE

,T,ED1,7CREENING

FILAMENT
SUPPORT
SPRING

CONTROL GRID
SUPPORT WIRE

BACH SCREENING
PLATE

SCREEN GRID
SUPPORT.

SCREENING
GRID.

CONTROL
GRID

GLASS
PINCH.

HIVAC VP2I5 (4 -pin)
Illustration shows construction of the two

Faraday Boxes.

HIVAC VALVES
SPECIFIED

VP2 1 5 (4 -pin) . 10/6
D210 3/9
Y220 10/6

High Vacuum Valve Co. Ltd., 113-117

This Hivac VP215 (4 -pin) is

without doubt the most per-
fectly shielded valve of its type
on the market. As will be seen
from the illustration, the valve
is built up in such a way that
the split anodes are entirely
enclosed in two Faraday boxes,
thus producing the best shield-
ing system possible.

This is one of the
three HIVAC valves
specified by Mr.
F. J. Camm for the
"EASY - to- BUILD

THREE"
Ask your dealer for Hivac

IYAc
THE SCIENTIFIC

VALVE
British Made

Farringdon Road, London, E.C.I

V.5.

for POSITIVE CONTACT
Since the inception of Radio our
energies have been solely direc-
ted to the important subject of
Contact, and our present high
reputation has been achieved by
such concentrated specialisation.
The ingenious designs of CLIX
Components have gone far to
solve the many problems relating
to Contact.
The CLIX range of contact com-
ponents includes over 36 lines, and
one or more of them are consis-
tently specified for sets described
in the various technical journals.
We illustrate CLIX Ceramic base
and standard type valveholders-
and one of the CLIX range of
Chassis Mounting strips.

CLIX VALVEHOLDERS Type V.1.4 -
and 5 -pin Specified for the
" EASY -TO -BUILD THREE."

LECTRO LINX LTD.
79a Rochester Row, London, S.W.1
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WIRELESS EXPE IMENTER
I T will be seen that the circuit of the
" Easy -to -build Three " is of the standard

screen -grid, detector, pentode type with
bandpass tuning for selectivity, but in-
corporating special arrangements for cut-
ting out the first coil for purposes which
will be described later.

A parallel -fed H.F. transformer coupling
is used between the H.F. and detector
stages, giving high stage gain and stability
of signal strength. Differential reaction
with its enormous advantages is employed,
and the low -frequency transformer is
parallel fed, giving a mild degree of bass
resonance partially to counteract the
accentuated H.F. response of the pentode.

It was not considered advisable to fit
tone control, but it may be added if desired.
All that is required is the usual 10,000 -
ohm resistance in series with a .01-mfd.
condenser shunted across the speaker.
Note that the on/off switch is so connected
that it breaks the grid -bias circuit and thus
avoids discharge of the G.B. battery
through the H.F. volume control.

Construction
The constructional work may be under-

taken by the novice with the utmost
confidence, and the work will be greatly
simplified if a chassis is obtained ready
drilled. If this is done, then the only tools
which will be needed are a screwdriver and
pair of pliers, although soldering should be
resorted to in certain places. However,
even this may be dispensed with in an
extreme case and connecting links em-
ployed. As will be seen from the wiring
diagram there are three large holes for the
valve -holders, and if you are drilling your

Three-quarter front and underneath
views of the "Easy -to -Build Three."

THE EASY -TO -
BUILD THREE

own chassis these should be cut with a 1 -in.
bit, and for the socket strips on the rear
of the chassis separate fin. holes may be
drilled to clear each socket, or slots may be
cut to accommodate both sockets in each
strip. An additional hole, fin. or fin.
in diameter, may then be drilled at any
convenient position on the rear runner
through which the multi -battery cord may
be passed.

Drilling Operations
It will be seen from the wiring diagram

that there are also a number of small holes

in the chassis through which the connecting
wires are passed and these are numbered
from 1 to 8. These may be drilled with
a k -in. drill, and when making these holes
an additional one may be drilled near the
end terminal on the coil chassis, next to
the group of terminals marked on the
wiring diagram " Not used." It will be
seen that the end terminal is not included
in the bracket identifying these terminals,
and it will be explained later how this extra
terminal may be employed as an additional
aerial connection. To facilitate wiring, the
holes may be numbered as on the wiring
plan on both the top and the underside
of the chassis, and then the valve -holders
and socket strips may be screwed into posi-
tion.

Wiring
Each constructor has his own idea as
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to the best method of carrying out wiring,
and there are several schemes which may
be adopted. Firstly, the under -chassis
components may be mounted, and all
wiring on this side completed, whilst the
chassis stands firm in an upside-down
position. On the other hand, all the
components may be mounted, and to
enable the chassis to be stood firmly in
any position side supports of scrap wood
may be fitted to the side runners and cut
to such a length that they clear the coil
screens. The first method is the simplest,
and by passing good long pieces of connect-
ing wire through the appropriate holes when
the underside is wired the operation of
wiring may be practically completed before
the chassis is turned over and the upper
components placed in position and the leads
then joined to the respective terminals.

Wire -ended Condensers
The wire ends which are fitted to the

fixed condensers will, in the case of C7 and
010, enable these components to be Con-
nected direct to the valve -holder sockets
and the H.F. choke and transformer. In
the case of C6 an additional length of wire

List of Components for the
"EASY -TO -BUILD THREE"

One set of Tutor Coils on Chassis
(B.T.S.).

One Three -gang Midget Condenser
( 0005 mfd. each section) (Cl,
C2, C3) (Polar).

One V.P. Horizontal Drive (Polar).
One .0003-mfd. Differential Reaction

Condenser (C4) (Graham Farish).
Five Fixed Condensers:

0001 mfd., type M. (C9)
0003 mfd., type M. (08)
002 mfd., tubular (C6) T.C.C.
1 mfd., tubular (C7)
5 mfd., tubular (C10)

Three Fixed Ohmite Resistances,
40,000 ohms, 5 megohms, and 1
megohm (R3, .RI, .R2) (Graham
Farish).

Two H.F. Chokes : one type H.M.S.,
one Disc type (Graham Farish).

One 50,000 -ohm Volume Control, type
VC.47 (R4) (Bulgin).

One Ace L.F. Transformer (1 : 3)
(Telsen).

One Three-point Switch, type S.36
(Bulgin).

Three Socket Strips, A.E., L.S., P.U.
(Belling -Lee).

Three Chassis -type Valve -holders : two
4 -pin and one 5 -pin (Clix).

Three Mounting Brackets (Peto-Scott).
Seven Wander Plugs : H.T.,- H.T.1,

H.T.2, G.B.1, G.B.2, G.B.3, G.B.-F
(Bowspring) (Belling -Lee).

Two Spades, L.T. + and L.T. -
(Belling -Lee).

One Metallised Chassis, 12 in. x 8 in.
with 3i -in. runners (Peto-Scott).

ACCESSORIES
Three Valves, V.P.215 (Four pin),

D.210, Y.220 (Hivac).
One 120 -volt H.T. Battery, Drydex

Superlife (Exide).
One 9 -volt G.B. Battery, H1001

(Drydex).
One 2 -volt Accumulator, DMG-C.

(Exide).
One Model 36S Stentorian Loud

Speaker (W.B.).
One Tutor Cabinet (Peto-Scott).

A

will have to be attached to one end to
enable connection tobe made, via hole No. 2,
to the coil unit. The resistances will be
supported by the connecting wires, and thus
a fairly stout wire should be used for this
purpose, as there is a moderate weight in
the resistances and it is necessary to guard
against short circuits which might arise
owing to the resistances falling slightly
when the chassis is reversed. It will be
seen in the wiring plan that the coil unit is
held down to the wooden chassis by four
bolts and nuts, two of the locking nuts
acting as earth return points (marked
M.B.). An alternative scheme would be to
employ ordinary wood screws to hold down

the coil unit and to pass wires through
additional holes in the chassis connected
to the heads of the screws. The first
method will prove more efficient, and it is a
good plan to make quite certain that the
surface of the metallised chassis and the
flanges of the coil unit are perfectly clean
before fitting the two together, and no
difficulties will then arise at a later date due
to poor contact.

Precautionary Measures
It will be noted that the on off/switch

and the reaction condenser are mounted
on component brackets screwed to the
underside of the chassis, and this is of

A Top and Underneath Chassis Wiring Diagram
of the " Easy -to -Build Three "

A. E

To CAP OF 1/i

PICK-UP.

METALLISED BASEBOARD.,

0

0
0
0
0

0

L.S
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WESTON TABLE TEST SETS in
unused condition. Model 301 ; Mov-
ing Coil Weston Voltmeter 0-30,
mounted flush in ebonite panel on table
brackets, space at back for cell, five
terminals and teat key. Great bargain
at 18/8 to clear ; limited number.
85 m/m FILM PROJECTORS
' Williamson " and " Cine Chrome,"

with lenses, etc., and spools arc and
lantern on floor, pedestal motor drive,
88 5.

ROTARY CONVERTORS for A.C. sets on D.C. mains. 220 D.C.
to 230-v. A.C. 90 watts E.D. Co. New, with filter and silence
cabinet. £7. P.A. size machine only, 400 watts output, unused.
Cost 230. Sale £16.
MOTOR GENERATORS. D.C./A.C. 420-v., 250 m.a., filter and
silence cab., 95/-.
MOTOR INTERRUPTORS for converting any volts, D.C. to A.C.
Takes 12 volts. 15/-.
PISTON RINGS It by f in., 9d. each.
TELEPHONES -The cheapest tester is a pair of 2/9 Sullivan
phones and a 6d. cell for any circuit. For short-wave sets Western
Elec. 2,000 ohms, 4/a pair. Ericsson 4/6.
CRYSTAL SETS (for crystal -pure reception). Table type " A,"
7/6. Double circuit type " B," 10/6.
TALKIE sound heads, £4 to 215.

THE SUPERSEDER makes H.T. from
your L.T. 2 -volt battery, rectified

FIX and smoothed. Three tappings.
Lasts indefinitely. A boon. List
£315. New, guaranteed, 87/6.
CHARGERS, H.T. & L.T., off A.C.
Metal -cased. Prang. and Rectifier.
2, 4, and 6 volts, 800 ma.; 60, 90,

and 120 volts, 100 ma., complete, 37/6, Larger. 6 volts, 2 amps.
all in steel cases, 57/6.
EXTRA SPEAKERS for 5/-. These new 2,000 ohm Table Model
Siemens are going quickly, so hurry up. Tones your boomer.
Just the Speaker for an extension. New, only 5/-.
EDISON STEEL CELLS. We have some of these high -capacity
discharge cells cheap up to 400 ah.
COIL TURN COUNTERS, for checking the number
of turns up to 9,999 on dial. Soiled, 1/3 each.
VACUO RESISTERS, wire ends, suitable where
1 -watt resistance is specified. 250,000 ohms, *at=meg., 1 meg., 2 meg. values in ohms, 4d. each.
Wire -wound 6 ohms strip, 8d. ; 10 ohms, 78. ; 200 ohms, 1/-.
Mies., 35 watts., 150 ohms, 2/6.
HOME RECORDING. New Tracker Sets, Geared Drive, with
Cutter Head, Diamond Needle, and Blanks. Bradford, 37/6 ;
Feigh, 27;6. Spare blanks, 4/- doz. Electric Gramo Motors,
Powerful Panatrope, 23 10. Small types Blue Flyer, 50 /- ;
Pacent, 45/-; H.M. Victor, 35/-.

Bend for Radio -Electrical -Scientific List, "P.M."
218 Upper Thames

p Street, E.C.2
Telephone: Central 4611.

" No amateur job," said
the sleuth,

"Too neat for a mug,
that's the truth ;

He used FLUXITE,
you see,

Quick and clean, you'll
agree ;

He's a very intelligent
youth."

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., 1/4 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! Your wheels will NOT keep
round and true unless the spokes are tied with
fine 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.

ELECTRADIX BARGAINS

ELECTRADIX RADIOS

itb

tifEcHmuLiciXIT
IT SIMPLIFIES ALL SOLDERING
FLUME Ltd., Dept.P.M., Dragon Iv orks, Bermondsey St., S.E.1

AMAZING VALUE !
Equal to the most expensive Rules

`LOG -LOG' POCKET

SLIDE RULE!
BRITISH MADE IN WELL -SEASONED

MAHOGANY
ACCURATE TO FOUR PLACES OF

DECIMALS
EACH ONLY

A

C
D
SCALES.

LOG -
LOG
SCALE.
REVERSED
C SCALE
WITH
RECIPROCALS.

Essential for
DIVISION, MUL-
TI PLIC ATI 0 N,
CUBES and CUBE
ROOTS, SQUARES
and SQUARE
ROOTS. MONEY
Calculations, Table
of Trigonometrical
Ratios on back. The
most complete rules
obtainable irrespective
of price. The scales are
more fully numbered
than those of expensive
instruments. Fitted with
aluminium framed, free -
view cursor. The rule is
also fitted with a spring
back to give flexibility
and prevent excessive
slackness or stillness of
the slide.

POSTAGE 3d.

COMPLETE
IN CASE

ACTUAL
SIZE

61 in. x
11 in.

(as sketch)

DESK
SIZE

RULE
12 in.
LONG

ONLY

5f.
3d.

POST
Foreign
Postage

6d.
with

invoice.

'Phone
MUSeum

8331

SPLENDID VALUE. DELIVERY BY RETURN
BOOK OF INSTRUCTIONS-" HOW TO USE

THE SLIDE RULE "-6d. EXTRA
Post your order NOW. Satisfaction guaranteed

or money instantly refunded

MARINE & OVERSEAS SERVICES, LTD.
(Dept. 5)

ROYAL HOTEL BGS.,WOBURN PLACE,LONDON,W.C.1

AND

DrpOex
BATTERIES

specified for the

160-bili
FOR L.T.

Exide DMG-C, 2 volts, 70 ampere hours - 12/ -

FOR H.T.

Drydex Super -Life, 120 volts - - 10/6

FOR G.B.

Drydex HI001, 9 volts - 10d.

Obtainable from Exide Service Stations and all reputable dealers.

Exide Batteries, Exide Works, Clifton Junction, near

Manchester. Also at London, Manchester, Birmingham,
Bristol, Glasgow, Dublin and Belfast.
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The panel layout.
1111111111111111

III III

24" 4 3*"

1 1 1

11111111111111ml

1 1 1 1 1 1 11 1 1 I 1 1 I

721/V/A/G
CONTROL

3i"

WAVECHANGE
SWITCH

3/8

/2"

plain wood. Thus, there is no connection
between the spindle of the switch or the
moving vanes of the reaction condenser.
Therefore, when mounting these two
brackets very short screws should be em-
ployed (I -in. round -head No. 4 screws will
be found ideal), and it will be seen on ex-
amination that if any longer screw is
employed there is a risk of it protruding
as far as the upper metallised surface and
thereby connecting these two points
together, with the result that the H.T.
supply will be short-circuited through R3
and the H.F. choke. If the chassis is
handled very much during constructional
work there is a risk also of poor contact
due to grease from the hands, and also a

14

The circuit diagram.

fracture of the metal surface. The coil
unit is, however, connected direct to the
earth terminal via one of the fixing bolts,
but the condenser assembly normally
obtains contact with the rotors through the
mounting feet. It will be seen that the
precaution has been taken of connecting
a wire from the front of the condenser
chassis to one of the holding -down bolts
on the coil unit, and in this way any possi-
bility of trouble arising has been overcome,
but it is necessary to make certain that the
wire makes good clean contact with
the coil unit side runner.

Battery Leads
To prevent the battery leads from being

R4

3 PO/NT
ON -OFF

(!)) H.7:-

pulled away from the various connecting
points a piece of insulating tape may be
wrapped round them on the inside of the
chassis so as to form a large " knot " which
will not pull through the hole drilled in the
rear of the chassis, but alternatively a
small ebonite or wooden cleat may be cut
and screwed across the cords on the rear
strip. Do not be tempted to use a strip
of metal for this purpose, as it may rub
against the leads and cut through the in-
sulation and thereby result in a short circuit.

Operating the Receiver
The tuning -in of programmes is accom-

plished on the " Easy -to -Build Three "
merely by the manipulation of the single
knob tuning control. Volume is regulated
by the upper left-hand control, whilst the
strength of weak stations is increased by
the lower left-hand control. The right-
hand top control merely changes the wave-
length upon which the receiver functions,
whilst the lower right-hand control switches
the set on and off. Before maximum
results will be obtained the condenser
must be adjusted so that each coil is tuned
to the same wavelength, and this prelimin-
ary trimming must be carried out carefully
in order to reap the full benefit of the three -
circuit tuner. Choose a weak station at the
lower end of the medium -wave band, and
if necessary use the reaction control in
order to obtain a sufficiently strong signal
to make the process simple. Then with an
insulated screwdriver carefully turn the
trimming screws first in one direction and
then in the other. As soon as the signal
increases in strength the reaction control
must be turned back, and in this way the
procedure is carried out always on the
weakest signal which can be heard. When no
further improvement the
set should be turned to the upper end of the
medium -wave band and a further station
trimmed.

The sensitivity with the band-pass tuned
circuit may be modified by eliminating one
of the coils, and for this reason the aerial
lead should be transferred to the end
terminal on the coil chassis.

C,0
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A MILLING ATTACHMENT FOR
THE LATHE

ASMALL milling attachment for a
screw cutting lathe is shown in the
accompanying drawings. It is suit-

able for a 6 -in. lathe, and can be adjusted to
suit smaller or larger tools. In Fig. 1 is
shown a side view, in Fig. 2 a rear view from
the operator's end, and in Fig. 3 a plan.

There are only three main parts-A, B, and
C, shown in Fig. 2. C is a simple cast-iron
base 1 in. thick, and can be made of a size
to suit the lathe compound slide -rest. It
is bolted down to the latter by the stud
which holds the tool -post ; this latter being
removed when the milling attachment is
to be used. A is a gun-metal casting, the
shape and dimensions of which are all
given from Figs. 1, 2, and 3. It has a ver-
tical and a horizontal member (all one in
the casting). The vertical member slides
up a circular column B, which is screwed
and locked in the cast-iron base plate. It
is bored out parallel on the lathe face plate
to 11 -in. diameter-the diameter of the
column B-and is drilled transversely to
take the clamping bolt and nut, and is then
slotted down as shown in Fig. 3, so that it
may be clamped tightly to the column.

The Column
The column can be made from a piece of

bright mild steel bar 1+ -in. diameter, and
5 in. long. At the bottom it is turned down
to I in. for 16- in., and the 11- in. at the end
is turned down to in. and screwed with a
Whitworth thread -11 threads to the inch.
This takes the lock nut. It fits into a re-
cessed or counterbored hole in the base
plate and screws into the reduced tapped

S

Fig. 2.-A rear
view of the device
from the operator's

end.

length of this hole. The fitting is shown in
section in Fig. 1. The top of the column is
shouldered to take the fin. thick top plate
which forms an outward bearing for the
draw -screw. Fig. 4 shows the arrangement.

The top of the column is reduced (for just
under fin. length) to fin. diameter to form

Fig. 1.-A side
view of the
lathe attachment

'5/S COLIAR

7464

101A.

piece of fin. iron plate, is the top bearing
for the draw -screw, the centre of this being
11 in. away from the centre of the column.

The casting C should be made in gun-
metal or brass. It is quicker to machine,
and it provides also an antifriction bearing
for the milling -cutter arbor or spindle.
The wooden pattern is simple to make.
The horizontal length which forms the long
bearing for the cutter spindle, can be
turned from a piece of hard wood and re-
cessed, pinned and glued in the block A
(Fig. 2). The latter has a long lug similarly
recessed into it at the back. The pattern
can be solid as far as the spindle bearing is
concerned; but the upright part to take
the pillar may have core prints top and
bottom, so that the foundry will core out
the centre hole. The core prints should be
I in. long and 1 in. in diameter. This will
leave room for carefully boring the 11 -in.
hole to fit the column.

To do this, the casting, A, should be
bolted to the lathe face plate with packing
pieces between the plate and the face of the
casting to ensure a clear way through for
the boring tool. There is no need to face
the ends (top and bottom) and they may be
left as cast. Then the spindle bearing
should be bored out. The casting is held
at one end in the three -jaw chuck and a drill
put through of about fin. diameter. Then
it may be opened to in. by another drill,
and finally bored out to eleven -sixteenths,
quite parallel and the end faced square with
the bore. Then the flaring or end taper
should be carefully turned from the end.
The angle is 18 degrees.

111111a2

11111111111m_

1111111mi

WHIT
m 1 I T. P.1.

5/ VVH T

a spigot and shoulder to fit the top plate.
The latter is shown in plan view below the
section which shows how the plate fits on
the spigotted end of the column and is held
down by a fin. Whitworth set -screw and a
washer.

The Top Plate
In this top plate, which can be made of a

Fig. 3.-A
plan view.

%WHIT

al Milal-II -MI

A_

3/4

5A; DIA.

The Top Slide
This should be set over 9 degrees to bore

this cone bearing, and the setting should be
marked so that it can be used to turn the
coned end of the spindle.

After completing the bore of the bearing,
a deep spiral groove should be run up it by
a sharp round -nosed inside tool ; this

groove should
have about [one
turn in 2 in., and
is to help in lubri-
cating the spindle.
The spindle should
be turned out of
cast - steel round
bar, 1 in. in di-
ameter. The
length will depend
on the lathe on
which the attach-
ment is to be used.tA

5 IN

Man tomo
11111111
IDS
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It should project far enough to prevent
its handle fouling any of the slides or
draw screw handles of the compound slide
rest. An overall length of 10in. should,
generally, be enough.

In the drawing the dimensions are only
given for the front end. The nose is in.

Fig. 4.-The outward bearing for the draw screw.

in diameter up to the 1 -in. shoulder. Part
of this is screwed fin. Whitworth eleven
threads per inch. This is to take the washer
and nut to hold the milling cutter which is
driven (or prevented from turning on the
spindle) by the pin shown in Fig. 3, which
is of fin. cast steel driven into a radial hole
in the spindle nose close up against the
shoulder.

The taper is turned down with the slide
set over to the angle required and is con-
tinued till the diameter reaches eleven six-
teenths of an inch. There can be little-
very little-rounding in here so that the
tool can come along the parallel bearing
part and clear the end without touching the
taper.

Testing the Slide
The top slide of the lathe should be tested

to see that all is parallel, or a sliding cut
should be taken along by the self feed to
ensure parallelism. The same precaution

should, of course, have been taken when
boring out the spindle boring.

The thread at the end of the parallel part
is then cut. It is standard Whitworth and
carries a nut and a lock nut with a steel
washer to face up to the end of the bearing.
The rest of the length of the spindle is
turned down to bottom thread diameter,
which will be a trifle less than # in. Actu-
ally 5.7 in. It must be just small enough
to allow the two lock nuts and the washer
to be pushed along it up to the threaded
portion. The end of the spindle is squared

in. across the flats.
The top plate for the pillar B shown in

Fig. 4, should be bored to fit the reduced end
of the pillar and bed down on the shoulder

kx 4

Fig. 5. - The
handle for the

draw screw.

and the set screw and washer should be put
on and the plate fastened, the casting A
having previously been put on the pillar and
both lined up central with each other.
Then the centre for the diameter hole
shown in plan in Fig. 4 should be marked
off at 18- in. from the centre of the pillar and
drilled down, tapping size, through the
plate and through casting A. The hole in
casting A should then be tapped right
through with a 178 --in. Whitworth tap. The
draw screw is of diameter all along and
screwed for 31 in. and the rest left plain to
size. The square on the end should be cut
and two collars turned and bored to fit and,
when the whole is assembled in the casting
A, and the plate B, the collars and spindle
should be bored through and taper pins

fitted through both collars and through the
spindle.

The Handle
The handle (Fig. 6), for the cutter spindle,

and the handle (Fig. 5), for the draw screw,
(for raising and lowering the spindle to feed
the cutter into the work), should be made
to size from mild steel strip stock, and the
square holes drilled and filed to fit the
squares on the milling spindle and the draw
screw. The handles are turned from mild
steel or brass and shouldered and rivetted
in the levers as shown in the sectional view
(Fig. 6). The hole in the lever for the draw
screw handle will be * in., and the handle
turned down to fit back of the shoulder.
The hole will be countersunk on the back,
and the handle rivetted over as in the case
of Fig. 6.

When using the attachment, the cutter is
above the work and the milling spindle is
normally at right angles to the work
between lathe centres. The cutter can be
traversed in both directions by the com-

Fig. 6. - The
handle for the
cutter spindle.

pound rest slides and, if necessary, the cut-
ter can be presented at an angle to the work
(as in cutting helical teeth) by loosening the .
top set screw on the pillar B, and the clamp
nut of casting A, and slowing both round
to the required angle on the pillar B.

C) visit the Meteorological Department
I of the Air Ministry, in Kingsway,

London, and to study the working of the
Weather Bureau at the Croydon air -port,
is to obtain fascinating glimpses of a
system which, in its comprehensiveness,
accuracy, and speed, is now in many
respects unique. From points all over
Europe, and from ships far out on the
Atlantic, messages pour into the Air
Ministry which give information of baro-
metric pressures, temperatures, wind -
strengths, cloud -formation, and all such
details as are needed in preparing the
weather maps which are the basis of the
work of the meteorological department.
During pioneer stages of civil flying between
London and the Continent, pilots were
served only by a sketchy system of weather
forecasts ; and their difficulties were often
increased owing to the fact that, in those
early days, there was no wireless communi-
cation between ground stations and
machines in flight.

The System To -day
To -day, not only has a splendid organi-

sation been brought into being for collecting
meteorological information, but methods
have been established by which all such
information is flashed from point to point
by wireless, and also communicated from
air -ports to air -liners in flight. The posi-

THE MODERN SYSTEM
OF METEOROLOGY

tion and probable movement of cyclones and
anti -cyclones, and of such unwelcome
phenomena as quickly -moving secondary
depressions, are plotted out on the weather
maps-which are being altered frequently
to conform with the news flashed in from
the network of observing stations.

Speed the Keynote
In addition to all the work of a routine

character, experts are constantly making
fresh studies of the weather in its flying
aspects ; and of course an airman's view of
meteorological conditions differs consider-
ably from that of those moving about at
earth -level. The question of the amount
of cloud that there may be in the sky is,
for example, an important one to air -liner
captains. They are concerned, also, as to
the possibility of conditions developing in
the air which may cause ice formation on
wings and control surfaces. And of course
it is essential for pilots to know what
visibility is likely to be at air -ports where
they are scheduled to alight.

Speed is the keynote of the whole system.
All day long main air -ports are broadcasting

news by wireless as to weather conditions
in their locality, and this information
becomes available immediately for pilots
who may be about to start on flights.
Arriving at the air -port some little time
before they are due to leave, air -liner
captains go into the meterological depart-
ment to see for themselves what weather
lies ahead of them along the route they may
be scheduled to follow. From this infor-
mation they plot out a flight just as a
ship's captain works out the course of his
vessel. According to the varying con-
ditions of wind and cloud, an air captain
will decide to fly at different heights during
his journey, always looking for assistance
from the wind and, at the same time, aiming
to fly at a height where his passengers may
avoid bumpy air. The functions of
meteorology, in its application to flying,
deal not only with what is going on at or
near ground level, but also with what is
happening high up in the air. Aeroplanes
ascend daily to collect upper -air data.
Small pilotless balloons are employed in
tests to ascertain wind -strength and
direction at various heights. In foggy
weather special observations are made to
determine the height of fog -banks above
the ground. In winter, too, the experts
are keenly on the look -out for conditions
likely to bring about ice formation, and
the pilots are warned accordingly.
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MASTERS OF MECHANICS
DURING some portion of our school-

days, most of us, unless our instructors
happened to, be more enlightened than

usual, were taught that James Watt in-
vented the steam engine. Tliat is the state-
ment of official history, and, as such, it is
still propagated by those who ought to
know better. James Watt no more in-
vented the steam engine than the writer of
these lines originated permanent waving or
submarines or the principles underlying
modern refrigeration machinery. As a
matter of fact, of course, to no one individual
can be ascribed the complete " invention "
of the steam engine, just as no single per-
sonage can be honoured with the origination
of the modern aeroplane.

Unfortunately, the true and complete his-
tory of the steam engine has never yet been
written. When, ultimately, that much to
be desired work appears, it will be found
that the modern steam engine, rather than
being based upon the
much lauded work of
James Watt, has been
developed upon lines
originated by a hitherto
more or less obscure
Cornish engineer, one
Richard Trevithick, by
name, who, living in the
age which saw the rise
to fame of Watt and his
shrewd business partner,
Matthew Boulton, was
forced by a variety of
circumstances to witness
the commercial success
of the Watt - Boulton
enterprises and, at the
same time, to look upon
the seeming failure of
his own inventions.

During Recent Years
It is only within com-

paratively recent years
that Richard Trevithick
has been accorded a
portion of the honour
which is due to him. As
time passes, however, the
work of Trevithick is
being assessed by engin-
eering historians at a
higher and higher value,
and it isbecoming clearly
apparent that, of the two
contemporaries, Trevi-
thick and Watt, the
mind of the former was
by far the more origin-
ative and inventive, if
not, perhaps, the more astute one.

Let us, before dealing with the personal
side of Trevithick's history, examine, for a
moment, the state of the steam engine
throughout the eighteenth century. The
" atmospheric "engine, invented by Thomas
Newcomen at the beginning of the eighteenth
century, operated in virtue of the external
pressure of the atmosphere upon a large
piston on the other side of which a vacuum
had been obtained by means of the con-
densation of steam. The Newcomen, or
" atmospheric " engine, although it was put
to commercial usages-mainly for mine -
pumping-was a very cumbersome and
wasteful engine and, in many instances, it
was not automatic in operation. James

No. 10. Richard
Trevithick, the
Cornish Steam
Engine and Loco-

motive Pioneer
Watt merely took the existing Newcomen
engine and gave to it a separate condenser.
That is to say he arranged for the con-
densation of the steam in a sep-
arate vessel or container and,
by so doing, he succeeded in
making the en- gine more effic-
ient and speedier in operation.

An old Broad Gauge locomotive built on designs evolved from Trevithick's high-pressure locos.
It now stands in a Devon railway station.

The Newcomen Engine

Nevertheless, despite the fact that Watt
obtained by special Act of Parliament a
virtual monopoly of steam-engine manufac-
ture over a period of many years, he was con-
tent to leave the Newcomen engine more or
less at the stage he found it.

Watt never attempted to construct
boilers which would stand up to steam pres-
sure. The Newcomen boiler was merely a
hot-water tank. Watt left it as a hot-water
tank. At the best, Watt's engines were
low-pressure steam engines only and, apart
from certain improvements in the matter of
obtaining rotary motion from the oscilla-
tions of the " beam " or cross -piece of the

" atmospheric " engine, even the most ad-
vanced of Watt's engines was little more
than a converted Newcomen engine.

It is to Richard Trevithick, mining en-
gineer, of Cornwall, that one of the first
advances in the application of steam power
is due. It occurred to the mind of Tre-
vithick that steam, being an expansive
medium, a much more satisfactory engine
would be obtained were it possible to con-
struct a boiler which would resist the ex-
panding power of steam so that the entire
expansive energy of the latter could be ex-
pended upon the piston. If such an engine
could be made practicable, the cumbersome
and unwieldy mechanism inherent in the
Newcomen engine would be able to be dis-
pensed with and the newer engine would be
much more compact in build. What is
more, it could be mounted upon wheels and
made to travel over the ground by means
of its own developed power. In all respects

therefore, the
" high - pressure "
engine formulated
by Trevithick would
represent an enorm-
ous and, indeed, a
truly radical im-
provement upon the
early Newcomen
and the later Watt-
Newcomen types of
engine.

The High-
pressure Engine
The story of

Trevithick's active
life is, to a large
extent, the story of
his efforts to build
and to make prac-
ticable the high-
pressure engine, the
only radical form
of steam engine.
Trevithick's life -
story, however, is,
alas, the tale of a
life spent in disap-
pointing endeavour,
of a life pitting itself
against powerful
interests and mon-
opolies, and of a
life which came to
a close amidst im-
poverishment! Such
is frequently the
fate of the pioneer.

Richard Trevi-
thick first opened

his eyes in the upper room of a cottage situated
in the Cornish parish of Illogan. The date of
his birth was April 13th, 1771. His father
was a mine manager and thus it is evident
that from his earliest years the young
Richard was reared in an atmosphere of
mechanics and of matters engineering.
Young Trevithick went to school at Cam -
borne, which was then a village just a little
more than a mile distant. His school -
reports were anything but favourable.
" Richard Trevithick," the schoolmaster
wrote, " is disobedient, slow, obstinate, and
spoiled. He is frequently absent and very
inattentive." The whole truth of the
matter was that Richard was a dreamer.
Ho was not of the ordinary brand of boys.
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And, growing up and entering upon the real
difficulties of life, Richard Trevithick re-
mained for ever a dreamer, although he
diverted the main current of his dreams
towards essentially useful and practical
ends.

Served with an Injunction
During Trevithick's boyhood, James

Watt, in conjunction with his partner,
Matthew Boulton, descended upon Cornwall
and, in virtue of the Watt patent of 1769,
obtained a practical monopoly of steam-
engine construction and development.
Early in his career as an engineer, Tre-
vithick fell foul of the Watt-Boulton
monopoly. We find Trevithick being
served, in 1796, with an injunction in
respect of his alleged infringement of Watt's
master patent. But he cared little about
this. Watt's engine, commercially success-
ful though it was, Trevithick saw to be
founded upon fallacious and unpracticable
principles. Already the dreams of a real
steam engine, of an engine which would
function by reason of its inherently -de-
veloped steam power had assailed Tre-
vithick's mind and in the following year-
the year of his marriage-he constructed the
world's first " high-pressure " steam engine,
that is to say, the first engine which ran in
consequence of its internally -generated
steam power. The engine was but a model,
but it served for the basis of a still more
significant model-the working model of a
" high-pressure " steam engine which ran
along the ground on road wheels which were
driven by its own power.

The idea of the locomotive fascinated
Trevithick. In his spare time-he was now
a Cornish mining engineer-he worked in-
cessantly at the building of locomotive
models. At last he succeeded in building
a locomotive which was sufficiently powerful
to carry passengers and to run on the roads.
This was in 1801, and on the Christmas Eve
of that year he gave his new locomotive its
first practical road trial just outside the
village of Camborne.

An Eye -witness Account

The event was an historic one and a
colourful account of it has been left by an
eye -witness of the proceedings :

" In the year 1801, upon Christmas Eve,
towards evening, Captain Dick (i.e. Tre-
vithick) got up steam out in the high road,
just outside the shop at the Weith. When
we see'd that Captain Dick was a -going to
turn on steam, we jumped up, as many as
could-maybe seven or eight of us. 'Twas
a stiffish hill going up from the Weith up to
the Camborne beacon, but she went up like
a little bird. When she had gone about a
quarter of a mile, there was a roughish piece
of road, covered with loose stones. She
didn't go quite so fast, and as it was a flood
of rain, and we were very squeezed to-
gether, I jumped off. She was going faster
than I could walk, and went up the hill about
a quarter or half a mile farther, when they
turned her, and came back to the shop."

Two years later, Trevithick constructed
another locomotive on lines similar to the
above. This he actually employed on a
railroad used in conjunction with a South
Wales ironworks. In the same year, he
appears, also, to have built a second " road -
carriage," as he termed his locomotives, and
to have sent this to London.

Trevithick was now making a name for
himself as an inventor and a constructor of
high-pressure steam engines, both of the
stationary and the mobile variety. As was
only to be expected, he incurred the wrath

of the Watt-Boulton faction by his activities
in the steam-engine world. It is on record
that Watt himself-the great James Watt !
-actually stated that his humbler contem-
porary, Trevithick, deserved hanging for
bringing into use his high-pressure engine.
Watt certainly did all he could to run
counter to Trevithick's activities and it is,
in no uncertain manner, due to the opposi-
tion which he received that Trevithick's life-
work failed to bring comfortable circum-
stances to him, let alone affluence.

In 1805, Trevithick built a locomotive for
a railway at Newcastle-upon-Tyne, and in
the same year he succeeded in propelling a
barge along a canal by means of paddle-
wheels actuated by one of his portable
steam engines.

Probably, Trevithick's best-
known loco- motive was the
one which he named Catch Me
Who Can, and which he exhib-
ited in London in 1808. A por-
tion of a tract of land near to
the present-day site of Euston
Road was railed off. Here a cir-
cular track was laid down and
over this round about line Trey -

hailed as the world's first successful loco-
motive constructor. But Trevithick was,
by some strange mannerism of Destiny, just
a little too soon with his inventions.
" Steam -mindedness " had not yet fully
descended upon the country. Railways
stretching from town to town were, indeed,
mooted in Trevithick's heyday, but,
usually, they were pooh-poohed as vain
imaginings and utter impossibilities.

The patent literature of the year 1809
contains a number of Trevithick's inven-
tions. In that year, along with another
individual, he took out patents for floating
docks, iron masts for ships, timber -bending
appliances, iron buoys, iron ships, and so on.
Even a patent for a process of cooking by
steam appears in his name I

A Bankrupt
In 1811, the name of Richard Trevithick

appeared in the bankruptcy lists. Despite,
his many inventions, in spite, even, of his
crowning invention of the high-pressure
steam engine and locomotive, Trevithick-
not through any degree of over -spending,
but merely owing to an insufficiency of in-
come-was made a debtor. Necessity,
however, is ever a good accelerator of men's
minds and in the year of his bankruptcy
proceedings we have Trevithick applying

himself vigorously to the construc-
tion of an improved boiler and mine -

70.
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A locomotive designed by Richard Trevithick, built at Gateshead, 1805.

ithick's Catch Me Who Can locomo-
tive ran daily during a period of a few
weeks. The engine drew a carriage at the
speed of about twelve miles an hour. Ad-
mittance to the enclosure was at the rate of
a shilling per person, which admittance -
charge included the right to a ride in the
locomotive carriage for any individual who
was more adventurous than the rest.

" Catch Me Who Can "
Ultimately, a rail fractured and Tre-

vithick's new wonder, Catch Me Who Can,
ran off its track at a tangent and over-
turned. No one was injured, but the pro-
ceeds of the admissions to the enclosure were
not sufficient to bear the expense of over-
hauling the locomotive, and so the railroad
exhibit came to an end.

Trevithick's Catch Me Who Can loco-
motive was built upon the high-pressure
principle. The steam generated within the
locomotive's boiler directly actuated the
piston and the movement of the latter was
communicated to the rear wheel of the
vehicle by means of a reciprocating mechan-
ism. If Trevithick had invented and ex-
hibited his improved steam locomotive
twenty years later, he might have made a
fortune for himself and have had his memory

engine and erecting it at the Wheal Prosper
mine, in Cornwall.

Much of the success of Trevithick's im-
proved steam engines was due not only to
their radically different nature from the
Watt-Newcomen engines but, also, more
fundamentally, to the strength of the steam
boilers which Trevithick constructed. The
Watt-Newcomen boilers were only capable
of withstanding pressures of a few pounds
per square inch. Trevithick's boilers, on
the other hand; were frequently able to
stand up to internal pressures of 150 lb. per
square inch. Trevithick, in reality, gave to
the engineering world the well-known
Cornish boiler and from this boiler the well-
nigh universal Lancashire boiler descended.

In 1821, Trevithick visited Chili on a
copper mining expedition. He had already
been to Peru in connection with the erection
of steam-engine plant. His overseas enter-
prises, however, were doomed to the same
back luck which was accorded to his English
activities. After several years spent in
South American lands, Trevithick returned
to England in a penniless condition.

He died at the " Bull Inn," Dart-
ford, Kent, where he had been lodging, on
April 22nd, 1833, and he was buried, by
semi-publib subscription, in the local church-
yard.
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In this Second Article the Methods
14'11Ye CaMA/6 of Setting a Plane and of Sharpen-/Ray

ing and Setting Saws are Explained.
Fig. 1.-Plane cutting iron and back iron or cap, to go between the two extremes, again de -

showing how they are fitted together. pending upon the hardness of the wood.
HAVING dealt last month with the

methods of sharpening various so-
called edge tools, it is appropriate now

to consider the setting of such tools as planes
and saws, and also the method of sharpening
the latter. A plane, whether it be of the
smoothing, jack or trying variety, is by no
means an easy tool to set correctly, and
there are many points which must be under-
stood.

In the first place it will be assumed that
the plane has a wooden stock, for this type
is more generally used than the steel -bodied
kind, mainly because it is so much less ex-
pensive. It may be imagined that the

Sr.e/A-/A/6- Borro/v

Fig.3.-This illustra-
tion shows the various
parts of a wooden

jack plane.

cutting iron has just been sharpened, as
described before, for this gives a definite
starting point. The first step is to fit the
back -iron or cap, shown in Fig. 1, and this
is done by passing the head of the short
screw through the circular hole at the end
of the slot in the plane iron, placing the cap
against the flat side of the blade. Next,
the cap is moved along until its edge is
between in. and it in. away from the cut-
ting edge. The exact distance depends
upon the kind of wood with which the tool
is to be used, as well as upon the variety of
plane which is being used ; for a jack plane
(normal length up to 14 in.) to be used with
soft wood the greater distance may be
allowed ; when hard wood, such as oak, ash,
sycamore or beech, is to be planed the lesser
distance should be left ; in the case of a try-
ing plane or a smoothing plane, it is possible

Attaching the Back Iron
Having set the cap to the approximately

correct distance, the screw can be tightened
by means of a screwdriver as shown in Fig.
2. It will be seen that the two irons are
held in the left hand with the first two
fingers " astride " the threaded brass bush
which projects from the cap, Before the
screw is fully tightened, again examine the
distance separating the edges of the two
irons, because this may have been altered.
If it is correct, and assuming that the two
edges are perfectly parallel, the tightening
can be completed.

Tightening the Wedge
The next step is to lay the irons on the

inclined bed of the plane with the back
iron uppermost and to hold them in place

Sroct-
*with the left thumb, while the fingers
the stock. By holding the plane in
manner it can easily be turned in
direction and there is no feeling of
" gaucheness." Turn the plane over
so that the line of the sole is in line with
the eye and, looking down the plane
with one eye, adjust the irons until
the cutting edge projects a suitable
distance from the sole. Once again
the amount of projection depends upon
the wood to be treated and the type
of plane, but generally varies between

in. and A- in. For a smoothing or
trying plane, or for a jack plane for
hard wood, the cutting edge should
appear merely as a fine hair -line
running across the sole. It is essential
that the amount of projection should
be uniform across the sole, with the
exception that the extreme ends are
slightly curved.

Having adjusted this distance,
insert the wedge (see Fig. 3), still
keeping the thumb in place holding

grip
this
any

Fig. 2.-The clamp-
ing screw can best be
tightened by holding
the iron on the bench
top, as shown here.

the irons. Push down the wedge as
far as it will go with the fingers, and
then strike it with a wide -faced ham-
mer. When the wedge is tightly in place,
it is necessary once again to check the pro-
jection of the cutting edge, for it might have
been increased by driving in the wedge, or
the cutting iron might have been turned
towards one side so that one corner projects
more than the other. If it is found neces-
sary to " take -back " the iron, the method
in the case of a jack or trying plane is to
strike the button or front of the plane
shown in Fig. 3. One quick blow should
be given-holding the plane as before
when it will be found that the iron has
sprung back. Tighten the wedge and
examine the projection again ; if it is still
too great, repeat the process ; if it has been
made too small the iron can be driven down
by tapping the upper end with the hammer.

Fig. 4.-The iron of a smoothing plane is set back by
striking the heel of the plane with a hammer or mallet.
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PICTURES
OF OUR SEASIDE RESORTS

MAGNIFICENTLY produced in
I photogravure, " ROUND OUR

COASTS" takes you on a delightful
coastal tour of England and Scotland,
calling in at over a hundred holiday places.
Along the South Coast to pastoral Devon
and the rugged beauty of Cornwall ;
round the Severn Valley, up the Welsh
Coast, and past gay Blackpool to the
Highlands ; then South along the whole
of the East Coast of Scotland and
England.

" ROUND OUR COASTS " is a

NEW IDEA In summer books, for it
is composed almost entirely of photo-
graphs, providing the finest pictorial survey of holiday resorts published. You will find superb photographs of sandy bays,
fashionable promenades, rocky inlets tucked away on the Atlantic seaboard, resorts quiet and gay, holiday haunts that
combine beautiful country with the seaside. Scores of ideas to help you select your holiday resort this year, as well as
much useful Information. There is nothing quite like " ROUND OUR COASTS." Out To -day 6d. Be sure of your copy.

"ROUND OUR COASTS" tO
,

D.

George Newnes, Ltd.
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When dealing with a smoothing plane,
the process is similar, except that instead of
striking the front of the plane to move the
iron backward it is the heel which is struck,
as shown in Fig. 4.

The method described above will probably
appear somewhat lengthy and tedious, but
it is neither. After quite a small amount of
practice, the whole job can be done in
approximately one minute.
Truing the Sole

While the plane is being used it might
occasionally be necessary to reset it because
it is found that the iron is " digging -in," or
because the wood is being planed too slowly.
This can be done in precisely the same
manner as the preliminary setting just
described.

It might sometimes be found with an old
plane that, although the iron is apparently
set well forward, it is impossible to cut with
it. When the iron is driven down still
more, it will probably be found that it
" tears " the surface of the wood, or that
the plane " dithers," leaving ridges across
the wood. This indicates that the sole is
worn out of truth, and requires to be
straightened. This is a job which the
amateur would do well to entrust to a com-
petent joiner, because only a slight amount
of wood must be removed, and a steel trying
plane is desirable for carrying out the work.
A possible alternative is carefully to glue a
sheet of coarse glass-paper on a perfectly
flat board and, after removing the iron and
wedge, to rub the sole of the plane backward
and forward over this. Care must be taken
that an even pressure is applied to the plane
stock, and that the sole is kept in close con-
tact with the glass-paper. After rubbing
backward and forward a few times, test the
surface of the stock in both directions, and
in several places, with a straight edge (a
steel rule is ideal). When the sole is true,
repeat the process using a sheet of fine glass-
paper.
Oil the Stock

After this be careful to wipe off any traces
of glass which have adhered to the wood,
and then paint the smooth surface with raw
linseed oil. Rub the oil into the wood with
a rag, and then make one or two additional
applications. It is worthy of mention in
passing that the whole stock should be
painted with raw linseed oil every few
months ; this keeps the wood supple and
prevents cracking or the ingress of moisture.

Fig. 9.-Another type of automatic saw -set.

In the case of a new plane it is an excellent
plan to stuff up the mouth with a strip of

TPZ4N61/LAR
SAW /71E

wood or a roll of paper and to
fill the opening with oil, allow-
ing this to remain for at least
twenty-four hours. The same treat-
ment can be given to an old plane
which has been standing idle for
some time.

Sharpening a Saw
The sharpening of a saw is work which the

amateur rarely attempts, although it is not
unduly difficult for those who are prepared
to practice-preferably on an old saw. All
that is required is a triangular saw file, as
shown in Fig. 5. This is a fine file, and an
ordinary three -cornered file with coarse
teeth must not be used. The saw blade
should be held in the vice by clamping it
between two stout boards, as shown in Fig. 5.

Starting at one end, carefully
observe the angle at which the
teeth have previously been filed,
and apply the saw file at exactly
the same angle. It will be seen
that alternate teeth are filed in
opposite directions ; the lines of
filing are at right -angles to each
other, but are not at right -angles to
the edge of the saw.

Insert the file between the first
two teeth and at the same angle as
that to which they have previously
been filed (about 80 degrees to the
face of the blade) and make about
three strokes forward and back-
ward. Next move the file to the
third space between the teeth and
repeat. + In this manner alternate
teeth should be filed over the

Fig. 6.-This is a section through a saw,
and shows the angle set for the teeth.

11/00DEN
OCEili-114(

froar gate as
Fig. 5.-A saw can be sharp-
ened by means of a fine-tooth
triangular file after clamping
the saw between boards held in

the vice.

length of the vice jaws, after which the
saw should be moved along until the next
6 in. or so is gripped. Continue in this
manner to the end of the blade, always
taking care that the file is maintained at
the same angle throughout. It is also
important that all teeth be filed to the
same extent. When one half of the teeth
have been filed, the saw should be turned
round in the vice, and the remaining teeth
sharpened.
Methods of Saw -setting

When the teeth have all been sharpened
in this manner they should be set-that is,
they must be bent outward slightly so that
the cut made by the saw is wider than the
blade is thick. If this were not done it would
be difficult to cut with the saw due to the
friction between it and the sides of the cut.

In setting, alternate teeth are bent in
opposite directions, and should each be
turned outward to the extent of about 10
degrees, as shown in Fig. 6. There are
several methods of setting, the most popular
of which is by means of the simple tool
shown in Fig. 7, and which consists of a
strip of steel with cuts of varying width
made in one edge to grip teeth of different
thicknesses. All that is necessary is to
grip the saw in the vice as before, slip the
saw -set over each tooth in turn, and bend
it outward ; the set merely forms a con-
venient lever.

Another method is by using a special
" automatic " type of tool like that shown
in Fig. 8. This is used like a pair of pliers,

Fig. 7.-A simple saw -set consisting of a strip of steel with notches of
different widths. One of these is used to grip the teeth when bending.

Fig. 8.-An
automatic
saw - setting
tool which

is gripped in the same
manner as a pair of pliers.
Different triangular jaws
can, be fitted to suit the

size o the teeth.

and after inserting a triangular jaw of cor-
rect size for the teeth to be bent it is neces-
sary only to grip the handles to set the teeth
to the correct angle.

A method of setting which is not as well
known, but which is ideal for use with dove-
tail saws and others having very small
teeth, consists of laying the edge of the saw
on a board of fairly soft wood and bending
the teeth with a fine pin punch and hammer.
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MAKE YOUR MODEL RAILWAY TRACK
LOOK LIKE THE REAL RAILWAYS

We supply the most economical Good Quality permanent way components
obtainable. Here is the list-

Solid drawn Steel Rails, of exact section, in 3 ft. lengths, with clean cut,
squared ends, 2d. per length, Is. 8d. per doz. lengths.
FISHPLATE. Made of spring brass ... 3s. 6d. per 100
C HA I F S: Standard pattern die-cast ... 3s. per 100
KEYLESS CHAIRS. Die-cast. (Uncoloured) Is. 6d. per 100
SLEEPERS. 3 in. long ... 2s. per 100
LONGITUDINAL BATTENS. 36 In. long, treated with

compound
HOLDING DWAIN SPIKES Id. per 100
Point Parts for Steel Track, Gauge 0, 3 ft. radius turnout, non -electric,

without lever, packed in cardboard box. A diagram showing method of
assembling the points is included. Price 6s. 6d. Postage 6d.

Centre rail and accessories for converting to electric. Price Is. 8d. extra

ADDITIONS FOR ELECTRIC TRACK
Centre Rail, drawn brass, in 3 ft. lengths 4s. per doz.
Centre Rail Chairs, special pattern, for raised or "all level

track (specify which) ... 3s. 4d. per 100
Centre Rail Fishplates, in brass ... ... 4s. 3d. per 100

For full details of Track and all Model Railway Accessories
get A.16. Model Railway Catalogue, 6d. (post free).

BASSETT - LOWKE LTD.
MODEL MAKERS, London, 112 High Holborn, W.C.1
NORTHAMPTON Manchester, 28 Corporation Street.

If you are interested in:-
RAILWAYS & LOCOMOTIVES
write to
The Locomotive Publishing Co. Ltd.

(A. DEPT.)

3 Amen Corner,
LONDON, E.C.4

FOR LISTS OF BOOKS AND PHOTOGRAPHS.
SENT FREE.

AUSTER EQUIPMENT
FOR THE £20 CAR

as recommended by Mr. F. J. Camm

SCREEN -SAFETY GLASS
CHROMIUM PLATED OR BLACK ENAMELLED FINISH

HOOD - IN RED LEATHERETTE

SQUAB & SEAT - IN RED
LEATHERETTE

OBTAINABLE FROM
AUSTER LTD., BARFORD STREET, BIRMINGHAM

Bond's 'Simplex' Petrol Engine
1j in. bore x 1 in. stroke.

Weight 41 lb.
with 4 -in. flywheel.

Water or Air Cooled. This Engine is
fitted with cast-iron head, rocker supports
cast in one piece. The cylinder is iron
with aluminium jacket shrunk on. The
crankcase and piston are cast in Electron
metal for ultra lightness. The design
follows the latest practice, having car

type valve gear, straight push
rods, flat head tappets, inclined
ports, high compression piston.

Send for Bond's 1936 Cata-
logue for full particulars,
6d. post free. It also con-
tains a full list of all types
of ship fittings.

SET OF
CASTINGS

complete with drawing.

19/6 Postage

Set of castings with stampings,
finished rings, gears, springs
and all materials, with
drawing.

301- Postage

BOND'S O'Euston Road, Ltd.
254 EUSTON ROAD, LONDON, N.W.1

'Phone Museum 7137. Established 1887.

HE IS 60

AND LOOKS 35

BALDNESS BARS PROMOTION
A MODERN MIRACLE

MEDICAL Science has at last discovered a simple
method whereby the dormant hair follicles can be re-
stored to VIGOROUS LIFE, enabling them to produce
new and naturally coloured hair.

One delighted Client of 89i who was bald for over 3o
years reported that the " C.1..L" treatment produced a
FINE GROWTH OF NEW HAIR. The ages of other
equally grateful Clients range from 22 to 81. MEDICALLY
RECOMMENDED. £1,000 for denial.

Write to -day for a copy of our Illustrated Book entitled
"HOW TO ACQUIRE PERFECT HAIR GROWTH."
Post free privately from;-

THE LABORATORIES (P.M.),
37 New Bond Street, London, W.1.

The ONLY cure in the world for Baldness endorsed
by the Press and the MEDICAL PROFESSION.

A Complete Drawing Office

SIZE OF BOARD 24" X 16' (HALF IMPERIAL).
Including Drawing Board, Drafting Machine, 45° and 6o°

Set Squares and Drawing Paper.
20./

LARGER SIZES IN PREPARATION.
ORDERS executed From MODERN PRODUCTS LTD.
in strict rotation. 264-6 High Road, Chiswick, W.4.
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The Latest
Modelling

By E. Beal
More about Gravity Hump Yards

HAVING incorporated in the previous
article some instructions as to hump
wagon -sorting yards, it will perhaps

be desirable to proceed forthwith to elabor-
ate somewhat upon the subject. The pres-
ent stage might be 'a good one at which to
give more detailed information and sugges-
tion. I have stated that this feature is the
most attractive one of all railway features
to model and operate ; the excellent Lanai
Uncoupler is largely responsible for making
the manipulation of traffic in such a yard
practicable. This appliance is almost in-
fallible in its action and makes remote con-
trol of shunting work feasible. It is also
possible to obtain the new Reidmere loco-
motive mechanism, for an extra shilling or
two, specially geared for this work, so that
one has that sluggish yet free and easy
movement of the engine which is so neces-
sary. In the large picture which ac 1 m-
panied the last article there is shown an
0.6.0 tender engine built by the writer and
fitted with the loop for this uncoupler, as
well as being low -geared to a ratio of 40 to 1.

Railway Clearing Houses
It is the frequent practice nowadays to

send off trains of wagons as loaded at goods
depots, unsorted, to the nearest marshalling
yard. This is often located at a point not
far away from, but rarely within the imme-
diate bounds of great towns and cities.
Here, trains from the depots and docks or
from other railways are made up in ordered
shipments or series, to be taken off to their
specific destinations by main line engines.
One long train may be made up into a dozen
lesser or local trains. Coal wagons are
sorted for their respective companies or
owners. At these large yards also those
special purpose wagons are picked out and

EN I

o 1 a

in Railway
AA

Fig. 1.-A comprehensive view of the West Midland Railway station.

included in trains bound for places where
such vehicles are needed. Under the mod-
ern Railway Clearing House Regulations,
every wagon in use has to be carefully kept
account of so that its whereabouts can at all
times be traced by reference to documents.
The introduction of the gravity or "hump "

THE
TWO STANDARD WORKS-

MODEL AEROPLANES
AND AIRSHIPS

POWER DRIVEN MODEL
AIRCRAFT

Each containing 96 pages and over 120 illustrations

I /- each or I a by post from Geo. Newnes
Ltd., 8-11 Southampton St., Strand, W.C.2.

yards has enormously speeded up the hand-
ling of such traffic. Whereas formerly it
was necessary for almost every wagon to be
pulled and pushed from one siding to an-
other, there is only one movement for each
wagon in this modern device. As the train
is pushed slowly over the hump by the yard

111112 BLOCK 12 ins LONG

SPECIAL HUMP BLOCK Tins LONG

UNCOUPLING RAMC?

in PLANED BATTEN AT I in 18 INCLINE.

MAIN BASEBOARD.
5 6 7 8 9 10 11 12

scAte0FINcHts

engine, shunters at the summit uncouple
the vehicles one by one, and by the opera-
tion of various switches in the control cabin
divert each wagon to its proper road in the
yard. The sudden descent causes the
wagons to break away rapidly from one
another and allows the necessary space and
time between each wagon's movements for
the operation of the points from the cabin.
The usual speed for a wagon near the top
of the hump is about 2 m.p.h. At this
speed it sets off down a sharp, short gradient
and is given a good start ahead of the
following wagon. The gradient then
flattens out for a steadier speed of 3 to 4 m.p.h.
The gradients vary slightly according to
whether the yard is for up or down traffic,
and whether loaded or unloaded wagons are
the more usual on this up or down road.
In America, many such yards have a sum-
mer and winter hump, allowing for the con-
dition of lubrication and so forth. In
actual practice the requisite gradients are
not so very severe, varying as they do
from 1 in 25 to 1 in 100 or more.

Speed Regulator
Wagon retarders are frequently installed,

by means of which the speed can be regu-
lated after the wagon has broken away from
its train, according to the distance it has to
travel along its track ; if the latter is fairly

DIRECTION OF SHUNT

NORMAL
HIGH LEVEL

Fig 2.-A sectional view of the hump yard.
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.0 1 2 4 5 6 7

SCALE OF FEET

UP AND DOWN MAIN UNE GRADIENT

ENGINE
SHED

SIDING TO FACTORY SITE

I in 18 r

,Fig. 3.-A plan of a hump
yard layout for the corner

of a room.

full of wagons the speed
must be cut down be-

' fore the vehicle is finally
liberated. Ideally, the
gradient should be steep
enough near the apex to
send the wagon the full

length of the siding, and gradual enough
towards the end of the siding to check the
wagon before it has run right through.
In model practice the gradients have to be
much steeper owing to the extreme light-
ness of the tiny wagons even when loaded.
As the vehicles pass over the hump they
are weighed while in motion on a weigh-
bridge. There are also tracks immediately
near the arrival track for defective wagons
and for brake vans, as well as a short siding
in which the yard engine finds refuge in
order to get behind the entering train from
the main line. The actual size of these
yards varies greatly with different localities.
In a model it is possible, even in the smallest
scale, to have only a few sorting sidings,
and of course the length has greatly to be
restricted. But the 00 -gauge and lesser
standards are the first real opportunity for
the modelling of this feature at all indoors.
With the most compact arrangements of
the needful tracks there is inevitably a great
demand for length of site.

The procedure followed in the sorting of
a newly arrived train has already been out-
lined in the earlier article, and there is no
need of repetition. Nor is it necessary to
repeat the suggested percentage of the
various gradients, except to say that these,
of course, will naturally differ with the

RAMP

HUMP

DOWN

varying length of the layout of the yard.
In a lengthy yard the inclines will be essen-
tially more gradual. In Fig. 1 we have a
sketch of a more or less standard hump
profile, showing a train of wagons in process
of being shunted. The arrangement of the
substructure is also indicated. The hump
itself consists of a single block of wood
71 in. long, 2 in. wide and varying from a
feather -edge at the ends to in. thickness in

ramp's upper surface must be of correct
height and in perfect alignment with the
surface of the rail, though slightly higher all
the way, and sloping downwards at the ends.

The Site
It has been said that a good site for such

a yard is a position between a high level and
a low level main line, so that trains may
enter from the former and depart by the
latter, and so that the incline falls naturally
within the yard limits. But this is not
absolutely necessary. The yard may take
out from a low level main line provided,
of course, that there is allowed enough length
for the arrival track, prior to the hump, to
rise to the normal high level grade of 2} in.

Fig. 3 shows a layout plan for a hump
yard to suit the corner of a layout. A
double track main line at a rising gradient
skirts the outer wall of the room, and from
the foot of it there turns out a branch single
line to say, a factory site in the north-east
corner. From the summit of the main line
in the north-east there also turns out a short
arrival siding for goods trains. A bridge
spans the factory siding, and the uncoupling
ramp is situated on it. A crossover should be

Fig. 4.-A street scene and locomotive depot on the West Midland Railway.

the centre. This is carefully shaped on its
upper surface to allow the very easy shape of
the track -surface when the rails are laid.
The other gradients are to be seen in the
drawing. In the two plans given the whole
of that portion of the yard base which has to
be raised at one end is shown by dotted lines.
Fig. 1 also indicates the position of the un-
coupling ramp, which, since it has to lie on
a humped surface, must consist either of
springy wood or of other flexible material.
It might conceivably be made of some metal
strip or other. The main point is that the

- I in 20 up to HUMP - in 1E1

LOUD grE7=--'
LOW LEVEL UP AND DOWN

MAIN LINES.

I in 12-->"-- -1,

placed in a trailing direction near the summit
of the main line, and up trains can enter the
yard by taking this crossover ; the main-
line engine in such an event departing forth-
with by the main line and not entering the
yard at all. The necessary gradients are
indicated, though these are in all cases sub-
ject to experiment.

An " Up and Down " Yard
A much more typical standard " up and

down " yard for the straight side of a room,
and for both sides of a low level double
main line, is shOwn in Fig. 5. In this in-
stance it has been necessary to include a

I >I

LOW

LOCO

LOCO RUN -ROUND

-I in IS - X I in 12 -><-- I in IS >.<

FALL OF 2)4 ins

5

I in 20 up GIVES ins RISE-o.

1p U

SCALE OF FEET Fig. 5.-A plan for a hump yard layout for the straight side of a room.
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R.000UGHT COLUMN

Fig. 6.-Details of
aflood-light column.
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appearance of the layout.
In real practice the yard is
frequently wholly lighted
from, say, between six
and twelve batteries of
floodlights placed on steel
posts which often reach a
height of about 90 ft. A
design for such a post is
given.

The Control of a Hump
Yard

The controlling of a
model hump yard for 00-

STRIPWOOD.
gauge would doubtless be
carried out by means of a
normal lever frame within
some convenient building
not far from the signal
cabin. The position of the
cabin itself will generally
render it hardly conveni-
ently near the baseboard
edge for this purpose. Per-
haps an imaginary yard -
master's office could be
pressed into service for the
task. A suitable lever frame
is obtainable from Hamb-
ling's, where the requisite
angle cranks for point rods
can also be had. Ground
signals might be included.
It is a noteworthy item
that there is no need to
electrify the sorting tracks
on and beyond the hump
up to that point where the
sorting yard becomes level.
There is also no need to
control automatically any
current for given sections
of track. But if the gen-
eral control of the yard
is, as will be found more
fascinating, to be carried
out from a remotely situ-

ated main switchboard, it will be ad-
visable to control all the sorting yard
points electrically, and for this purpose the
solenoid point -motor (of the double 0 -gauge
variety) as sold by Miller, Swan & Co., is
recommended. It works well over a long
period of years if operated by electric push-
button switches. Care should be taken in
fitting it to see that switch -blades have an
absolutely free and untrammelled movement.
If a roofing felt formation is used on the
layout, strips of this material must be cut
away underneath the moving sleepers of the
points. The motors themselves may be
located underneath the gradient board of
the hump, and Reidpath's rocking bars
employed to transfer movement of points
from above to below the baseboard. A good
idea is to make the gradient board to lift out
bodily, and to attach the motors to the
underside of the board. This renders the
whole mechanism easy of access at all
times.

)

DUMMY
SPRINGS

METAL
BRACKETS.

Fig. 7.-A sketch of dummy wagon retarders.

lengthy arrival track so as to secure the
needed rise to the hump. Even then, the
length is short enough and the gradient is
severe-but not too severe for a hump yard.
Note that the loco run -round track is
intended to avoid the necessity of the
engine taking the hump, and it should there-
fore avoid the ugly gradient of the hump
itself. Yet in real practice, as for example
at Toton (L.M.S.), the engines themselves
pass right over the hump gradients, a fear-
some and thrilling sight.

There are naturally a number of buildings
and considerable track -side equipment at
gravity yards of this order. Food and
drink for yard engines must be provided, so
as to avoid waste of time in repeatedly
resorting to some distant place for these.
There is usually, indeed, a fair-sized engine
depot in the immediate vicinity, though in a
model this is not an essential provided that
a small tank and coal reserve are installed.
Scales and weigh -house adjoin the outer
end of the hump section. There is a small
and rather tall signal cabin near the king -
point of the entrance grid, and from it all
the directions and movements of wagons are
controlled. This set of buildings would be
duplicated for a double yard as in Fig. 5.
There will also be a power house for the
track retarders, though the latter would no
doubt be left to imagination. Lighting is
another important item. Be it observed
that hump yards are always much busier
during the night than in the daytime, and
many forms of up-to-date electric flood-
lighting are installed. For 00 -gauge these
lamp standards would no doubt be dummies,
but they are desirable for the effective

NEWNES NEW WEEKLY!

THE CYCLIST
2d. Every Wednesday

Packed with articles, photo-
graphs and sketches by
the leading contributors.

Things are happening to -day
which vitally affect you !

If you are about x8, 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 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 45 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, KIngsway,

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
DAeronautical Engineering
['Architecture
DBookkeeping
DBuilding
DChemical Engineering
Deivil Engineering
DDraughtsmanship
DElectrical Engineering
['Engineering Design
OMarine Engineering

OMechanical Engineering
EMining Engineering
['Motor Engineering
[Plumbing
ORadio
ORailway Equipment and

Running
Ottalesmanship
['Steam Engineering
OTextiles
OWoodworkIng

DExaminations, state which

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

A ddress

www.americanradiohistory.com



546 NEWNES PRACTICAL MECHANICS June, 1936

BE TALLER
THIS SUMMER

With the aid of a box of
CHA LLONER'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 I
Send Iid. stamp for full particulars in sealed
envelope. Sample 7id. Book on height
improvement 3d. P.O. or stamps only.
Colonial Return Air Mail i /- extra.
THE CHALLONER CO. (late of Bond St.)
Department J20, Laboratory and Works:
HYDE AMERSHAM, RUCKS

Engineers'Guide
Bright Prospects and
Big Pay Opportunities
for the trained man
W rite to -day for this great Guide which
contains world's widest choice of home -
study engineering courses-over 200-and
shows how to obtain a recognised (twili-
t.. lot such no A.M.I.Mech.E.,
A.Pd.I.E.E., A.F.R.Ae.S. etc.
Mention branch, post or quell -
Bastion that interests eon, to
THE TECHNOLOGICAL
INSTI TUTE OF GREAT
BRITAIN 12.9 Temple Bar
Hons. London, E.C.4. Founded
101- 1 <onn ecercanes

To SUCCESS

BLUSHING
FREE to all sufferers, particulars of

a proved home treatment that
quickly removes all embarrassment, and per-
manently cures blushing and flushing of the
face and neck. Enclose stamp to pay postage
to Mr. M. Temple (Specialist), " Palace
House," 128 Shaftesbury Avenue (2nd Floor),
London, W.1.(Eat. 30 years.)

DON'T BE BULLIED
Leans to tear no man. The
BEST self  defence ever in.
vented, namely, JIIJIT SU.
Easy to learn. Send 2 penny
stamps for SPLENDID ILLUS-
TRATED LESSONS, Photo
ARTICLE, Testimonials and
particulars, or P.O. if. for
FIRST PART of my course You
will be more than delighted.
A Japanese Secret, Kill Fear
Cure, Free to pupils.
Dept. P., Blenheim House, Bed-
bug Lane, Faltham, Waffles=

THE " HINDENBURG'S " TRANS-
ATLANTIC FLIGHT

(Continued from page 507)

a waterhole where numerous animals were
drinking. What kind of animals could not
be distinguished, but the noise of our
engines and the glare of the searchlights
stampeded them and they all dashed off
before we got too close.

When I next left the cabin it was clear
daylight. Behind us I saw houses and
mosques. We reached Rabat then Casa-
blanca, and so on to Larache, the largest
garrison town in Spanish Africa.

Night came on and soon we came in sight
of the brilliantly lighted Rock of Gibraltar
at the foot of which the lights of the town-
ship were reflected on the vessels at rest
in the harbour.

I found later that things were not all as
they should be. Captain Lehmann was
obviously worried. It appeared that we
could not venture through the storm -ridden
Bay of Biscay owing to motor trouble, and
were steering a course for Genoa with a view
to passing up over the Swiss Alps. Should
weather be unfavourable, we would avoid
climbing the Alps and pass eastward of
them. Naturally we hoped the weather
would be advantageous, for a flight over the
great mountains would be glorious.

During the night I awoke several times
worried by a noise which seemed unusual.
The wind howled about the vessel and above
it, inside the ship there was a sound which
appeared to be different from anything I
had heard before. In the early morning I
learned that a motor had given out and a
second one was troublesome.

Captain Lehmann was With
two engines only we were all right, given
good weather, but storms might be difficult
to deal with. I asked the Captain what he
intended to do and he told me that in the
circumstances they had wirelessed the
French authorities for permission to pass

AtpOOKS troa4
READING

" Woodcarving and Design." By Lynn
Miller. 207 pp. and 8 pp. of half -tone
plates. Price 7s. 6d. Published by Sir
Isaac Pitman and Sons, Ltd., London.
THIS book is excellently produced and

contains a wealth of illustration in
both line and half -tone. Intended for
the beginner, it achieves its object of
arousing the interest of the would-be
woodcarver by covering the course in a
progressive manner, and by providing
attractive suggestions for all kinds of
design. The beginner is frequently at a
loss to know what design he should use for
any particular purpose, and this frequently
presents a greater difficulty than does the
execution of the work. Any reader of this
book should not encounter that difficulty,
and should rapidly cultivate the habit of
producing his own original designs.

In his Preface the author rather modestly
states that the object of the book is
" . . . to stimulate rather than to satisfy."
It does, however, include material and
examples for practice which are bound to
lead to a good deal of satisfaction in the
mind of the new worker. The book is
obirknolT written by ong with practical

up the Rh6ne Valley across France. With
two engines only functioning properly it
was too great a risk to try crossing the
Alps. About noon we came to the mouth
of the Rhone, and then learnt that per-
mission had been obtained to cross French
territory. We pushed on, lamely but safe.
No one doubted the ability of the Hinden-
burg to get home. In fact, but for the
slightly different hum inside the vessel's
conditions appeared normal, and there was
nothing to cause any excitement. As to
speed, perhaps we had slackened off a bit,
but it was hardly noticeable. In brilliant
sunlight we were able to enjoy the view of
this pleasant land of the RhOne Valley as
we went northwards, accompanied by
French Military aeroplanes, which we
learned were not there for our protection but
rather to see that we did not deviate from
the course set for us, which was a seven
miles wide corridor.

There was no further trouble and we
passed the frontier without having offended.
Lake Constance now appeared a gleaming
mass far ahead. With great eagerness we
all pressed to the windows to watch.
Crowds were gathering everywhere. The
weather was fine as Friedrichshafen
appeared on the map below us. Soon we
saw it was black with people. We were to
be given a real welcome home. Circling
over the town, Hindenbu'rg turned her head
in to the wind, her engines were stopped and
the towing ropes thrown out, and in a
minute or so a hundred and fifty soldiers
were hauling the vessel to the mooring mast.
Then her tail was brought round and within
forty minutes we were ready to land. How
happy we were ! Yet it was rather reluct-
antly that we descended to solid earth. It
had been magnificent while it lasted and so

only now did we learn of the
seriousness of the engine trouble, though I
am told that apart from meeting very bad
storms the airship could continue on one
engine. The strain of the double journey
had told on a couple of the motors and
bearings had burned out.

experience of his subject, and provides an
excellent guide to the new worker in the
craft, besides offering valuable suggestions
to those who are not new to woodcarving
from the amateur's point of view.

" Science in the World of Work,"
Volumes 1 and 2. By Frank R. Denning
and Joseph T. Nerden. Price Vol. 1, 7s. 6d.,
Vol. 2, 8s. 6d. Published by McGraw-Hill
Publishing Co., Ltd., London, W.C.2.

THESE two valuable handbooks repre-
sent a successful attempt to give

" text -book " information on all branches
of physical science in a straightforward
and readable manner. The first volume
deals with subjects from simple machines
such as levers, blocks and tackle and the
wheel and windlass, whilst later chapters
explain work, power, efficiency, friction,
parallel forces and angular forces. In
every case stress is laid upon the .practical
application of the principles explained.

The second volume is somewhat more
advanced, although prepared in the same
interesting style. It covers the properties
of gases and liquids, whilst dealing with
sources of power, light, sound and electric-
ity.

Both books are particularly suitable for
the student who is preparing for an examin-
ation in his spare time, but they are also
of interest to the practical man who wishes
to revise the physics which he learned at
school. Additionally, of course, they are
excellent as class books for 'evening or
technical schools.

www.americanradiohistory.com



June, 1936 NEWNES PRACTICAL MECHANICS 547

NEW INVENTIONS

The following information is specially supplied to
"Practical Mechanics," by Messrs. Hughes & Young,
Patent Agents, of 9, Warwick Court, High Holborn,
London, W.C.1, who will be pleased to send readers
mentioning this paper, a copy of their handbook,
" How to Patent an Invention," free of charge.

Stepping on the Gas
I T is stated that there is an intimate
relation between the foot and the brain,

and that uncomfortable shoes cause depres-
sion. Consequently, the inventor who
literally puts mankind upon a good footing
confers a boon upon the human race,
especially the tender foot. In this con-
nection, a new device combines with an
arched metal spring and a pressure -
distributing sole, a layer of spongy material
with sealed gas -filled pores. The effect is
that of the pneumatic tyre. With such
resilience in the sole, one could at least
" step on the gas " and the result should be
accelerated speed owing to a fatigue -
preventing shoe.

Illuminated Heels
NOTHER recently announced inven-

"tion upon the subject of shoes, may be
said to provide footlights in motion. Its
object is to produce scenic effects on ladies'
and children's wearing apparel. High
heels are made from celluloid or similar
transparent material. They are con-
structed hollow in order to accommodate a
lamp whose rays shine through the wall of
the heel. The footwear is provided with
electrical contacts, and when these touch
current -carrying strips on the stage, the
wearer is illuminated. The lamp, when
not required, may be easily removed from
the heel. This device would certainly have
added lustre to the famous glass slipper of
Cinderella.

A Lamp for the Feet
THE idea of a lamp for the feet incor-

porated with the boot or shoe is not
without a predecessor. It has already
been proposed to form a cavity in a wooden
heel, and to place therein an electric dray
cell which is connected to a lamp on the
toe of the shoe. This can be illuminated by
pressure on the heel of a push button on
the tread of the heel. Such an arrange-
ment might be developed and made con-
venient to throw light upon one's path on a
dark night. It might replace the lantern
which our forefathers carried when walking
along a country lane when the shades of
night had fallen.

Reflector for Caps

TO
pass from the feet to the opposite

extreme-the head-a cap has been
invented having on the back and sides
discs adapted to be illuminated by the lights
of a motor -car on the principle of a reflector
on the rear of a bicycle. It is proposed that
there be, in each case, a red central disc
with a white surround of ring shape
formed by threads stitched on to the
material of the cap or on to material
adapted to be sewn on to the cap. The
number of discs is optional. This warning
device could be used either by pedestrians
or cyclists and should prove a valuable
means of protection.

Tobacco Extinguisher
I N what are known as " the good old times,"
our forebears put out their candles with an

extinguisher, which prevented an odour not
as fragrant as incense. A cigarette end
on an ash -tray can make itself equally
offensive. To obviate this, an inventor
has devised an improved ash -tray which
has an extinguisher chained to it. The
chain is of sufficient length to allow the
extinguisher to be moved to any part of the
tray. It may also be used for pressing
tobacco into the bowl of a pipe, and, if
roughened, it could be formed to clean the
bowl.

Handkerchief with a Pocket
AMONG the devices which have recently

emanated from the United States is one
which is in a double sense a pocket hand-
kerchief. It has in the centre a small
square pocket. In the present age, as far
as the dress of a lady is concerned, I believe
the pocket is obsolete, except, of course, in
the coat of the fair one. She uses her hand-

anything she wishes
to carry. Therefore, the pocket in this
handkerchief might be employed to con-
tain a powder -puff or some other not too
bulky article which she wishes to be easily
available. For instance, that elusive coin-
the threepenny bit-might be safely kept
therein, until its insertion into the offertory
bag.

Diverse Devices

THE versatility of the inventor is
demonstrated by the variety of the

devices for which, during the last few weeks,
applications for British patents have been
made. These include a cinematographic
screen for three-dimensional coloured pro-
jection ; a device for making beef steaks
tender ; a non -tobacco smoking mixture ;
and an invention for holding in position
artificial teeth. A number of devices are
suggestive of national defence, their sub-
jects being gas -masks, anti -gas helmets
and means for locating submerged sub-
marines, DYNAMO.

INDUSTRIAL CHEMISTRY
IN PALESTINE

I N a recent paper before the Institution of
Chemical Engineers some interesting facts

were given in reference to the valuable
chemical resources of the Dead Sea. The
Dead Sea is only 47 miles long and has an
average width of 9 miles. Its surface lies
about 1,300 ft. below the level of the
Mediterranean, the lowest point on the
earth's surface.

The sea receives about 2,000,000,000
gallons each day from the River Jordan,
from the Judean hills, and from springs, but
its only method of discharge of this huge
intake is by evaporation, which is very
rapid under the intense heat of the tropical

sun. The waters which feed the Dead Sea
carry with them quantities of valuable
chemicals, muriate of potash, magnesium,
calcium and bromide being the most
important, and since the chemicals are not
evaporated, the water of the Dead Sea has
become saturated with the chemicals, and
enormous quantities have been deposited
on the bed and shores. The water is so
dense that it is impossible to sink in it.

With the industrial growth of Palestine,
attention is being paid to the utilisation of
this immense supply of raw chemicals, and
chemical works are springing up all around
the sea. Already 1,000 tons of bromine
and 30,000 tons of potash are being produced
annually, but these productions will make
only a microscopic inroad into the total
resources which have been estimated at
40,000,000,000 tons.

LEARN THE MORSE CODE
WITH THE

H.J.B. MORSE EDUCATOR
TRADE ENQUIRIES

INVITED

p19IP.
In Polished Oak Cabinet 6 IDS. a 4 ins. x 1i Ins., with Ivorine
Tablet Alphabetically Engraved, Chromium Key, Spring
Suspension, large Ebonite Knob. Bulgin 2 -way Switch for
Bugger and Light. Crystal Lens in Green, Opal or Red, with a
range of 250 yards. Terminals for extension. Complete with
Battery and Bulb. Cash with order or C.O.D. This Is not a
toy. Cash refunded if not satisfactory. Morse Is used by
Ships, Police, Aircraft, Boy Scouts, G.P.O., etc.

H. J. BENNETT,
219 Pentonville Road, King's X, N.1.

Term. 4876.

ALL AMATEUR PHOTOGRAPHERS
SHOULD USE AN EXPOSURE METER
Measuring only 11 alaj In.
-less than half the else of
an ordinary pocket lighter I
-the LEUDI Is easily the
smallest, neatest and light-
est Exposure Meter made,
Is as effective indoors as out
of doors, and can be used
with plates or film of any
make.

The LEUDI
Exposure Meter 5/ -

Leather Purse Case 1i -extra
Prom ail dealer,.

SANDS HUNTER & CO., LTD
37 BEDFORD ST., STRAND, LONDON, W.C.2.

JUBILEE
WORM DRIVE
HOSE CLIPS
The 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.,
25 London Chambers,
GILLINGHAM, KENT.

"UNO"--
PEN STENCILS

POSTERS - SHOWCARDS - PRICE TICKETS
ENGINEERS' S, ARCHITECTS' PLANS, ETC.
GISTASIM11111 MIS MS PATOFill, MANYFACTIAIRB.

& WEST 8 PARTNERS, as BROADWAY. LONDON. tai
DRAWING OPPICI MAMMAL CIIIALIMI.

www.americanradiohistory.com



548 NEWNES PRACTICAL MECHANICS June, 1936

HARMONICA!
Simplified Super Model I Sensational Develop-
ment I Something Entirely New I There is
not another instrument like it I

Postage and Packing 6d. Extra. Colonies 1/-.
A marvellous instrument. No other instrument up to three times
the price has a greater range. Can be played with ease by anyone
who can play an ordinary mouthorgan. It is a New Concert
Chromatic Full Range 8 -Octave Instrument without lever or slide.
Wonderful volume and tone. Your ability to play any melody in
any key, major or minor, with all sharps and fiats, will simply
astound you. For simplicity In operation and smoothness of per-
formance, this instrument has no rival. As there is no slide to
manipulate, there is no difficult fingering technique to master.
You become a skilled performer on the Chromatic Mouthorgan
without effort. Just pick it up and play it. Special rapid guide,
written and Illustrated exclusively for this instrument by a noted
harmonica expert, is given FREE with each Chromatic. Cannot
be purchased elsewhere. Obtainable ONLY from

MODERN MUSIC STUDIO (P.81.18.1,
High Holborn House, 52 High Holborn, London, W.C.1

"WILCO" GEARED MOTORS

1216

Cash

C.O.D.

BUILT

TO

LAST

This 12/6 " WILCO "
Geared Enclosed Motor is
a splendid precision engin-
eering job. With it you can

vary the speed of drive
for models, etc. Gear
ratio I to 15, R.P.M.
2,500. Works off a

216 -volt battery, or off
the Mains if you use a
" WILCO " Transformer

as described on page I I of our
40 -page Catalogue " P.M."
Send 3d. stamps for a copy.

Carriage paid. "WILCO" Ironclad Universal
A.C./D.C. Mains Motors (geared and ungeared). Prices
from 17/6 to 35/-. For details see Catalogue.

L. WILKINSON, 8 City Road, London, E.C.1

THE "GRAYSON" LATHE

8 -inch Centres, Beat -
Geared. Sorew-Cutting

Price Quick Traverse Action on Slide Rest.
Delivered Free 50 miles radius of London.

Leaflet P.E.1 free on request.

E. GRAY & SON LTD.
(Established 1822)

18 & 20 CLERKENWELL ROAD, LONDON, E.C.1

Sold In 6d. and lb. tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Writs, or your free copy Joining of Metals" to

BURN ETT&C9(DEIJICIIC
GREAT WEST ROAD.

Price
62 -17 -6

Machine
Vice 10/ -

The 'ADEPT' Bench Hand Shaper
Length of stroke of ram, 35 ins.; Length of
cross travel of slide, 3 ins. ; Size of Table,
41 ins. x 4 ins. ; Rise and fall of Table, 2 ins. ;

Vertical feed of tool slide, 12 ins. ; Maxi-
mum distance between tool and table, 3 ins.;
weight, 18 lb. Also the Adept' No. 2 R.H.
Shaper, 65 -in. stroke. Price 45 - 17 - 6.

Manufactured by
F. W. PORTASS

83a Sellers Street, SHEFFIELD.

A COMBINATION LOCK
" I HAVE devised what I consider to be

a new type of combination lbck, but am
doubtful as to its originality. Can you
advise on this ? " (R. T., Leeds.)

THE improved combination lock for
safes may embody a specific construction

which could be patented, but since par-
ticulars of the invention are not given it is
not possible to give any definite opinion
and then only after knowing the result of a
search amongst prior patent specifications
covering similar inventions. It is not,
however, thought that the combination
of a combination lock is an unalterable
sequence of numbers, at least in locks for
safes and strong rooms of banks. It should
be possible to readily ascertain if this pre-
sumption be correct, in which case it would
not be possible to obtain any broad patent
for the invention but only for the specific
construction.

In view of the above, it is not thought
that the invention has any great commercial
possibilities.

A NEW CYCLING CAPE
" I SHOULD like your advice on the

practicability of a new type of cycling
cape. I enclose rough drawing from which
I think you will get the main idea. It con-
sists of a cap made of waterproof material,
into the folds of which is housed a cycling
cape of silkskin, which only weighs about
8 oz. The cape is, of course, made part of
the cap and the result is one complete
waterproof garment. It has a number of
advantages that will appeal to cyclists."
C. N. (Staffs.)

THE improved cycling cape is, from
personal knowledge, believed to be

novel and forms fit subject matter for
protection by patent. The idea is ingenious
and practicable and if properly marketed
should be a commercial success. The
inventor is advised to protect his invention
by filing an application for patent with
a provisional specification, which will give
him protection for about twelve months
during which time it should be possible to
make arrangements for marketing the
invention before having to incur any great
expense.

FOR STEAM LOCOMOTIVES
" I HAVE thought of a device which I

consider will be a big improvement on all
existing railway engine smoke boxes. It is
an improved blast pipe nozzle, and is
extremely efficient. Can you advise me on
same." T. G. (Lincs.)

THE improved blast pipe nozzle for
steam locomotives is from personal

knowledge thought to be novel, but the
only method of ascertaining the novelty
of the device is by making a search amongst
prior patent specifications dealing with the

Advice by our Patents Expert

subject. The inventor may be aware that
no search is made by the Patent Office on
filing an application for patent with a
provisional specification, but only after a
complete specification is filed, for which
reason it is often difficult to interest people
likely to take up such an invention
until the result of the official search is
known. The improvement is ingenious and
appears to be sound in theory. It certainly,
if novel, forms fit subject matter for pro-
tection by patent.

The inventor may approach the railway
companies, first addressing his letter to the
mechanical engineer and enquiring if an
improved blast pipe nozzle would be of
interest to him. On an affirmative reply,
particulars of the invention should be
furnished either by letter or a personal
interview. Other manufacturers of steam
locomotives, apart from the railway com-
panies, might be interested in the invention.
If the inventor should desire professsional
assistance in completing his patent applica-
tion, he should get into touch with a reliable
patent agent, as advertised in this journal.

A DEVICE FOR A KETTLE
" I HAVE thought of a device for fitting

on a kettle, to replace a lid. It would
obviate the risk of scalds (which are sus-
tained when taking off a lid) as water can be
poured straight in. When pouring, there
is no lid to drop off, and the fitting is very
cheap to manufacture.

" Could you please tell me if this is novel,
and if so if it is worth patenting ? If this
is the case, would it be worth patenting the
fitting alone, or embodying it in a kettle,
with the added improvement of a specially
corrugated bottom for quick boiling ?

" Is it worth while in patenting, to employ
an agent, and if so, could you tell me
aliproximately the cost of filing a provisional
patent ?

" In conclusion, if the patent was obtained,
how could I make contact with a manu-
facturer." R. C. (Sussex.)

THE improved kettle obviating the use
of a loose lid with its attendant advan-

tages is from personal knowledge thought
to be novel and forms fit subject matter
for protection by patent. The invention
appears to be a practicable one and if
properly marketed should meet with a
certain measure of commercial success.

The invention should be protected as an
improved kettle, since it does not appear
to be applicable for saucepans and like
articles. The proposed added improve-
ment of a corrugated bottom to increase
heating area has already been proposed and
is no longer novel.

It is always advisable to employ pro -
fessional assistance in the matter of patent-
ing an invention, and suggest you get into
touch with Mr. R. Millward Flack, Imperial
Buildings, Ludgate Circus, E.C.4.

The inclusive cost of filing an application
for patent, including the patent agent's fee
and stamp duty giving protection for about
twelve months, is approximately £4 48.

www.americanradiohistory.com



June, 1936 NEWNES PRACTICAL MECHANICS 549

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 ill of
cover. Send your queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes Ltd., 8-11 Southampton

Street, Strand, London, W.C.2.

REFRACTION OF LIGHT
" I F a beam of light travelling in an

evacuated space passed through a stream
of electrons (being emitted from a cathode),
would it be refracted (the same as passing
through a gas) to a degree varying with the
intensity of the electron stream ?

" If so, would the refraction be to any
intelligible extent ?

" I would be glad if it were possible to
give me any figures with reference to this
subject, and also to quote a suitable textbook
dealing directly with the matter." (R. R. W.,
Northants.)

YOU raise an interesting query, and one
which is seldom dealt with by modern

authors. A beam of light is always re-
fracted or bent aside at the boundary of
two media, unless the incident ray of light
is perpendicular to the surfaces of both
media. In all such instances, the amount
of refraction is expressed by the ratio of the
sine of the angle of incidence to the sine of
the angle of refraction. When a ray of light
is refracted (i.e. bent aside) it also undergoes
dispersion, that is to say, separation (partial
or complete) into its various components.
Such is a general statement concerning the
fate of a light ray passing through two
different media.

Theoretically, when a light ray travelling
in an evacuated space comes into contact
with an electron beam, some interference
of the above nature will take place because,
although the electrons are sub -atomic in
most of their properties, they possess mass.
Theoretically, also, the extent of the inter-
ference of the light beam by the electron
beam should be governed by the density of
the latter. Practically, however, the light
interference will be extremely small, too
small, in fact, to be of any practical use.
Under astronomical conditions, as, for in-
stance, in the case of a bundle of light rays
coming into contact with an imaginary
mass -stream of electrons, the light rays
would be profoundly influenced, although
to what extent it is impossible to say.

As before mentioned, the subject of the
mutual behaviour of light and electrons in
the respects you mention is one which little
information is as yet available. For the
most up-to-date information concerning the
nature and properties of light consult
Professor Wood's Physical Optics. There
is no textbook dealing solely with the
matter.
THERMO- COUPLES
" IOLEASE could you let me know the

I best metals to use in a thermo-couple,
so as to obtain a maximum voltage for a
given heat (about 700° F. or less) at the
hot junction, and room temperature or
lower if possible at the cold junction).

" What would be the millivolts and
milliamps. generated at one pair of junc-
tions ?

" I believe antimony and bismuth are the
best metals. Would these metals be expen-
sive ? Where would I likely to be able to
purchase them ? If these metals are rather
expensive perhaps you could let me know the
next best pair of metals. Can you let me
have a reply please ?

" I want to use a large number of pairs in
series in order to obtain, if possible, 120 volts,
but at a small current. (H. B., Norfolk.,)

BISMUTH and antimony form aLowell -known and quite a practicable thermo-
couple. A bismuth -antimony couple will
develop about one ten -thousandth of a volt
per degree C. increase in temperature. Thus
a hundred of these couples heated to
about 200 degrees C. would generate
about 2 volts.

Bismuth and antimony can be obtained
in the pure metallic state from any firm of
wholesale chemists and laboratory sup-
pliers, as, for instance, the British Drug -
houses, Ltd., Graham Street, City Road,
London, N.1. The current retail price of
metallic bismuth is about is. an ounce ;
that of antimony approximately is. 4d. an
ounce.

The disadvantages of using bismuth and
antimony for thermo-couple purposes lie
in their low melting -point (bismuth melts at
a temperature below that of soft solder), and
also in their brittleness and difficulty of
working.

A thermo-couple composed of iron and
nickel is free from the above disadvantages,
but does not develop so high a current as
the bismuth -antimony couple.

Couples composed of copper and con -
Stanton alloy or brass and thermalloy can
be used at much higher temperatures and
are very serviceable in use.

For temperatures about 500 degrees a
platinum thermo-couple is essential. This
is composed of a junction between a thin
wire of pure platinum and a wire composed
of 90 per cent. of platinum and 10 per cent.
of irridium. Naturally, couples of these
metals are very expensive but they have the
advantage of being indestructible.

Platinum metals can be obtained from
Messrs. Johnson Matthay & Co., Hatton
Garden, London, E.C. Other alloys, such
as " Constanton " or " Thermalloy " are
usually obtainable from chemical and
laboratory suppliers.

LIQUID GASES

" 1. WOULD liquid oxygen and liquid
hydrogen when ignited in a com-

mon combustion chamber give rocket force?
Would this be practical ?

" 2. Could you please give me a design for
a vaporiser for vaporising liquid gas ?

" 3. Where can I get a book on the design-
ing of an aeroplane, and at what price ? "
(G. T., Northumberland.)

ENGINES
FOR BOATS

THE STAR

Finished as illustrated.
Height 31 ins. Post Free 301.
Other Engines of similar designs :-

CASTINGS .. from 1216

FINISHED ENGINES .. from 45/ -

These and many other designs, as well as
boilers and fittings, are fully described in
the Stuart Catalogue No. 3.

6d. Post Free.

PLEASE SEND FOR YOUR COPY

STUART TURNER LTD.
HENLEY-ON-THAMES

MACHINED READY TO ASSEMBLE
RADIO CABINETS, DINING -ROOM SUITES,
BEDROOM SUITES, and GARDEN FURNITURE.
Send for Illustrated Catalogue, sent Post Free on

receipt of 2d. in stamps.

CHAS. F. OSBORN
The Glebe Saw Mills, 10 Glebe Road.
Dalston, London, E.8 Tel.: Cliss., 4184

LIGHTNING (PanT) CALCULATOR
Speed equal to any expensive Calculating Machine

FOR £.5.d. OR FIGURES UP TO
9,999,9991

EACH 519
Postage 3d.

Easily fits In the pocket.
Size overall, 41 in. x It in.
x fin. Perfect mechanism.
Finished black and gilt
metal, with suede cover for
protective purposes. Full
instructions forwarded.
After a few minutes' prac-

tice, columns of figures can be added or
subtracted with speed and accuracy, the
result being registered across the centre of

the machine. Write, call or telephone Museum 9331.
Satisfaction guaranteed or money instantly returned.

MARINE & OVERSEAS SERVICES, LTD., (Dept. 80(
ROYAL HOTEL BLDGS., WOBURN PL., LONDON, W.C.1

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.

Senior 45/-, Mark 1 30/.,
Junior 20/-, Webley Air Rifle 80/.
Write for List. WIBLET & SCOTT LTD.,
io6. WIAMAN STREET, BIRMINGHAM, ENG.

SHOWCARD AND TICKET -WRITING Is one of the
meet paying occupations. Money can be easily earned
in whole or part time. Posters, Black -and -White
Caricature, Cartoons. Story Illustrating also taught,
by a very easy system. Lessons at our Studios or by

Post. Earn While You Learn. writs Secretory, THE COMMERCIAL
ART SCHOOL,1213 Henrietta St ,Strand,London,W.O.2. Eat.1900.

ART
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BECKS [HEM ISTRY
Send for Full Catalogue FREE

OUTSTANDING VALUE IIV
LABORATORY EQUIPMENT.

SPECIAL OFFER.
Retort, 250 c.c. Flask, Tripod
Stand, Bunsen Burner, 2 ft.
Tubing and Sand Bath. Post Free

SOMETHING NEW.
with full instructions. TRY ONE !
Aluminium Soldering Set, complete 11

Post Free r
BECK(Scientific Dept. A), 60 High St.,
Stoke Newington, London, N.16,

Booklet, Experimerds in Chemistry. 6d. post free.

SPECIALISTS IN
TECHNICAL
ILLUSTRATIONS

Write or 'phone us at

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.C.I.

Ho... 8638.

PRACTICAL HINTS ON
PATENTS

Sent free on application.

THE IMPERIAL PATENT SERVICE
First Avenue House, High Holborn, W.C.1.

Preliminary Consultation Free.

PATENTS, DESIGNS
AND TRADE MARKS
A VALUABLE GUIDE ON INTERNATIONAL

PROTECTION OF INVENTIONS.
100 Pages - - Post Free, 6d.

The TECHNICAL ADVERTISING AGENCY
253 (D) Gray's Inn Road, London, W.C.1

BE TALL

r.

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 Efficiency. Com.
plete Course, 5/-, or Booklet free, privately.
STEBBINO SYSTEM, Dept. M.P., 28, Dean Rd., London, W.1.

HAVE YOU A RED NOSE?
Send a stamp to pay postage, and you will
learn how to rid yourself of such a terrible

affliction free of charge.
Address in confidence-

P. TEMPLE, Specialist
"Palace House," 128 Shaftesbury Avenue, W.1

(Ed. 30 years.)

CASTING MOULDS
Make your own lead soldiers, animals,
Indians, etc. Sample Mould, 2/9.

Catalogue 3d.
Industries, 13 Gordon Av., Twickenham

IT would be not practicable to obtain
rocket propulsion force by the continuous

ignition of liquid hydrogen and oxygen,
the main reason being that the two liquids
themselves would not ignite. Only the
vapours of these liquids (which constitute,
of course, the normally gaseous oxygen
and hydrogen) would ignite satisfactorily
and the energy derived from their ignition
would not be sufficient to propel any rocket.
Consider, also, the fact that heavy steel
cylinders would have to be used for con-
taining the liquid gases and, also, the fact
that since no amount of pressure will serve
to liquefy oxygen and hydrogen at ordinary
temperatures a powerful refrigeration ap-
paratus would have to be provided in order
to keep the gas supplies in a liquefied con-
dition until, at least, the rocket reached
outer space. For this and many other
reasons, a rocket worked by the ignition of
hydrogen and oxygen is not feasible. It
may interest you, however, to note that.
liquid oxygen has been tried out as an
explosive. Small cartridges containing
liquid oxygen mixed with petrol and char-
coal have been used for blasting purposes.
Such cartridges have to be used immediately
they are charged with liquid oxygen.

It is not necessary to employ a special
vaporiser for vaporising a liquid gas.
Merely a suitably designed and efficiently
working gas tap or valve attached to the
vessel containing the liquid gas is sufficient,
the vaporisation of the gas being con-
trolled by the tap.

It is presumed that you require a book
on the designing of model aeroplanes. The
following will, no doubt, suit you : Model
Aeroplanes and Airships, by F. J. Camm
(George Newnes, Ltd., Is. net) and Power -
driven Model Aircraft, by F. J. Camm
(price as above).

REPLIES IN BRIEF

O. A. A. (South India).-You omitted to
enclose a query coupon and a stamped
addressed envelope. We regret, therefore,
that we cannot answer your questions.

D. E. R. (No Address).-If you will let
us know your address we will give you the
information you require.

N. E. A. (Southchurch).-You omitted to
enclose a coupon and a stamped addressed
envelope. We are shortly publishing a
handbook at 2s. 6d. giving all details of the
" Flying Flea."

D. J. 0. (Ireland).-You did not enclose
a stamped addressed envelope nor a query
coupon for a reply. This is a breach of our
rules. Blue prints (4 sheets) of Mr. F. J.
Camm's Petrol -driven Model Aeroplane are
available for 7s. 6d. See also Power -driven
Model Aircraft, a copy of which can be
sent to you for Is. 2d. The engine is
obtainable from Messrs. Stuart Turner, Ltd.,
Henley-on-Thames. It is the Brown
Junior.

P. W. (Bangor).-We cannot trace any
firm who supply the diagrams you require.
We recommend you to use silver spruce.
You omitted to enclose a stamped -
addressed envelope.

B. B. P. (Soddon).-The components
you require are obtainable from Messrs.
Peto Scott, Ltd., 77, City Road, London,
E.C.1.

F. A. I. (Birmingham).-We regret that
it is impossible to give you really useful
information regarding your cinema pro-
jector. It would be best to get the gears
first and construct the projector to suit.

IT IS POSSIBLE
To faithfully reproduce Shunting opera-
tions with our 00 GAUGE Model Rolling
Stock. This is made possible by the
ingenious MERCO LANAL UN -
COUPLER, which is fully automatic in
action both for coupling and UNcoupling.
Have you seen the new RUNEZZI bogies
and PIN POINT wagon sets ? These are a
revelation in free running and make " fly "
Shunting a joy. Come and see a demon-
stration or write for particulars.

HAVE YOU HAD OUR NEW 20
PAGE CATALOGUE solely devoted to
00 gauge models and parts ? If not, send
4d. now to :-

The Solely 00 Gauge Specialists

HAMBLING'S
26 CHARING CROSS RD., LONDON, W.C.2

Tern. 4704.

THE WEBLEY SERVICE
NO LICENSE REQUIRED

AIR RIFLE NO

TO PURCHASE
WRITE FOR
DESCRIPTIVE
FOLDER

Rooks.
,....wwvw-r-" Rabbits, Rats.

Sparrows and similar
vermin can be destroyed by this

AD eat, mely accurate and powerful Air Rifle

C

Ideal far Target Practice.

WEBLEY & SCOTT Le. 106 WEAMAN St. BIRMINGHAM 4
CALIBRE 22 or 177 With Lediwlit .nd Peopiirlit

*-4111i-----411Vel-werfleye

PATENTS,
TRADE MARKS
AND DESIGNS

ADVICE, HANDBOOK,
AND CONSULTATIONS

FREE!
KINGS PATENT AGENCY LTD.

Director : B. T. King, Regietered Patent Agent,
l46. Liuow.. Vctor.e Strer LONDON t..C.4

and 27 Chancery Lane (near Patent Office), W.C.2.

TELE ORAMXS. GROW4110, LonnOli.
PTIONE IIITT 6161.

Large numbers of readers are
seizing a great opportunity
and building

MR.

F. J. CAMM'S £20 CAR
All interested readers are strongly advised to

write at once for our fully priced list, which shows
the cost of all parts and materials required.

This list schedules and prices both raw mater-
ials and machined parts (enabling the reader to
make a choice), second-hand engines, wheels,
accessories, in fact everything required to build
this truly marvellous little car.

Send the coupon below (id. stamp in un-
sealed envelope) and, as quickly as possible after
receiving the list, order at least what material
you require to commence building. We can
supply all parts-from a complete kit to the
smallest bolt.

*** Will readers please note that we can supply any
apparatus, part, or tool described or mentioned in this
journal. We are specialising in catering for readers of
" Practical Mechanics," and we welcome enquiries.

To RICHARDSON & WHITAKER,
4-10 Lamb Walk, Bermondsey, S.E.1

Tele. : HOP 1206 (Private Exchange).

"PRACTICAL MECHANICS" CAR DEPARTMENT.-Please
send, free of coat, detailed price list for the £20 Car.

BLOCK LETTERS, PLEASE.

Name

No. and Road

Toon

County
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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 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.

BUSINESS OPPORTUNITIES

" WHERE TO BUY " anything, " Directory"
English and Foreign Wholesalers and Manufacturers,
1/3. (12 Razor Blades Free.)-" Technocraft," 41

. Longford Place, Manchester.

CINEMATOGRAPHY

ARTISTIC CINE FILMS. Exclusive 9.5 mm.
and 18 mm. productions. List Free. Projectors, Gins
Cameras.-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.

MOVIES AT HOME. How to make your own
Cinema Projector. Particulars free. Moviescope (N),
Pear Tree Green, Doddinghurst, Essex.

ELECTRICAL

ELECTRIC CIRCUITS for Bells, Alarms, Clocks,
Lighting Control, Model Railways, Telephones, etc.,
etc. Information given on all Electrical Matters.
Charges from 2/6. Write BM/NNMM, London,
W.C.1.

ELECTRIC MOTORS, DRILLS, GRINDERS,
BATTERIES, all voltages, from 18/-. Lists free.
Repair specialists.-EASCO, Electrical Service, 18
Brixton Road, S.W.9.

USED GUARANTEED BARGAINS. Electric
motors from h.p. from 12/6. Electric drills I max.
£1, also 5 max., 27/6. Electric grinders, 16/-. Vacuum
cleaners from 15/-.-A.C.R. Co., c/o Grout Service
Garage, Ronalds Road, Holloway Road, N.7.

SURPLUS ELECTRICAL and Engineering
Materials, low prices.-The London Electric Firm,
Croydon.

A.C. INDUCTION MOTORS, 1/25 h.p. to 25 h.p.
from stock. Unequalled prices.-John P. Steel, Bingley.

H.P. NEW, Double -ended Spindle, Universal,
Ball -bearing Motors, 37/8.-John P. 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

LIGHT ENGINEERING, EXPERIMENTAL,
MODEL and Repair Work. Accuracy guaranteed.
Estimates given.-Woodfall, Willowbrook Grove,
Trafalgar Road, London, S.E.15.

ENGINES

ENGINES. Build Butler's Practical Model Petrol
Engine, }-h.p., castings, 919. Interesting Catalogue 3d.
Charging Dynamos, Boat Propellers, Sterntubes,
Shafting Blocks.-Write Butler's Profit-sharing Works,
Wade Street, Littleover, Derby.

FORMULAS

FORMULAS, TRADE SECRETS, PRO-
CESSES, from 1/- upwards. Lists, literature, cata-
logue, sent for 4d. Stamps. (None Free.)-" Techno-
craft," 41 Longford Place, Manchester.

FOR SALE

FLYING FLEA. Assembled, well made, good
materials, engine and few items needed only. Offers.
Terminus 5912.

GLUE

" PLYGLU" is a remarkable adhesive which no
practical mechanic can afford to be without. It joins
timber and plywood without rubbing. Requires no
heating-just mixing with cold water. It is very cheap
and it makes a Heat and Waterproof joint. Send sixpence
for a sample tin, which will make hundreds of joints
-Richardson & Whitaker, 4-10 Lamb Walk,
Bermondsey Street, S.E.I. Tel.: HOP 1206.

MAKE MORE MONEY
£3 to £6 weekly can be earned at home in a wonderful
business of your own. No matter where you live you
can commence to make money in your spare or whole
time. No risk, canvassing or experience required. A
wonderful opportunity for anyone wishing to add
pounds to their income. Particulars, stamp.

BALLARD, 71 Graces Road, LONDON, S.E.5

LITERATURE

P.O. 1/2 BRINGS FREE LISTS and samples
all kinds American Magazines. Science, Mechanics,
Aeroplanes, Models, Radio. Everything. State in-
terests.-P.M. Final, 15 Nashleigh Hill, Chesham,
Bucks.

WALKING TOURS AND HOSTELS OF
BRITAIN, by Sydney Moorhouse. Foolscap 8vo, with
maps, Se. 6d. net. The first comprehensive book covering
14 best districts of Britain with maps and information
about routes, stopping places, etc. Officially recognized
by the Youth Hostel Association. Ready this spring.-
Country Life, Ltd.. 20 Tavlstock Street, London. W.C.2.

GARDENS OF ENGLAND AND WALES.
Crown Svo., 148 pp., Is. net. New edition for 1936,
illustrated and indexed list of gardens open to the public
under the Queen's Institute Scheme.-Country Life,
Ltd., 20 Tavistock Street, London. W.C.2.

MAGIC, HYPNOTISM

" PARLOUR MAGIC," 100 Tricks, illustrated, 1/3.
" Magic and Magicians," 1/9. " Magic, Mystery and
Black Art Exposed, 1/9. " One -Man Mind Reading
Act," 3/-. " Hypnotism," 25 long lessons, 2/6.
" Second -sight " Act, 10/- (cost £2).-" Devine," 41
Longford Place, Manchester.

MICROSCOPY

MICROSCOPIC OBJECTS-unmounted pre
pared. Assorted packet 2/-. MOUNTED SLIDES
STOCKED.-LENG, 183 MANCHESTER DRIVE,
LEIGH -ON -SEA.

MISCELLANEOUS

FREE FOUNTAIN PENS and large mail. 8d.
P.O. for packing, etc.-Basil Dengate, 2 Pound Road,
East Peckham, Kent.

BALL -BEARING Plummet Blocks. I In. 1/9 to
1 in. 4/6, Journals half-price. Shafting, Pulleys, Cones,
Countershafts from 101-, - HALL'S, 30 Collindale,
ERITH.

STOP SMOKING.-Send 2/6 for complete treat-
ment; immediate results guaranteed.-" Peacock,"
752D Bury Road, Bolton.

MODELS
INVENTORS' MODELS, Experimental Work,

Drawings. Patterns.-Bland, 105a Crawford Street,
London, W.1.

STEEL TUBING, seamless, IV in. to 4} in., , in.
to }in. thick. Please say lengths you cut to.-
Cotes, Church Walk, Brentford, Mddx.

EVERYTHING FOR electrical rewinds and re-
pairs. Screws, nuts, and washers for model engineers.
Lists free.-Lumen Electric Co., Litherland, Liverpool,
21,

SECOND-HAND MODEL BARGAINS. Illus-
trated catalogue W.-Model Exchange, 11' Friars
Street, Ipswich.

SCALE MODEL SHIPS. Write for leaflet.-The
Model Craft Co., 47 Ellerdine Road, Hounslow, Mddx.

" 00 " GAUGE CORRECT SECTION BRASS
TRACK AND POINTS on Brass Sleepers, ready
drilled, painted and polished, any radius or straight,
3 ft. or less at 1/2 per yard. Post free by return from
stock. Rail or Sleepers separately. Free samples
and List.-T. & M. Products, Leigh -on -Sea, Essex.

MONEY -MAKING
ONE SHILLING will enable you to make £8 weekly

in your spare time.-Basil Dengate, 2, Pound Road,
East Peckham, Kent.

EXCELLENT MONEY -MAKING OPPOR-
TUNITIES constantly occurring, strongly recom-
mended. Send stamped addressed envelope for free
particulars.-Mefsrs. Green, 17 Church Lane, Hull.

MONEY -MAKING
OPPORTUNITIES

3,000 FORMULAS, Recipes, etc., and " Direc-
tory " where to buy chemicals (Wholesale). Both 4/9.
" How to make Luminous Paints," 1/-. " Secrets of
Wealth," 2/-. " Re -clean and Re -sell drained Motor
Oil, Instructions," Technocraft," 41 Longford
Place, Manchester.

MUSICAL INSTRUMENTS
PIANO ACCORDEONS, New 25 key, 12 Bass.

Beautiful finish. 455.-Importer, 397 Killinghall Road,
Bradford.

BAND GUIDE. Hints on the Bugle, Drum, Flute,
Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2.
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BUY, EXCHANGE OR SELL
PATENTS

REGINALD W. BARKER & CO. (Estab-
lished 1886), 56 Ludgate Hill, London, E.C.4.-Patent
and Trade Mark Booklets Gratis.

PHOTOGRAPHY

" PANTOGRAPHS " make large accurate draw-
ings from small photographs, printed drawings, etc.,
easily. la., poet free.-Cooke, 33 Hawthorn Road,
Levenshulme, Manchester.

£500 worth good, cheap Photo Material, Films,
Plates, Cards, Papers, Chemicals. Catalogue

and 4 Samples 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 6.

PHOTOGRAPHIC MATERIALS. Plates, Films,
Postcards, Mounts, Folders, Chemicals, etc. I specia-
lize in 6d. packets. Interesting lists free. " Kimber's,"
61 Grand Parade, Brighton.

PRINTING

" PHOTO -ENGRAVING." A practical hand-
book with complete set of materialls for engraving
printing -blocks, 4/6.-Industries, 13 Gordon Avenue,
Twickenham.

SITUATIONS VACANT
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 outfits to buy ; no rent,
rates or canvassing. New method makes success
certain. Write to -day for Free Booklet to-Business
Service Institute (Dept. 738c), 6 Carmelite Street,
London, E.C.4.

AN ASSURED FUTURE. Our New Engineering
Guide shows how you can command £10 and upwstrds
per week. It describes numerous " better -pay " courses
and qualifications in Electrical, Auto and Aero
Engineering, Radio, Television, Talkie Picture Work,
Draughtsmanship, Building, etc., and shows how to
secure well -paid, permanent posts in Government and
Municipal Service. Write to -day for FREE copy of
this authoritative publication and details of SUCCESS-
OR MONEY BACK GUARANTEE. National
Institute of Engineering (Dept. 6), Staple Inn Buildings,
High Holborn, W.C.1.

POST OFFICE ENGINEERING. Good positions
open to youths and men, age 17 to 30. Start £4 weekly
at age 17. FREE details of vacancies from N.T.O.
(Dept. 307), 335 High Holborn, W.C.1.

RADIO MEN WANTED.
Messrs. Marconis anticipate requiring 200 Marine

Wireless Operators in the next few months.
TRAINING PERIOD 8/12 MONTHS.
APPOINTMENTS GUARANTEED.

TRAINING FEE CAN BE PAID AFTER
SECURING AN APPOINTMENT IF DESIRED.
BRITAIN'S LEADING WIRELESS TRAINING

CENTRE.
COLLEGE ON SEA FRONT. BOARDERS

ACCEPTED.
WRITE FOR FULL PARTICULARS
WIRELESS COLLEGE,

COLWYN BAY,
Or London Representative, 4 WINTON AVENUE,

N.11.

STAMPS

FREE ! Twenty Unused Colonials, " Neurope,"
1}d. Fifty for 9d.-G. H. Barnett, Limington, Somerset.

TOOLS

TOOLS UPON EASY PAYMENTS, Treadle Saw
Benches £9 10. Power £3. Constructors' Saw Bench
Fitments 12/6. Lathes 30/-. Compound Rests 15/-.
Foot Treadles £2. Lists 2d.-Brown Bros., Accrington.

GRAYSON'S Glass -boring Outfits and Tube Cutters
avoid risk.-Below.

EXPANDING REAMERS, Files, Woodrasps, HSS
hardened toolholder Bits, Drills, Taps, Cold Chisels,
centre and hollow Punches.-Grayson & Company,
300 Campo Lane, Sheffield.

Our Popular ls. 9d. Bargain Lots, any four
lots, 6s. ; Lot 1, Gross Whit. Screws, 4" to 4' ; Lot 2,
1 Gross Bright Steel Chamfered Washers, 4' to r;
Lot 3, Two Bundles Emery Cloth Strips, weight 2 lb.,
fine, medium, coarse ; Lot 4, Three B.S.F. Taper Taps,
4', 4" Lot 5,1 Doz. Small Files to 6'; Lot 6, Six Files
to 12"; Tot 7, 6 Doz. Assorted Springs, good variety ;
Lot 8, f" Square Shank Tool Holder, complete with
H.S. Turning Tool ; Lot 9, Three No. 1 Morse Taper
Shank Twist Drills, ft' to 4' Lot 10, 4' B.S.F. Taper
and Plug Taps ; Lot 11, 14' Whit. Taper or Plug Tap ;
Lot 12, Six Assorted Shapes Norton Grinding Wheels,
14' dia., 4' hole.-Below.

Clearance of Large Taps, Whit. and Gas only,
1.1' to 2' Whit., and 14' to 4' Gas, all new, beat makes,
eight assorted, £1 ; one tap alone worth the money.
We will do our best to supply to customers' require-
ments, but do not guarantee to do this. Carriage for-
ward.-Below.

3 Tons Best Sheffield Files, Flats, Half Rounds,
Square, Rounds, in rough and second cut sizes, 6', 8',
10', 12", this is a very special bargain offer, wonderful
value, three dozen assorted, 10s. ; also large files, 14',
16', 18', dozen assorted, 8s. 6d., carriage forward.-
Below.

250 Bundles Bright Drawn Mild Steel, approx.
5' length each piece, sizes 4", Ar", '
4", A.", 4" round, 5s. 6d. per bundle of' 50' ; also Square
Bright Steel, sizes 4", *", 4', 41", f', 4", 5' lengths,
6s. bundle.-Below.

5,000 Small Slitting Saws, 4' dia., A' thick, clear
at 2s. per doz.-Below.

2,000 Slitting Saws, 24' dia., 1' hole, a' to 4"
thick, six assorted, 3s. 6d.-Below.

1,300 Sets Hexagon Die -Nuts, Sheffield made,
Whitworth, B.S.F., also American thread, U.S.S. and
S.A.E. suitable for Ford and other American cars, r,

worth 7s. set, our clearing price, 2s. 9d.
set ; all the above four sets, 105. lot.-Below.

120 Bundles Best Quality Silver Steel, round,
fr' to f', 16 standard sizes, 48. per bundle.-Below.

500 High Speed Tap Fluting Cutters, cuts tape
4' to 4', dia. of cutters 11', r hole, ls. 3d, each ; three
assorted, 3s. 3d., worth 13s. each ; also larger Cutters,
24' dia., 4" hole, cut taps 4' to 1' ,ls. 9d. each ; three
assorted, 4s. &I.-Below.

250 Sets Feeler Gauges, 10 blades, long taper,
14 to 25 thous., a very useful bargain, is. 9d. each.-
Below.

300 Drill Chucks, takes to 4', three jaws. No. 1
Morse taper shank or 4' straight shank, 2s. 9d. each.-
Below.

500 Gross Tungsten Steel Hacksaw Blades,
8' 9', 10',12", ls. 3d. per doz. , 12s. per gross ; also
Machine Blades, 12' x 1', 2s. doz., 20s. gross ;

'14' x 1', 3s. doz.-Below.

1,000 Sets Hexagon Die -Nuts, C.E.I. Cycle
Thread, *', 4', 4', usual price 5s. 9d. set, clear at
2s. 3d. set.-Below.

1,200 Best Quality Straight Shank End Mills,
standard sizes, 4" la. 3d. ; ls. 4d. ; 4' is. 6d. ;
Is. 9d. ; 4" 2s. each. All right-hand, suitable for use
in lathe -Below.

800 Sets 1" Circular Dies. Screwing 1', *', 4',
le, 4", Whitworth and B.S.F. Clearing at 2s. 9d. per
set. Both sets 5s. Die Stocks to suit, Is. Id. each.-
Below.

TOOLS (continued)

100 Boxes of Assorted Springs, approx. weight
3 lbs. From 300 to 600 springs. 3s. 6d. per box.-
Below.

5,000 Tins Reliable Case -hardening Mixture,
for use with ordinary fire, very effective, as used In
several large Sheffield works, sample .1 lb. tins Is. 3d. ;
2 lbs. 2e. 6d. ; simple to use and guaranteed to give a
glass-hard:surface to steel or iron ; cash refunded if it fails
to more than satisfy.-Below.

350 Boring Tool Holders, 4' Square Shank, fitted
with 4' round boring bar, complete with high-speed tool.
These are a very good bargain. Actually worth 8s. 6d.
each. Clearing at Is. 9d. each.-Below.

60 Only, Genuine Norton Grinding Wheels,
suitable for general shop use, 9' dia., 1' wide, 1' hole,
4s. 9d. each ; also few 14' wide, 5s. 9d. each.-Below.

1,000 Fine Emery Wheels, 2' to 4' dia., f' hole,
4' to 4' thick, slightly used, but quite serviceable,
Is. 6d. per doz.-Below.

5,000 Genuine Norton Grinding Wheels, 24'
die., 4' to r wide; f" hole, three assorted le.

10s. Orders Carriage Paid except where stated
otherwise, steel bars and files carriage extra.-J.
Burke, 30 Trippet Lane, Sheffield.

WATCH MAKING

WATCH, CLOCK AND JEWELLERY RE-
PAIRS a speciality. Materials, Tools, Invar Steel and
wheel -cutting. List 6d. Shockproof Watches from
2/3. List 1}d.-Young & Son, Material Dealers,
Chippenham.

WATCH REPAIRING

WATCH REPAIRING, fascinating money -making
hobby. Beginner's outfit comprising set watchmaker's
tools, detailed handbook, three jewelled movements for
practice. Complete set 5/ -.-Woods, 282 Clapham
Road, London, S.W.9.

WIRELESS

HIGH TENSION FROM 2 -VOLT ACCUMU-
LATOR. Cost only 5/- to make. Instructions
2/6.-Johnson, 6 Fordcroft Road, St. Mary Cray,
Orpington, Kent.

SHORT WAVE on a crystal set. Full building
instructions and crystal 1/2 post paid.-Radiomail,
Tanworth-in-Arden, Warwickshire.

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.
2a. 9d. post free from 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 Fully illustrated,
258 pages. 5s. 3d. post free from George Newnes, Ltd.,
8-11 Southampton Street, Strand, London, W.C.2.

WOODWORK

SELECTED ASH FOR MOTOR WORK.-Below.

CABINET HARDWOODS, Oak, Mahogany, Ash,
Whitewood, Ply -woods, etc. Lowest Prices. Sent
Cutting lists. Planing free. Speciality prime Jap
Oak, all thicknesses.-Wilfred Parr & Co., March
Works, Lancaster Road, Leytonstone, E.11.
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POPULAR

IF ILAY II NI
The National Aviation Magazine

ON SALE AT ALL NEWSAGENTS AND BOOKSTALLS

FREE SERVICE
ANOTHER FOR READERS
BEAUTIFUL
ART PLATE

The HAWKER FURY
ROLLS - ROYCE KESTRAL ENGINE

In Full Colour

The Free Art Plate given away each
month in POPULAR FLYING is proving
immensely popular. Be sure of yours this
month-you will find inside your copy a
Plate of one of the most famous fighting
'planes in the world. The issue contains
many thrilling articles on flying, intriguing
photographs, flying experiences-amusing
and otherwise-and news of the latest aircraft.

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 DEPT.,
PRACTICAL MECHANICS,

8-11 SOUTHAMPTON STREET,
STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your June 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.

FREE ADVICE BUREAU
COUPON

Thia coupon is available until June 30th, 1936,
and must be attached to all letters containing

queries.
PRACTICAL MECHANICS, JUNE, 1936

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT MANAGER. GEORGE. NEWNES LTD.,
8-11 Southampton Street, Strand. London, W.C.2. Telephone: Temple Bar 4363.

1 Li
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GEE...I would like to
have real HE-MAN
muscles !

So would I , but it
takes a long while

-says
gill....CHARLES ATLAS

CHARLES ATLAS.
Holder of the title
" The World's Most

Perfectly De-
veloped Man,"

I'll Prove in thefirst 7daysYOU

can have a Body like Miner
DON'T get the idea that it takes a lot 01 time
and hard work for you to get smashing strength
and powerful muscular development. And

don't fool yourself into thinking that you need a
roomful of unnatural contraptions that may do
more harm than good.

Both these ideas are all rot-and I have PROVED
it. All I need is 7 days to prove what I can do
for you ! And I don't need any gadgets either.
in fact, I have no sympathy with them at all-don't
believe in it. It is artificial-and may strain your
heart or other vital organs for life

Natural Methods are
all I need

On this page you will see an actual photo of how
I look to -day. This picture has not been changed
in any way. NO muscles have been " painted "
on. This photograph is the camera's honest proof
of what I have done for MY body. I myself 'am
ready to prove what my secret of Dynamic Tension
can do for YOURS !

To look at me now you wouldn't recognise me as
the same man I was a few years ago. Then I was a
physical wreck, a 7 -stone weakling-flat chested,
spindly legs, arms and legs like pipe -stems.

I was worried-and I had a tight to be. I decided
to study myself, to do something about my body.
I found a new way to build myself up. A new way
that was simple, natural, quick and sure ! Dynamic
Tension is what I called it. I put this secret to work.
And in a short time I had the kind of body you see
here-the body which has twice won the title of
" The World's Most Perfectly Developed Man "

This Secret has Helped
Thousands

Thousands of other fellows now know this secret,
too-and know from their own personal experience
what Dynamic Tension has done for them. When
they turned to me for advice, they were just as frail
and puny as I once was. Now they are life-sized
examples of what a man can and ought to be-with
mighty energy, tireless endurance, and muscles that
stand out like bridge -cables all over their bodies.' -

I have written an interesting booklet, filled with
pictures, which tells my story-and theirs. I would
like to send you a copy of it entirely free.

Let ME Send You My FREE Book
I'd like you to know what Dynamic Tension has done

to me-what it has done for others and what it can do
for you! This little coupon will bring you my free
book, which tells all about it. There is no cost or
obligation of any kind-and no one will call upon you.

I just want to put into your hands proof that I can
do for you what I have done for so many thousands
of others : give you broad, powerful shoulders, biceps
that bulge with smashing strength, a chest which
stands out solid and muscular and an evenly -
developed body that will
make others look like
dwarfs next to you. Will
you gamble a stamp to
win a body like mine ?
Then post this coupon
TO -DAY. CHARLES
ATLAS, Dept. 10-F,
Shell-Mex House,
London, W.C.2.---'-OM- -=+7=

CHARLES ATLAS 1:112-1ex'11°use,London, W.C.2.
I want the proof that your system, of Dynamic Tension will

make a New Man of me-give me a healthy, husky body and big
muscle development. Send me your book " Everlasting Health
and Strength "-- FREE.
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Won in open compett-
Jinn in the only In-
ternational contests
held during the past
15 years.

AMAZING RESULTS IN ONE WEEK.
" Here are the increases at the end of one

week : Arm relaxed, I inch more-forearm
inch-chest, normal, 3 inches-weight, 5

pounds gained-I feel healthier, stronger and
more vital. I did not think that any course
could do for me in a month what your course
has done in only one week, and when I go out
for a walk with my chest out and shoulders
back my friends look at me with admiration.
I owe it all to you." L. R. V.

'6 DELIGHTED AT RESULTS."
" I am delighted. I must say your most

wonderful course has done all you claim for it.
I can see a vast difference in my biceps,-
shoulders. and pectorals. The lumbar muscles
are beginning to stand out and I feel just great.
I have increased my other measurements. My
strength has increased wonderfully. I shall
never be able to thank you enough."

C. B. (on one of H.M. Ships at Hong
Kong).

CARDIFF MAN GETS ON POLICE
FORCE.

" Owing to your wonderful course I am now
able to carry on with my ambition in life, and
that is to be one of the British Police Force."

T. G.. W. (Cardiff).
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