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Build these fine
SOLID MODEL AIRCRAFT

SCALE / in. to 1 ft.Great Bargains - full-size planand all lacquers. Fuselage andwings ready cut to outline.

Wingspan 61 ins. Fine model
of Great War Fighter. Full-
size plan shows every detail.
Complete kit has everything
needed. Wood ready cut to
outline, die-cast prop. and
Vickers gun, cement,
lacquers, etc.

Carriage paid

All kits 2/- extra
abroad.

occ yOUR

NOW
-co%

26

6
NIEUPORT
Wing 61 ins., length 41 ins.
Fine model of this dandy
Great War Scout used by
English and French squad-
rons. Complete kit with
everything needed, all balsa
parts, die-cast prop.
Vickers gun, full-size
plan, cement and 6
lac,_-uers. Carr. raid

Write to -day for NEW Catalogue of 12 pages
showing 20 Kits, sending H. stamp.

P. M. SWEETEN LTD.
BANK HEY ST., BLACKPOOL

Just behind the Tower

MONEY SAVED ON YOUR
FOOTBALL k,,OUIPMENT

JERSEYS, Aston Villa, Plains, rf
Stripes, or United designs... .1..t)f' doz.

KNICKERS, Navy or White,
very special offer ... 10, 6 doz.

STOCKINGS, plain tops ... 10/6 doz.
FOOTBALLS, special offer, 18 -panel,

All Leather ... 5/6 each
SHINGUARDS, White Duck ... ... 10+d. pair

t Ditto Leather ... 1/6
FOOTBALL BOOTS, Strong and Reliable, all sizes ... 5/6 pair

All Bukta Clothing, Frank Bryan, Thomlinsons, and Webbers Footballs in stock.

Send Now for NEW COMPREHENSIVE LIST (F.B.P.) of all FOOTBALL KIT

OWN a
BILLIARD

TABLE

for 1 Ia
week.

Send for FREE List. It will save you money.
Superior Oak finish, leather -covered pockets. Stands on table, complete

with Ash Cues, Balls, Marker, and Spirit Level.
Laminated Base.

16/0 4ft. 6in....
3ft. 6in.... 19/6 5ft.... ...

25/0 6ft
Carr. Paid.

Superior Qual 4ft. ...
ity Solid Slate 5ft. ...
Bed Tables. 6ft. ...

Carr. Paid Greater London.

29/6
39/6
52/6

49/6
74/6
99/6

SNOOKER SETS.
Special Selected 17 -ball It in. 12/6
Composition Snooker It in. 15/0
Sets, complete with pol- I in. 17/6
fished triangle in neat box. I t in. 22/6
Colour and weight guaran- I in. 24/0
teed. I4 in. 27/0

Carr. Paid.

JAMES GROSE LTD. EUSTON R.
MAIL ORDER DEPT. LONDON

THE CITY OF DENVER

AMERICA'S
LATEST

STREAMLINE
\TRAIN

No. 299W " 0 " GAUGE REMOTE CONTROL STREAMLINER
WITH WHISTLE. This thrilling Lionel model is equipped with a
real railway whistle. The motor has double reduction gears for
hauling heavy trains without lowering its pace. If a four -car set,

with interior illumination, price £5 - 0 - 0 complete.

Write for beautifully illus-
trated catalogue of all
LIONEL steam type and
streamline trains and ac-

cessories, post free.

To LIONEL SERVICE DEPT. (19)
35, Aldermanbury, LONDON, E.C.2.
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INVALUABLE NEW PART WORK

\4, COMPLLIE
1,- ELECT

WEEKLY ENGINEERING
" THE KEY TO A KEY JOB "

ELECTRICAL ENGINEERING has made very big strides during the past fifty years, but to -day
the rate of progress is probably more rapid than it has ever been before. There is a very obvious
reason for this-the Grid system, which has given a wonderful impetus to the industry. AS A

RESULT THERE IS AN EVER-GROWING DEMAND FOR MEN CAPABLE OF HOLDING
POSITIONS OF RESPONSIBILITY.

Whilst a sound practical knowledge of any one branch-house wiring, meter testing, or cable
jointing-provides a steady means of livelihood, it is not sufficient to qualify you for a position
where you would be called upon to direct the work of other men. Something more is required-
a wide knowledge of up-to-date practice in all branches of electrical work.

"COMPLETE ELECTRICAL ENGINEERING " has been designed to give you this. It has been
written by over fifty men who have themselves made good in various branches of the industry,
and the information is presented in a manner which can be readily understood. The outline of
the work will prove what a wonderful investment "COMPLETE ELECTRICAL ENGINEERING "
will be to you, and you should be sure to order it at once.

"COMPLETE ELECTRICAL ENGINEERING "
will contain hundreds of specially taken

photographs.

FREE DATA SHEETS
will be included throughout the whole work, which contains well
over 2,000 illustrations-diagrams, plans, tables, and hundreds of
" action " photographs specially taken for the work.

VERY BRIEF OUTLINE OF
ELECTRICAL INSTALLATION WORK

House Wiring-Conduit, Surface Systems, V.I.R. Wiring. Methods of Jointing-
Junction Boxes, Bonding. Laying a Service Cable. Companies' Main Switch and
Fuses. Meter Fixing. Meter Inspection and Testing (Electricity Supply (Meters)
Act 1936). Consumer's Main Switch. Distribution Boxes. The Splitter Fuse. Ceiling
Roses. Switch Points. Lighting Plugs and Sockets.

Power Plugs and Sockets. Cooker Wiring and Installation. Electric Water -Heating
Wiring and Installation. Flats-Wiring Systems for, Metering Systems, Lunn Easy -
Payment System. Bells and Indicators for Domestic Use. Visual and Audible Signall-
ing Systems-Hotels, Theatres, Cinemas and Concert Halls, Offices, Works and
Factories, Hospitals, Mines.

House and Office Telephones. Special -Purpose Telephones-Hotels, Theatres,
Hospitals, Doctors' Night Telephone. Testing a Completed Installation. Faults-
Causes and Remedies. Works and Factory Installation and Testing. Substation In-
stallation Work. Lightning Conductor Installation. Earth Leakage Trips.

Industrial Circuit Breakers. Power Transformers-Installation, Drying Out and
Testing. Power Factor in Industrial Installations. Installing a Power Factor Con-
denser. Testing a Motor Installation. Lifts and Hoists. Travelling Cranes. Works
and Factory Lighting. Planning a Lighting Installation. Standard Types of Shades and
Reflectors. Electric Discharge Lighting. Storage Batteries. Rectifiers-Dry Plate,
Mercury Arc. Motor Generators. Rotary Convertors.

Petrol -Electric Generators. Diesel -Electric Generators. Battery Charging Plant.
Cinema Projector Apparatus. Neon Signs. Flashing Signs. Floodlighting and Spot
Lighting. Theatre and Cinema Dimmer Equipment. Public Address Systems.

OPERATION AND MAINTENANCE
AC Motors and Control Gear. Works and Factory Routine Insulation Testing.

Motor Performance and Efficiency Tests. Illumination Testing. Power Recording
Systems for Works and Factories. Private Generating Plant-Operation and Main-
tenance. Protective Relays.

Fault Locating in Electric Cables. Fault Tracing in Electrical Machines. Electric
Welding Plant. Switchboards and Instruments. Safety Precautions in Electrical
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UPA-TO -DATE PRACTICAL SOUND
With over 2,000
Illustrations

VIBE C IAPIETED

w vit.{ ti

t t CIRIC4t
PRAG

itS 4 In
U

INSTALLATION,
TESTING

AND

MAINTENANCE

OF ALL TYPES
OF ELECTRICAL

pLANT ANC
EQUIPMENT

BY PRACTICAL.
MEN

" COMPLETE ELECTRICAL ENGINEERING "
Work. Works Repairs to Electrical Machines. Power Transmission. Planning
Factory Extensions. Rectifier Plant. Converting Machinery.

Battery Charging Methods-For the Garage and Service Station-For the Cinema
and Theatre-For Hospitals and Hotels. Magnetic Clutches. Magnetic Chucks.
Lifting -Magnets. Magnetic Separators.

ELECTRICAL PLANT AND APPLIANCES
Motors and Control Gear. Circuit Breakers. High -Tension Fuses. Distribution

Boards. Commercial Instruments. Electricity Meters. Laboratory and Precision
Instruments. The Cathode Ray Tube and Its Applications in Industry. X-rays in
Medicine. X-rays in Industry. Automobile Electrical Equipment. Electric Lamps.
Electric Fires.

Water Heaters. Electrode Boilers. Electric Furnaces. Electric Refrigerators.
Welding Plant. Electric Fans and Exhausters. Protective Relays-Merz Price, Merz
Hunter, etc. Telephone Relays and Their Uses. Photo -electric Cells and Relays.
The Petoscope. Contactor Gear for Remote Control.

Cinema Equipment-The Modern Sound -Film Projector, Power Supply, The Sound
Track, Sound Head Mechanism, Amplifying Arrangements, Monitoring, Loud -
Speaker Equipment, The Gramophone Pick-up and Fader Switches. Public Address
Systems. Modern Stage Lighting, Front of House Lighting, Auditorium Lighting,
Stage Lighting Schemes, Mechanically operated Colour Floods, Dimmer Equipment,
Pre-set Colour Effects, The Cyclorama, Curtain Raising and Lowering Gear. Power
Station Plant and Equipment. The Grid Transmission Scheme. Distribution.

SPECIAL APPLICATIONS OF ELECTRICITY
Modern Radio Receivers-Survey of Standard Types. Television Transmission and

Reception. Electrical Counting Devices. The Oscillograph in Industry. Traffic
Signals. Electrotyping. Electroplating. Electra -Deposition of Metals.

Battery Drive Vehicles. The Trolley Bus. Electric Trains. Fire Alarm Systems.
Electric Signalling for Railways. Tram Cars. Modern Telegraphy. Automatic Tele-
phones. The Metadyne System. The Ward Leonard System. Mathematics for
Electrical Engineers. USEFUL TABLES AND DATA

PART
OUT NOW

If you are :-
In ELECTRICAL CONTRACTING

RADIO RETAILING
ELECTRICAL MANUFACTURING

POWER COMPANY WORK
CINEMA AND

THEATRE ENGINEERING
Or a student of

ELECTRICAL ENGINEERING

you should, in your own interests,
obtain week by week a copy of
" COMPLETE ELECTRICAL.
ENGINEERING."

" COMPLETE ELECTRICAL.
ENGINEERING " has been care-
fully designed to give you a clear
and accurate view of the applica-
tions of electricity in present-day
life. It is comprehensive, practica
and up-to-date.

FILL UP THIS
FORM NOW

And hand to your Newsagent, so that you are certain to receive
" COMPLETE ELECTRICAL ENGINEERING " each week.

ORDER FORM
To Newsagent.

Please supply each week one copy of Newnes' Important New Part
Work, "COMPLETE ELECTRICAL ENGINEERING," 1/- weekly.

Name

Address

" COMPLETE ELECTRICAL ENGINEERING " is also obtainable direct from
The Publishers, George Newnes, Ltd., Tower House, Southampton Street,
Strand, London, W.C.2. (Is. 2(d. each part post free.)

P
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REE
qiiiIMPORTANT GUIDE

to SUCCESSFUL
ENGINEERING CAREERS

After months of intensive effort and research, we are
pleased to announce that the 1938 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.R.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 Examinations : 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 write (or forward the Coupon)
for your copy of this enlightening

well -paid posts-NOW. There is no
obligation of any kind.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

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

POST
THIS

C
O

O
N

NOW

guide to 0 iPis)" ..e- . I

A
cost or , 44'c c)0 0%. ....' ..... I
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Building Your Own Aeroplane

WITHIN the brief space of
20 years aircraft has progressed

from the stage where it was the
expensive hobby of the moneyed few,
and the interesting work of the scientific
investigator, to that where it takes
place as a standard method of travel,
and the hobby of the multitude.
You have probably noticed that in
almost every industry there are the
professionals and the amateurs. This
is true of wireless, the gramophone,
photography, stamp collecting,
cycling, motoring, motor cycling,
microscopy, boat building, and so on.
Aircraft is no exception, for the
science has advanced to the point
where it is not only safe but cheap.
All of the principles are well-known
and have been widely disseminated ;
the knowledge now is general. The
skilful amateur able to work in wood
and metal can build his own light
aeroplane ; this hobby has been
going strong in America for a number
of years, although in this country
and in Germany activity has been
restricted to the construction and use
of gliders and sailplanes. Mon. Mig-
net demonstrated with the Flying
Flea that a simple aeroplane used
as he intended it to be used was
practicable and safe. Its unorthodox
lines, however, operated somewhat
against its popularity, and inspired
others to produce a machine of more
conventional lines which could be
built and flown by amateurs. Accord-
ingly in this month's issue I present
instructions and drawings for building
the Luton Minor Monoplane, which
is a really practicable light aeroplane
having a top speed of over 80 miles
an hour, cruises at 70 miles an hour,
and lands at only 30 miles an hour.
The newspapers and the aeronautical
press have all satisfactorily com-
mented on it ; complete and ready
for flying, it costs from £180, whilst
the set of prepared materials cost
£40, or including engine and air -
screw £97. Many of my readers
will, of course, be able to reduce
these prices. It is a parasol mono -

PRACTICAL
MECHANICS

VOL. IV. OCTOBER, 1937 No. 49.

Fair Comment
CChe 6eillor

plane, the wings being supported
by steel pylons on the fuselage, and
one pair of steel tubular lift struts.
Its flight range is 225 miles at 75
miles an hour, or 270 miles at 60
miles an hour. Fuel consumption
varies between 1 and 12 gallons per
hour at these speeds, and con-
structors have a choice of 6 engines.
The Luton Minor has been designed
to comply with Air Ministry require-
ments for the acrobatic category of the
Certificate of Air Worthiness and has
a load factor greater than 72. The
great advantage is that sets of finished
parts and partly finished parts are
available for those constructors who
have not the necessary equipment or
experience to make them.

Further articles on the Luton
Minor will appear in subsequent
issues.

Readers will agree that we spare
neither money nor effort in regularly
presenting to them exclusive articles
and information. This journal was
alone in describing the construction of
the Flying Flea. We have described
how to make speed boats, motor cars,
gliders, petrol driven models, and
many other devices and pieces of
apparatus upon which information
has been lacking. I hope that my
readers will appreciate the exclusive-
ness of the contents of PRACTICAL
MECHANICS.

A New Gramophone
WE become so accustomed to a

particular article that we can-
not envisage that it will ever change.
For example, 40 or 50 years ago people
spent considerable sums of money on
repeater watches, which upon pressing
a button at the side of the case chimed
out the exact time, so that you could
use the watch in the dark. These
watches were most expensive and
intricate. Then, almost in a night,

someone produced the luminous watch
dial, which at once enabled the
wearer to see the time in the dark,
whilst those who are hard of hearing
could rely upon their sight instead
of upon the ear as with a repeater.
The old focussing camera has gone,
superseded by the modern midget
camera, complete with range finder,
exposure metre, colour filters, etc.
Lengthy exposures are a thing of the
past.

Spring driven clocks are almost a
thing of the past, for the synchronous
mains clock enables everyone, for a
few shillings, virtually to have Green-
wich Mean Time in their homes.
There is no need even to rely upon
the Pips nor Big Ben, for most
electrical supplies are of time -con-
trolled frequency. Electricity and
wireless have been responsible for
rapid development. The Gramo-
phone, which many thought had
reached finality in design, will shortly
undergo a rapid change, in my opinion,
and for this we must thank the
cinematograph industry. All readers
know that by means of a sound
track on the side of a film, a photo-
electric cell and an amplifier, silent
films are made to " speak." It is
apparent, therefore, that if an ordinary
gramophone recording is made on a
strip of material such as celluloid and
cellophane we have at once got rid of
one of the chief drawbacks of the
gramophone, namely, needle scratch,
and we have also got rid of the need
for automatic record changers, since
by making the film sufficiently long
the gramophone could play the com-
plete score of an opera without the
need for changing records. Such a
gramophone is now on the market,
and suitable recordings which will
play continuously from 9 to 90
minutes are also available. Thus,
instead of having a large volume of
wax discs you can store a considerable
amount of music in but a tithe of the
space, for an eleven -inch spool will
play for 90 minutes. An ordinary
wireless amplifier is used with
a means for passing the strip of
cellophane past a photo -electric cell.
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" LIU 1111D IN MI II RI ID IR;

The First of a Series of Articles Describing the Construction of a Really
Practical and Successful Light Aeroplane, Designed to Air Ministry
Standards and Requirements for the Acrobatic Category of the Certifi-
cate of Airworthiness. It may be Built and Flown by Amateurs.
Simplicity and Safety are its Keynotes. It is of the Parasol Type. It

has been Granted a " Permit to Fly."

THERE are many amateurs who would
like to build their own light aeroplane,
but who refrain from doing so, since

they are unable to obtain approved draw-
ings, or to get their own designs checked for
strength and airworthiness, and no one
wishes to spend time and money on the
construction of a machine that may never
fly. There are several keen builders to -day
who are struggling to make a show from
sketchy designs, but most do not progress
far before they " come unstuck " on account
of insufficient or incomplete data.

We are, therefore, offering our readers a
design which has proved its flying ability,
which has been designed and produced by a
competent aircraft company along recog-
nised lines in conformance with Air Ministry
standards and which has been granted a
" permit to fly " by the proper authorities.

The design is the well-known Luton
Minor, which has already been adopted
by the National League of Airmen, after
flight trials were carried out by the President
of the League, Captain Norman Macmillan,
M.C., A.F.C.

The " Minor " is a parasol monoplane,
this arrangement having been chosen for
its simplicity of construction, safe flying
and structural qualities, good view in flight
and the maximum aerodynamic efficiency
which it offers.

It is recommended that, where possible,
two or three constructors should work in

Construction
Described by
The Designer

collaboration, and when the aircraft is com-
pleted, if no aerodrome is available in the
immediate vicinity, constructors may get
together for the formation of local clubs
and by finding a reasonably large, flat field
they may found what may one day prove
to be a network of aerodromes covering the
whole country which should be of inestim-
able value in the development and defence
of these lands.

Choice of Engines
The " Minor" may be powered with any

engine of from 25 to 40 h.p. Thirty horse-
power gives a top speed of 80 m.p.h., whilst
a speed of 100 m.p.h. is obtainable with
40 h.p. The higher powered engine, how-
ever, provides a better take -off and gives a
reserve of power that may on occasion be
desirable. It should be noted that a high
top speed has not been aimed at in the
" Minor " design-it is a quality easily
obtained by decreasing the wing area, but

This photograph shows the attractive lines and sound design and construction of the Luton Minor.

is accompanied by a rise in the landing
speed, and it is a low value of this latter,
together with a quick take -off, that were
sought in the design.

The following table gives brief particulars
of engines available, though there are other
suitable units not included in this list.

The Luton Anzani is a re -designed version
of the inverted " V " twin, the re -design
having been based on extensive experience
with this engine both in " Minors " and
other aircraft. It is also the cheapest en-
gine available. The " Sprite " is a well -
made little engine, a horizontally opposed
twin, but the power is rather low. Two-
stroke enthusiasts may prefer the Scott, a
two -cylinder in -line engine, though it can-
not be regarded as having been thoroughly
tried out on the Luton Minor as yet, whilst
its power also falls short of 30 h.p.

The Carden engine offers the advantage
of four cylinders, but against this must be
set the complications of water cooling and
the total weight of about 150 lb., or roughly
half as much again as the other engines
mentioned.

Provision is made in the " Minor " design
for alternative petrol tank locations. The
standard position is in the fuselage top,
just behind the engine, but in the case of
the Carden engine the petrol has to be
placed inside the wing on account of the
excessive engine weight at the nose. The
wing tank becomes necessary also where

1.

POWER UNITS
Anzani . 34 h.p.
Sprite II . . 25 h.p.
Scott Flying Squirrel 28 h.p.
Carden -Ford . 30 h.p.

(water cooled)

ENGINE PRICES
Luton Anzani, 34 h.p. improved model £52 10

dual ignition and impulse
starter . . . £62 10

Sprite II, 25 h.p., with impulse starter £58 0
dual ignition and impulse

starter . . . . £65 0
Carden -Ford, 30 h.p., 4 -cylinder, radia-

tor, etc. . . . £55 0
with dual ignition . . £63 10

Scott, 28 h.p., 2 -stroke . . . £53 0

0

0
0

0

0
0
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the carburettor is too high to allow a gravity
feed from the fuselage tank, unless a petrol
pump is fitted.

The " Minor " was designed from the
outset to provide the easiest possible con-
struction for amateur building. There are
no complicated box or " I " section spars to
make, and all machined metal parts have
been avoided. The woodwork and bent up
sheet metal fittings are of the simplest kind.
The amount of welding has been kept down
to a minimum, and no difficulty should be
experienced in getting this done by a
proficient welder.

The Main Plane
The wing is normally made in one com-

ponent, of 25 ft. span, but for those who are
unable to accommodate the full span in
their workshops, an alternative design has
been prepared whereby the wing is built in
two halves and joined together for assembly.
The wing building will be described for the
single unit, and the necessary modifications
for halving the wing will be explained later.

Ribs
The rib arrangement is shown in the

sketches and consists of ft in. x -138- in. flanges,
with verticals and diagonals of the same
section, all of which are set with the larger
dimension perpendicular to the plane of the
figure, or parallel to the wing span. The
ply nose web and the remaining web pieces
are all cut from 116- in. plywood, with a
circular lightening hole cut in the nose web.
Slots are cut in the leading -edge, ft in. deep
x ft in. for the later accommodation of the
leading -edge member, which will be pinned
and glued to the small vertical member

in. x ft in. near the front of each rib.
The lower flange is cut short at the rear and
the top flange is shaped to take the trailing -
edge member.

Except for the end three ribs at each
wing tip, all the ribs are similar, and it is
recommended that a jig should be made up
for these standard ribs.

Making the Rib Jig
First obtain a straight board of deal or

other wood, about ft in. thick and 65 in.
long x 12 in. deep, and on one face of this
set out the shape of the rib in pencil, from
the ordinates given in the table. Next
mark out the positions of the front and rear
spars and the aileron spar, leaving a 1 -in.
gap for the aileron hinges. The front spar

Illustrations by our own
Artists and Draughtsmen

SPECIFICATION
Span . . . 25 ft.
Length . . . 19f ft.
Wing area . . 125 sq. ft.
Weight, empty . . 380 lb.
Weight, loaded . . 600 lb.

PERFORMANCE
Top speed . . . 80 m.p.h.
Cruising speed . . 70 m.p.h.
Landing speed . . 30 m.p.h.
Take -off run . . 80 yds.
Landing run . 30 yds.

25

Side, plan, and front views
of the Luton Minor.
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POSITION OF FRON SPAR

.**421tb-91,11..

4 1
ij

.........................
centre is 9.45 in. from the L.E. and the
rear spar is 34.65 in. from the former. Cut
lengths of wood to represent the spars on
the jig, of width 4 in., 4 in., and _f6- in. (the
spar -width) and about 4 in. deep. Screw
these to the jig face in the spar positions
AA, BB, and CC, so that they pro-
trude I in. from the face. Next cut a
number of small blocks, roughly 1 in. x

VERTICAL

X

SAW OFF
TO DOTTED
OUTLINE

Leading edge of rib.

in. x in., which will be required to hold
the rib members in position.

Tack these blocks in pairs at each end of
all vertical and diagonal members, as shown
in the sketch, so that the strip of
spruce may be laid in position between the
blocks. Further blocks are then tacked on
externally to the rib outline for positioning
the flanges. Inside the flange, position
over the more cambered leading -edge por-
tion; half -a -dozen eccentric buttons may be
screwed on to assist in getting the flanges to
the required curvature over this part.

Building the Main Ribs
Material required : 500 ft. of 4 in. x lir in.

spruce, and 72 sq. ft. of 14 m.m. plywood.
Place two lengths of prepared flange strip
in the jig, first steaming the front portions
if necessary to assist in obtaining the
curvature. Cut verticals of the required
lengths and slip into position ; also the
diagonals. Spread glue (cold water casein

Diagrams showing rib con-
struction and jig for assem-

bling the ribs.

In making up the end ribs, the same
procedure may be followed, but since two
only of each pattern are required, the jig
may be simplified by using headless nails
in place of the wood blocks. The end, or
tip rib, has a solid plywood web, and this
may be marked out, cut to shape, and used
in place of a jig, by simply attaching the
spruce flanges in position.

Trailing edge of rib.

cement) over the faces to
which the ply -wood webs
are to be attached. Place
the webs in position and fix
with brass gimp pins --I in.
x 20 gauge-or wire sta-
ples ; leave for a few hours
to dry and then ease gently
from the jig with the aid of
a chisel, having first re-
leased the eccentric but-
tons. Make goodany

damage or loosening caused in extracting
from jig. The nose and tail of the rib are
left for cleaning and shaping when all is
quite set, and also the outer edges of the
ply webs are cleaned down with the aid of
a spokeshave, and finally sandpapered.

Notice that web gap at the rear
spar is larger for the ribs over the
aileron portion of the wing, shown
dotted The ten main ribs over the
central part of the wing have
a 1 in. spar gap, the remainder
being 11f in.

Perspective sketch showing wing assembly.

FLANGES CUT AWAY
FOR IN ,t4 TRAILING
EDGE MEMBER

Typical
rib

joint.

Wing Spars
The front spar consists of a 25 ft. length

of spruce, ¢ in. thick and 6 in. deep. This
should be prepared from aero quality
Grade A spruce, should be straight grained
and free from knots, resin pockets, shakes,
etc. The most important portion of the

LUTON MINOR
PRICE LIST OF COMPLETED PARTS

Main plane, covered and doped . . £50 0 0
Fuselage, painted . . . . £36 0 0
Tail unit . . . . . £17 10 0
Undercarriage, with wheels and shock

absorbers . . . £14 0 0
Controls . . £2 10 0
Tanks . . £3 10 0
Wing pylons and fittings . . . £1 0 0
Lift struts (streamline steel tube) and

bracing . . . £6 10 0

PRICE LIST OF COMPONENT PARTS, READY FOR
ASSEMBLY

Set main plane ribs . . . . £7 10 0
Main plane and aileron spars . . £6 4 0
Fuselage sides made up (cost extra to

materials) . . . . . £3 0 0
Fuselage made up, complete with deck-

ing (extra) . . . . . £24 0 0
Complete set fittings and controls made

up . . . . . . £20 0 0
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spar is that in the vicinity of the left strut
attachment, say a 5 ft. length, running
inboard from a point 4 ft. from each tip. _
The spar remains parallel over the central
length of 17 ft., leaving the last 4 ft. at 34'
each end to be shaped in accordance with
the sketch.

Mark in the datum line 2.55 in. from the
base, mark all rib positions and set off the I"

distances 3.45 in., 2.8 in., 2.17 in., 1.75 in.,
vetc., above and below the datum line, as

shown. Saw and plane the tapering ends
accordingly.

Repeat for the rear spar, the section being
5} in. x in., again using carefully selected
spruce and paying particular attention to
the region adjacent to the left strut attach-
ment.

Next comes the pair of aileron spars,
made from A in. spruce, 4.83 in. deep, each
spar being 7 ft. long. The procedure is as
before, but in this case the top and bottom
edges take the shape of the wing contour
and are therefore bevelled as shown.

Wing Fittings
The sketches on pages 9 and 10 show the fit-

tings required for the wing assembly, Nos. 1W
to 8W. They are all simple fittings, bent up
from sheet mild steel (Specification 2S3 28
ton steel) of 18, 16, and 14 S.W.G. Each
fitting should be carefully marked out
in the flat by means of a scriber, dividers,
and straight edge, cut roughly to shape, ,.
taking care that the cuts do not touch -
the marked lines, and finally filed care-
fully to the correct shape. All centre
lines and positions of holes should be
marked, and in most cases the main
centre line should be used as datum from
which all other measurements are taken.
Scribed lines should not be pressed
deeply into the metal but should only
lightly scratch the surface, or film.
Scribe on the inside of all bends to
prevent the start of cracks when bending
takes place. This is best done by mark-
ing out on the side to which flanges are

'BRAD

8"

SPAR DEPTH 5"

/8 C ..f< ALUM. RIVETS

hi PLY PACKING, RIVET TOGETHER

13 21

0913

OA

DATUM

02

-o
311

<
1

I
4X

AILERON LEVER PART No 3W 2 OFF 16 S.W. G. M,5. (2.5.3.)

I 5" I 2 OFF -BOTH BENDS 26°
/8 /2 '5 4 OFF -BEND 26°&29°

,14 D
BEND BEND

"f6R

HOLES FOR .532 PINS, FRONT FITTINGS.
REAR FITTINGS DRILL LARGER & FIT
COPPER FERRULES FOR PIANO WIRE BRACING.

DRAG BRACING LUGS. PART. No. 6W.
18 S.W.G. M.S.

2-B 345 345

DATUM s

175 217 255

r87 30 3 725

12

175 2-B 3 48

Photograph of the fuselage sides.

40°

4p'

FRONT SPAR -SPRUCE

HINGE
LINE

5-

2'9- REAR SPAR -SPRUCE

7.1

Lai 3 4025-
135F 3r \--'

AILERON SPAR -SPRUCE

r3.,
4

255'
VV

71-

.nd:(45N DEAR FACE

24

ON

ss,74-
Lr

FRONT FACE

These diagrams illustrate
the wing spars, aileron
lever, and drag bracing hags.

TABLE OF RIB ORDINATES
The ordinates for the main plane ribs are given below, the dimensions

being the distances of the upper and lower surfaces from a horizontal
datum line.

Distance from
L.E. Main Rib. Rib 1. Rib 2. Rib 3.

Inches. Tipper. Lower. Upper. Lower. Upper. Lower. Upper. Low

3 . . . 3.15 2.21 2.85 1.73 2.25 1.67 2.05 1.3

6 . . . 4.2 2.65 4.0 2.2 3.38 1.9 2.85 1.4

9 . . . 5.42 2.85 4.7 2.41 4.16 1.98 3.23 1.5

12 . . . 6.3 2.97 5.2 2.5 4.35 2.06 3.68 1.5

18 . . . 745 2.97 5.52 2.52 4.97 2.06 3.6 1.4

24 . . . 705 2.84 5.5 2.52 4.35 1.90 2.87 1.2

30 . . . 6.05 2.6 5.12 243 3.43 1.67 1.93 0.8

36 . . . 5.3 2.27 4.32 1.84 3.07 1.37 0.95 OA

42 . . . 4.23 1.90 3.3 1.45 206 0.97 - -
48 . . . 34 1.39 2.2 1.05 10 0.66 - -
54 . . . 1.83 0.95 1.01 0.55 - - - -
60 . . . 0.5 0.44 - - - - - -

Chord . . 63 60 81 42

L.E. radius ". 1.2 0.96 0.72 0.48

er.

2

7

8

8

1

3

8
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21/2.

.y RAD.
8 \

0

+

INSERT 2B .A BOLT ON ASSEMBLY (+ DISTANCE TUBE )
JUST CLEAR OF SPAR REAR FITTING ONLY.

5-A HOLES t3
46

SPAR -LIFT STRUT FITTING. PART No.2W

8 OFF. 165.W.G. M 5 (2.5.31

HOLE FORWPIN, FRONT FITTINGS.
REAR FITTINGS DRILL LARGER & FIT

COPPER FERRULES

DRAG BRACING LUGS (OUTER ). PART No.7W.
4 OFF 18 SWG M.5

11,2"
1'2

PULLEY BRACKETS PART No 5W
4 OFF IS S.W.G. M.S. (25.3) HANDED

It RAD.

SPAR -CENTRE SECTION FITTING
PART. NO. I. WA

14. 5,WG. M.S. 2 OFF IN PLACE OF I.W.

FOR 2PULL EY

1.4 HOLES

SPAR JOINT FITTING. PART NO.H.W. 8 OFF,
186 M.S.(253)

October, 1937

IY2

ULLEY
WIDTH

HOLES F R 2 8.A.

PULLEY BRACKETS. PART No 8W
16 S.W.G. M.S. (2.53.)

to be turned. Notice that the spacing of
the pulley bracket flanges in 5W and 8W
should be made to suit the pulley depth.

Modifications for Two-piece Wing
Two additional main ribs are required.

The spars are identically as before but each
is made up in two equal lengths, so as to
make a good, close butt joint at the centre.

Fitting IW is not required, but is
replaced by IWA, two of these being
required. Eight additional fittings 11W

.346OR

/4
HOLES

SPAR CENTRE SECTION FITTING
PART. No iw.

2 OFF. 14 S.W.G. M.S. (

%RAD

k94.6 I 456

43 DRILL 2BA5

AILERON HINGE. PART No 4W.
12 OFF 18 S.W.G. M.S. (2.5.3)

are necessary for connecting the half spars
together finally, and 4 fittings 7W are
needed in place of the 2 fittings 6W (26°).

We are now ready to commence the
assembly of the wing.

The " Minor " may be obtained, ready to
fly, from the manufacturers, Messrs. Luton
Aircraft Ltd., of Phoenix Works, Gerrards
Cross, Bucks., the price varying from £180
upwards, according to the engine fitted.
Messrs. Luton Aircraft also supply semi -
manufactured sets of parts at £75 and
complete sets of materials required for
construction at £40, or the parts and
materials may be obtained in component
lots, i.e. wing, tail unit, fuselage, etc.,
for those who do not wish to put down the
total cost initially. Messrs. Luton Aircraft
have consented to reply to any queries,
provided a stamped addressed envelope is
enclosed, and to supply any materials, or
small parts, and to carry out any welding
that may be required. Furthermore they
undertake to supply all types of engine
and to allow a reduction to those who
purchase both the sets of parts, or materials,
together with the engine unit from them.

Those readers who desire to obtain a full
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The tail and rudder.

set of blue prints, showing all parts drawn
out to larger scale than is possible here,
should write to Messrs. Luton Aircraft, Ltd.,
at Glerrards Cross. Five pounds is the cost
of the complete set.

Additional Materials Required
Besides the spars, ribs and fittings, the

following material is required :

Spruce :
1 length, 231 ft. x }in. x $in.forleading edge.
1 length, 17 ft. x 1 in. x / in. for trailing edge.
1 length, 24} ft. x in. x i in., for supporting

ply nose above front spar.
2 lengths, 24 ft. x I in. x in., for ply packing

strip at front spar.
About 60 ft., * in. x I in. paCking strip, rear

spar and aileron.
1 length, 13 ft. x in. x in., for compression

struts.
7 lengths, 74- ft. x I in. x in., for wing and

aileron tip bends.
Ash : 1 length, 12 ft. x in. x in., for wing

tip bends.
* in. Plywood : 5 sheets, 4 ft. x 4 ft., or say

80 sq. ft. in all, for wing nosing and wing tip
covering.

Piano Wire: 16 S.W.G., 52 ft., or say 1 lb.
Turnbuckles : 5 cwt., eight required.

It is most essential that the correct
materials, as here specified, be used. In-
ferior wood will not do, for the factor of
safety and Air Ministry requirements de -

Our artist's impression of the Luton Minor.

mand that only the very best material
should be purchased. Do not, therefore,
be tempted to save a few shillings by using
green, unseasoned, knotty, or "shaky '
timber. The grain must be straight and
the various scantlings free from warps and
twists.

It is also necessary to follow the drawings
very accurately. Every detail will be
illustrated and the construction fully de-
scribed. We cannot, for obvious reasons,
supply this information in advance of pub-
lication, although we shall be glad to answer
any questions or problems which the text
of these articles does not make clear. The
best, plan is to study the drawings and the
accompanying text as carefully as possible

before attempting construction, for
in this way you will ensure that you
do not scrap material and make ex-
pensive mistakes. Collect the com-
plete material for each unit first, and
carefully examine it.

The Luton Minor in Flight.
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Photo -micrographs with-
How to Make Clear and Well-defined Microscope

A reflex camera fitted with a 2 -ft. long extension
for the purpose of photo -micrography as explained

in this article.

IT is usually considered necessary to
have a high-class microscope to produce
serviceable photo -micrographs. Whilst,

of course, for the production of photo-
micrographs of very high degrees of mag-
nification, a good microscope is essential
for the production of pictures of more
moderate magnification up to, say, fifty
or sixty times enlargement, a microscope
may be dispensed with. The pictures
taken without a microscope at these mod-
erate degrees of magnification will, in some
cases, be found to be clearer than similar
ones made with the microscope.

Focussing Camera Required
To take microscope photographs without

the aid of a microscope as, for example,
photo -micrographs similar to the ones with
which this article is illustrated, it is neces-
sary to have merely a camera and a lens.
The camera must be a focussing one and
it must be equipped with a focussing screen.
The lens should be one of short focal length,
the shorter being the focal length of the
lens, the higher, other factors being equal,
being the degree of magnification of the
pictures produced. We shall, however,
deal with the best type of lens to use later
on in this article.

In order to produce microscope photo-
graphs with the aid of an ordinary focussing
camera as mentioned above, it is necessary
to provide a " long extension " for the
instrument. This " long extension " may
be anything between eighteen inches and
five or six feet in length and, with a given
lens, the longer the extension, the greater
will be the degree of magnification obtained
in the photographs.

Making the Extension
The " extension " takes the form of a

sort of rectangular cross -sectioned tunnel,
made in wood, plywood, or even in card-
board, which fits into the camera -front at

one end and carries the lens at the opposite
end. This " extension " must be painted
a dull -black inside to obviate light-reflec-
tidns. If suitable non -shiny paint is not
available, ordinary black (not blue -
black) ink is a good substitute.

If the long extension is going to be used
a good deal, it is best to make it soundly

A common flea.

from good quality whitewood. If, how-
ever, a mere experimental form of extension
is desired, thick cardboard will suffice for
the purpose, provided, of course, that all
its joints are made perfectly light -proof.

A good average length to make this
extension is somewhere around three feet.
This allows a fair degree of magnification to
be obtained with a short -focus lens, whilst,
at the same time, the photographic in-
stallation does not become too unwieldy in
use. If, however, the amateur aims at
taking pictures of greater magnification,
the length of this extension may be increased
as required.

The Lens
Now regarding the type o lens to use.

In the first place, let it be said that an
expensive Anastigmatic lens is not at all
called for. All we require is a good single
or R.R. lens of about three inches focal
length. As previously mentioned, the
shorter the focal length of the lens, the
greater the magnification obtained with a
given extension. If, however, we use a
lens of shorter focal length than about
three inches, focussing becomes extremely
critical and difficult to carry out. It is
better to obtain a great degree of enlarge-
ment by making the camera extension
longer than by employing a lens of focal
length shorter than, say, two inches. The
lens selected must be capable of being
stopped down to about f/32, since such a
small aperture will usually be necessary to
produce a picture which is well defined in
all parts.

Making the Exposures
Having provided a suitable camera

extension and fitted it with the necessary
short -focus lens, we are at once in a position
to commence our really enthralling task of

A section of a human tooth, showing the central nerve
cavities, pulp and outer enamel.

home photo -micrography. It is best, if
possible, to begin operations with one of

Taken with a 4 -ft. camera extension. A section of a real pearl, showing the Flaws in a section of thin cast metal
Stinging hairs on the leaf of a nettle. annular structure. rod.

The sting of a wasp.
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out a Microscope
Pictures with the Very Simplest of Apparatus
the glass -mounted microscope objects
which can be purchased from opticians and
other similar shops. This is because such
objects are almost perfectly flat, are semi-
transparent and are usually attractively
set out. If, however, a professionally -
mounted microscope object is not available,
some other object should be selected and
carefully mounted upon a sheet of clear
glass by means of a drop of cement placed
on its underside. There is almost an infini-
tude of objects which may be employed
for this purpose. Dead insects, portions
of leaves, hair, skin, fragments of bone,

A match head.

minerals, fabrics, paper, dust, foodstuffs
and so on. Stick the glass sheet bearing
the object into a flat-bottomed cake of soap
and see that the glass stands quite verti-
cally.

Now place the glass and its soap support
in front of the lens on the camera extension
and, if the object is a transparent one, as,
for example, a fly's wing, place the source
of illumination behind the glass and about
a foot away from it. If a sheet of ground -
glass is placed between the illuminant and
the glass sheet bearing the object, the
illumination will be more equalised but
lessened in intensity, thereby necessitating
a considerably longer exposure.

The Illuminant
If the object is an opaque one, as, for

example, a small beetle or a piece of fabric,
the illuminant will have to be placed in
front of it and slightly to one side. Some -

Moth grubs at work on a piece of fabric.

times, in such instances, it will be found
advantageous to have two illuminating
sources placed in front of the object and
at opposite sides of it. For backgrounds,
a sheet of white (or black) paper may be
placed just behind the glass sheet bearing
the object, or, still better (if the opaque
object is intended to be photographed on a
white background) a third source of illu-
mination may be placed some distance
behind the glass sheet.

Electricity, of course, forms the best and
the most easily adapted source of illumina-
tion for work of this nature, a 40 -watt lamp
providing a good illuminating unit. How-
ever, where electricity is not available,
incandescent gas illumination may be used,
or, alternatively a good oil lamp will serve
the purpose quite efficiently. Even a
steady -burning candle will suffice in some
instances.

tt40 IVATT LAMP
(OR OTHER
/LLUM/IYANT)

I \
GROUND GLASS

OPT/OVAL)

SHEET OF GLASSrL tiwin/ a5vEC7-

LENS

LONG
EXTENS/ON

FOCUSSHVG
SCREW

SHEET OF
BLACK OR

WH/TE ildriPER

'LEA'S

CAMERA CAMERA

Showing the arrangement of apparatus for making
microscopic photographs with a microscope. (A) for
use with transmitted light (Transparent objects).

(B) For use with reflected light (Opaque objects).

Time of Exposure
It is absolutely impossible to give an

A garden spider.

A chased "cock" from an old verge watch (original
f -in. in length).

indication of the length of exposure which
will be necessary when using a home-made
photo -micrographic apparatus of the type
described in this article. Such exposure
times depend upon the intensity of the
light, the length of camera extension, the
aperture and focal length of the lens, the
type of object being photographed and, of
course, upon the speed and nature of the
plate in use. Practical trial, therefore, is
indispensible in order to ascertain the
exposures required.

In this connection, however, it should be
noted that panchromatic plates are much
faster to all forms of artificial light than are
ordinary plates and with one of the modern
" soft -gradation " pan. plates used with a
camera -extension of three feet and a lens of
three inches focal length with 40 -watt
electric lamp illumination on an average
subject, an exposure of about 7-8 seconds
will be ample. Non -panchromatic plates
for the same subject will require up to
30 seconds exposure.

Always stop the lens down to its smallest
aperture before photographing. Exposure
times, will, of course, be lengthened, but
this is of little consequence. Be sure, also,
that the whole apparatus is perfectly free
from vibration during the period of ex-
posure. Place a wineglass full of water
upon some convenient part of the apparatus
and watch the surface of the liquid care-
fully during the period of exposure. If
the slightest tremor of the apparatus is set
up, it will at once be noticed upon the
water surface.

Plates or films used for home photo-
micrography, be they panchromatic (red -
sensitive) or otherwise, should be at least

(Continued on page 61)

The common gnat. A section of a grass stem.
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HOW WIRELESS VALVES
ARE

MADE

Part of the final test section of the Osram factory

AVISIT to the Osram Works of the
General Electric Co., has convinced
me that you need to see a valve made

to realise the amazing workmanship it
represents. What to me is perhaps the
most striking exhibit in the whole works
has nothing to do with any of the processes
of making a valve at all. It consists of
three show cases containing 700 to 800
types of valves. No two of them are the
same-each one represents some step in the
evolution of the highly efficient valves with
which we are blessed to -day. This evolu-
tion dates back to 1917, when the works
made its first valve. So greatly has the
technique improved, I was told, that most
of the early valves would be absolutely use-
less in a modern receiving set.

Metal Components
The metal components of the valves are

made with astounding speed and accuracy.
The machines which cut out nickel
" shields," for instance, use 250 yards of
nickel strip per hour, cutting out between
7,000 and 8,000 pieces.

Machines known as pinch -making ma-
chines are next used to seal the leading -
in wires into the central supporting tube.
In these machines the glass is made plastic,
and a metal " pincher " moulds it round the
leading -in wires to the shape required.
Through successive processes the valve
arrives at the exhaust stage, where air is
withdrawn by machine pumps working to
extremely low pressure. When the air is
exhausted as far as possible by mechanical
means, an ingenious process is used to
perfect the vacuum before final sealing of
the envelope. This consists of " firing "
a deposit of magnesium, or other approved
material, on to the internal surface of
the bulb, so as to render the residual
gases innocuous. A valve containing even
minute traces of gas will cease to function
very quickly.

Three Tests
In addition to the many examinations in

the process of manufacture, three different

and very rigorous tests are applied to the
valve in the completed form, and any valve
falling outside the prescribed limits for any
feature or characteristic, is immediately
rejected. In addition to this, all valves are
subjected to both " static " and " chassis "
tests outside the manufacturing department.

When production of a new type of valve
is put in hand, a considerable amount of
technical and productive effort is applied
to secure manufacture on a reasonable basis.

The method of testing for mechanical
faults and parasitic noises is very ingenious
indeed. The valve is inserted into a
" chassis " to simulate the conditions it will
have to meet in use on the market, and is
then tapped hard with a rubber -topped
hammer. By means of a sensitive amplifier
any fault is immediately discovered.

It has been found that valves, like wine,
are better for maturing, and every valve
before leaving the factory is subjected to a
" stewing " or " loading for two or three
hours to achieve this effect.

Ingenious Jigs
The use of ingenious jigs into which the

electrodes are inserted enables the girls
engaged on the construction of valves to
work with great speed and accuracy.

The process by which the cathode of a
valve is coated with a powder consisting of a
mixture of barium and strontium carbonate
is typical of many others calling for great
precision. The cathode, which weighs in
the neighbourhood of 250 milligrammes, is
first weighed, then sprayed with a thin film
of coating, and then weighed again to check
the accuracy of spraying.

A particularly interesting type of valve is
the Y.63, otherwise known as the " Magic
Eye." This type employs some of the
principles of the cathode-ray tube as used
for television purposes. The valve has a
cup or disc coated with fluorescent powder
which glows and registers accuracy of set
tuning.

The ordinary valve which you and I so
casually buy for a few shillings, contains an
amazing number of parts. In the case of

BY OUR SPECIAL CORRESPONDENT.

The Wireless Valve that
you Casually Plug into Your
Set looks, at first sight, a
simple affair, hut in reality
it Incorporates some of the
most Ingenious Craftsman-
ship of Modern Science.
the triode hexode, for example, there are
78 parts, 17 different elements being used.

But the types referred to are by no means
the only valves that are constructed by the
Osram Works at Hammersmith. There
are valves that you and I have never seen
at all. The smallest of all is the " Acorn,"
which is hardly bigger than the top of one's
little finger.

At the other end of the scale is a valve
which stands 3 ft. 6 in. high, and of which
the copper anode alone weighs 66 lbs. This
is known as the C.A.T. 14, and is referred
to as a 500 K.W. valve. " CAT " does not,
as one might at first imagine, stand for
" cathode," but for " cooled anode trans-
mitter," from which you will gather that it
is a valve used for transmitting purposes.

Special " prams" are used to wheel valves
of this type from one place to another.

BOOK RECEIVED

" Thermionic Valves In Modern Radio
Receivers," By Alfred T. Witts,
A,M.I.E.E. 192 pages, 114 diagrams,
8s. 6d. net. Sir Isaac Pitman & Sons,
Ltd., London.

THIS up-to-date book is by the same
author as other semi -text books on

wireless subjects. It deals fully with the
principles of the modern wireless valve, ex-
plaining characteristic curves, and their
meaning besides explaining the requirements
of valves for different parts of the circuit.
Being well illustrated with circuit diagrams,
it is easy to read, although being of a
technical, as opposed to a popular, nature.
Formulae are given where necessary, but
the non -mathematical reader can find
interest and assistance even if these are
" skipped."

The book is primarily suitable for stu-
dents and those service engineers who are
anxious to keep abreast of technical
developments and thoroughly understand
the " whys and wherefores."
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EVER since mankind appeared upon
the face of the earth the individual,
when he wishes to get from one place

to another, has been constrained to make
he journey either by the walking power

of his body or else by taking advantage
of some type of animal or mechanically -
driven vehicle. True it is that some
religious mystics seem to have been
possessed of the power of bilocation, whereby
they have been enabled to be in two places
many Miles distant from each other at the
same time and, also, that certain Indian
fakirs and similar individuals have appar-
ently been able to project themselves, as
it were, out of their bodies and to perform
certain ceremonies in distant localities.
All such instances, however, represent
entirely abnormal phenomena and there
is little doubt that for nearly every member
of the human race the time-honoured
method of making a journey, either on
foot or by some other means of physical
locomotion, will remain an unchallenged
one until the end of, things.

In the case of non -animate objects,
however, the above statement does -not
necessarily apply. At the present day, of
course, if we wish to take coals to Newcastle
we have to carry them there or else avail
ourselves of the services of mechanical
means of transport by land, water or air to
effect their conveyance. One cannot, for
instance, transmit a pound of salt by radio,
although, as we shall see later, one could, if
expense were no object, transmit a pound
of copper a mile or two by electro-chemical
means alone.

Radio Transmission of Power
One of the problems of the immediate

future after the coming of world-wide
television is said to be that of the radio
transmission of power. Actually, it is,
even at the present day, possible to transmit
small amounts of energy by wireless means.
The problem of wireless power -transmission,
important as it may be to a future genera-
tion, fades into comparative insignificance
when it is contrasted with the problem of
actually transporting matter by electrical
influences.

Fantastic as the problem may seem to
the present-day reader, there is really no

By 7. F. Stirling

Some Fascinating Problems Concerning Material
Transference and other matters which a Future

Generation may Solve.

reason why, at some future age, it should
not be solved. Could we, for instance,
take a bar of copper and, placing it in the
container of some hypothetical apparatus
situated in London, transmit it by electrical
means, either by wire or wireless, to a
similar receiving instrument located, say,
at Glasgow, then a very important advance
in Man's mastery over Nature would
have taken place.

Dematerialisation
So far as one can possibly see, the only

manner in which the above transmission

of a heavy solid could be effected would be
through some application of the yet -to -be -
discovered principle of the dematerialisation
of matter. Matter, we are all aware, exists
in three well-known forms-solid, liquid,
and gaseous, which are fairly readily inter-
changeable into one another. There is
good reason, however, to suppose that
matter can and, indeed, actually does exist
in other and more tenuous forms than the
gaseous one. The luminous tail of a comet,
for instance, contains matter in a sort of
ultra -gaseous condition, whilst surrounding
the sun during the period of its total eclipse

by the moon is seen the won-
derful pearly, shimmering
corona which again, it is consid-
ered,is made up partly of matter
in an extremely nebulous form.

We may, therefore, refer to
the material comprising the
tail of a comet and that in the
more distant portions of the
sun's corona as dematerialised
matter. There is nothing like
it on earth, for a comet's tail
is not merely a semi -vacuous
space, but, rather, an assembly
of matter in what we may
term an ultra -gaseous or de-
materialised condition.

An actual photograph taken through a giant telescope of a region
many light years out in the depths of space. In a region such as this,
matter is very probably dematerialised and rematerialised by power-

ful electrical influence which surround it.

Atomic Destruction
On earth it has been found

possible by the employment
of electrical energy to disrupt
the atom and to split it up
into its constituent particles
to a very limited extent. This,
however, constitutes the actual
destruction rather than the
problematical dematerialisa-
tion of matter. Matter, pro-
perly dematerialised, would be
converted into an extremely
subtle, super -gaseous form.
In that condition, however, it
would retain, at least in latent
fashion, all its characteristics.
Dematerialised soda, for in-
stance, would not be anything
else other than soda and when,
by a reversal of the process
of dematerialisation, it was
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returned into its original form, the soda
would be indistinguishable from similar
material which had not been so treated.

Exactly how matter is to. be so de-
materialised is as yet beyond the bounds of
definite conjecture. Some process of
physical extension under electrical influence
will undoubtedly be required, but whether
such a process, even assuming that it is
ultimately devised, could be adopted
commercially without the expenditure of
vast and utterly uneconomical amounts of
electrical energy is a problem which only
futurity can solve.

One thing seems certain and that is
3hat matter in its dematerialised condition
should be amenable to electrical treatment
for its transmission from one place to
another. By the use of a specially -
devised cable, even, perhaps, by wireless
alone, dematerialised matter may ultimately
be found to be transmittable much in the
same manner as electric waves and pulsa-
tions are capable of transmission.

Transmission of Solids through Space
In such a manner it is probable that a

future age of scientists may devise means
of transmitting material objects from one
place to another. The material or sub-
stance to be transmitted will be inserted
into a " dematerialiser " attached to
the transmitting instruments and, after
having undergone electrical dematerialisa-
tion, will be transmitted to the distant
receiver, either by cable or wireless. There
it will be received and " rematerialised."
The transmission will, of course, like all
electrical impulse -travels, take place prac-
tically instantaneously, thus effecting a
revolutionary speeding -up in methods of
conveyance.

(Left) In every elec-
trolytical bath a
limited form of
solids transmission
takes place with the
travelling of the
metallic particles
through the solution.

(Right) The tail of a
comet is so thin_ and
rarified that the matter
comprising it has been
considered to be in a
special ultra -gaseous
and even dematerialised

condition.

Inter -planetary Communication
Successful upon earth, there seems to be

little reason why a sort of inter -planetary
communication should not be effected by
the method. Granting the practicality of
the method as applied to terrestrial trans-
missions, we ought then, at least, to be in a
position to project planet -wards an electrical
beam of dematerialised matter. If, how-
ever, such transmissions were not received
and materialised upon the surface of the
planet to which they were directed, the
dematerialised substances would presum-
ably remain in that condition for evermore
and would, very probably, continue their
travels into the depths of unknown Space
until their energy was absorbed by the
mysterious influences which operate in
those far-out regions where worlds are born.

This electrical transmission of matter
is not, even at the present day, so utterly
impossible as it may seem. Imagine, for
example, a mile -long trough containing
copper sulphate solution. At one end of
the trough a zinc article is immersed in the
solution, a strip of copper dipping into the
solution at the opposite end of the trough.
An electric current is sent through the
solution, the zinc article being made the

P`ROPELLII'IG -CHARGE APPARATUS
AT REAR OF ROCKET

KSS S EJECTED THROUGH JETS 1N
Ot OF ROCKET TO 'CUSH ION' ITS

UPON THE MOON

serviceable

negative pole and the copper strip the
positive electrode. Provided the driving
potential of the current was sufficient to
overcome the resistance of the solution,
particles of copper would flow through the
solution and deposit themselves upon the
zinc cathode, the solution replenishing
its copper content by attacking the copper
anode. In this flow of metallic particles
from anode to cathode which occurs in all
electrolytical operations, we have a sort of
limited transmission of matter which, of

course, is not capable of any
application for such a purpose.

Electrical Transmission
Although by a process of dematerialisa-

tion and subsequent electrical transmission
it may at some distant age be possible to
transmit a variety of materials from one
place to another with efficacy and speed,
thus revolutionising the world's transport
methods, it cannot ever be possible to apply
the method to living creatures, for the
reason that the process of dematerialisation
would destroy life which would not be
regained by subsequent rematerialisation.
Man cannot, therefore, hope to transmit
himself electrically with the speed of light
by this yet unheard-of method.

If, however, material non -animate ob-
jects, such as salt, sugar, soda, sand, etc.,
could be transported electrically by the
above means, there is no reason, also, why,
instead of transmitting the materials
themselves, it should not be possible to
transmit their smells and/or tastes. In
this manner the electrical or radio trans-
mission of taste and smell, which has
already been suggested by thoughtful
writers, would be an accomplished fact.
Odours are due to the throwing off by the
odoriferous material of infinitely small
particles which pass up the nostrils and
affect the olfactory membranes, thereby
giving rise to the sense of smell. Tastes

(Continued on page 61)
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A view of some of the competitors before the start.

" Petrel " Model Aircraft Result

AFAIR number of competitors
turned up at Brooklands Aero-

drome on Saturday, August 14th,
for the " Petrel " Contest for our
£50 prize. Unfortunately, the
atrocious weather did not permit of
the competition being run, and after
a few flights the competitors agreed
that it should be postponed. The
postponed contest was therefore held
at Brooklands Aerodrome on Sunday
afternoon, Sept. 5th, and although
the entry was somewhat disappoint-
ing, nevertheless, some excellent
models were on view and some good
flying was witnessed. Readers will
remember that only models built
according to the design and specifica-
tion published in this journal were
eligible, and we excluded profes-
sional model makers and those en-
gaged in the making of models for
profit. Models had to be the unaided
work of the competitor, who could
only enter one model, and variation
of design was not permitted. The
competition was for time -controlled
flights, points being awarded for take-
off, stability, duration of flight, and
landing. Thus, the models which
took off quickly and had a fairly
flat gliding angle obviously had a
better chance than one with a long
take -off and a steep drive.

In order to prevent models from
flying outside the Aerodrome, com-
petitors were asked to set the time -
control switches so that the ignition
was cut off at 45 seconds. The
maximum points awarded were 100-
60 for duration, 15 for take -off.
5 for landing, and 20 for stability.
The weather was excellent.

The winner was Mr. C. R. Jefferies,
of 73 Welfrod Road, Shirley, Warwick-
shire, whose model flew consistently
well. In his first flight, his model
took 3'5 seconds to get off, and
landed 115'2 seconds later, although
the ignition did not cut off until
49'5 seconds. In his second flight
the model took 2.8 seconds to rise.
There was a 47 second motor run
and a duration 92'2 seconds. His
third flight was somewhat shorter,
and as no other competitor succeeded
in putting up anything like this
duration, he takes the £50 prize. The
second prize winner was Mr. D. A.
Payne, 100 Pinner Road, Harrow,
Middlesex, whilst the third was
Mr. I. Lucas, 5 Wood Mews, London,
W.1, who receive 5 guineas and 3
guineas respectively. A number of
consolation prizes have been awarded
to other competitors. The general
workmanship of the models was
excellent, although most of the com-

CURRENT NEWS FROM THE
WORLD OF MODEL AVIATION

Iglu' IF. J. C.
petitors had failed in spite of the ample
time allowed to adjust their engines
so that the last ounce of power was
obtained. Any of the small engines
such as the Spitfire, the Grayspec
Gnome, or the Hallam Baby will
fly and have flown the " Petrel,"
but naturally the engine must be
properly adjusted. The model easily
flies with a 6 c.c. engine. It would
seem that most of the competitors
relied upon frequent flooding of the
carburetter, which I think is bad
practice, as the engines get very rich
and become temperamental. Another
point which I noticed which was
responsible for erratic running was
the use of ordinary valve tubing as
connection between the petrol tank
and the jet. At high speed these
tubes tend to close up under suction,
and this was responsible for quite a
lot of engine stopping. A heavy
rubber tube should be used. Very
few of the models failed structurally,
and competitors were allowed to
give the models a slight push in
launching owing to the comparatively
rough nature of the ground. I desire
to express my gratitude to Mr. J. C.
Smith, Mr. H. York, Mr. A. F.
Houlberg, and Mr. L. J. Hawkins, for
their valuable services as judges
and time -keepers, and who brought
to bear on the contest a vast amount
of experience which they have gained,
in their capacities as members and
officials of the S.M.A.E., under whose
auspices the competition was held.
My congratulations also to the winner

A further view of the competitors and their models. Mr. B. W. Best, the well-known Jim eeper, is an the left.
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on his skill in so accurately inter-
preting our instructions and pro-
ducing such a consistent flyer.

Petrol Model Insurance
MR. BROOKS, of the Model
Aircraft Stores, Bournemouth,

sends me details of the terms of policy
of a Petrol Model Insurance Scheme
which he has inaugurated, and which
indemnifies the assured against all
sums which he or she shall become
legally liable to pay in respect of
claims made for compensation for
bodily injury (fatal or non -fatal) to,

mium costs only 7s. 6d., with an
additional shilling for the first year.

The Wakefield Cup Result
I N last month's issue I gave the
names and times of the first three

competitors in the Wakefield Cup
Contest. I now give the names and
times of the first twelve :

1.
2.
3.
4.
5.
6.

E. Fillon
R. Bullock
R. T. Howse
Chabot
R. Clasens
B. Anderson

One of the machines in flight.

persons, or for damage to property
for any accidents or accident result-
ing from flying petrol model aircraft.
It excludes compensation for injury
to any person who is engaged in the
service of the assured, to the assured's
own property or property in his
custody, and accidents occurring out-
side the limits of the United Kingdom.
The liability of the Underwriters
is limited to £2,500 in respect of any
one accident or series of accidents
arising out of one event. The pre -

Left: the Judges in the "Petrel" contest con

France
Great Britain
Great Britain
France
Belgium
Sweden

Secs.
253'23
194'53
193'46
157'6
156'83
155'73

7. M. Mckinney Belgium 155'05
8. G. Stark Germany 151'83
9. K. Schmidtberg Germany 147'65

10. A. Dague America 145'1
11. D. Bodle America 136'16
12. B. Liadn Sweden 132'73

World's Records
AT a recent Council meeting of

the S.M.A.E. the delegates to
the F.A.I. conference made their
report. They stated that they had
been successful in getting passed

several of the British recommenda-
tions for timing world's records.
Briefly, the regulations are as follows :
World's records will be acknowledged
for power driven models, rubber -
driven models of the fuselage type,
gliders and seaplanes. In the case
of rubber -driven models and gliders
the wing loading must be at least
15 grammes per square decimetre,
whilst all models must conform with
the S.M.A.E. formula ; the tail area
of models is limited to 333 per cent.
of the main plane area, and any area
in excess of this will be counted as
lifting surfaces. Records will be
introduced for duration, distance,
altitude, and speed.

Seaplanes must make a flotation
test of 5 minutes.

There are three methods allowed
for launching gliders. (1) Hand -
launched, (2) catapult -launched, (3)
cable -launched. In the case of the
catapult, the line must not exceed
three metres. In the case of the cable
launch, the line must not exceed two
hundred metres, with one end station-
ary. In the case of the running
launch by cable, the line must not
exceed one hundred metres and the
operator must not run more than
seventy-five metres.

All times are taken from the
moment the model is released until
the machine lands, touches some
object, or goes out of sight of the
timekeepers who must remain
stationary, but optical aids may be
used.

In the case of the glider, the fall of
the model must not be more than
nine metres per minute of flight and
the distance they travel must be
measured on an ordnance map. All
claimants for records must hold
an F.A.I. licence. Machines must
not be commercially made.

er. Mr. F. J. Cram is on the right. Centre : the winner, Mr. C. R. Jefferies, with his model, and right, .

Mr. Jefferies' model well up during the contest.
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The Confidence that
Pelmanism Gives .  

MANAGING I

DiRECT0R

F 0°R

GENERAL

oFF1ce
oloot40_,,

VIA " I have
just
received

promo-

tion "

writes
 a student of

Pelmanism

RISE TO A HIGHER POSITION

" I thought you would like to know
that I have just received a promotion.
I have been appointed manager of a
department and the whole thing has
tremendous possibilities. Pelmanism
has helped me enormously, even at
this incomplete stage of the Course,
and as I shall have many new prob-
lems to face in the future, I shall need
its aid more than ever."

(Pelman Student: A 39080.)

THIS remarkable letter is one of
thousands received by the Pelman

Institute. It will come as a message of
hope to many of those who are handicapped
by any of these defects :-
Diffidence Fear of doing some -
Shyness thing unusual or out
Timidity of the way
Self -Depreciation HesitationFear of Failure
Fear of the Future And all those weak -
Lack of Social Courage nesses and failings
Fear of Taking Re- which are associated

sponsibility with the phrase,

'The Inferiority Complex,'
one of the greatest handicaps that can
burden any man or woman to -day.

For, as students of Pelmanism know, this
"inferiority
complex" egiGHTS

handicap egrrea
cam.can be com-

pletely over-
come and
the word_
" can't " can
be elimin-
ated from
everyone's
vocabulary
by Pelman-
ism, scienti-
fic mind -training
Which all
can follow, which takes up very little
time and is as interesting to practise as it
is effective in its results.

MAKE FULL USE OF
OPPORTUNITIES

People whose Talents are Wasted.
There are few weaknesses so harmful as

the feeling of personal inferiority. It injures
your prospects of success. It strikes at the
very root of your happiness. You may be
extremely talented in many directions. But
if you have no confidence in yourself these
talents will be largely wasted.

As a matter of fact, an " inferiority com-
plex " is often found in association with
mental gifts that are above the ordinary ;
for it is particularly liable to be harboured
by the sensitive temperament, which is
frequently associated with keen intelligence.
The mind of the " SensitIve, " freed from
this hostile influence, may be capable of
great and even soaring achievements, if
only it is trained in the right way, and
that is the Pelman way.
People who are Afraid.

This lack of Self -Confidence, this feeling
of Inferiority, these wretched fears or
phobias, take different forms with different
people. There are people even to -day
who shrink from using the telephone.
There are many people who are afraid
to open the door of their employer's room.
There are people who allow their rights
to be taken from them, who are pushed
aside by more determined rivals, who are
tongue-tied when questioned, who are
afraid to act because they do not know
what the consequences will be.
Correspondence Instruction.

Pelmanism is a system of. Practical
Psychology
which istaught
through thepost byexpert
instructors
and is prac-
tised by the
student in
his or her
own time
and place...9
Amongst the ""-- A
mental dis-
positions
developed by
Pelmanism are the following:
Self -Confidence Organising Power
Moral Courage Leadership
Good Judgment Self -Control
Initiative Resourcefulness
Determination Reliability
Decisiveness Personal Magnetism
Observation Creative

Power Imagination
Directive Ability A Reliable Memory
and all those qualities which help to build
up Character, to constitute a vivid, strong
Personality, and to increase Income -
Earning Power.

Particularly in times like these Pelmanism
is a necessity to every man and every
woman who wishes to do good work, to
ensure a good income, and to make the best
of the mental qualities with which all have
been endowed but that so many have
neglected to cultivate. Cultivate your mind
on Pelman lines and success will follow.

Pelmanism is fully described in " The
Science of Success." Write to -day for
your free copy to :

Pelthan Institute,
(Established 4o years)

130, Pelman House,
Bloomsbury Street, London, W.C.1.

LEARN TO SPEAK
CONVINCINGLY

A Sure Way to Success.
Pelmanism is a sure way to success if you

will give it your loyal effort, your honest
endeavour,
and a reg-' ulac anddefinite
amount of
time until
you have
completed
the Course.
A sustained
effort over a
period of but
a few weeks
will yield

DEVELOP ORGANISING you divi-
POWER dends thatwill last

you your whole life through.
Free Offer to Readers.

A copy of " The Science of Success"
(48 pp. illustrated) in which many people
speak of Pelmanism from personal experience,
and which contains the opinion of Pelmanism
contributed
by a number
of the most
distinguished
men and
women in
English life,
will be sent
free on appli-
*ion.

Write or
send thecoupon
below for a
copy of the
Free Book, "The Science of Success,"
to :

Pelman Institute,
(Established 40 years)

130, Pelman House,
Bloomsbury Street, London, W.C.1.

Readers who can call at the Institute will
be welcomed. The Director of Instruction
will be pleased to have a talk with them,
and no fee will be charged for his advice.

SEND FOR THIS FREE BOOK TO -DAY.

ACT WITH DECISION

To THE PELMAN INSTITUTE,
130, Pelman House, Bloomsbury St., London,

W.C.I.
Please send me, free and post free, a copy of

"The Science of Success," with full particulars
of the Pelman Course.

NAME

ADDRESS

Occupation
All correspondence is confidentud

PELMAN (OVERSEAS) INSTITUTES : PARIS,
8o, Boulevard Haussmann. NEW YORK, 271, North
Avenue, New Rochelle. MELBOURNE, 396, Flinders
Lane. JOHANNESBURG, P.O. Box 4928. DURBAN,
Natal Bank Chambers (P.O. Box 1489). DELHI, lo,
Alipore Road. CALCUTTA, 102, Clive Street. AM-
STERDAM, Damrak, 68. JAVA, Malabarweg, Malang.
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The wheels which control the hands of " Big Ben"; some idea of their size can be gathered by comparison
with the man in charge of the mechanism.

A Mechanised Library
THE

famous library of the British Museum
is being modernised. Mechanical aids

may seem out of place in this storehouse of
knowledge. But where several thousand
books are consulted by readers every day,
speed-up is required. Accordingly a pneu-
matic post system is being installed by
which readers requirements may be posted
to the book -stores. The books are sent
back by a mechanical book -carrier working
on the roller conveyor system. Another
interesting feature is the rehousing of the
books on new steel shelves as the old cast-
iron racks have become inadequate to bear
the many tons of books of the library.
Incidentally, the total number of volumes
stored is now close on the 5,000,000 mark.

Driverless Shunting.
WHILE talking of automatic deliveries
the recently constructed  automatic

shunting yard of the German State Railways
at Stetting may be mentioned. The shunt-
ing yard works on the central ramp principle
where trains are put on the top of an incline
and the trucks are allowed to run down.
The whole operation of distribution is
worked from a central cabin. The operator,
with schedules of the make-up of trains in
front of him, drops off the trucks, shunts
them and reassembles them entirely by
a switch board in front of him. Not
only has he complete electrical control of
the whole yard but on a special indicator
board in front of him the moving picture
of the whole shunting yard is presented
to him.

Gas Switch Board
DISTANCE control of operations over a

large area in conjunction with the indi-
cator diagram panel is, of course, becoming
more and more common in industry. An
example on the largest scale is provided by
the Ford Motor Works at Dearborn, U.S.A.
This works starts with coal and iron and
finally turns out motor cars. From its blast
furnaces and from the coke ovens which

supply the blast furnaces millions of cubic
feet of fuel gas are produced. This gas
provides the fuel needed in all the many
complex stages of production of motor cars

the mains -lines, the whole picture of the
gas flows is flashed and recorded on his
gas map. The whole layout is one of the
most unique examples of master brain
control.

New Coke Ovens
BRITISH industry is, however, develop -
ing on an equallyl arge scale. The great

steel company of Dorman Longs has recently
opened at Middlesborough a new coke oven
plant which is the largest yet built in this
country. Over one million tons of coal are
to be converted to coke annually. By-
products include 3.5 million -gallons of ben-
zole and 12,000 tons of sulphate of ammonia
available for fertilisers. The plant covers
6f acres and comprises a battery of 136
ovens with ancillary plant. The speed of
erection was such that the plant was at
work within twelve months of the driving
of the first piles of the foundations.

Hong Kong's Wonder
Dam
THE great Jubilee Dam in Hong Kong is

the largest of its kind in the world.
It is 300 ft. in height, and its construction

entailed the use of 200,000 cubic yards of
solid concrete, and 500,000 cubic yards of
rock filling.

The reservoir formed by the Dam is
capable of holding 3,000,000,000 gallons of
water.

This water is obtained from the extensive

THE MONTH IN
SCIENCE AND

from the simple raw materials. Nearly 100
million cubic feet of gas are handled daily.
The distribution of this vast volume through
huge 6 ft. mains and feeders of diminishing
diameter is handled from one central valve -
room. Here switch controls to distant
valve -motors stop or release the flow of gas
as the distribution engineer directs. Back
to him from flow and pressure gauges on

ranges of hills which surround the Shing
Mun Valley, leased territory on the main-
land.

Hitherto Hong Kong island has been
poorly supplied with water, and the purpose
of the Jubilee Dam is to enable the island to
draw on this vast supply in a possible
emergency.

This has been achieved by running a

The great Jubilee Dam in Hong Kong, which is the largest of its kind in the world.
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pipe -line across the bed of the harbour, so
connecting the waters behind the Jubilee
Dam with Hong Kong island.

Ocean Air Lines
THE

Air Lines of the Oceans are rapidly
being mapped out and a commercial

struggle is shaping for them. Our own
series of ocean flying boats are amongst the
giants of the air. News now comes that
the Pan -America clipper lines are designing
an even bigger series of boats weighing 42
tons, 109 ft. in hull length, and with 150 ft.
wing span, with a top speed of 200 miles
per hour. The gross horse -power of these
giants is to be nearly 5,000. Germany is
looking particularly to the South Atlantic.
She is putting her faith in smaller short
range craft, flying between a series of
mother ships. The recently launched cata-
pult ship, Ostmark, is a type of these.
Dornier flying boats, designed to operate in
conjunction, land every thousand miles and
taxi up to the mother ship. They are
grounded on a canvas apron towed astern
of the ship. This picks them off the waves
and thence they are hauled aboard by crane
on to a run -way. After refuelling and over-
haul they are once more shot into the air
off a long catapult run -way extending the
full length of the ship. The catapult,
operated by compressed air, shoots them off
at a speed of 200 m.p.h.

Superlight Concrete
AMONGST the many unusual features of

the great San Francisco Bridge across

with a generating capacity of 100,000 kw.
is to be installed, and the existing building
will ultimately be doubled in size. During
the winter of 1939-40, greatly increased
demands on the output of electricity are
expected, and therefore the generating
capacity of the station is to be raised to
500,000 kw. Several new ideas are being
introduced into the plant.

A Submarine Depot Ship
THE Maidstone, which is a 15,000 ton

depot ship for submarines, is to be
launched from John Brown's Clydebank
shipyard on October 23rd.

Pilotless Aeroplanes
THE Radio Society of Great Britain

demonstrated at this year's Olympia
Radio Exhibition the principle of how
pilotless aeroplanes may be controlled from
the ground by wireless. The apparatus,
although actually devoted to another pur-
pose, was made by Mr. J. E. Bryan from
discarded electric totalisator switches.
Among the uses to which it could be adapted
would be the wireless control of model boats.

An Ultra -violet Meter
DR. M. LUCKIESH and Mr. A. H.
Taylor, of the General Electric Lighting

research laboratory, have produced an ultra-
violet meter. This new device employs a
photo -cell which responds only to that
band of wave -lengths in the sun's spectrum
which causes sunburn. In operation, this

THE WORLD OF
INVENTION
Oaklands Bay is the special concrete which
was used in filling up the roadway of the
bridge. In place of ordinary broken stone
aggregate a new material called Gravelite
was employed. This was supplied in the
form of evenly graded porous pellets. It is
made by burning balls of a special wet clay.
The steam evolved in the burning blows
out the clay into the form of an artificial
lava -like stone. It is so light that it floats
on water. By using this material a saving
in dead weight of over 15,000 tons was ob-
tained in the structure of the bridge.

Spun Glass
ANOTHER interesting new material is

glass tape, thread and cloth. Molten
glass may be blown out with steam into
extremely fine glass wool. This may be
carded and spun just like cotton -wool.
The threads may then be braided or woven
into tape and cloth. Garments have, in
fact, been made up from the new material.
This, however, is not its most popular use,
naturally. But electricians and engineers
find in it an ideal high temperature heat and
electrical insulator.

Extending Battersea
Power Station
EXTENSIONS costing £1,500,000 are to

be made at the London Power Company's
electricity station at Battersea. New plant

cell, when exposed
to sunlight, passes
a small current
which in turns
clocks a counting
relay of e-viton,
which is a unit of
ultra -violet, pro-
ducing the mini-
mum percep tible
erythema. The
counting continues
as long as the meter
is exposed, measur-
ing the sun's rays.

New Dis-
covery in
Physics
AiSOVIET scient-
rAst, P. A. Cheren-
kov, is reported to
have made an out-
standing discovery
in the field of optics.
For some years Mr.
Cherenkov had
been engaged in re-
search in the emis-
sion of light by
different substances
exposed to the
action of radium

gamma -rays (light rays with a very short
wave -length). During his experiments the
young scientist discovered that substances
subjected to the action of the gamma -rays
emitted light in a very curious way. The
light was not diffused in all directions, but
mainly in the direction of the movement of
the gamma -rays. The properties of the
light, as well as the experiments in the
magnetic field showed without a doubt
that the light came from the electrons
created by the action of the gamma -rays.

Explaining this phenomenon, Academ-
ician S. I. Vavilov, director of the Institute
of Physics, said that it was analogous to a
phenomenon familiar in artillery when a
shell, moving with a velocity greater than
that of sound, itself begins to emit sound
and radiate sound -waves. In the case of
Mr. Cherenkov's experiments the electron
moved with a velocity greater than that of
the light in the ether and itself began to
emit light. Though many details of the
new phenomenon still require investigation
it is the view of both Soviet and foreign
physicists that the discovery is of great
importance, not only to optics, but to the
study of the nucleus of the atom.

" Private Secretary
for the Blind

,,

THE Braille Manuscript Department of
the National Institute for the Blind has

taken on the duties of honorary private
secretary for a host of sightless people. It
transcribes and dispatches correspondence
between them and their sighted friends.

One recent post contained requests for a
gas -stove chat, a knitting pattern, a sermon,
and an inscription on a greeting card.

There is also an increased demand for
Braille watches at the National Institute

7-1

America's new " Grasshopper " Plane.-A view from the bow and stem of the new
type of 'plane which has been built by Stearman-Haramond of San Francisco, and
is shown while undergoing tests at Roosevelt Field, New York. The 'plane is of
unusual design resembling a gigantic grasshopper while another unorthodox feature

is the addition of a third wheel forward.
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for the Blind. During the past twelve
months, the Institute has supplied nearly
350 such watches to blind people.

World's Biggest
Icebreaker
THE giant Soviet icebreaker, Joseph

Stalin, built at the Orjonikidze ship-
yards in Leningrad, was launched on August
13th. At the time of the launching, the
Joseph Stalin was said to be 70 per cent.
finished. The Joseph Stalin is intended as
the flagship of the Soviet Arctic fleet. The
icebreaker has a displacement of 11,000
tons, and is 106 metres long, 23.2 metres
wide and 20 metres high. Her three 3,350
h.p. steam engines, fed by nine boilers, will

a 25 -kw. steam dynamo and two 50 -kw.
turbine dynamos, as well as a Diesel -driven
emergency dynamo.

A place for a large hydroplane and two
small airplanes, as well as for a take -off
catapult, is provided in the stern of the
vessel. The Joseph Stalin will carry four
3 -ton and two 11 -ton electric cranes,
four life boats, each capable of carrying 38
persons, two cutters and several other
craft, including a motor barge.

The prew's quarters have two and four -
berth cabins. The Red Corner, dining -
room, common -room, captain's cabin and
other parts of the vessel are panelled with
rare woods, and the furniture has been
specially designed by prominent artists.
The dining -room is fitted with a sound -
cinema projector. All the living quarters
are equipped with radio and telephone.

This interesting picture shows the apparatus used for the production of a micro -film. Such pictures deal
with biology, metallurgy, and other sciences in which the microscope plays a leading part. In this illustration

the film camera is seen coupled to the microscope.

enable her to develop a speed of 154 knots
in calm water. The hull of the vessel is
specially reinforced. Steel ribs are placed
31 centimetres apart throughout the whole
of her length, while those parts which will
receive the full impact and pressure of the
ice are reinforced by metal plates 45-50
millimetres thick.

The bunkers of the icebreaker are capable
of holding 4,000 tons of coal, and she will be
able to carry enough drinking water to per-
mit of long Arctic cruises. A system of
ballast tanks will make it possible to increase
or lighten the weight of any part of the
vessel that may become icebound. The
stem of the vessel weighs 21 tons, the steel
stern -post 36 tons, and each of the three
propellers 171 tons.

Modern Navigation
Instruments
THE

vessel's centrifugal pumps are
capable of pumping 1,500 tons of water

per hour. The Joseph Stalin is equipped
with a refrigerator of 75 cubic metres in
volume, fresh -water stills, a compressor for
an aeroplane catapult, a gyro -compass, and
other modern navigation instruments.
Current for lighting purposes is supplied by

Radio Equipment
IN power of radio equipment, the Joseph

Stalin will surpass any of the vessels of
the Soviet civil fleet. She will have a
short-wave transmitter of 1 -kw. capacity
for long distance communications, enabling
her to maintain direct communications with
Moscow and any of the polar centres from
any point of the Northern sea route. A
second long -wave transmitter of 2 -kw.
capacity will be installed for the purposes
of the meteorological service, and for
communication with ships sailing the
Northern sea route By means of this
transmitter the Joseph Stalin will be able
to maintain telephonic communications,
with the stations of the Northern sea route,
and through them with other centres of the
Union. The ice -breaker will carry a third,
distress, transmitter of small capacity, for
communication with the nearest ports and
coastal stations in the event of mishap, also
for communications with the caravan of
vessels for which she is acting as convoy.
Special portable receiving and transmitting
apparatus, capable of working on any range,
will be provided for the use of scientific
expeditions. The Joseph Stalin will also
have powerful relay equipment.

New Million -volt
X-ray Equipment
A NEW X-ray equipment, designed to
"give a beam of higher intensity and of
greater penetrative power than any so far
employed for the treatment of disease, has
just been installed at St. Bartholomew's
Hospital.

The X-ray tube itself is of very remark-
able design. It is thirty feet in length and
weighs 10 tons. It consists essentially
of a long steel tube in which the filament
and target are mounted and in which
a high vacuum is maintained by continu-
ously operating oil vapour pumps. Only
the central twelve feet of the tube are
contained in the treatment room, the two
ends projecting into the two generator
rooms which are situated on either side of
the treatment room. To prevent the
spreading of the X-ray beam, the central
portion of the tube is surrounded by a
protective sheath consisting of a six-inch
layer of closely packed lead shot which is
contained in two co -axial steel cylinders.
An aperture in the sheath allows the
transmission of the X-ray beam in the
required direction..

In view of the great weight of the tube, it
would not have been practicable to move
it to adjust its position over the patient,
so the floor of the treatment room was made
movable instead.

A Special Circuit
THE voltage for working the tube is

derived from a step-up transformer which
gives 150,000 volts. By means of a special
circuit employing columns of continuously
evacuated rectifying valves and large eil-
immersed storage condensers, a rectified
current of 600,000 volts may be obtained.
The generating equipment is duplicated,
and by connecting both sides in series, a
maximum potential of 1,200,000 volts is
available. At this voltage, the tube takes
a current of five milliamperes.

The new equipment has been designed
and manufactured by Metropolitan Vickers
Ltd., of Manchester, and it is hoped that it
will prove of value in the further conquest
of that dreaded disease, cancer.

A Huge Telescope
KNOWLEDGE of the southern celestial

hemisphere will be increased in the near
future by the erection of the Radcliffe Obser-
vatory, which is to be transferred from
Oxford to Pretoria. This will be the largest
observatory south of the equator and its
huge reflecting telescope of 74 inches
aperture will rank among the biggest in the
world. The entire outfit will cost £72,000 of
which £40,000 will go towards the construc-
tion of the instrument and its equipment.
The 2 -ton mirror has been cast in America
in low -expansion Pyrex glass, so as to mini-
mise the effects of temperature variations
which are apt to distort the highly magnified
images projected into the eyepieces or
cameras. The final grinding, polishing and
" figuring " will, however, be done in
England. The great duraluminium tube
will be 35 ft. long and eighteen motors will
be required to operate the complicated
mechanism. Much is expected from this
magnificent acquisition ; for the southern
heavens are richer in stars and more fre-
quently visited by bright comets, than the
regions of the north.
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The FIRST Book of its kind
for all in the Building Trade

THE BUILDING
ENCYCLOPEDIA

A Handbook of Modern Building
Practice for the Working Builder

Four Volumes-Over 3400 Illustrations
General Editor: S. G. Blaxland Stubbs

Legal Editor: W. T. Creswell, K.C., Hon.A.R.I.B.A., A.S.I.
Assisted by: Norman P. Greig, B.A., Barrister -at -Law.

Associate Editors: G. Maxwell Aylwin, F.R.I.B.A.; W. Frost, F.I.S.E., M.R.S.I.
R. V. Boughton, A.I.Struct.E.; T. B. Nichols; J. P. Porter, B.Sc., A.M.Inst.C.E.

Assistant Editor: J. St. Denys Reed

Fifty Contributors-Leading Writers and Craftsmen
in the Industry

OVER 3400
PHOTOGRAPHS
& DRAWINGS

The Whole Work is Lav-
ishly Illustrated with :
Working Diagrams,
Elevations, Sections,
Detail Drawings,
Plans, Designs and
Photographs.
LARGE FOLDING

PLATES
(57 Plates, including
28 Printed in Colours)
FOLDING CHARTS
Many Hundreds of

Tables

A million words of practical, up-to-date
information of the highest technical

authority, covering:
BRICKWORK - MASONRY - CONCRETE -
METALS AND OTHER MATERIALS -
BUILDING CONSTRUCTION-
ARCHITECTURE AND DESIGN - HOUSES -
BUNGALOWS - COTTAGES - FLATS -
ALTERATIONS - REPAIRS - FLOORING -
ROOFING - ESTATES - ROADS - LAW FOR
THE BUILDER - COSTING - ESTIMATING -

QUANTITIES - ETC.

Just sign and post the form below and
on acceptance we will send you these
four volumes, carriage paid, to examine
for one week free. You may either
return them to us, carriage forward,
within 8 days, or you may keep them
on the very easy terms outlined.

"Practical Mechanics" FREE Examination Form.
To the WAVERLEY BOOK CO., LIMITED,

96 and 97, Farringdon Street, LONDON, E.C.4.
Please send me, carriage paid, for seven days' FREE examination,
"THE BUILDING ENCYCLOPEDIA," complete in four volumes.
It is understood that I may return the work on the eighth day after I
receive it, and that there the matter ends. If I decide to keep the
books I will send you on the eighth day a First Payment of 4/-, and,
beginning thirty days after, sixteen further monthly payments of 5/ -
each, thus completing the purchase price. (Price for cash on the eighth
day, 80/.)

Name

Address

Occupation

Parent's signature required if under 21

State if householder Date

P.M.I I. PLEASE FILL IN ALL PARTICULARS

AN OPPORTUNITY YOU!
CANNOT AFFORD TO MISS

As a reader of " Practical Mechanics " we offer
to send you for seven days' free approval a

three -volume work that teaches thoroughly
every branch of metalworking-

THE PRACTICAL
METALWORKER

Entirely NEW and
Revised Edition

Three Volumes-Thousands of Illustrations

HERE is an entirely new and up-to-date edition of a well-known
practical work that deals with every phase of modern work-
shop practice. It combines the theoretical basis of metal-

working with the practical instruction necessary for success.

A few of the many
subjects dealt with :
Benches and Simple Tool

Equipment
Files and Filing
Marking Out Work
Materials and Their Uses
Ferrous and Non -Ferrous

Metals
Wire and Wire -drawing
Production of Small

Castings
Foundry Work
Miscellaneous Lathe

Operations
Metal Spinning
Sheet Metalwork
Spring Making and Wire

Working
Edging and Seaming
Principles of Mechanical

Drawing
Workshop Arithmetic
Brazing and Soldering
Fusion Welding
Arc Welding
Resistance Welding
Welding Plant and

Machinery
The Thermit Process
Oxy-Coal Gas Welding
Cutting Metals by Fusion
Hardening and Tempering
Polishing. Colouring and

Lacquering, etc.

r

Many chapters have been entirely rewritten in
the light of the latest technical knowledge-the
latest word on electric welding, for instaSte.
New illustrations have been added, and the whole
work has been thoroughly revised and brotght
up-to-date.

THE PRACTICAL METALWORKER embodies
the result of years of practical workshop exper-
ience, and gives thousands of hints and wrinkles
that enable work to be done better and more
easily.

Learn more and earn more. Success cories
to the workman with knowledge as well as
experience. This book is invaluable to
Apprentice and Student. To the ambitious
mechanic it provides the Stepping Stone to
a better position.

FREE for 7 days
Just sign and post the form below and on
acceptance we will send you these three vo -
umes, carriage paid, to examine for one week
free. You may either return them to us,
carriage forward, within 8 days, or you may
keep them on the very easy terms outlined.

" Practical Mechanics" FREE Examination Form.
To the WAVERLEY BOOK CO., LIMITED,

96 and 97, Farringdon Street, LONDON, E.C.4.

Please send me, carriage paid, for seven days' FREE examination,
"THE PRACTICAL METALWORKER," complete in three volumes.
It is understood that I may return the work on the eighth day after I
receive it, and that there the matter ends. If I decide to keep the books
I will send you on the eighth day a First Payment of 2/6, and, beginning
thirty days after, seven further monthly payments of 5/- each, thus
completing the purchase price. (Price for cash on the eighth day, 35/-.)

Name

Address

Occupation I

Parent's signature required if under 21 I

State if householder Date I

P.M.12. PLEASE FILL IN ALL PARTICULARS
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RAWLPLUGS will enable you to fix any
article quicker and neater, no matter
what kind of material you wish to fix to.

For heavy work, such as fixing machinery,
large -size Rawlplugs (Nos. 20-30) with coach
screws should be used.
If you want to fix a sink or cistern, there are medium -size
Rawlplugs (Nos. 10-18), and for small household articles, such as a soap dish,
there are the small Rawlplugs (Nos. 3-8). There is a Rawlplug for every size of
screw or coach screw. Anyone can use Rawlplugs ; no previous experience required.
Sold by Ironmongers, Stores, etc., in complete Outfits at 1,'6, 3/6 and 5/6.

For every
fixing job
LARGE
OR
SMALL
use

RAWLPLUGS
............ 

Millions of Rawlplugs are used annually
by the Admiralty, War Office, G.P.O.,

Big Contractors, etc.
B200

THE RAWLPLUG CO., LTD., Rawlplug House, LONDON, S.W.T

YOUR OWN HOME CINE
FOR ONLY 37r6

104 -PAGE

Why not get one now and
enjoy the thrill of movies at
home during the long dull
evenings? We have Britain's

best range of models.

PATHESCOPE " ACE"
Simple in operation. Gives
brilliant pictures 2 ft. wide or
more. Complete with resist-
ance for all voltages from 110
to 250. For 30 -ft. or 60 -ft.
films. 37/6 cash.

12/3 A MONTH
for 24 months.

KEYSTONE " 8" PROJECTOR
The Keystone "8" -mm. Projector has
features found in considerably higher
priced projectors. 200 -watt lamp,
G. E. Projection lens fully achromatic.
Adjustable tilt. Motor rewind. Fan -
cooled Manual framer. Capacity 200 ft.
8 -mm. film. Sturdy construction. Cast
heavy base. Polished glass, silvered
reflector. Speed control. Fully guaran-
teed. £13 13s. Od.

Generous Exchange Allowances.

CATALOGUE POST FREE.CITY SALE
AND EXCHANGE (1929) LTD.

59/60 CHEAPSIDE, LONDON, E.C.2

Our NEW ENGINEERING GUIDE explains clearly how
all the best jobs are secured. It shows how to obtain
such money -making qualifications as A.M.I.C.E.,
A.M.I.Mech.E.,A.M.I.W.T.,A.F.R.Ae.S., etc. How
to secure permanent, progressive and pensionable posts
in the Government and Municipal Service, and describes
numerous " Higher - Pay Courses " in CIVIL,
ELECTRICAL, MECHANICAL, AUTO and
AERO-ENGINEERING ; TELEVISION, TALKIE -
PICTURE WORK, etc.

SUCCESS-OR NO FEE
We definitely guarantee success. If you fail your
examination, or if you are not satisfied in every way with
our service, then your full tuition fee will be returned
without question.
Write to -day for this remarkable publication and details
of our employment service, etc.
NATIONAL INSTITUTE OF ENGINEERING

(Founded 1885-Stweas Record unappronchable)
(Dept. 29) Staple Inn Ridge., High Holborn, London, W.C.1

RIDE WITH SAFETY behind
a "WILCO" Dynamo Set.
Guarantees a safe journey by giving a brilliant light
whether riding fast or slow. Patent Silvered Reflector
throws a brilliant beam. Your two bulbs are protected
by automatic voltage regulator in the 6 -volt dynamo_
The armature runs on ball bearings-gives smooth run-
ning and long life. Control switch for dynamo and

battery light is on
the chromium -

plated lamp.

lib. New 44-P. 1 819
Catalogue complete

I, * ,!p.,..
. "..419: 4d. post/Tee with rear

' .: P lamp.
-

GEAREDther

models
MOfrrOR1.314-69Price Price IRONCLAD°volt. This

:.,..-

916 1216 fine motor is very powerful indeed, and will work
off A.C. mains by using a " Wilco" Transformer

(un-geared) (geared) Motors also supplied to work direct off mains.
THE "WILCO" LOW -VOLTAGE TRANSFORMER, with speed control,
reduces 200/250 vt. A C. to 2-8 volts. Capacity 3 amperes. Will drive 1 5/6
small motors perfectly, including the one illustrated. Price each I
L. WILKINSON, 204 Lower Addiscombe Road, Croydon
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IPPLIPARIINC INEREUNIIL
!PAPERS

THE well-known paper ribbon which,
when ignited by a match, smoulders
slowly and emits a pleasant odour in

so doing is a type of material which may
very readily be prepared by any individual
having the necessary chemicals available.
Not only is the home manufacture of
perfume papers of this nature an interesting
chemical occupation, but it is, also, an
exceedingly useful one and, indeed, may
very easily be a profitable one, for carefully -
made perfume paper, given a well-chosen
perfume or blend of perfumes, is a very
attractive material and commends itself
in many directions as a disinfectant,
steriliser, odouriser, and general freshener -
up of rooms.

Paper of the above nature consists
merely of material which has been im-
pregnated with saltpetre and, also, with
certain essential oils, the latter being
" sealed " within the pores of the paper by
the use of certain agents. When the paper
is ignited, it smoulders slowly without
actually taking fire, the heat of the paper's
slow combustion being sufficient to drive
off the volatile essential oils with which it
has been impregnated.

The Paper Used
In order to prepare paper of this nature

we start with ordinary blotting paper.
The paper should not be too thin, otherwise
it will not " hold " a sufficient quantity of
the essential oil. If the blotting paper is
not already coloured, the amateur may
desire to colour it according to his own
tastes and this he may do very easily by
soaking it for ten or twenty minutes in a
hot solution of one of the many packet dyes
which are nowadays obtainable. After
this dyeing operation, the paper should be
rinsed in water and dried.

The paper should now be cut up into
long strips or ribbons, each about half an
inch in width. It is now soaked for a
quarter of an hour in a solution made by
dissolving one ounce of saltpetre (potassium
nitrate) in about eight ounces of water.
After this saltpetre immersion, the paper is
hung up to dry without being rinsed.
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Impregnating a strip of
paper with the perfumed
spirit. Note that the
latter is contained in a
narrow vessel for the sake

of economy.

Testing by Burning
At this stage a test should be made of the

combustible qualities of the, paper. Take
one of the strips and apply a match to it.
If it smoulders slowly, the strength of the
saltpetre bath has been correct for the
paper used. If, however, it smoulders too
quickly and shows a tendency to burst
into flame, the saltpetre bath has been too
strong, whilst if the opposite of this occurs
and the travelling glow on the paper

A small clothes -horse from which strips of perfume
papers are suspended, standing in an open doorway in

order to provide for the rapid drying of the papers.

becomes extinguished, the saltpetre bath
has been too weak. Different varieties of
paper require different concentrations of
saltpetre solution in order to render them
nicely combustible, but the above -men-
tioned strength of saltpetre (1 ounce in
eight ounces of water) is a fair average
concentration for the bath.

The Perfumes
We must now prepare the odoriferous

constituents of the perfume paper. Here,
the home chemist has a wide choice of
materials in front of him. Almost any
odorous material may be used for the
impregnation of the paper. The following
compounds, however, are particularly re-
commended, and they may be used singly,
or in admixture, according to the choice or
the experimenter :

Ionone, Peru balsam, Attar of Roses,
Safrol, Oil of Spike, Oil of Lavender,
Rosemary oil, Cedarwood oil, Balsam of
Tolu, Storax, Clove oil, Cinnamon oil,
Oil of Lemon, Cumarine, Methyl salicylate
(" Wintergreen oil "), Pine oil, Thymol,
Camphor, Menthol, Eucalyptus oil and-
with careful blending-almost any toilet
perfume available.

Take a few ounces of good -quality
methylated spirit (" rectified spirit " is
better for the purpose, but it is, unfortun-
ately, much more expensive), place it in a
bottle provided with a well -fitting cork
and add one or more of the above perfume
materials to the extent of about one
quarter per cent. of the bulk of the spirit
used.

The spirit, having been perfumed to the
satisfaction of the amateur, must now be
provided with a " sealing " agent in order
to seal the perfume within the pores of the
paper. The best sealing agent is gum
benzoin, after which come either gum
myrrh or frankincense. One ounce of any
of these materials should be dissolved in
every ten ounces of the perfumed spirit
employed. Kept in a tightly -corked bottle,
the perfumed and " sealed " spirit will
retain its properties quite indefinitely and
it can be used over and over again for the
impregnation of paper.

Impregnating the Paper
When impregnating the paper with the

prepared methylated or rectified spirit, it
is best, for the sake of economy, to pour
the spirit into a tall, narrow vessel, as, for
instance, a long vase or a chemical measur-
ing -cylinder. If, of course, the bottle
containing the prepared spirit has a fairly
wide neck, it may itself be employed for
the impregnation of the paper. The
paper which has been previously treated
with saltpetre and carefully dried is dipped
into the prepared spirit and allowed to
remain therein for about a quarter of a
minute. It is then allowed to drain and
finally hung up to dry.

Drying the paper must not be effected
by heat, otherwise the volatile odoriferous
materials with which it is impregnated
will be driven off. It is best to clip the
prepared strips of paper to the rails of a
small clothes -horse and to stand the latter
in an open doorway. The current of air
passing through the doorway will quickly
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ffaporate the surplus spirit and result in a
speedy drying of the paper. The strips of
paper, once dry, will be ready for use.
They should be stored in a cool place and,
preferably, should not be kept for a longer
period than six months, for, even with the
most careful storage, there is continually
taking place a slow volatilisation of the
essential oils from the paper.

Perfume Pastilles
" Perfume pastilles " are merely a modi-

fication of the principle of the previously
described perfume paper and, no doubt
the amateur chemist may be interested to
have a few notes on the best method of
making them.

The basic material of the pastilles
consists of a mixture of 8 parts of finely -
powdered charcoal and 1 part of powdered
saltpetre. This mixture, when ignited,
burns slowly. In the preparation of
perfume pastilles the charcoal -saltpetre
mixture is made into a stiff paste by
stirring into it a small quantity of per-
fumed rectified or methylated spirit and,
also, a few drops of gum water to act as a
binder.

Any of the perfumes previously men-
tioned may be employed in the preparation
of the perfumed spirit for pastille making.
The spirit should contain a fairly high
percentage of the perfume and it is an
advantage for it to contain a little gum
benzoin, gum myrrh or frankincense to

prevent or, rather, to slow -down the
volatilisation of the odoriferous constituents
from the pastilles.

The perfumed spirit and the small
quantity of gum water having been in-
corporated with the charcoal -saltpetre

" Perfume pastilles" and the home-made plaster mould
used in their shaping.

mixture, the resultant material is shaped
into small cones. This can best be effected
by preparing a moulding -block, made by
filling a small cardboard box with Plaster of
Paris and, just before the plaster sets, by
plunging a conical -shaped article into the
latter and withdrawing it immediately.

After the plaster has hardened, the conical -
shaped cavities are lightly greased with a
little vaseline and the perfumed pastille
mixture pressed into them. The mixture
will dry and consolidate rapidly and, in so
doing, will contract slightly, thus rendering

it an easy matter to extract
the pastilles from their
moulds.

When a lighted match is
applied to the top of one of
these pastilles it will ignite
and smoulder for a period of
time ranging from two or
three minutes to a quarter of
an hour or even more, ac-
cording to the size of the
pastille. During this time,
the fragrant -smelling con-
stituents of the pastille will
be evolved continuously into
the surrounding air, thereby
diffusing into the room a
pleasant and healthful odour.

From freshening -up a
room which has become
" stale " with tobacco smoke
or inadequate ventilation, a

single perfume pastille or a twelve -inch
length of perfume paper when ignited and
allowed to smoulder is exceedingly effective.
The paper or the pastilles are' equally useful
in sick rooms, but their odours should be
delicately compounded, care being taken
not to make them too powerful.

BIOLOGICAL EFFECTS OF RAYS
The Nondehiscent Lily

THE electrical industry in America is
making steadily advanced strides and
now is invading a new field in the

Government patent office. C. N. Moore,
an electrical engineer has applied for a
patent on a " nondehiscent regal lily."
Appropriately enough the flower in question
is, at least temporarily, being called the
Roentgen regal Lily-it was Roentgen who
discovered the X-ray, and it was among
X-rayed bulbs of ordinary regal lilies that
the new form was found.

The term " nondehiscent " means that
the anthers of the flower do not open and
shed their pollen. Ordinarily the com-
mercial growers of regal lilies must pluck
the pollen -laden anthers of the flower
promptly, for the anthers quickly swell and
burst after the flower has
opened, shedding a wealth of
golden pollen that sticks
tenaciously to the white petals,
more or less ruining the flower
for display or commercial pur-
poses. The newly " invented "
Roentgen lily behaves differ-
ently-the anthers swell as do
those of the usual lilies, but
the outer skin does not burst.
Instead, the anthers slowly
shrink in size as the flower
ages, and the pollen is not
liberated.

Monstrosities
In the spring of 1931, Mr.

Moore, investigating biologi-
cal effects of rays, treated bulbs
of regal lilies with varying
doses of the rays. Of 100
bulbs, obtained from a com-
mercial grower, and 25 were

kept as controle ; 25 were subjected to 30
milliamperes and 200,000 volts at 20 in.
for 3 seconds ; and the final 25 were so
treated for a minute. The bulbs were then
planted in a Long Island garden.

The untreated bulbs grew into normal
plants that year. Among the treated ones
were a few monstrosities-deformed stems,
twisted and misshaped flower petals, and
similar defects-which offered no desirable
possibilities ; the other treated bulbs seemed
to have produced normal flowering plants.

The results were different the next season,
however, when plants and flowers grew
from embryonic structures. Progeny of
two of the bulbs treated, that had received
30 -minute doses of X-rays produced flowers
with non -shedding anthers.

Succeeding Years
Each succeeding year has seen the new

strain continue true. Bulbs and bulblets
from these two bulbs treated in 1931 have
continued to bear nondehiscent flowers-
the property is now considered as a fixed
character, and the Roentgen lily is now
established

" Investigations with X-rays in biological
fields have long showed that surprising
mutuations and variations are to be ex-
pected if living cells are subjected to bom-
bardment with X-rays," says Mr. Moore.
" In the nucleus of every body cell of a
plant there are a certain number of chromo-
somes ; and each chromosome is a vehicle
which carries a very large number of
" factors " or " genes " which are the real
determiners of the characteristics of the
plant which bears them. If something
happens to a chromosome of an egg cell or
a young pollen grain when it is approaching
maturity, it is likely that a " sport "-
offspring with different characteristics-
will be produced. Such " sports " occur

spontaneously, and more or
less rarely, in nature. Such
happening are increased in
number many hundred fold
when the single cell encoun-
ters the shattering force of
the X-ray beam and the elec-
trons which it releases."

(Left) An ordinary lily. (Right) A nondehiscent lily from an X-rayed bulb.

Other Plants Treated
The nondehiscent regal lily

is but one of a multitude of
biological changes which have
been effected in the electrical
laboratories in America with
X-rays and cathode rays.
Abnormalities of many kinds
have been observed in a wide
variety of plants, but the new
variety of the regal lily is the
first to which the phrase
" patent applied for" has
been appended.
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'WASTERS OF MECHANICS
No. 26.-The Fathers of Modern Shipbuilding : David and

THE River Clyde was by no means
endowed by Nature for the purposes
of shipbuilding. In the year 1790,

it was a slows semi -rural stream, meandering
leisurely through the Scotch countryside
and having here and there on its banks a
rising townlet or an industrious com-
munity of settlers. The river, in most
parts, was narrow. It was also an ex-
tremely shallow river, its shallowness
being derived from the large accumulations
of sand which it received from the tidal
waters which entered it from the west and
which silted up its bed for many miles in an
easterly direction.

A River Transformed
It is, perhaps, so far as the duration of

huihan life is concerned, a far cry from the
year 1790 to 1937-the year in which the
world's largest steamship, the future
companion to the Queen Mary, is under
active process of construction in the Clyde
shipbuilding yards. The Clyde still _flows
from east to west, but, apart from that
broad characteristic granted to it by
Nature, it is, in modern times, a river
transformed. Upon the erstwhile shallow
and partially blocked -up stream gently
picking its way westwards between great
banks of sand, many of the world's largest
and most successful seagoing vessels have
had their home. The Queen Mary and
its still more gigantic future companion
are merely the present-day developments
of a long line of vessels which have had
their origin on the Clyde and which have
made that Scottish river and its great
shipbuilding yards famous throughout the
civilised world.

To return, however, td the year 1790.
There was at that time living in picturesque
old Dumbarton, a town near to the conflux
of the river Leven with the Clyde, several
branches of the Napier family, some of
whose future members were destined to
make history, and, incidentally, their
own individual fortunes, in the world of
engineering and mechanics. The various
Napiers were, for the most part, families

of blacksmiths who for a century had
pursued their calling in and around the
historic town of Dumbarton. The Napiers,
it was remarked, were all " born with a
hammer in their hands." Certainly, if
there is anything in the notion of hereditary
skill, the various Napiers were possessed

Robert Napier.

of it. We find some of the Napiers depart-
ing from their customary occupation of
blacksmithing and turning their attention
to iron smelting and to devising improve.
ments on engines of the Newcomen type
in the latter half of the eighteenth century.
Another Napier-James-was the inventor
of the tubular steam boiler which he
patented in 1830 and which, after a few
years of opposition, revolutionised the
technique and efficiency of steam -raising
methods. The cousin of this James
Napier,. William Napier, was one of the

The " United Kingdom," the "Queen Mary" of a century ago.
It was built in 1826 and engined by David Napier.

11) obert Napier
first to build ocean-going vessels of iron,
whilst even in our own era, a descendant
of the family, Montague Stanley Napier,
prominently presided over the introduction
and manufacture of the early motor -cars in
this country.

A Skilled Family
The Napiers, it will be seen, through

two centuries or more were a family in
which inborn engineering, constructional
and mechanical skill manifested itself
under many guises. It is, however, with
but two of the Napiers that we propose to
deal in this article, for it is the activities
of these individuals and, in particular, to
the enterprise of the younger of the two,
that modern shipbuilding in Britain owes
the debt of its inception.

David and Robert Napier, the above -
mentioned individuals, were cousins. Both
were born in Dumbarton, David in 1790
and Robert in the following year. Though
born into frugal and hard-working families
in which the demand for pence was greater
than the supply, the two cousins, in
consequence of the foresight of their
parents, were given a good education at
the local grammar school. David, the elder
of the two, acquitted himself particularly
well at this institution and afterwards his
training was continued at Glasgow.

It was intended that Robert should
prepare himself for the Scotch Ministry.
When, however, the time came for him to
undertake his theological studies, the
attractions of an engineering career proved
too strong for him, with the result that he
renounced his projected career in the
Church in favour of a younger brother.

Thus it was that Robert Napier, at the
age of fourteen, began work as an apprentice
under his father, an engineer, foundry -
man, and blacksmith. After the elapse of
three years, Robert's apprenticeship came
to and end. He worked for a short time in
Dumbarton as a journeyman and then set
out for Edinburgh, in which city, after a
period of disappointments, he obtained a
position under Robert Stephenson.

A contemporary view of the paddle boat " Marcon" on Loch Lomond.
David Napier fitted his first marine engine to this vessel.



28 NEWNES PRACTICAL MECHANICS October, 1937

His Own Business
After obtaining various other posts,

Robert Napier borrowed fifty pounds from
his father. With forty-five pounds of
this total capital he purchased the goodwill,
and tools of a small smith's shop in Glasgow,
and in May, 1816, began business for himself
as a mechanical engineer, smith, and
foundryman. The business prospered. So
much so that shortly afterwards, Robert
married one of his fair cousins and set up a
home for himself not far from his
smithy.

By this time, his cousin, David Napier,
had started a foundry at Camlachie, near
Glasgow, and was specialising in the
manufacture of marine engines and engine
parts. Henry Bell's famous steam vessel,
the Comet, had some years before begun to
ply on the Clyde and it was David Napier
who had taken part in the building of the
vessel's engine. Consequently, David had
now come to be regarded as an individual of
prominence and authority in this new
branch of engineering activity.

An Educated Man
The foundry of David Napier at Cam-

lachie prospered exceedingly. Unlike the
earlier pioneers of steam navigation,
David Napier was an educated man,
familiar with the theoretical aspects of
tidal resistance, fluid flow and the physics
of navigation. In 1818, he put all the
resources of his knowledge into the building
of the Rob Roy, a steamship upon which
the majority of the so-called experts
predicted failure. With the Rob Roy
David Napier instituted regular sailings
between Greenock and Belfast. The vessel,
contrary to all expectations, proved a
great success and subsequently Napier
sold her to the French Government which
changed her name to Henri Quatre and
used her for years as a Channel steamer.
Thus started Britain's trade in
steamship vessels.

David Napier's reputation as a marine
engineer brought him numerous orders
from steam boat projectors. In 1826, -he
engined the United Kingdom, a celebrated
vessel and a counterpart that time of our
present-day Queen Mary. It was predicted
that, owing to the then unheard of dimen-
sions of the United Kingdom, the vessel
would flounder when at sea. Actually,
the maiden voyage of the ship was a great
success. She left the Clyde on 29th July,

 1826, with upwards of a hundred passengers
on board and steamed round the North of
Scotland in sixty-five hours.

In addition to actual marine engine
construction, David Napier paid much
attention to improving and developing his
engines. To him were due a score of
inventions, all of which effected both an
economy in fuel consumption and an
increase in speed of the vessels. David
Napier experimented with other mechanical
devices, among which may be mentioned a
breech -loading gun. He was, also, one of
the first constructors of a steam -propelled
carriage for road use.

First Trans -Atlantic Steamship Service
Whilst the brain of David Napier was

fertile in invention aqd in ingenuity, that
of his younger cousin, Robert, was more
stolid and its creations were more sub-
stantial. Robert Napier was by no means
an inventor. Conservative in habits of
mind, thorough and painstaking in practical
ability, he applied the inventions of others
to his own ends. It is to Robert Napier
more than to any other single individual
that the shipbuilding industry of the

Clyde owes its origin. It is to him, also,
that the first trans -Atlantic steamship
service was mainly due.

Robert Napier's first Glasgow engineering
and blacksmith business thrived greatly.
So much so that in 1821 he arranged for
the lease of his cousin David's premises at
Camlachie at a rental of £300 per annum,
a large sum in those days. David Napier
at this time had removed to London, in
which locality he was actively engaged in
experimental engineering work and in
enlarging his marine engine interests.
Robert Napier's first contract when he
entered upon the lease of his cousin's
engineering works was the supplying of
large water -pipes for the City of Glasgow.
It was a contract which he carried out
satisfactorily. Then came to Robert
Napier a few orders for mill engines.
Some of these engines were so substantially
built that they were running at the

Robert Napier's first marine engine which he built for the "Leven" in
1823. It is now preserved in the grounds of Dumbarton Castle.

time of Napier's death, fifty years after-
wards.

Robert Napier, with his shrewd, pene-
trative insight into affairs, clearly perceived
the need of the times for strongly -con-
structed and reliable marine engines.
Accordingly, he turned over a large section
of his factory to their development. It was
a considerable time, however, before he was
able to obtain his first order for a marine
engine, but ultimately this came in 1823 in
the form of a contract to build an engine
for the Leven, a small luggage -boat which
plied around Dumbarton. Napier put his
best into the building of the Leven engine.
So strongly did he construct the engine
that it outlasted three entirely different
vessels and ultimately found a permanent
resting place in the grounds of Dumbarton
Castle, in which situation it is to be seen at
the present day.

After the building of the Leven engine,
Robert Napier found that his name as a
marine engineer had become equal in
prominence to that of his cousin David.
Contracts for the construction of other

and more powerful marine engines came in
plentifully to his factory and more than
once he found it necessary to extend his
premises. In 1830, Napier equipped the
Vulcan foundry in Glasgow with new and
heavy tools and was thereafter in a position
to construct the largest marine engines
which might be demanded.

It was at the beginning of 1833 that
Napier's interests were first practically
aroused in the matter of Atlantic steam navi-
gation. As far back as 1819, the Savannah, a
diminutive sailing vessel equipped with
small steam -driven paddles, had crossed
from America to this country partly under
steam, but her performance was so un-
satisfactory that the question of a regular
Atlantic steamship service was allowed to
remain in abeyance.

In the August of 1833, the Royal William
steamed across the Atlantic from Quebec.
This feat aroused intense interest in the

question of Atlantic steam
navigation and Robert
Napier found himself
consulted by a Mr. Patrick
Wallace, of London, in
regard to the matter of
constructing engines for a
projected vessel for At-
lantic use.

Napier gave it as his
opinion that a regular
Atlantic steamship ser-
vice was well within the
bounds of possibility.

He laid down, however,
that any vessel for
Atlantic service should
not be less than 800
tons displacement and
that it should be propelled
by two engines of not
less than 150 h.p. each.
He even went so far as to
prepare an estimate for
the construction and
engining of such a vessel,
an estimate which totalled
£34,000, but the magni-
tude of the projected
enterprise apparently
overwhelmed Mr. Wallace

and his friends, with
the result that the pro-
ject lapsed through lack
of funds.

Three years after-
wards Napier was given
the opportunity of
actually constructing

an Atantio steamship. This was in 1836,
when the British and American Steam
Navigation Company, which had in that
year been formed with a capital of
£1,000,000, commissioned him to engine the
British Queen, a magnificent vessel which
had been built on the Thames at a cost of
£60,000. This was the biggest commission
which had yet fallen to Robert Napier. He
accepted the contract and on 12th July,
1839, the British Queen set out on her
maiden voyage to New York, making the
passage in 154 days.

Napier's demonstration of the essential
practicability of Atlantic steamship naviga-
tion attracted many interests, not the least
among which was that of a certain Mr.
Samuel Cunard, a one-time Boston shipping
agent who had conducted a service between
Halifax and England by means of a number
of tub -like sailing vessels which, owing to
the number of losses which had occurred
among them, had become widely known
as " coffins."

In 1838 Cunard visited England and,
getting into touch with Robert Napier at
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THE MODERN MOTOR
ENGINEER

In view of the many recent developments
that have taken place in Motor Engineering,
it has been considered necessary to bring out
an entirely new and revised edition of " The
Modern Motor Engineer " to meet the de-
mands of the garage manager and mechanic
for a practical up-to-date book of instruction
on all phases of their work.

BREAKDOWNS ON THE ROAD
A feature of special value is the section

dealing with breakdowns on the road.
Repairs are treated in great detail, and
instruction is given in welding, brazing,
sheet metal work, machinery and grinding.
There is also a section on chassis frame
straightening and repairs.

THE SCOPE OF THE WORK
Among the many subjects which are dealt

with in detail are : Garage Lay -out and
Equipment-Dismantling, Tuning and Re-
pairs of Engines-Clutches, Gear Boxes,
Transmission, Springing and Brakes-
Modern Ignition Systems-Armature Wind-
ing and Repairs-Carburettors-Tyre
Troubles-High-speed Oil Engines-How
to cost Garage Jobs-Legal Requirements-
etc., etc.

ELECTRICAL DIAGRAMS

A volume entitled " Electrical Diagrams "
is given free to all purchasers of this work.
This volume, handsomely bound, contains
about 7o electrical wiring diagrams, and
electrical data of the most popular English
and American Cars and commercial vehicles.
Its value to motor engineers cannot be over-
stressed.

THE ILLUSTRATIONS
The work is fully illustrated with 32 full -

page plates and over 1,600 illustrations in
the text, all of which have been chosen for
their practical value.

THE MOTOR ENGINEERS' CHART
Supplied free with this new edition is a

specially prepared chart, which shows, by
means of diagrams and tables, all the in-
formation regarding measurements, etc.,
which the engineer or mechanic is likely to
require in his day-to-day work.

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119, Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Book-
let describing " The Modern Motor
Engineer."

Name
Send this form in unsealed envelope

(id. stamp).

Address

0.7

MODERN ELECTRIC
WIRING

The New and Revised Edition of "Modern
Electric Wiring " is a practical guide to the
wiring of Private Dwellings, Business
Premises, Factories, and Public Buildings,
for Lighting, Heating and Power, with
chapters on Wireless Practice, Electric
Motors, Talking Picture Equipment, and
Neon Illumination.

The author has had a wide and varied
experience in the practice of wiring, and is
therefore able to describe in detail how every
phase of the work should be carried out.

THE SCOPE OF THE WORK
General Principles of Electrical Con-

ductivity - Materials - Wire Gauges - In-
sulators, Insulation, and Resistances-
Systems of Wiring-Safety Fuses-Illumin-
ation, Heaters, Cookers, Small Motors,
Appliances - Wiring Layouts - Lighting,
Heating, and Cooking-Temporary Wiring
-Measuring Instruments, Meters, and
Mains-Bells and Signals-Domestic Tele-
phones-Testing-Wiring for Wireless In-
stallations-Power Amplifiers, Public Speech
and Talking Picture Equipment-The Work-
shop-Electric Motors and Generators-
Principle of Neon Illumination-Specifica-
tions, etc.

THE WORKSHOP

To the ambitious wireman, anxious
to commence business, the chapter on the
workshop will be full of interest because,
apart from equipment and routine (with
specimens of time and material sheets), the
business side is also discussed and useful
hints given as to carrying out work, stock-
taking, calculating profits, etc.

THE ILLUSTRATIONS
" Modern Electric Wiring " contains over

27o illustrations, the majority of which are
wiring diagrams, specially designed to
demonstrate practical working, and many of
them suitable for use in actual practice.

AN OPINION
Mr. G. B. BENNETT, Tudor Road,

Leicester, writes :
" I am delighted with ' Modern Electric

Wiring.' It treats a big subject in a manner
remarkably easy to understand. It is the
best book on Electric Wiring I have seen."

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119, Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Illustrated
Booklet describing " Modern Electric
Wiring."

Name
Send this form in unsealed envelope

(id. stamp).

Address

S.7

ENGINEERING
WORKSHOP PRACTICE

This entirely new book provides a com-
plete practical course of instruction in every
important branch of engineering workshop
methods, materials, and equipment. It
deals with the underlying principles, crafts-
manship, machines, tools, measuring pro-
cesses and machining methods of to -day, and
it will prove indispensable to the engineer,
draughtsman, mechanic, apprentice, and
engineering student. Its scope extends from
simple hand tools to the latest elaborate
machines employed for mass -production
purposes.

DATA AND RECIPES

Apart from the mass of practical instruc-
tional and descriptive information given,
there is a wealth of data, formula:, workshop
recipes, hints and tips which render this
book a valuable reference work for all con-
nected with engineering.

SOME OF THE SUBJECTS

Hand Tools, Measuring Methods, Ver-
niers, Micrometers, Gauges, Optical De-
vices, Fluted and Twist Drills, Grinding
Angles, Drilling Data, Drilling Machines,
Electric Drills, Lathework, Machining of
Metals and Synthetic Materials, Tungsten -
carbide and Diamond Tools, Lapping,
Honing, Cleaning, Polishing and Rust -
protection of various metals. Grinding
Operations and Machines, Milling Opera-
tions, Cutters and Machines, Planing,
Shaping, Slotting and Broaching. Plate
and Bar Machines. Gears and Gear Cutting
Methods. Templates, Jigs and Fixtures. Over-
hauling and Adjusting Machines, Millwright
Work, Welding, Brazing and Soldering
Metals, Forging Work. Sheet Metal Work.
Foundry Work. Patternmaking. Press Work.
Engineering Steel and other Metals ; their
properties, Testing, Hardening, Tempering
and Annealing. Engineers' Drawings. Work-
shop Calculations, Data, Hints, and Recipes.

THE ILLUSTRATIONS

The book is lavishly illustrated so that
the explanations are rendered very clear
with examples taken from actual works
practice in many instances. There are 24
full -page plates and 877 illustrations in the
text.

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119, Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Illustrated
Booklet describing " Engineering Workshop
Practice."Name

Send this form in unsealed envelope
(id. stamp).

Address

G.7.
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Glasgow, lost little time in putting
his proposals before the latter. Cunard's
idea was to have built a large steamship for
trans -Atlantic passenger -carrying purposes.
Napier fell in with the notion at once and
estimated for the construction of a suitable
vessel. The estimate, however, turned out
to be too high a one for Ounard's financial
resources. Rather than turn out an
inferior vessel with inadequately powered
engines at a lower price, Napier entered
into an agreement with Samuel Cunard
to find a proportion of the purchase money
and to interest other individuals in the
project. This he did, the result being the
formation of a sort of co -partnership
between Cunard on the one side and
Napier and his friends on the other, the
concern styling itself the British and North
American Royal Mail Steam -Packet Com-
pany. This concern commanded a com-

bined capital of £270,000. For it, Napier
constructed four vessels, the Acadia,
Britannia, Caledonia, and Columbia. Each
of these vessels was equipped with Napier -
produced engines and all were, of course,
paddle vessels. The first to sail was the
Britannia. This started from Liverpool
on 4th July, 1840, and arrived safely and
without mishap in Boston harbour fourteen
days later.

An Important Role
Such was the important r8le which Napier

played not only in the inception of regular
Atlantic steamship sailings, but, also, in the
founding of the famous Cunard Company.

The first Cunarders were wooden vessels,
but in 1843, Robert Napier, having reached
a working agreement with his relatives,
James and William Napier, both of whom
had special experience in the construction

of iron steamships, launched his first iron
vessel the Vanguard, a paddle steamer of
some 700 tons. The Vanguard was so
successful that Napier turned his business
over almost completely to the building of
iron vessels. Thus began the long
cavalcade of Clyde -built ocean-going
steamships which reaches down to our
own days. Needless to say, the River
Clyde, with every advancement in
shipbuilding, underwent successive enlarge-
ments and deepenings.

As for the two Napier cousins, David
and Robert, the " fathers of British
steamship building," they each went their
own separate and devious ways in life.
David, the elder an inventive cousin,
ultimately retired to Worcester, but died in
London in 1869, in his eightieth year.
Robert outlived him by seven years, dying
in 1876, aged 86.

NEW INVENTIONS
The following information is specially supplied to
"Practical Mechanics." by Messrs. Hughes a Young
(Est. 1829), Patent Agents, of 9 Warwick Court, High
Holborn, London, W.C.I. who will be pleased to send
readers, mentioning this paper, free of charge, a copy of
their handbook, " How to Patent an Invention."

Seeing the World at School

THE use of the globe to teach geography
was customary in the last century.

That practite will be revived, if a lately
patented device is generally adopted. This
invention comprises a gigantic globe having
an interior accessible for viewing from the
inside. Light from outside will penetrate
the walls showing countries and seas as on a
lantern screen-a veritable panorama of
geography. This illuminated sphere will
enable the schoolmaster, whom one may
term the Minister of the Interior, indelibly
to impress the minds of his pupils. Such
a prodigious ball will naturally be costly.
But the juvenile student, by trotting into
the globe, can see the world without
becoming a globe trotter.

A Paper " Mac "

WE have all seen in a crowd, when the
rain suddenly descends like silver

spears, the ladies utilise newspapers to
protect their flimsy headgear from the dis-
courteous shower. This idea has now been
incorporated in an emergency raincoat
consisting of water -proof paper. The coat
is made from a single sheet of paper, the
material forming the two sides of the front
opening, being folded one inwardly and the
other outwardly. The edge of the fold on
one side hooks over the edge of the fold on
the other side to keep the coat closed.

It would certainly be appropriate for
the paper of this raincoat to have a water-
mark.

An Umbrella Holder

WHILE upon the subject of rain, it is
apposite to mention a newly devised

contrivance, which will hold up one's
umbrella and leave the hands free. The
invention includes an arrangement har-
nessed to the body and a slot through which
the stick of the umbrella is thrust down-
wardly into a socket. It is claimed that
this contraption will keep the umbrella in
an upright position. During the holiday
season, when many folks have both hands
occupied in carrying luggage, the device in
question should prove convenient, But

the thought of a moist vacation tends to
damp one's feelings. May there be a close -
season for umbrellas, and, to quote the
title of a current song, no " September in
the Rain 1 "

Jewelled in every Hole
I T appears that gems-possibly even those
" of purest ray serene " which " the dark,

unfathomed caves of ocean bear "-have
themselves caves or rather cavities. There
has just been patented in the United States
a process for treating these uneven jewels.
This process consists of fusing a fragment
of a gem of less hardness than the one
having the cavity. The tiny hollow is
filled with a fused inlay. Thee protruding
portions of this inlay are ground so that it
becomes flush with the adjacent surface of
the precious stone.

By the way, it is said that, among the
ancients, there were sculptors who used a
similar method. But it was one which,
ethically, did not conform to a high stan-
dard. They filled holes in the stone with
wax, producing the appearance of a solid
surface. However, Time-the relentless

analyst-eventually proved that this stone
was not very precious.

A Handy Strop

THE
palm of the hand has often been

used as an improvised razor strop.
Now, although the texture of the human
skin may be effective as a delicate means of
giving a finishing touch, it is not powerful
enough to sharpen the blade of a razor.
An ingenious mind has recently evolved a
strop which can be attached to the hand.
A strip of stropping material has at one
end a flexible cap adapted to be fixed upon
the finger of the user's hand. At the other
end is a means of securing the strop to the
wrist.

Some kind of lubricant will at times be
required. I am tempted to suggest palm
oil.

To Curb the Baby

WHEN the baby is promoted from the
cradle to the crib, the " young hope-

ful," feeling his feet, occasionally finds his
small prison, though cosy, somewhat irk-
some. He attempts to clamber out of his
cot. An improved means of preventing
his escape consists of a crib, the corner
uprights of which are fitted with a series of
notches one above the other. Each of
these serves as a support for movable
cross -bars designed to bear the frame of
the mattress. The cot can, therefore, be
adjusted to the growth of the child. If
desired, a hood and wheels may be affixed.
This crib will curb the vaulting ambition of
the rising generation.

DYNAMO.

NEWNES HOME MECHANIC ENCYCLOPEDIA
BY F. J. CAMM

(Editor of "Practiced Mechanice")
This invaluable encyclopaedia is

written in plain language, and deals
comprehensively and authoritatively
with the following hobbies :

Aircraft, Woodwork, the Lathe,
Motor Cars and Motor Cycles, Tele-
vision, Wireless, Model Boats and
Railways, Microscopy, Photography,
Cinematography, Astronomy, and
Chemistry. This volume also includes
sections on Glues, Electric Motors,
Electro-Plating, Tools, Accumula-
tors, Inks, Polishes, etc., etc.

Obtainable at all Booksellers,
38. 6d., or by post 38. 10d., from
Geo. Newnes Ltd., Tower House,
Southampton Street, London, W.C.2.
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Conjuring with Cigarettes

Fig. 6.-Spring-hinged flaps running the length of
pressed down into a

THE feat of producing lighted cigarettes,
apparently from the air, is always an
effective and puzzling piece of magic.

And the effectiveness of it is dependent
upon two things. In the first place,
although a cigarette is only a small thing
such as may easily be concealed in the

\ \ CIGARETTE ATTACHED
740 CZ/P ON SACK OF

SECOND flA43472

Fig. 1.-The palm of the hand is facing the audience.

hand and so seemingly caught in the air,
when the conjurer catches " one after
another until he has several dozen, the
effect becomes more and more astonishing
with each 'production. Then again, the
fact that the cigarettes are alight suggests
that they would be very awkward things
to palm with any degree of safety.

To begin with I will describe a method
of producing a quantity of cigarettes
unlighted, as in that way we shall be
solving one part of the problem at a time.

A Number of Cigarettes
The principle upon which the trick is

based is that one cigarette is produced
again and again and apparently dropped
into a hat or other receptacle, the said
receptacle already containing, in ,a secret

this cigar box make a false bottom when they a;e
horizontal position.

compartment, the number of cigarettes
it is intended to produce. Reference to
Fig. 1 will show one of the many ways of
producing a cigarette. A small piece of
metal, painted flesh colour, is bent into a
clip and fitted to the back of the second
finger of the right hand, over the finger-
nail. A cigarette, either real or imitation,
is fixed to this either by being impaled on a
needle -point soldered to the metal or by
being fastened into a small clip projecting
from the metal. Figs. 2 and 3 illustrate
these details.

To produce a cigarette the hand is held,
fingers wide apart and palm to audience,

Figs. 2 and 3.-
(Left) A cigarette
impaled on a
needle point and
(right) fixed in a

clip.

I

!' !I

as shown in Fig. 1. The cigarette is
hidden behind the finger. A catching
movement is made in the air and the
fingers bent. This brings the hidden
cigarette into view at the tips of the fingers

CIGARETTES CONCEALED
BEN/ND ///AGED FLAP

Fig. 5.-Details of the faked hat for
concealing a number of cigarettes.

'y Norman Hunter
(The Well=known Conjurer of
" Maskelyne's Mysteries" Fame)

Further Articles on the Secrets of
Conjuring will. appear Regularly
and Exclusively in this Journal

(see Fig. 4). When the cigarette is
apparently dropped into the hat, the
fingers are merely straightened and the
cigarette is again hidden behind the
finger ready to be " caught again." Need-
less to say the receptacle into which the
cigarettes are seemingly placed must be
large enough to conceal the hand tem-
porarily in order to cover the movement of
the cigarette.

A Prepared Hat
It will now be clear that the conjurer

can produce as many cigarettes as he
pleases, from almost anywhere he likes.
But in order to bring the trick to a con-
vincing conclusion he must show the heap
of cigarettes at the finish. If he is dropping
them into a hat, the hat may be prepared
with a partition swinging from side to
side as illustrated in my article in the
July issue of PRACTICAL MECHANICS,
" Trick Hats and Hat Tricks," and shown
again in Fig. 5. The partition covers
the cigarettes and the hat may be held
upside-down so long as the fingers of the
hand holding the hat retain the partition.
At the finish of the trick the partition is
swung over and the cigarettes poured out.

Fig. 4.-How the hidden cigarette is brought to
the finger-tips.

It is not important that their number
should correspond exactly with the number
the conjurer catches. In fact he may
catch a good many more than he actually
shows.

Another piece of apparatus which may
be used in place of the hat is illustrated
in Fig. 6. This is a cigar -box fitted with
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W/R.E CATCHES 70 HOLD SP.9/NO FLAPS

Fig. 7.-The faked cigarette -box.

two flaps running the whole length of the
box and meeting down the centre when
pressed down into a horizontal position.
The hinges are fitted with springs which
keep the flaps normally flat against the
sides of the box, but when the flaps are
depressed they form a false bottom an
inch or two above the real bottom of the
box. A simple wire catch, shown in
Fig. 7, holds them in place until it is
desired to release them.

In use the box is brought forward and a
few cigars may be taken out, after which
the box can be shown with a sweeping
movement and will appear to be empty.
It may also be held upside-down as a
further suggestion of its emptiness. It is
then placed on a table or held in the left
hand and the catch .released, leaving the
cigarettes, which have been previously
placed under the flaps, readily get -at -able.
The production of cigarettes and apparent
dropping them into the box then proceeds.

Producing Lighted Cigarettes

If the conjurer wishes to produce his
cigarettes alight various modifications
have to be made in the procedure. To
begin with, he may produce them with the
same fake as that used for unlighted
cigarettes providing he takes care to keep
his fingers slightly curved in order to
prevent the lighted end of the cigarette,
which would be the end not attached to
the clip, from coming in contact with the
back of his hand. Then there is another
method, equally applicable to lighted or
unlighted cigarettes, which is illustrated in
Fig. 8. The cigarette is held between the
first and second fingers in the conventional
smoking position. The fingers are now
bent and the unlighted end of the cigarette

is gripped in the
fork of the thumb.
The fingers may
nowbe outstretched
and so long as
the back of the
hand is kept turned
towards the audi-
ence no sign of the
cigarette can be
seen. To produce
the cigarette the
fingers are bent and
the cigarette taken
from the fork of
the thumb under

Fig. 8.-A cigarette " thumb -palmed" in the
fork of the thumb.

cover of a catching movement in the
air. Fig. 9 shows the finger'; in the
act of taking the cigarette out of what is
known as the " thumb -palm."

A cigarette having thus been produced,
it is apparently placed into a metal fern -
pot, being really thumb -palmed again
ready for another production. The fern -
pot has straight sides and a flat base and
is fitted with a hinged flap exactly in the
same way as the hat already described,
which serves to conceal, until they are
wanted, a supply of lighted cigarettes.
It should be noted, however, that some
ventilation must be provided in the form
of tiny holes in the side of the pot, to ensure
that the cigarettes remain alight. More-
over they must be placed with all the
lighted ends together,, as otherwise one
cigarette will burn into another. It is

Fig. 9.-" Catching" a cigarette from the air. This photograph shows the first and second fingers taking
the cigarette out of the fork of the thumb, where it has been " thumb palmed." The back of the hand is to-

wards the audience.

advisable in this, and in fact in all tricks
where lighted cigarettes are to be produced,
to have the apparatus containing them
brought on just before the trick, so that
the cigarettes do not have to remain
burning away for too long.

An Improvement
To carry the trick a step further, half a

dozen cigarettes may be produced and
laid on a flat ash -tray in full view. For
this the method of catching is that just
described, utilising the thumb -palm, but
the supply of cigarettes cannot now be
concealed in the ash -tray so some other
device must be adopted.

A small metal container is made, similar
to that shown in Fig. 10, capable of holding
the required number of cigarettes in an
upright position. The container is divided
into sections, one to each cigarette, so that
when one is taken out the others do not
fall together. It is not necessary to have
partitions the whole depth of the container
for this, in fact little bits of wire across the
top at intervals will serve very well. The
container is only just over half as deep as a
cigarette is long, so that the butts may
project above and ventilating holes are
provided at the bottom to keep the
cigarettes alight.

The container may be attached to the
trousers at the back, under the coat,
slipped into the waistcoat pocket, or ar-
ranged in any other pbsition where the
conjurer can get at it conveniently and
without making awkward movements.

SAFETY -P/N SOLDERED TO BOX FOR
ATTACH/N6 IT TO CLOTH/NG

Fig. 10.-The metal
container for lighted

cigarettes.

The procedure is as follows. One
cigarette being already thumb -palmed,
it is caught and laid on the ash -tray.
While this is being done the other hand
secures a cigarette from the container
and thumb -palms it. This is then caught
with the left hand, transferred to the
right hand, and put down while the left
hand again secures another. Or again,
two containers may be used, and while
one hand catches its palmed cigarette
the other hand secures a further cigarette
and palms it. Thus the production is
continued with both hands alternately
until the store is exhausted.

A Real Mystery
In my last article I promised to explain a

method whereby an article could be
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destroyed, one piece held by a spectator,
and afterwards the pieces made whole
again so that the odd piece fitted exactly
into the space left. This effect seems so
impossible and yet is so easy to produce
that in one form or another it is a favourite
with most conjurers. I will describe the
effect as applied to a card trick, but as a
cigarette is employed as well it comes also
under that category.
 The conjurer first borrows a cigarette
and puts it on the table in full view.
Then, taking a pack of cards, he asks
a spectator to choose one. The chooser
then tears the card into pieces and one
of the pieces is given to him to hold. The
conjurer burns the remainder of the pieces
and sprinkles the ashes over the cigarette.
He then tears open the cigarette, and
inside it, rolled up, is found the card,
completely restored except for one small
piece. When the spectator applies the
piece he holds it fits exactly.

First of all you have to decide what
card is going to be chosen. This means
that you will have to do what conjurer's
call force " the card when you have
the selection made. I will explain this
presently. In the meantime, suppose we
take the ten of diamonds as the card.
Tear a piece from one corner and put it in
your waistcoat pocket. Roll the re-
mainder of the card into a neat roll and,
with a cigarette paper, make an imitation
cigarette of it. Stuff a little tobacco
taken from a real cigarette into the ends
and the result should be a very convincing
imitation.

Fig. 1 3 . -A
double - ended
canister with slid-
ing outlet sleeve
and partition
across the centre.

SL/D/N6 OurER SLEEVE

CARDBOARD SNEL,c AT 8404' OR Box

Fig. 11.-A cigarette concealed on a shelf on the back
of the box.

The Card Box
The box containing your pack of cards

should be of the kind shown in Fig. 11,
that is larger than a pack and having a
hinged lid. To the back of the box fix

down behind the box, picking up the box
with the left hand. What you really do is
shown in Fig. 12. You drop the genuine
cigarette on to the little shelf and allow
your fingers to rest on the dummy cigarette
as the other hand takes the box away.
To the audience the illusion is perfect and
nobody will have the least idea that you
have changed the cigarette, particularly
as nobody knows what you are going to do.

Open the box and take out the cards,
then put the box aside, taking care not to
expose the back of it.
Forcing the Card

Now for the force of the ten of diamonds.
An experienced conjurer would bring the
card to the middle of the pack, spread the
cards fanwise and move the card along so
that the person choosing a card had the
ten of diamonds very subtly insinuated
into his hand. This method, however,
needs a good deal of practice and experience.
Here is an easier one. Hold the pack in
the left hand and ask someone to stick a

Fig. 12.-Exchanging a cigarette. The real cigarette is being placed on the little shelf behind the box, while
the dummy is on the table, ready to be revealed when the box is lifted.

with drawing pins a piece of post -card
bent along the centre to form a sort of
shelf (Fig. 11). This box, with the
pack inside, stands on the table, the card-
board shelf being at the back. Just under
the shelf, on the table, place your dummy
cigarette. Make sure that you have a
duplicate ten of diamonds on top of the
pack and you are ready.

Begin by borrowing a cigarette. Take
it in your right hand and apparently put it

Fig. 14.-A changing canister. This photograph shows how the double -ended inner canister is pushed
through its outer casing, thus making the compartment in the opposite end of it available.

paper -knife, or a finger, into the pack
somewhere. Open the pack at the point
indicated and lift off the upper part.
As you do this, press with the fingers of
your left hand on the top card, which is
the ten of diamonds, so that it is held back
and slips down on to the lower half as you
take the top half away. Apparently you
have cut the pack at the chosen point
and offer the card cut at to be taken.

Ask the chooser of the card to tear it into
small pieces. While this is being done,
put down the pack and pick up an ash-
tray, at the same time getting hold of the
corner from the card that is in the dummy
cigarette, which you will remember is in
your waistcoat pocket. Conceal this corner
in your hand and receive the torn pieces of
card on the ash -tray. Now apparently
pick up one of the pieces and hand it to
the person who chose the card. What
you really do is to put your fingers on the
pieces and bring the concealed piece to
your finger-tips. Thus you pick up and
give your assistant the actual corner torn
from the card in the cigarette.

The rest of the trick is simple. Burn
the pieces and sprinkle the ashes over the
cigarette. Tear open the cigarette and
offer the apparently restored card to have
the missing piece tried. As it is the piece
originally torn from that card it is, of
course, bound to fit.

You might finish off the trick by catching
a few cigarettes from the air as described

(Continued on page 60)
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Figs. 1 and 2.
-(Above) The
"Grinnell"

sprinkler.
(Right)Theht)T he
" Quartzoid"
bulb sprinkler.

PROTECTION
The Sprinkler Idea for Fire Extinguishing
Seventeenth Century, and To -day this

Extensively Throughout
GLASS VALVE acquainted with the subject, the

main objects and advantages
derived from the installation of

NAMEPLATE such apparatus.
A system of piping runs

throughout the building which is
being protected and at intervals
there are connected sprinkler
heads or valves, the object being,
of course, to effectively extinguish
any fire which might break out,
and in the shortest possible time,

thus preventing a greater conflagration.
Here, then, it will be seen that in a large
building, with say a number of floors to be
equipped, a considerable number of these
sprinkler heads would bt necessary to ensure
adequate protection, whilst at the same time
any large fire resulting from any highly
combustible material, such as cotton, would
be handled by a proportionately large dis-
charge of water from the sprinklers prior to
the arrival of the fire brigade.

A Small Fire
Presuming now a small fire-possibly

only smouldering-to have occurred in a
warehouse, the abnormal increase above the

INDICATOR PANE -LS IN FOREMANS OFFICE

YOKE

QUARTZOID
DEFLECTOR BULB

THE sprinkler method of fire extin-
guishing is now universally accepted
as the only means of adequately pro-

tecting property, and the substantial pre-
mium reductions on insurance companies'
fire policies give evidence of the efficiency
and ultimate considerable reduction in
serious fire risks occasioned by the incor-
poration of such equipment.

An inventor, Frederick Grinnell of
U.S.A., in the year 1883, after many set-
backs, succeeded in constructing a sprinkler
head whic'h became generally accepted as
foolproof, and now after fifty years of re-
search by a leading company, the "Grinnell"
automatic sprinkler and fire alarm system
are recognised throughout the world as
suitable for use in all conditions.

Its Advantages
Now, in many systems the principles

adopted are similar, the major differences
in design being by way of the sprinkler
heads, but before dealing with a few of the
more popular methods, it would be as well
to explain, for the benefit of those little

Fig. 4.-A
compensated
thermostat.

1'

equipment is contemplated, and the years of
research given to this " art " have culmi-
nated in outstanding achievements in this
direction. Consider now the " Grinnell "
sprinkler head as illustrated in Fig. 1.
This, the original " Grinnell " head, con-
sisted of a strut composed of three pieces of
metal joined together by fusible solder
which, when softened by the heat from the
fire, falls apart, causing the glass valve to be
blown away by pressure on the diaphragm,
thus allowing the water to gush forth, be
sprayed by contracting with the deflector,
and efficiently deluging a wide area.

An Improved Design
An improvement was attained in the

design of the " Quartzoid " bulb sprinkler
head, as depicted in Fig. 2, and was per-
fected to meet the demands for an anti-
corrosion head, the risk, therefore, of defect
through a head located in an atmosphere
subject to permeation with acid vapours-
to which the original " Grinnell " fusible
type was susceptible-being nullified.
The " Quartzoid " bulb sprinkler, however,
follows the same symmetry of design, as
will be noticed in the illustrations, the

flexible diaphragm being also re-
tained. There is provided a soft
metal valve seating against which
is forcibly held a glass valve form-
ing a strong self-sealing joint,
the bulb is constructed of " Quart-
zoid "-an exceptionally strong
transparent material-and con-
tains a coloured liquid with highly
expandible properties.

When being hermetically sealed,
a bubble of gas is entrapped, this
serving the purpose of permitting
normal temperature fluctuation
without affecting the valve. The
liquid expands when the unit is
subjected to an increase in tem-
perature, and the bubble of gas
decreases, and as the temperature

RELAY NORMALLY
OPERATED

[1.113

IS   at I.

T
AUDIBLE

INDICATOR
VISUAL ALARM

INDICATO __ SUPPLY
_CURRENT

SOURCE OF
CURRENT

Fig. 3.-In this circuit separate
alarm detectors are employed. OTHER

DETECTORS

predetermined temperature conditions
would cause the sprinkler valve in the im-
mediate vicinity to operate, allowing a
strong water spray to play on the fire, thus
at least confining its activity to that
quarter, at the same moment an alarm is
brought into operation, and this will con-
tinue to ring loudly until such time as the
sprinkler heads are restored to normal,
signifying also that attention has effectively
been drawn to the outbreak. It is im-
portant to note here that the use of an
automatic alarm equipment is not neces-
sarily confined to the vicinity of the build-
ing, in many instances a further circuit is
incorporated and so arranged that the
nearest fire station is instantly notified of
the fire and the brigade is immediately able
to ascertain its exact location by the fire
station's indicator boards.

The question of water -supply for the
sprinkler valves freezing, climatic condi-
tions, and corrosion have all to be very
carefully considered when the design and
erection of both the sprinkler and alarm

Fig. 5.-The
" National Tubular" fire alarm.

continues to increase the gas bubble finally
disappears, thus leaving further expansion
to affect the actual bulb which is then
entirely filled with the liquid, until fracture
results through the irresistible pressure,
the " Quartzoid " becomes shattered and the
prompt opening of the head ensues.
Wharfs and Shipping

The metal work of this type of sprinkler
is coated with acid -resisting enamel, and
for conditions arising through extraordinary
acidity in the atmosphere the metal work is
coated with lead and the diaphragm pro-
tected by acid -resisting celluloid. Another
important consideration taken into account
by the use of " Grinnell " sprinklers in
wharfs and shipping is their adaptability
for use with sea water, possible corrosion
being similarly obviated by nature of the
above mentioned preparations.
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AGAINST
dates back to the
System is used FIRE
the World

To contend with the possibility and
detriment of freezing in the pipe -lines, a
" dry pipe " or air system is employed, and
in this manner the installation pipes are
charged with air at a moderate pressure, the
water -supplies being held back beyond the
reach of the frost by virtue of this air
" charge " in the pipes. This system has,
howeVer, the same dependability as the
water -charged system.

The action of a sprinkler valve is
naturally slow, and only serves to check
the possible spreading of the fire. The
solution to this is found in the extension
of the alarm system to the local fire station
or call office, and an example of one such
system will show more clearly a typical
layout.

Alarm Detectors
Fig. 3 shows a skeleton circuit of a

building employing a series of fire alarm
" detectors." These detectors are so de-
signed that a sudden rise above normal
temperature conditions will cause a circuit
to be completed, which will result in the
alarm bell in, say, the foreman's office or on
the outside wall of the building being rung,
the exact location of the fire being deter-
mined by the indicator board immediately,
and the alarm bell is within audible range
of either employee or outsider.

Simultaneously with the above functions
an alarm is automatically sent to the fire
brigade or call station, indicated on the
fire brigade's indicator panels, thus assuring
immediate attention-this operation takes
longer to describe than to perform.

Now, reverting back to the sprinkler
valves, it will be recalled that mention was
made of the automatic alarm which con-
stitutes part of the sprinkler equipment.
In this system the opening of the valve
heads actuates the alarm circuit, whilst in
the example illustrated by Fig. 3 separate
alarm detectors are employed, this being
simply a question of design and convenience,
no difference whatsoever is effected in the
timing, since all installations are adjusted
to suit conditions arising out of the require.
ments of the architect.

A Thermostat
Fig. 4 illustrates a compensated thermo-

stat of particularly unique design, the
operation being as follows.

Normal changes in temperature, due to
seasonal or weather conditions, have no
effect on the movement, whilst a sudden
rise in temperature, as would be experienced
by a fire, causes the contacts to separate
and the circuit continuity is broken, this
causes a relay (Fig. 3) to become de -ener-
gised and an alarm circuit to be completed.

From the illustration it will be seen that
this detector consists of two concentric
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bi-metal spirals, arranged
so that they are effectively
insulated from each other,
and each carrying contacts
at its end. Normalincreases
in temperature cause these
two spirals to rotate together, both being
equally heated, and the two contact pieces
being normally closed their relationship is in
no way interrupted by this operation. Now,
consider the effect of a sudden rise in tem-
perature ; immediately the hot air circu-
lates round the exposed spiral, this spiral
rotates more quickly than the other spiral,
thus causing the contacts to separate and
consequently the alarm circuit is put into
operation.

When an installation is contemplated,
and whilst the types of sprinkler heads and
alarm detectors described constitute the
very essence of neatness, there, however,
does often arise the necessity for a system,
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Fig. 7.-The alarm circuit relay.

which after fitment is unobtrusive, and
one such fitment is illustrated in Fig. 5.
This is the " National Tubular " fire alarm
detector, and together with the " Pearson
B1 " fire detector, illustrated in Fig. 6, con-
stitute the types included in the George
Newnes building installation.

The unit (Fig. 5) is usually placed in a
member of the moulding of a ceiling, and
it is interesting to note that it is in no way
discernible even when within a foot or so
from its position, and so it is that this
sensitive tube detector finds great favour
in the eyes of architects and the owners of
those premises where ornamental ceilings
and surrounds are in evidence.

How it Operates
A length of sensitive copper tubing (less

11111111111=MM Fig. 8.-An interesting alarm
detector known as the " May-

Oatway " fire alarm.
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Fig. 6.-T he" Pearson
BI" fire detector.

than in. in diameter) is fixed, as mentioned,
in the moulding of the ceiling, the ends
terminating in a pair of flexible diaphragms.
An expansive fluid fills this copper tube,
being allowed to enter by one of the
diaphragms, the other diaphragm being
arranged to retard the rate of flow. The
movement of both diaphragms under the
pressure of the liquid causes a pair of con-
tacts to be lifted. Now, as with the
thermostatic spiral type already described,
both contacts move at a uniform rate
when under the influence of a slow rising
temperature, but under an abnormal in-
crease in temperature one contact over-
takes the other and when they meet an
alarm circuit is completed. It will be
noticed here, that whilst one unit (Fig. 4)
breaks a set of contacts to effect the alarm
circuit, this type makes a pair of contacts,
the difference, of course, being in the alarm
circuit relay employed, a simple practical
analogy of these two functions is clearly
shown in Fig. 7.

The "Pearson B 1 " fire detector is an
efficient instrument, attractively designed,
and employing the principle whereby an
alarm is given by the heat acting upon sensi-
tive metal strips, making them expand and
complete an alarm circuit.

The constriction is as follows : An oblong
casting approximately 5 in. x 2 in. con-
stitutes the " chassis " of the unit. Upon the
underside of this casting are located the two
sensitive strips mentioned above, these
being fixed rigidly to the casting. Two
pins, in the centres of the strips respectively,
pass through packed glands into the interior
of the unit, the glands protecting the con-
tacts against any accumulation of moisture,
acid fumes, dust, etc., thus leaving the
strips to move for the purpose of making
contact when influenced by the sudden
increase in temperature. Two contacts
connected to terminals and a limit stop
constitute the internal apparatus, all being
mounted on an insulated base. Adjust-
ment is made so that one contact is sus-
ceptible to a rapid rise in temperature,
whilst the other is arranged to operate when,
maximum temperature has been reached,
the ultimate effect being that any deflec-
tion of the sensitive strips affects the posi-
tion of the contacts and an alarm circuit
is completed when the high temperature As
reached. Should the fire be of a smouldering
nature or gradual, the adjustable stop limit
comes into action and contact is immediately
made.

There is another interesting alarm de-
tector manufactured by the Associated Fire
Alarm Company-manufacturers of the
" Tubular " and B1 " systems-and this
unit is shown pictorially in Fig. 8 and is
known as the " May-Oatway " fire alarm.
The action, briefly, is similar in principle to
those just described.
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STARGAZING FOR AMATEURS
SUMMER Time ends at 3 o'clock on the

morning of Sunday next, the 3rd, when
all timepieces will be put back one A GUIDE FOR OCTOBERhour. This sudden acceleration of the

shortening of the autumn evenings will
probably be more acceptable to stargazers
than to devotees of outdoor sports .
The Planets

Neither Mercury, Venus nor Mars are at
present of much interest to amateurs.
Saturn continues above the horizon through-
out the night ; but the ring system is tem-
porarily again becoming more foreshortened
owing to the changing relative positions of
the planet and the Earth as they move along
their respective orbits. Nevertheless, on
dark clear nights, the slender band of light
representing the edge of the rings may be
perceptible in small astronomical teles-
copes ; as may Saturn's largest satellite
Titan. Under very favourable atmospheric
conditions the main cloudy belts on the ball
may perhaps also be discerned in such an
instrument, if not of less than 21 inches
aperture. The planet now rises due east at
5.30 p.m. and can be identified a couple of
hours later as a dull yellowish star -like
object over the south-eastern horizon.
Jupiter remains conspicuous low in the
southwest from dusk until it sets, shortly
before 11 'clock at the beginning, and 9
o'clock at the end, of the month. It will be
slightly more than two Moon's widths above
Mars on the evening of the 29th. On the
2nd at 8.0 p.m. (B.S.T.) only two of Jupiter's
four principal satellites will be visible, one
on each side of the planet. Of the others,
one will be immersed in Jupiter's shadow
and the other in transit across its disc.
On that evening also, Sat : III will dis-
appear at 10.2 p.m. (B.S.T.). Further
apparent reduction to two " moons " may
be observed at 7.0 p.m. (this time G.M.T.)
on the 11th and 18th. But on these occa-
sions both the missing attendants will be
hidden in eclipse on the same side of Jupiter.
At the same hour on the 3rd and 26th,
transits of Sat : I and on the 27th of Sat : II,
will be found in progress.
A Wonderful Star Cluster

In the stellar universe the feature of the
month is the Great Globular Star Cluster in
Hercules. The constellation of that name
is now high in the western sky at about nine
or ten o'clock, and the cluster is situated
between the stars n (Eta) and (Zeta) of
the group. This remarkable assemblage of
scintillating suns can be detected by
average unaided vision, and readily
discerned through a binocular, as a
faintly luminous spot. It is the third
finest cluster in the heavens, and long -
exposed plates indicate that the
nucleus contains at least 50,000 bril-
liant stars. The reproduction on this
page of a photograph taken at the
Dominion Observatory, British
Columbia, shows only the brighter of
its many components. Viewed visu-
ally through the mammoth reflecting
telescope of 72 inches aperture, the
sight is astonishing ; but quite a small
astronomical instrument will show
the starry character of the misty ob-
ject. The individual stars in the clus-
ter vary considerably in size. Many
of them are bigger than our Sun ;
and, as their actual distances apart
are probably not much less than
those that divide us from our nearest
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stellar neighbours, their seeming proximity
to each other suggest inconceivable re-
moteness. This has been estimated at
33,000 " light years " ; which Leans that
we do not see the cluster as it may now
exist, but as it was 330 centuries ago !

CLUSTER

The principal stars of the constellation Hercules, showing
the position of the great cluster and Alpha Herculis.

A Giant Sun
There are other marvels in this extended

constellation. Among them is a (Alpha)
Herculis, a reddish astral giant consisting of
a comparatively small massive core envel-
oped in a scorching atmosphere of glowing
gas. Although not strikingly brilliant, it is
one of the largest stars known. Interfero-
meter measurements yield a diameter of
350,000,000 miles, or 400 times that of our
source of light and heat. Were Alpha
Herculis to be brought as near to us as the
Sun, its disc would stretch right across the
sky and our tiny world would be submerged
beneath the surface of that colossal globe of

The great star cluster in the constellation Hercules.

fiery mist to a depth of over 80,000,00
miles. Fortunately Alpha Herculis is 400
" light years " away, otherwise everything
on the Earth would be completely inciner-
ated. (Zeta) Herculis is of special interest
for, in size and luminosity, it strongly
resembles our Sun. It moreover consists of
a yellowish central body with a " planetary "
companion revolving round it at a distance,
and in an " annual " period, not much
greater than those of the planet Saturn.
This companion is likewise much smaller
than Zeta, but denser. Its ruddy tint
points to either an older or more rapid rate
of evolution.
Notes

The astronomers at Mount Wilson
Observatory, California, predict that the
maximum of the current sunspot cycle will
be reached at the beginning of 1938.

A recent series of observations discloses
an intimate relationship between the coin-
cidence of sudden fadings on radio short
waves in daylight, and simultaneous intense
but fleeting outbursts of hydrogene flames
on the Sun's surface. Corroboration of these
conclusions is provided by later results
obtained by the Australian Commonwealth
Research Bureau. It is evident that the
solar radiations causing the fadings travel
at the speed of light.

Certain mathematical calculations con-
trovert the modern theory that the planet
Jupiter possesses a rocky core covered by a .
layer of ice which in turn is surrounded by
an atmosphere nearly 4,000 miles thick. It
is said that such an atmosphere could not
exist unless at a temperature far too high
to permit the maintenance of a contiguous
coating or ice. The depth of the Jovian
atmosphere must, it is asserted, therefore be
regarded as not exceeding fifteen miles.

Comet Whipple (1937b) has become ex-
tremely faint and is practically out of view.
It has passed from the constellation Her-
cules into that of Ophiuchus which sinks
below the western horizon concurrently
with the oncoming of dusk. Comet Finsler
(1937f) ceased to be visible from these lati-
tudes after the middle of last month, when it
began to " set " before twilight faded. It
was never much more than a ball of diffused
luminosity shedding a few tail -like stream-
ers. Had this comet delayed its arrival for
another three months it might perhaps have

been quite a conspicuous object
against the darker autumn sky.

Photographs of the total eclipse of
the Sun on June 6 last, taken from an
aeroplane at an altitude of 25,000 ft.,
over the Pacific Ocean, claim to reveal
the existence of a hitherto unper-
ceived extremely tenuous exterior
solar atmosphere. This vast intan-
gible envelope appears to extend be-
yond the farthest limits of the longest
coronal streamers, and may prove to
be connected twith the origin of the
mysterious Zodiacal Light. Verifica-
tions during future solar eclipses are
however awaited before drawing any
definite deductions.

ORDER NEXT MONTH'S
ISSUE NOW I
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MAKE EXTRA

MONEY SPAREOURTIME

IN Y
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4110 wastININ

Finest
Sheffield

Tools
ONLY 0:re included
in the New and Im-
proved G.T.L ool
Chest making it bet-
ter value than ever.

ALL BEST BRITISH

With the NEW
AND TOOL CHEST

IMPROVED m and Home Repairing Outfit

Y
OUR spare time-during the long winter evenings,
can be turned to good account if you've a G.T.L.
Tool Chest and Home Repairing Outfit. With it

you can make a thousand -and -one useful articles for your
home and garden, and it opens up a new and inexpensive
way of adding to the comfort, convenience and amenities
of your property, while saving you literally pounds a year
in repairs for which you would otherwise have to pay.
Incidentally, it also affords a new, pleasurable way of
adding to your income by making articles to sell. So
that-with a G.T.L. Tool Chest-instead of spending
money in your leisure hours, you will be making it, saving
it and enjoying it I

NO EXPERIENCE NEEDED
A valuable FREE BOOK OF INSTRUCTION, containing
over 200 working illustrations, is included in the G.T.L.
Tool Chest. If you have never handled a tool, you CAN
be sure of immediate success because this book tells you
what to make And shows you step by step how to make it.

FREE!
To Readers of
" PRACTICAL
MECHANICS"

A Beautiful 16 -page BROCHURE.
describing the G.T.L. GUARANTEED
TOOL CHEST and Home Repairing
Outfit in detail, and telling how you can
save and make money - as tens of
thousands of others are already doing.

THE NEW AND IMPROVED G.T.L. TOOL CHEST
The new G.T.L. Chest for 1937/8 has been vastly improved
by the inclusion of additional Tools and improvements to
existing ones. Now there are nearly sixty high -quality
articles, all the finest Sheffield Tools, neatly fitted in steel
clips, and they come to you direct from the manufacturers
after being carefully tested. Everything for every
'purpose is here, and the G.T.L. Tool Chest stands alone
in its quality, completeness and arrangement. This
Chest is the original and only G.T.L. Guaranteed Tool
Chest.
A FEW SHILLINGS BRINGS YOU THE G.T.L.
TOOL CHEST AT ONCE on 7 DAYS' APPROVAL

A first payment of a few shillings and the G.T.L. Tool
Chest is sent at once to your Home CARRIAGE PAID
and packing free. The balance can be paid by small
monthly sums to suit your pocket ; meanwhile the G.T.L.
Tool Chest is making money for you.
GUARANTEED TOOLS LTD., 12-13 Oilmen St., London, E.C.1

um Oil =1 =I EMI MI OM MN =5 =,

I

POST THIS COUPON NOW r

To GUARANTEED TOOLS LTD., 12-13 Chiswell St., London, E.C.I
Please send me by return, free of all cost and obligation, your beautifully illustrated booklet of the
G.T.L. Guaranteed Tool Chest and Home Repairing Outfit, together with particulars of price, and
how I can obtain it at once for a small first payment. (PLEASE WRITE CLEARLY.)

Name

Address

P.M. xo/37 id. stamp is sufficient if in an unsealed envelope

I
U

----______________--_ate-_rnsum_Mi_Iai
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SCALE MODELS AND SPLENDID FLYERS

WESTLAND WALLACE
Wingspan, 18 ins. The most detailed scale
model available at this price ; the kit builds
a perfect flying replica. Wing slots on the
top wing, oil radiator, rear machine gun on
movable Scarfe ring, detailed motor, etc.
Previous building experience is recommended.
The kit is complete, including cements, shaped
flying prop., dope, printed insignia, etc.

Carriage paid 43/

HAWKER HURRICANE
Wing, 20 ins.; length, 15 ins. Movable controls.
This Peerless kit makes a beautiful model with
good flying performance. Special condensed
instructions, four pages. Fuselage jig. Shrinking
dopes and cements are ,included in
complete kit. Carriage paid for se

 Send your P.O. to -day to :
P. M. SWEETEN LTD.

All our kits are produced from official
blue prints and are the best value
obtainable. Buy one, and if you don't

agree we refund your money.

GLOSTER GLADIATOR
Wing, 18 ins. ; length, 14 ins. A real beauty. Auto -
line -up fuselage, shock -absorbing undercarriage, wingbase
former, very large clear plan with all scale details and
many working drawings. Absolutely complete kit-
cements, shrinking dope, shaped flying prop.,
wheels, silver lacquer. Carriage paid

MONOCOUPE
Wing, 151 ins. Splen-
did little model, very
easy to build. Com-
plete kit has all parts
needed.
Post free for 216

(Just behind
the Tower)

BANK HEY STREET - BLACKPOOL

PUSS MOTH
Wing, 16 ins. Ideal beginner's kit-simple
to build, attractive appearance and fine
flyer. Kit has all parts needed.

Post free 2/6

 WRITE FOR
ILLUSTRATED
CATALOG U E
of 24 pages, which illus-
trates the biggest and
cheapest range of flying
models in England. Send

3d. in stamps, please.
(All kits 2/- extra for abroad.)

HESTON PHOENIX
Very Good Flyer

Wing, 18 ins.; length, 131 ins. Very good flyer.
Retractable landing gear with locking control.
Very clear, full-size plan. Comet Auto -line-up
fuselage. Kit is absolutely complete.

Carriage paid 0111

LINDBERG-BETTER VALUE KITS

ONLY1 ,6EACH

Carriage Paid U.K.
Overseas 6d. extra.

KIT CONTAINS @taint,
Balsa Strip and Printed
Sheet; Coloured Tissue,
Insignia, Markings;
Printed Engine. Pilot,
etc.; Robber; Cement;
Wire; Easily Assembled
Prop.; Wheels; and hill
Instructions and Plan.

HAWKER SUPER FURY' (Wing Span 12 in.) and BOEING P.26A ;
(Built from Kit) Hawker Fury' ; U.S. Navy Racer ; Curtiss Hawk';

Lockheed Vega' ; Boeing F4, B4 ; Sopwith Camel' ; S.E.5.

Just Arrived !-' Lindberg' 20 -in. Span Scale Flyers
SUPER VALUE! GLOSTER 'GLADIATOR ' ; CURTISS 'HAWK';

CAUDRON RACER

SUPERIOR KIT; GOOD PLAN; QUALITY
BALSA; FINISHED PROP.; CEMENT; etc.

SEND NOW-THEY'RE GOOD.

31- EACH

Carriage Paid U.K.
Overseas 1/- Extra.

Lindberg' Non -Flying Scale (Solids) in.= 1 ft. (8 -in. Span approx.)

ONLY' 13 EACH

Carriage Paid U.K.
Overseas 6d. Extra.

Northern Model Aircraft Co.,
37a, FOUNTAIN STREET, MANCHESTER 2,

and

23a, TULKETH STREET, SOUTHPORT.

STINSON RELIANT' ; BOEING F4, B4;

GRUMMAN FIGHTER.

Super Detailed Plan ; Printed Quality Balsa; Printed

Prop., Engine, etc. ; Cement ; Bamboo.

.Normac ' Handbook
contains largest
range of model
materials in Gt.

Britain.

4°.
POST FREE.
SEND NOW.

The Petrol Enthusiast
makes sure of success by purchasing from

THE SPECIALISTS
Comet, Spitfire, Cyclone, Brown, Gwynne, and Challenger

Engines.
Our Petrol Model, "COMET II," holds the British Record,

and we supply a range to suit all pockets.
Air Wheels, Timers, Coils, Plans and all materials.

Send 3d. Stamp for the New Illustrated List.

T H E MODEL AIRCRAFT STORES
1278 HANKINSON ROAD, BOURNEMOUTH

Telephone: Bournemouth 22.

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

SUPER MICROPHONES
Sensitive Broadcasting Microphones, with suspension
hooks and rear terminals, 4/8 each. Complete with
table stand, 101. TRANSVERSE PATTERN, in
plated case suitable for dance halls. Price 48/- each.
BUTTON MICROPHONES 1/- each.

MEDICAL SHOCKING COILS
Complete with handles and battery, 4'4 post free.
They afford not only an excellent nerve tonic, but
also a source of endless amusement. Large coils 6/8, 9/6, 28;6, 32/6.

COMPLETE DEAF AID. Our new Aid, fitted with midget receiver, super-
sensitive microphone, battery and switch, is equal in every way to sets selling at
410/0/0. Our price is 421-. You cannot do better.

LIST.-fiend for our Illustrated Catalogue containing 70 pages, fully Illustrated, of all that you
are likely to require Meters, Motors, Telephones, Coils, Fittings, Transformers, and parts,
Lighting Bets, Tools and Workshop Materials, Instrument and Resistance Wires, Cables,

Dynamo and Engine castings. Bent on receipt of 3d.
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Trains leaving a through station built up from "Many Ways" units.

New Features of the Table
Railway

W. J.
READERS who have already started

the fascinating hobby of Table Rail-
ways will be interested to hear of the

new developments of the Twin Trains for
the coming season.

The 4-6-2 continental type Pacific.

Gauge " 00 "-3k mm. to the foot and
16 mm. gauge (called by some " H.O.")-
is now firmly established in this country
and has been the means of centring more
interest from the public in the hobby of
model railways than any other development
within recent times.

Station Sets
The " Many Ways " station sets, already

referred to in these pages, were displayed
at the British Industries Fair and should
be available to the public by the time this
article appears in print. The particular
feature of these stations, apart from their
beauty of appearance and ingenuity of
design, is the fact that each building, though
a unit in itself, can be embodied with other

111) assettolLowli e,
units to make up almost any type of rail-
way -like station. Starting with a simple
suburban through station with just a wait-
ing -room and booking office, then an island
platform or a more elaborate suburban

station with dignified clock tower and
entrance steps, it is possible to work up to a
fall -blown " Euston or Waterloo " terminus
station or a big through station like Crewe.
The various units consist of platforms,
fences, main buildings, spans with celastoid
roofs, tower building, steps, ramps, quadrant
pieces, etc. The engine and goods sheds
are, of course, a separate unit.

A Modern Note
These " Many Ways " station parts

have certainly struck a new and modern
note in railway buildings and have the
advantage that when a new layout is
planned and the track has been relaid, the
station buildings can be rebuilt in accord-
ance with the owner's new ideas.

In addition to the station units there ire
also scale model station staff and passengers,
electric -type trolleys, trucks, milk churns,
barrels, and luggage, all properly propor-
tioned and correctly coloured.

For those who are most interested in the
working parts of the railway, the most

V..)RIDON TRANSPORT17

Electric locomotive-London Transport.
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important among the new locomotives in
gauge " 00 " is a 4-6-2 Pacific -type express
locomotive. As will be seen from the
illustration, this is a fine-looking engine, is
10 in. long overall and 2 in. in height from
rail to funnel. Despite its huge size it will
safely negotiate the 14 -in. radius curves
on the Twin Train track. This model
comes on to the market in December and
will be in the continental outline and
colours. Its performance is remarkable.
It will pull the heaviest loads and the
longest trains with perfect ease.

Rolling Stock
New rolling stock is also available for

this locomotive-long bogie coaches,
Mitropa sleeping and dining cars, 8 in.
long, which can be supplied fitted with
electric lights. The feature of this lighting
is that the lights can be switched on or
off independent of the locomotive
mechanism.

The Diesel flyer, which in real railways is
now used extensively on the continent and
to a limited extent in this country, is
another novelty for this year in gauge
" 00." It is complete as a two -coach unit
with motor -coach and trailer with a white
headlight and a rear red light-and here is
something special ; when you reverse the
train the lights reverse automatically.

Other Wagons
In goods vehicles, new wagons of con-

tinental design are also available, an open
truck with brake cabin, a petrol wagon,
a 20 -ton covered van, a tank truck, and also
a short continental suburban coach. An
electric locomotive unit which will appeal to
all in London and district is a neat model
in familiar colours of London Transport.

ITEMS OF INTEREST

" Brass Pressings "
WE have just received an interesting
handbook, bearing the above title,

which deals with the many brass and other
copper -alloy pressings which are now cold -
formed from strip and sheet -metal. The
book, which is well illustrated in gravure,
deals chiefly with the many uses of these
pressings, together with the properties of
the materials. An outline of the more
important metal -working operations such
as spinning, joining, and annealing, is also
included in the book, a copy of which will
be sent free of charge to any reader on
application to the Copper Development
Association, Thames House, Millbank,
London, S.W.1.

The Institute of Marine Engineers
AN examination for admission to Associ-

ate Membership of The Institute of
Marine Engineers is to be held on May 16th -
19th, 1938. The annual examination for
admission of Probationer Students and
Students will be held on May 23rd -31st,
1938.

The Institute's examinations are held in
London and other centres according to
candidates' places of residence. Full par-
ticulars of the syllabus and exemptions
allowable may be obtained on application
to the Secretary, The Institute of Marine
Engineers, The Minories, London, E.C.3.

MODEL BOAT BUILDING
By F. I. CAMM

96 Pages
1/- or 112 by post from Geo. Newnes Ltd.,
Tower House, Southampton Street, W.C.2

The Diesel flyer which is a two -coach unit.

A standard continental bogie coach fitted with electric lighting.

saw

A standard continental baggage van.

it

A Mitropa dining car.
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MA1Nq)OWER FLIGHT

Fig. 1.-The experimental lifting rotor which gave indifferent results.

EDISON has been called " the greatest
inventor of all time," but I do not
believe he ever "invented " anything

in his life. Not what we call invention.
He was far too practical in his methods.
What he did, for instance, was to ask him-
self if sound could be recorded, and then,
starting at the beginning, he worked upon a
process of technical research, experiment,
and development until the device assumed
a practical form and finally emerged as a
fait accompli.

Nowadays there is too much accumulated
knowledge and data necessary to success in
technical subjects for one to be able to sit
down and to ' invent " a new and immedi-
ately successful process. Probably the only
inventions that can truly be described as
inventions are small gadgets like patent
fasteners, potato peelers, tin lids, and
miscellaneous devices one sees in an indus-
trial exhibition.

Being convinced of the desirability of
research methods and equally convinced of
the possibilities of flying by manual effort,
I have spent a great deal of time during the
past twelve months in carrying out some
experimental work which might bring it a
few stages nearer to a solution.

My friends in aviation technique have
always said that man cannot develop
sufficient b.h.p. ever to be able to fly. This,
of course, is easy to appreciate if one's
views are bounded by the theory and
practice of aeroplanes of the type originated
by the Wright brothers.

To State the Case -
What I have never been able to get out

of my mind is the fact that man undoubt-
edly possesses sufficient power to lift him-
self from the ground. He can, for instance,
hoist himself on his toes, he can climb a
ladder, walk upstairs, hoist himself with his
arms, can jump several feet above the
ground, and, when it comes to leverage, he
can lift as much as a ton or more.

Why, then, hesitate to agree that he
ought to be able to fly ? If man can lift
himself comfortably and easily with one
hand by means of a rope over a pulley,
surely all that he requires in order to fly is
the right kind of pulley ? '

Often have I said to myself, " Supposing
man could stand on a light ' air -borne
aeroplane and could jump and then lift
the aeroplane after him, then jump again

By
Granville

O. 1°)to)

racishaw

.E.

This Article is Repro-
duced by Courtesy of

" Flight "

thing approaching the amount of
effort that I had just expended, it
would not be worth having even if
it were possible. On the other hand,
I realised that I was ascending at
least ten times as fast as would be

Photograph by courtesy of " Flight " necessary to satisfactory flight.
and carry on and on ? " This, in a crude
form, would be flight by manual power.

These things naturally pass through
one's mind when seeking a solution to a
problem like this, especially as one obvi-
ously realises that it must be some revolu-
tionary device if success is to be achieved.

I first decided to study man as a motor,
and for my first experiment I went to
Leicester Square Underground, where they
have the longest escalator in London.

However sceptical readers may feel
about the problem of man -power flight,

must admit that the author of this
article has worked out a novel and interest-
ing line of attack. Incidentally, he
appeals to gliding experts to help him
with certain data. Mr. Bradshaw, whose
inventions in many fields have achieved
real success, was one of the pioneers of
British aviation in that he designed and
produced aero engines as early as 191 I.
In the following year one of his A.B.C.
engines established a record by flying
for more than eight hours in a Sopwith-
Wright biplane piloted by Harry Hawker.
During the War Mr. Bradshaw designed
the A.B.C. Dragonfly and other radial
engines, which were remarkable for their
low specific weight.

The centre stairway, which was stationary,
consists of 120 steps each 8 in. high, a total
of 80 ft. On an automatic weighing
machine I weighed 148 lb. I took out my
stop watch and ran up the stairs in 40
seconds almost exactly (and very nearly
dead). This shows that my legs developed
0.54 b.h.p. I have since discovered that
8 -in. steps are not necessarily the best
for the human form for a test of this
nature-for instance, 6 -in. steps suit me
better, and running two steps at a time
gives more rapid ascent,
with the result that the
power would increase
to approximately 0.65
b.h.p.

Three or four trials
satisfied me, as you may
well expect, that if
manual -power flight
would necessitate any -

Flying or Hopping
I think it will be agreed by everybody

that flight by manual effort will be useless
if the human is not able to keep flying for
an hour at least and without heart attack ;
otherwise it is merely interesting for
academic reasons and possibly for a few
hundred feet of newsreel.

However, I started with an open mind in
order to find out what I could, and I
decided to let it lead me where it would.
I then built a lever mechanism on a spring
balance to test the power of the arms, and
was not at all surprised to find that man can
develop quite as much power by his arms
as by his legs. Our ancestors back through
the ages of evolution to the days of the
anthropoid ape used to swing from tree to
tree, hanging on their arms and using the
powerful breast and back muscles. We
have undoubtedly retained some of the
original strength in these same muscles.

I found that, rowing fashion, I could pull
more than 100 lb. a distance of 4 ft. at
nearly fifty strokes per minute, which gives
a b.h.p. of 0.65.

Therefore the b.h.p. of an ordinary person
may be reckoned at between 11 and 11.

From these and subsequent tests I would
estimate that supermen in first-class train-
ing, like the Oxford and Cambridge boat -
race crews, are each developing between
2 and 3i b.h.p. in a race of that descrip-
tion. It has been demonstrated that a
good cart -horse can develop from 12 to
16 b.h.p.

I carried out many other tests on the
human " engine " with some astonishing
results, which we will discuss later, it being
sufficient at the moment to say that it
appears to be the most variable, most

Fig. 2.-The experimental cyclecar described. It is propelled by a carefully
worked out combination of leg and arm power. (Sketch by courtesy of " Flight")
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flexible, most inconsistent, and the most
bewildering device ever " invented."

You cannot treat it like a petrol engine,
the crankshaft of which you know will give
you (say) 100 b.h.p. at 2,500 r.p.m.-whicls
you can employ as you may wish.

Try to get power out of a human motor
in the wrong way, such as by using the
wrong muscles, or in the wrong line of
thrust, or at the wrong speed, and you will
find perhaps only 10 per cent. of what you
might otherwise expect. Alternatively,

with it ; therefore a low first speed, as in
car practice, is quite useless.

The rotor had four orthodox blades each
4 ft. long by 2 ft. 2 in. chord and of a well-
known section. The outside diameter was
variable from 10 ft. to 16 ft., and the angles
of incidence of the plane surfaces were cross -
connected in pairs, which was found neces-
sary in a wind, as one side would lift
more than the other. The angles of all
four planes were controlled by one lever
giving a complete range from a negative

Fig. 3.-A Belgian Velocar-a popular method of transport on the Continent.

give it some inducement, and it will stand
a 300 per cent. overload and will enjoy
it.

This being the case, I decided that an
ounce of practice was worth a ton of theory.
One well remembers that in the early days
of flying the mathematicians produced
extensive calculations to prove that certain
new machines would not fly, but they did
fly, and the problem of flight by manual
power may well be in the same category
to -day.

My next effort was to test man's ability.
to propel an aerofoil through the air. I
had given up all thought of thrusting planes
forwards by means of an airscrew, because
I realised that they would be getting their
lift second-hand, and I knew that I could.
not afford airscrew losses.

The Wrong Kind of Lift
I argued that if planes are designed to

lift at (say) 30 m.p.h., why not push them
round at 30 m.p.h. by the engine itself and
measure the lift direct ? I had made ar-
rangements for forward travel by the tilting
of the surfaces to a slight angle in the
direction I wished to travel which, of course,
gave a horizontal component. Inciden-
tally, this part of the device worked quite
well. I therefore built a large testing rotor,
which is illustrated in the heading photo-
graph, Fig. 1. It would not be difficult to
predetermine the amount of engine power
required to turn it, but that would tell me
nothing about manual power and physical
reaction, which I considered to be all-
important.

As I have said, man is a curious animal
and does not obey mechanical laws as we
are accustomed to them. For instance,
one might think that on a pedal cycle it is
only necessary to have a gear ratio low
enough, and one would be able to climb
any hill in the country. But it is not so,
as man's physical properties refuse to cope

angle to that of a steep climb.
The whole rotating member was carried

upon a universal joint for purposes of the
tilt above referred to.

The results were extremely disappointing,
and all the power seemed to disappear in
head resistance.

I was, of course, well aware that we had
less than 11 b.h.p. to play with, but with
the total of about 200 lb. thrust of which
man is Capable, and the " fine -pitch thread "
upon which this was working, I did expect
more than the 30 -odd lb. lift
that I obtained. And the
effort was infinitely worse
than running up the Leicester
Square stairway. Even with
no lift on the blades at all
I could not rotate them any
appreciable amount faster
than I could at the maximum
lift.

However, I had satisfied
myself, in the only way in
which I could obtain com-
plete satisfaction, that lift of
this kind is definitely un-
suitable for man power.

One has seen reports in the Press that
flights of short duration have been made by
man power, and it may be that some
athlete has scraped off the ground by almost
superhuman effort, but the absence of con-
firmation leads one to think that no real
measure of success has been achieved.

It is the type of effort which is all wrong
-that dreadful drag which can be likened
to pushing a car through thick mud. The
physical form likes spring and rebound,
and, above all things, it likes rhythm in its
actions.

It is possible that I did not build the most
efficient type of test machine and that con-
siderably greater efficiency could have been
obtained, but I am satisfied that as a type
for operation by manual power it is useless.

I feel quite sure that if the wing power of
a bird were converted into continuous
torque and used in known aeroplane manner
it would not succeed in lifting the bird off
the ground.

I became more and more convinced that
I must seek lift of a different kind, and I
returned to the problem of working upon
a large plane surface and using it as a step-
ping stone.

Since that time I have frequently lifted
myself from the ground and have become
" airborne " by the simple process of forcing
a plane surface smartly downwards at right
angles to its face ; and it required no more
effort to lift myself and the weight of the
plane than jumping over a stile.

This is not flying (yet), but it appears to
be a more efficient form of lift than the one
commonly used. It is lift by reaction as
compared with lift by drag, and I believe
that very little effort is lost in obtaining
lift of this description.

" Reaction Lift "
My technical friends will say " the orni-

thopter, of course," but I cannot entirely
agree, although there is a little similarity.
A flapping wing, to my mind, presupposes
air disturbance, and this causes loss of
power. You cannot start air or water in
motion and leave it to carry on without
having lost the power that set it in motion.
My aim is rapidly to compress the air under
the plane locally and to benefit by the re-
bound.

A flapping wing, with its radial action,
would appear to be almost doing its best
to throw the air off. Reaction lift, there-
fore, may well be a step in the right direc-
tion. It uses the manual motor in a way
to which it is accustomed and which it
likes.

Solid drudgery, like turning an airscrew,
the human engine will not stand-was not
the treadmill designed as a punishment ?

I therefore decided to work upon these
" reaction lift " lines as the most likely to
produce results.

The next stage was to endeavour to find
the best arrangement or combination of
out two kinds of power, i.e., the legs and the
arms, and for this purpose I built a small

USEFUL
STROKE

I

Fig. 4.-Overcoming the top dead centre difficulty, one 'N,,i
cause of fatigue in the human motor.

(Sketch by courtesy of " Flight.")

cyclecar weighing 55 lb. This is illustrated
in Fig. 2, and in it I must have tried over
twenty combinations and arrangements.

For the arms I can find nothing better
than a rowing action ; therefore the whole
steering -wheel and column rocks to and fro,
and the extent of their travel can be ad-
justed whilst the car is moving. It is
astonishing how easy it is to get into the
habit of rowing and steering at the same
time. It seems perfectly natural to swing
the body when the legs are pedalling

I first thought that ordinary rowing
practice with a sliding seat must be the best
(and probably is the best) manual -power
producer in common use to -day, but I do
not think that it is quite the best that could
be done. In fast rowing with a sliding seat
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the leg power is, we might say, in series with
the arms, i.e: the power that is produced
by the legs is transmitted to the oars via
the arms-I have tried them in parallel
and with adjustments for the separate
travel and leverage of each, and I have
found considerable improvement.

Rotating pedals as in ordinary cycles
appear to be of a low order in manual
propulsion. The rotary motion of the feet
and lower limbs brings into play secondary
muscles that were never intended for heavy
pressure. These muscles are easily over-
strained and tired, especially when pedalling
a bicycle up a hill with the rider trying to
force the pedals forward at the top and
backward at the bottom of the working
strokes.

Perhaps the most valuable thing that I
discovered is the fact that the human
engine becomes more tired and loses its
power more readily when it is straining at
something which is stationary than when
it is doing work. For instance, if the foot
is pressing against a fixed pedal it will tire
more quickly than if it is moving the pedal
against an elastic medium.

Muscles apparently were not designed for
stationary strain, and it may be that the
circulation of the blood has something to
do with it, or possibly the muscles become
" knitted," or the lubrication of the joint
fails. There is certainly some truth in the
old saying that when the potter is pedalling
his wheel it is the leg that is standing on
the ground that becomes tired, and not
the one that is doing the work.

The most tiring period of pedal action on
a hill is the slow part just over the top dead
centre (I mean slow with respect to the
straightening of the leg), and this tiring
part of the stroke is the very part which is
doing the smallest amount of work. Thus
millions of cyclists are probably wasting
energy every day.

The human engine is different from, shall
we say, the steam engine. We all know
that in a steam engine the crank, when in a
certain position, is at a bad angle for turn-
ing effort, but at the same time we know
that energy is not being lost, for the simple
reason that the piston is moving correspond-
ingly slowly, and consequently little steam
is being taken from the boiler.

In our manual engine, however, the very
fact that the leg is moving slower than the
minimum rate for manual efficiency is the
very thing that is causing a loss of manual
power by overstrain, and so we have to
get off and walk. No other engine loses
energy or power in this manner.

We have seen efforts made by inventors
to overcome the " top dead centre " trouble,
but seldom do they appear to be sound in
principle.

I decided to endeavour to overcome this
drawback by providing a torque equaliser.
I could see no way in which I could alter
the crank, so I decided to alter the torque.
I thought that I would ask for more power
at the easy part of the travel, and give it
back again at a time when the legs were
being overstrained, and this proved success-
ful. The device is simple and is illustrated
in Fig. 4.

A Torque Equaliser
Briefly, it is a two -to -one gear, an addi-

tional small crankshaft, and an adjustable
spring of about 60 lb. maximum tension
controlled by a lever. The pedal crank is
easy to push down during about one -
quarter of a revolution, as shown in the
diagram and marked " useful stroke," and
during this quarter of a revolution the
spring crank (which turns at twice the
speed) obviously moves through half a

revolution and tensions the spring. It is
timed to pass over the dead centre at the
end of the useful part of the pedal stroke,
and during the time that the pedal crank is
passing through the tiring quarter of a
revolution the energy stored up in the
spring is given back with a mechanical
advantage of two to one on account of the
gear ratio. The result is that the drudgery
has disappeared, the machine ferls light and
lively, and where one would expect to feel
the strain of pressure the machine actually
travels forward on its own. The spring is
adjustable by a gear lever, and, like chang-
ing speed on a car, it has to be suited to
the hill.

A surprising thing is that, possibly be-
cause the manual motor is relieved over
the tiring patch, it does not notice the
additional push it has to give during the
easy part of the stroke.

There can be no doubt but that the
manual motor is at its best when it is over-
coming a quick and springy resistance.
It is best likened to volleying at tennis,
with all one's effort thrown into a terrific
swipe at the ball.

On this manually propelled car I have
started from rest quite comfortably on a
one -in -five gradient, and have exceeded
40 m.p.h. on the level.
Therefore I feel that I
am obtaining a con-
siderable amount of
the right kind of b.h.p.
from the manual
engine. I am sure that
a rowing "Blue"
would exceed 60 m.p.h.
without difficulty.

This arrangement of
gear, however, will not
be the most suitable
for our flying machine,
the aim in which is a
bouncing push on a
large flat surface at
regular intervals with which to lift the fuse-
lage and pilot, which is the first essential.
For this latter purpose the gear which I
have tested is a plain lever with cross -bar
gripped by both hands and two pedals carried
upon another lever, the two levers being
coupled together so that they are slightly
out of phase. The reason for this is that
the greatest power period in rowing is the
final jerk which is customary just near the
end of the stroke. The feet also like to
give an extra jerk, but it does not appear
to be efficient for them both to do it at the
same time, as they each like the extra jerk
when it suits them best ; therefore the
rhythm is " pull -jerk jerk, pull -jerk jerk,"
and so on. It may sound tiring as read,
but it is quite a pleasant and smooth action
in practice, and it removes the possibility
of a " dead centre," which may be danger-
ous in the air from the point of -view of
control. (We must not forget that whilst
pedals can only push downward, the hands
can both pull and push, but I have disre-
garded the push with the arms for increasing
power, as it takes away the rest period,
and I have retained it only for helping the
controls.)

I feel that I have definitely proved that
lift by reaction is sound and efficient. I
believe that, except for pure speed, it is
many times more efficient than lift by drag,
and that all that we have to do is to find
a satisfactory means of employing it.

Work to be Done
In my first attempt at the complete

machine I am working upon the slowest
speed I can obtain, and this is where I am
asking for constructive criticism from

readers with experience in the design and
testing of modern gliders. I shall be
grateful for any figures.

Supposing we can build a glider weighing
80 lb. (which with pilot at 150 lb. will be
230 lb. in all), and supposing it can main-
tain a gliding angle of 1 in 30 at 8 m.p.h.
in still air. (What are the best figures for
modern gliders, by the way ?) If we can
do this, then our rate of vertical descent is
24 ft./min. We must, therefore, raise
230 lb. at the rate of 24 ft./min. in order to
fly level, i.e., to change a 1 in 30 glide into
horizontal flight. If we row at forty-eight
strokes per minute we must lift the weight
6 in. at every stroke.

Let us take 150 lb. of the weight on the
arms and the remaining 80 lb. on the legs
and see what the figures are.

The arms have a stroke of (say) 3 ft.,
which gives them a leverage of 6 to 1 (on
6 in. lift), and this will necessitate a mean
pull of 12 lb. on each arm. The legs have
a stroke of 18 in., giving a leverage of 3 to 1,
and this is a mean push of 14 lb. on each
leg. Neither of these efforts would be a
discomfort to man, and, in fact, the leg
push is consistent with the average push on
a pedal cycle ; therefore we may assurde
that the arms provide the necessary further

Fig. 5.-A very diagrammatic sketch to
illustrate Mr. Bradshaw's" reaction glider"

thesis.

power to produce the lift.
There will be no loss in the transmission

as there would be with an airscrew, and the
power necessary to maintain the lifting of
230 lb. a height of 24 ft. every minute is
actually less than one -fifth b.h.p. The
problem with regard to the power absorbed
by head resistance is a curious one. Our
glider, for instance, would normally glide
at its natural gliding angle losing height all
the time but still gliding downwards and
forwards, and all that we are seeking to do
is to restore height. I have already de-
veloped what appears to be a satisfactory
method of raising the fuselage and pilot
with respect to the planes on the reaction
principle to which I have referred, and of
restoring the planes to their former height,
all with no appreciable loss and without
interfering with the glider gliding as a glider
should. I have also provided for additional
forward velocity by altering the angle of
reaction..

Where is the snag ? It is merely a glider
on which a weight is raised whilst it is in
flight. If the weight is greater or the
natural gliding angle of the machine is
steeper than 1 in 30, then one will have to
row harder, but if the gliding angle were
1 in 60, for instance, then one would only
require one-half the above power. If the
gliding angle is 1 in 30 and the principle of
lift by reaction is as efficient as I think it is,
the power required to fly level should be
no more than that necessary to climb a
gradient of 1 in 30 with my test cyclecar
loaded up till it weighs 80 lb. all told, and
this, I find, is child's play.

(To be concluded next month)
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THE theme of this year's Radio Ex-
hibition at Olympia was All -world
Radio. The majority of the receivers

shown there employed multi -circuits, tuning
to the short waves as well as to the normal
broadcast wavelengths, and the home -con-
structor was enabled, for the first time, to
purchase tuning units of a simple type
incorporating all -wave tuning. The short
waves are now
being employed
extensively as
an adjunct to
the normal

a view to maintaining a high order of relia-
bility.

A Long Arm " remote control of similar
external appearance to last year's accessory
was also shown. It will be remembered
that this, when used in conjunction with
any but the smallest Stentorian cabinet,
enables the listener to operate the on -off
switch of the set from the extension point.

Most novel

SEEN AT THIS YEAR'S RADIO EXHIBITION
wavelengths,
not only for entertainment, but also for
definite research purposes, as there are many
peculiarities experienced in short-wave
transmission and reception the nature of
which is still obscure. Among the new
tuning units which are now obtainable for
inclusion in a home -built wireless receiver
are those supplied by B.T.S., Bulgin, Wear-
ite, and Varley.

This is the ingenious Long Arm remote control unit
supplied by W.B. for distant -listening purposes.

W.B. Receivers
The stand of the Whiteley Electrical

Radio Company, Ltd., was particularly
notable in that as well as a completely new
range of the Stentorian
type of speaker, they
broke new ground by
exhibiting a fairly com-
prehensive range of re-
ceivers. Models shown
included a four -band

A novel portable
seen on the High
Vacuum Valve
Company's stand
(Hivac). This is
the Wayfarer
Grand, and the
tuning panel is

shown inset.

Whiteley Electrical are now producing complete
receivers, and this is one of the new maids.

A.C. Superheterodyne, with an ingenious
arrangement providing individual dials with
station names for each wave -band ; a four -
valve All -wave Battery Superheterodyne ; a

three -valve A.C. All -wave Re-
ceiver, and two self-contained
battery receivers for transpor-
table use. All are at approxi-
mately current market prices,
and it is a significant fact that
whatever the size of the demand,
the makers announce they will
definitely limit production with

amongst the
chassis loud
speakers was the
new " Plano -
flex "-a com-

pletely new design suitable only for use with
quality amplifiers.

An All -stage Valve
This year the High Vacuum Valve Co.,

Ltd., showed for the first time in its produc-
tion form the Hivac Harries All -stage valve,
which is the result of four years' intense
work by Mr. Stephen de Laszlo in co-
operation with Mr. J. H. Owen Harries, the
inventor. This valve is a multi -grid critical -
distance valve which is so constructed that
it makes possible the production of a multi -
valve receiver, such as a superheterodyne
using only one type of valve throughout.
It is applicable to many specialised pur-
poses, and may be used either in the trans-
former -fed A.C. receivers or in series heater
type A.C./D.C. instruments. The valve is
put forward as- the first fundamental ad-
vance in valve engineering (apart from the
critical -distance principle itself) which has
been made for some years. A complete
chassis using these valves was shown on the
Hivac stand.

Other exhibits included a range of special
2 -volt short-wave receiving valves, and a
complete range of battery and mains valves.
There were also models of the " Wayfarer"
Major Portable receiver and the Wayfarer
Grand. These instruments are now being
marketed by Hivac.

This is the
Wayfarer Ma-
jor portable.

An ingenious midget charger seen on the Heayberd stand.
This useful piece of apparatus costs only 12s. 6d.
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THE CHEAPEST

SUPER DETAIL

PERMANENT
WAY . . .

Actual Photograph of
Bond's British Permanent Way. SCALE.

We illustrate above an ACTUAL PHOTOGRAPH of Bond's Super Detail Permanent
Way. The Rail Sections faithfully reproduce the outline of the Full Size Rails, also
the Model Chair.
If you want Super Detail for your Model Permanent Way, you can only get this with
Bond's Super Detail Permanent Way Parts.

PRICES

STANDARD GAUGE "0" PARTS

IN ALL GAUGES
FROM " 00 " TO in

Steel Rail, sheradised
Brass Rail .. ..
Cast Chairs, slide -on fit ..
Cast Chairs, for wooden keys
Keys .. . . ..
Fishplates . .. ..
Sleepers, stained correct colour
Battens, 1" x r section ..
Pins, approx. 1,000 ..
Track Gauge, special, with elec. chair jig 11

per yd. 2d., 1/8 doz. yds.
per yd. 414:1., 4/3 doz. yds.
per 100 1/2
per 100 1/2
per 100 6d.
per doz. 3d.
per 100 2/3
per yd. 23d., 2/3 doz. yds.
6d. packet
9d. each.

All Prices Plus Postage. For Prices of Gauge "00," "1," i" Scale and r Scale, see
the 1937-1938 200 -page General Catalogue, Price 6d., which illustrates all the require.
ments of the Model -maker, including a complete list of Tools and Materials.

NOTE NEW ADDRESS:

BOND'S 0' EUSTON RD. LTD.
357 EUSTON ROAD, LONDON, N.W.I
Telephone: Euston 5441-2 Established 1887

Reproduction of exact
size of FILM -PHOTOS
clearly printed on Art
paper in the Lessons.
St. James School of
Magic, 19, Greycoat
Galleries, Greycoat
Place, London, S.W.1.

DO you want a fascinating hobby that brings
you popularity and money for spare -time

work ? Read our offer to provide apparatus and
materials.
EARN a to f20 A WEEK. There is a great demand every-
where for conjurers. As a Semi -Professional you can earn a
substantial amount in your spare time.
SECRETS OF CONJURING REVEALED AT LAST. The secret

of the world's greatest Conjurers and Stage
Illusionists are all divulged for the first
time in this elaborate Course of Instruction.
LEARN AT HOME BY FILM -PHOTO
METHODS. Nothing could be clearer than
the unique series of photos from cinema
films showing exactly how the effects are
obtained.
OUTFIT FREE. We supply apparatus
sufficient for many fascinating programmes
free. This special offer of Equipment and
Apparatus is intended only for immediate
applications.
FREE BOOK. Our FREE Illustrated
Book fully explains this unique way of
earning Extra Money and gives a complete
synopsis of the 24 lessons.

Write your name and address on the
coupon below for full particulars NOW.

I St. James School of Magic,
I 19, Greycoat Galleries, Greycoat

Place, London, S.W.1.

Please send me, without obliga-
tion, your Illustrated Rook, "Magic
for Pleasure and Profit," and full in-
formation about the special offer
you are now making. I enclose 3d.
in stamps for postage, etc.

ALL -WAVE RADIO

(33)

The higher the frequencies, the more
important it becomes to use low -loss
contacts, or in other words " CLIX,"
the contact components which, because
of their proved high efficiency, are used
by the leading set designers, experi-
menters and home constructors.

In the limited space at our disposal we
illustrate a few of the 36 which are
included in our latest Components
Folder. Why not send a post -card
request for a Free copy of this and the
Clix Folder "P.M." on Valveholders
and Connection Strips?

A selection of Clix perfect -contact components
35. PLUG SOCKET. A dual-purpose master

plug ... ... 24d.

34. LONG -REACH PLUGS for recessed A
and E sockets ... I -in. insulator 3d.

2 -in. Insulator 4d.
33. MASTER PLUG. With special I -in. insula-

tors. Used in certain well-known sets 2d.

2. HEAVY DUTY. Master Plug for A.E.
work ...

32. CROCODILE CLIP. For short-wave and
service work ...

Obtainable through all Radio dealers

n n
BRITISH MECHANICAL PRODUCTIONS LT

79a Rochester Row,
London, S.W.1

UNIT igx, PNroo
14570.

t

THE COMPLETE
MACHINE SHOP FOR

AMATEURS

Full length 24 ins. Turns objects 4 ins.
diameter and certain wood patterns to

12 ins. diameter.

WHAT IT DOES :
TURNS-Wood or Metal.
DRILLS-Press drills r.
MOULDS & GROOVES.
SURFACE GRINDS.
SANDS.

JIGSAWS.

RIVETS.

CIRCULAR SAWS.
POLISHES.

MILLS.

PUNCHES.

SPINS.

DOVETAILS.

GRINDS TOOLS.

Clean accurate work,
to fine limits.

NO LIMIT ! !
There is no limit to the number
of operations possible on this
marvellous machine. It is an
engineering education in itself
and will develop the mechanical
ingenuity of the user.
Works with either a small
motor or treadle. Supplied
with one tilting table that can
be fitted in many positions.
WRITE FOR DETAILS

POPULAR MODEL
or 10p/:ycmasehnatsndo: monthly65/_,

DE -LUXE MODEL
as illustrated, with extra equipment
OC /. or 15/. cash and 9 monthly
"1 10 payments of 10/.,

Carriage Free.
Appeals to the Locomotive and Aero
Modeller, Woodworker, Constructor

and Handyman.

Made
TRIANGLE PRODUCTS LTD.

Blake Street, Hulme,
MANCHESTER, 15.



46 NEWNES PRACTICAL MECHANICS October, 1937

IF YOU DESIRE SUCCESS
CONSULT THE

If you have not yet had a training of the kind
that adds to your money -earning power, how
are you going to get it ?

You may have ignored this question up to
now, or deceived yourself with the idea that you
don't need to know more than you can pick up in
your everyday work. The answer to that will be
found in your present position, your earnings, your
prospects of early promotion. You know best
what they are-satisfactory or unsatisfactory.

Assuming that you have given serious thought
to the grave problem of your future, and have
decided to do something, your next step is to
find the right source of instruction. That is a
matter of extreme importance. You might

waste money and precious time on an inadequate
or a worthless course, of which there are many on
offer. Therefore, "investigate before you invest."

We suggest that you entrust your training to the
safe hands of the organisation that made tuition by
post the great educational power it is to-day-the
International Correspondence Schools. Estab-
lished 46 years ago, the I.C.S. is by far the largest,
most famous, and most successful teaching in-
stitution of its kind in the world. That is not a
mere advertising assertion, but a statement of fact.
Only one thing could have won for the I.C.S. its
commanding position-the success of its students.
Tens of thousands of men and women have good
reason to be thankful that they were wise enough
to study under I.C.S. direction.

Contrary to what might be expected, I.C.S. Courses cost no more than
those of other reputable schools teaching by correspondence. All in-
struction books and special textbooks are supplied without extra charge.
Class -room students and those of many postal concerns have to buy
their own, this often involving an expenditure of several pounds.

I.C.S. COURSES ARE BETTER, BUT NOT DEARER
Some of the subjects which we offer instruction in are listed below. There are Courses

for each branch of a subject and every Course is complete in itself. Twenty-six booklets
give full information about our Courses and our wonderfully successful method of instruction.

COUPON FOR FREE BOOKLET

INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD.; (Dept. 95), International Buildings, Kingsway, London, W.C.2

Please send me your
marked X. I assume no

Accountancy
2 Advertising

Aeronautical Engineering
 Air Conditioning

Architecture
- Boiler Engineering

Book-keeping
D Building
E Chemical Engineering

Civil Engineering

booklet containing full particulars of the Course of Correspondence Training before which I have
obligation.

0 Diesel Engineering
Draughtsmanship
Electrical Engineering
Engineering Shop Practice
Fire Engineering
Garage Management

0 Gas -Power Engineering
0 Heating and Ventilation

RHydro -Electric
Journalism

D Marine Engineering
 Mechanical Drawing

Mechanical Engineering
Mining Engineering
Motor Engineering
Pattern -making

1

Plumbing
Radio Equipment and Servicing
Salesmanship
Sanitary Engineering

EXAMINATIONS

1

Scientific Management
Short -Story Writing
Steam Engineering
Surveying
Telephone and Telegraph Eng.
Textiles

0 Welding, Gas and Electric
Wireless Engineering
Woodworking
Works Management

Technical Institutions and Civil Service (G.P.O.). State which

NOTE.-If your subject is not on the above list, write it here

NAME AGE

ADDRESS
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The following valves are additions to the
already existing Hivac range, and were
shown for the first time at Olympia.

QP 240.-A new improved 2 -volt battery valve for
economy Q.P.P. operation, having
smaller dimensions and giving a greater
power output, 1.5 watts approximately.

PX 5.- A new 6 -watt 4 -volt directly heated
.Output Triode.

AC/Q.- (Equivalent to 6L6.) A new Super
AC/Qa. Power Output Tetrode marketed in two

types:
ACIQ fitted with 4 -volt heater and
standard 7 -pin base.
AC/Qa fitted with 6.3 heater and Octal
base.

A 15.- The Hivac Harries All -stage valve.

One of the pick-ups manufactured by the Cosmocord
Company, and available with a motor in the form of a

complete gramophone unit.

The Heayberd " Tom Thumb " Battery
Charger.

The Heayberd " Tom Thumb " Battery
Charger has been specially designed to meet
the requirements of those wishing to charge
their own low-tension battery at home. Its
design and construction is such that the
operator need not have any previous experi-
ence in battery charging. All that is
required is to insert the mains lead into the
nearest light or power point and connect up
the battery to the output terminals. It
incorporates a metal rectifier, thus no valve
replacements are required, it will increase

This new Bulgin transformer is arranged for chassis
mounting, and is provided with sub -chassis connections.

The new Bulgin
output - testing
unit using a

neon tube.

mounted on an attractive
bakelite moulding. This
firm have also produced
a heavy-duty mains trans-
former having a high
permeability ferrous -alloy
core. It is suitable for
chassis mounting when all
connections are sub -chassis.
The transformer is fitted

The new Wearite all -wave coil.

the life of the battery, and it will charge a
2 -volt accumulator at 4 amp. for less than
id. per week ! The size for such a charger
is remarkable. It measures 34 in. x 24 in.
x 24 in.

A Neon Output -measuring Unit

Of the many new lines introduced by
A. F. Bulgin & Co, Ltd., of interest is their
neon output -measuring unit. When con-
nected across the output of a receiver, it
will indicate strength of signal, if the set is
supplied with a source of modulated H.F.,
so facilitating ganging and comparative
tests. Length of glow is controlled by
means of a calibrated variable resistance.
Two input impedances are provided, one
for connecting across the speech coil (low),
and one for connecting direct across the
primary of output transformers. It is
fitted with an engraved ivorine scale and
terminals for connection, and is contained
in a pressed aluminium case and

with a stout metal clamping shroud ensuring
freedom from mechanical noise.

An Anti -interference Aerial

The " Eliminoise "anti -interference aerial
made by Belling & Lee, Ltd., is substantially
the same as last year's model, though it has
been strengthened and made slightly more
efficient. It is effective on all broadcast

Farr bands, 10-56, 200-600, and 1,000-2,000
metres. The principal features are real
suppression on all these wave -bands without
serious loss of signal strength ; it can be
erected as easily as an ordinary " L "-type
aerial and is similar in appearance. Eigh4
to ten receivers can be fed from one
aerial and may be tuned to the same or
different stations without inter -action.

This firm, who have specialised for a
number of years in the tracking down of
electrical interference, have produced a
number of interesting devices which are
extremely efficient for overcoming this bug-
bear of radio. In addition to an ingenious
mag-nickel delay fuse, Belling & Lee, Ltd.,
showed a full range of terminals, plugs, and
other interesting lines with which the radio
public is so familiar.

The popular Clix components were to be
seen on the stand of British Mechanical
Productions, Ltd., and of interest were the
new plugs and valveholders for use. with
the latest Octal valves. Also displayed

In the Pilot receivers, a large
r ork-fare scale is utilised for tuning, and this is illimitinited in sections,
the lights being controlled by the wave -change switch. Tuning is thus

greatly simplified.

A comprehensive kit supplied by Belling & Lee to
cut out the interference which is often picked up by the

aerial and main leads.

were spade terminals, master plugs, chassis
and baseboard valveholders, as well as
special items designed for short-wave
work.

Batteries
Following the Exide " Mass "-type low-

tension cell incorporating the invisible
charge indicator, a new range of Exide
" Hycap " accumulators, specially designed
to meet the demands of high-powered
modern radio receivers, was introduced.
This new range, like its predecessors, has
proved an unqualified success.

The metal rectifiers
manufactured by the
Westinghouse Com-
pany are now sup-
plied without the
perforated metal
cases, and thus
prices are reduced.
This is one of the

L.T. models.
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A GERMAN MINIATURE RAILWAY
Something New in
Model Railways

CATAILCCIES I
Lionel Trains
A, FULLY illustrated catalogue in which

is listed a complete range of Lionel
trains has just been issued by S. Guiterman
& Co., Ltd., 35-36, Aldermanbury, London,
E.C.2. Most of the engines have die-cast
frames with steel bodies giving great
strength and ability to withstand rough
treatment. Some of the trains are accurate
reproductions of famous record -breaking
expresses and contain a wealth of detail.
Nearly all models are fitted with distant
control which is unfailing in action, and
enables complete control of a train to be
effected at a distance by the touch of a
button. Of the many new lines intro-
duced in the catalogue, of interest is the
Alderman type " L " transformer. A
special safety lamp built into the trans-
former acts in the same way as a safety
valve on a steam engine, and directly the
transformer is overloaded, the lamp lights
brightly indicating a short circuit some-
where. During normal use the lamp glows
just faintly red-a sufficient indication that
the current is on.

Profit from Conjuring
" M AGIC for Pleasure and Profit " is the

title of an interesting prospectus just
issued by the St. James' School of Magic.
This booklet gives you the truth about
magic. It has been written so that you
may know what the St. James' School
actually is, how it teaches, and what
wonderful advantages a thorough study of
the lessons will mean to you. They
guarantee that you will be satisfied with
their course of instruction and tuition in
every way, and if, within seven days after
completing the course and payments which
are very reasonable, you make application
stating that you are not satisfied, they agree
to refund the full amount of the tuition fee
to you. Full details of the course will be
sent to you upon application to the above
school at Greycoats Galleries, Greycoat
Place, London, S.W.1.

Postage Stamps of the World
M ESSRS. WHITFIELD KING  & CO.,

Ipswich, have just produced their 1938

A fully
equipped
miniature
passenger
railway.

edition of their Standard Catalogue of
Postage Stamps of the World. This is the
thirty-seventh edition of this catalogue, and
it is a work of reference specially compiled
for the beginner and general collector and
circulates amongst stamp collectors all over
the world. 63,927 varieties of stamps are
listed in the catalogue and it contains 7,100
illustrations. The text includes useful
currency and geographical rates on the
countries concerned, and prices have been
completely revised to represent current
market conditions. The catalogue costs 5s.

A NEW HANDBOOK!
An important new Handbook of great

interest to every home constructor and, in
fact, to anyone interested in radio, has
just been published from the offices of
this journal. It is entitled " Wireless
Coils, Chokes, and Transformers :
And How To Make Them."

It contains chapters dealing with coil
types and principles ; resistance in-
ductance and capacity ; choice and use
of coil ; a simple tubular coil ;
screened coils ; materials and construc-
tion ; circuits ; a band-pass unit ;
ganging and switching ; superhet coils ;
short-wave coils ; adjusting and testing
coils ; coil troubles and remedies ; I. F.
transformers ; an all -wave tuner ; coil
winders and how to make them ;
selectivity ; aerial and earth systems ;
breakthrough and its prevention ; mak-
ing H.F. chokes; L.F. and smoothing
chokes ; low -frequency transformers ;
making mains transformers ; coil data
and formulce ; symbols ; abbrevia-
tions ; the R Code ; di -electric con-
stants ; wavelength conversion table ;
coil -winding tables ; wire and sheet
metal gauges ; copper wire data ;
metric equivalents; useful formulae;
etc., etc.

The took contains 180 pages, is cloth
bound with attractive jacket, illustrated
by nearly 150 diagrams, and costs 2s. 6d.,
or 2s. 10d. by post.

AT the great German Exhibition at
Duesseldorf entitled " A Nation at

Work," there is a fully equipped passenger -
carrying miniature railway running around
the Exhibition grounds. The locomotives
are of Pacific type with six -wheel tender
and made by Messrs. Krupp of Essen on a
15 -in. gauge. The railway is called the
Lilliput Bahn, and well-built stations of a
good design are quite a feature of the rail-
way. The photograph shows one of the
officials wearing a smart uniform which is
so noticeable on the German railways.

" Modern Woodwork and Furniture
Making," by G. H. Barker, M.Coll.H. 146
pp., 58 line illustrations and eight half -tone
plates. Technical Press, Ltd., London.
7s. 6d. net.

Obviously written from the point of view
of the handwork teacher, this book should
be useful to students and teachers with
little experience. The author at once
impresses the reader with his sincerity and
keenness for his subject. He is a member
of the staff of the Cheshire County Training
College,
supply of sound handicraft teachers.

Mr. Barkpr has a modern outlook on the
question of educational handwork, and sets
forth, briefly, a scheme of teaching that
aims at true cultural development rather
than the training of artisans. In this he
is convincing and extremely helpful to
those teachers who have yet to cultivate
that confidence and sincerity which is
essential for success.

Illustrated details for the construction
of a large number of articles in wood are
given, and these should give ample in-
spiration to those who wish to produce
designs of their own.

" Technical Electricity," by J. E. Phillips,
M.A., etc., and R. W. B. Stephens, Ph.D., etc.
288 pp. and 187 line diagrams. Technical
Press, Ltd., London. 7s. 6d. net.

It is not easy to treat an old subject such
as this from a new angle, but the authors
have at least brought the information given
right up to date.

The book is essentially of a technical
nature and not intended for general read-
ing. For the student it presents a large
amount of information in a form that makes
for easy reference. The index is very com-
plete and the whole book well arranged.

It would not be possible to give even an
outline of the extensive contents, but the
following list of chapters provide an indica-
tion of the subjects covered : Magnetism,
Electric Charges, Further Electrostatics,
The Electric Current, Magnetic Measure-
ments, Resistance, Heating Effects of the
Current, Chemical Effects of the Current,
Cells, Current Measuring Instruments,
Applications of the Heating Effects of the
Current, etc. .
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NOTES ON PETROL -DRIVEN
MODEL AEROPLANES
An American. Wins the
Bowden International
Trophy for Petrol-

engined Models.
F ig.1 .-T he ing remarks over the microphone, and stayed
Bowden In- to watch the event with great interest.
tern ational The models were first of all examined for
Trophy condition, and after the flying had taken
which was place were re-examined. Marks were
won by deducted for damage sustained during the

Mr. Fish. competition.

Fig. 2.-(Left to
right) Capt. Bow-
den, the donor of
the trophy, holding
paper, and Herr
Kronfelt, the famous
German glider pilot,
speaking into the
microphone, and the
German Wakefield
team manager, who
acted as one of the

judges.

THE object of this trophy, presented by
Captain Bowden, is to encourage reli-
able, slow flying safe petrol models of

any type.
The rules encouraged a quick start, and

three flights with the minimum of damage
within reasonable time limits, i.e. 40 seconds
to 90 seconds. These flights had to be
within the boundaries of the aerodrome, for
it was considered that this would test control,
and help towards encouraging safe flying.

Unfortunately, due to lack of time, one
of the most important rules, in which the
competitor is disqualified for a flight if he
does not start his engine within 5 minutes
from cold, had to be omitted. Competitors
therefore were able to start their engines and
walk up to the take -off ground with engine
running

An Excellent Entry
There were twenty-two competitors.

This was an excellent turn out for the first
year of the trophy, and the International
flavour was represented by two from
France and two from U.S.A. To strengthen
this aspect, Mr. Van Hattum from Holland,
an old S.M.A.E. member of renown, several
years ago, when he was residing in this
country, was one of the judges, whilst the
German Wakefield cup team manager was
another.

Herr Krondfelt, the famous German
gliding expert made some interesting open -

First away was Mr. Jeffries, a private
owner, with his " Kanga Kub," a com-
mercial model which won the Sir John
Shelley power cup during the morning. He
did riot repeat his performance during the
afternoon however, and his engine cut
shortly after taking off.

It was noteworthy how many models still

Fig. 3.-The model owned by Mr. Fish,
which won the trophy.

fail to take off under their own
power. The leading French repre-
sentative suffered from this defect.
Incidentally this model recently
won the French " Coup de France,"
and so must normally have plenty
of power. Other Cyclone engined
models did very well, particularly.
that of Mr. Gardner for G.B.

A Replica of the " Blue Dragon "
Mr. Harris, of early speed -boat

fame, and now an ardent aeroplane
enthusiast, demonstrated what
light wing loading will do on very
little power. With his engine
throttled right back the model
took off easily and flew slowly
and steadily. Unfortunately
his model persisted in flying

out of the aerodrome. A replica of Captain
Bowden's old record holder, the " Blue
Dragon " also demonstrated what light
wing loading can do on a few engine revs.
This model, flown by Mr. Colyer was
amongst the four who tied for first place,
and had to fly off an extra flight to decide
the winner.

Fig.'4.-Mr. Jeff cries, who won the Sir John Shelley cup during the morning with his"Kanga Kub," was the first to
start off during the afternoon. Mr. Jeff eries also won the £50 prize offered by this journal for the" Petrd" Contest.
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Mr. Trevithick was doing very well on
his beautifully finished small " Brown "
engined model, but unfortunately could not
keep in the aerodrome. Mr. Trevithick had
secured second place during the morning in
the Sir John Shelley Cup.

An outstanding performer was an 18 c.c.
Comet engined model from Bournemouth.
This model was of the high power steep
climb type.

The Winner
The eventual winner, Mr. Fish of U.S.A.,

was flying extraordinarily well with a
parasol Monoplane fitted with a " Brown "

was not officially timed. On a further flight
this model just landed outside the aero-
drome and so lost its chance of a win for
Great Britain through this unfortunate
timing mistake.

The winner, Mr. Fish of U.S.A., made a
perfect flight except that his model nosed
over on landing which lost him a few
marks.

The win was well deserved, as his model
showed ease of take off, steadiness during
flight, and an excellent glide.

Next Year

Space forbids mention of several interest

Fig. 5.-The French machine that recently won the" Coup de France," but was not in form during
the International Trophy contest.

engine. On one flight he nosed over and
broke a propeller, which lost him points.
He eventually found himself with equal
marks with three other models. The
" Comet " engined " Skyrocket " from
Bournemouth, Mr. Gardner's " Cyclone "

ing models and other good performances.
The International Trophy therefore goes

over to the United States of America this
year, and it is hoped that England and the
other countries will be all the more keen
to get it back when the competition is

Fig. 6.-Mr. Colyer's'" Blue Dragon," a replica of Capt. Bowden's old record holder, in flight.

engined high wing cabin model, and
Mr. Colyer's " Blue Dragon " replica
model.

On the fly off, the " Skyrocket " landed
outside the aerodrome and was disquali-
fied. Mr. Gardner's model folded up its
undercarriage and lost some points. The
" Blue Dragon " made a perfect flight and
landing, but unfortunately for its owner

again flown off next year in the London
District.

One of the conditions imposed by the
donor was that the Trophy should be flown
each year in England, the country of its
origin, as it was felt that such International
gatherings of enthusiasts all help in their
small way to make for International good
will and peace.

RAWLSOLT COLLARS

WHEN making fixtures in weak
material it is an advantage to sink
the Rawlbolt deeper than would be

necessary when fixing to material of normal
strength. By slipping Rawlbolt Collars
on to the bolt, and making a deeper hole,
the Rawlbolt shield or fixing unit is
necessarily dropped deeper into the material
than would otherwise be the case. By
adopting this suggestion when tackling
weak material, the danger of the material
splitting will be largely avoided.

The use of Rawlbolt collars also enables
the range of Rawlbolts to take care of the
fixing of articles, the thickness of which
varies considerably.

If the bolt length available is too great
for a certain job, then by adding a collar or
two, and sinking the bolt deeper into the
material, the bolt length is automatically
reduced by the thickness of the collars

Showing the Rawlbolt collars in use.

added, in other words, the use of Rawlbolt
collars avoids unnecessary projection of the
bolt.

Reference to the Rawlbolt tables will
show that there are two lengths available
in each bolt size. For example, the bolt
projecting type C. 2 has a length for fixing
of in. and the C. 3 a length for fixing
of 1 in. The difference between these
two sizes covers all average jobs, but there
are many jobs where the fixture has a
thickness too large to permit the use of the
C. 2, but if the C. 3 were used it would
mean an unnecessary projection of bolt.
Rawlbolt collars have been introduced to
avoid this unnecessary projection of bolt.
If we assume an article has to be fixed
having a flange of in. it is obvious that
the C. 2 would be useless and the C. 3
would leave a bolt projection off in. or
more. Now by using four 1 in. bolt
diameter Rawlbolt collars (each being * in.
in thickness) and making the hole that much
deeper undue projection is avoided and the
unsightly appearance of a projecting bolt is
obviated through the collars taking up
excess of bolt.
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GET READY NOW FOR THE SEASON
Send for a copy of our Catalogue, with latest
additions, by post 4d.

 Our "00 " trackwork is well known, and the best
which can be obtained. Supplied in brass, or nickel -
silver rail, laid on brass sleepers. A speciality is
special junctions, made to any design and to fit in
with your own particular layout.

 Call at our showrooms and see the working
layout demonstrating our Trackwork, Multi -Lever
Frame, Signalling, etc.

MULTI - ToI II ODELS
48 BEAK STREET,
REGENT STREET,
LONDON, W.1.

Gerrard 4055

-READ
this Doctor's

report :-
" I am glad to say
my hair is defin-
itely thickening,
and I congratulate
you on the first
preparation I habe
found to he eflec-
live.-

Signed
M.R.C.S.,L.R.O.P

WHY BE BALD when you can h2ve
luxurious hair growth?

WHY be bald when the latest discovery of Medical Science
re -grows new hair? Your hair need not thin out, nor need
you become bald. This Different Method stops thinning hair,
threatened or increasing baldness, by strengthening and pro-
longing the life of the hair roots. MEDICALLY RECOM-
MENDED. £1,odo for denial.

A MODERN MIRACLE
One delighted client of 89/ who had been bald for over 30.
years reported a fine growth of new hair. The ages of other
equally grateful clients range from. 22 to SI, so, WHY NOT
YOU?

Baldness destroys confidence and restricts the way to Success
Guard your appearance. Write to -day for Free Treatise on
NEW HAIR GROWTH to:-

THE LABORATORIES (Dept. P.M.17)
37, New Bond Street, London, W.1.

Portable Heating
for workshop and home-use the

TILLEY RADIATOR
Complete in itself and requires
neither connections nor fixing.
Being PORTABLE, after warming
workshop can be carried to sitting -
room, bedroom or bathroom. Burns
ordinary paraffin at low cost of one
penny for six hours. No smoke, smell
or mess. Beautifully constructed
of solid brass, reflector of highly
polished copper. Save money on coal,
gas and electricity bills-get this All -
British Tilley Radiator and have com-
forting heat throughout the year, when
and where you need it. Price 40/-.
Remit, or can be sent C.O.D., post
and charges paid.

TILLEY LAMP CO. (Dept. P.M.), HENDON, N.W.4

Courses of Study for

EXAMINATIONS

Univereity
Correspondence

College
Founder: WM. BRIGGS, LL.D., D.C.L., M.A., B.Sc.

Principal: CECIL BRIGGS, M.A., M.C.

Founded in 1887, U.C.C. has a resident staff
of specialist Tutors-graduates with high
honours who are experienced teachers.
Fees are extremely low, and may be paid
by instalments.

Students are prepared by post for London
University Matriculation, Intermediate,
and Final examinations; also for Oxford
or Cambridge School Certificate, Civil
Service, R.S.A., Bookkeeping, etc.

U.C.C. Successes.-More than 1,000 U.C.C.
students pass London University examin-
ations each year. 5,996 matriculated during
the twelve years 1925-1936.

FREE GUIDES. A Prospectus giving de-
tails of Courses, Tutors, Fees, Library, etc.,
together with Special Free Guide (mention
Exam.) may be had, post free, from the
Registrar,

62 Burlington House, Cambridge

SPECIAL OFFER PRICE SMASHED!
HERE'S an opportunity for you to develop big muscles and obtain great strength

by taking advantage of this astounding bargain.

NOW ONLY I ( or IV- Deposit ! )
for this famous £3 value. Complete home Gymnasium. Watch your muscles grow !
Surprise your friends ! Everything GUARANTEED. The big chest expander
alone is worth more than you pay for the entire outfit.

HERE'S WHAT YOU GET!
 Three -Strand Progressive Chest Expander.
 Wall Apparatus and Rowing Machine Attach-

ment.
 Foot or Hand Stirrups, for legs, thighs,

stomach, shoulders or arms.
 Complete Muscle -Building Course.
 Book on Jujitsu. Secrets of Self -Defence.
 Two High -tensioned Grip Apparatus, builds

powerful wrists and forearms.

MONEY BACK GUARANTEE !
Let us send you this whole wonderful Muscle -Building Outfit,
Courses, etc., to try at our risk for only 15/-. If you're not satisfied
within 10 days, just return the course and your money will be
refunded. We will send it on C.O.D. if you like-just pay the
postman a few pence extra for rostage, or pay by instalments of I/ -
per week until 17/6 is paid in full.

SEND COUPON BEFORE IT'S TOO LATE.
Gym. Supplies (Sales Dept. P), Broadway,

London, W.6.

GYM. SUPPLIES (SALES DEPT. P), 1
I BROADWAY, LONDON, W.6. 1

I Dear Sirs,-I enclose 15/- (or If- as first payment)
I

for your complete Muscle -Building Outfit and
Courses, and in accordance with your GUARAN-

I TEE, if I'm not satisfied you will refund my
I money in full.

Name

Address

LPLEASE USE BLOCK LETTERS. Oct.
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WE "COVER" EVERY MODEL PROBLEM
from A to Z. The whole range of models-locomotives great and small and their
accessories-ships, motor boats, sailing yachts and fittings-engines, parts, raw materials,
drawings. All gauges and sizes of railways from " 00 " upwards. Why not loin the
"Model Hobby " this year ? This Autumn it will be " tremendous " because of all the
new developments to make it more efficient and fascinating to enthusiasts. BASSETT-
LOWKE'S new catalogues cover the whole range. See details of these handbooks -and -
catalogues -combined below. All full of worthwhile model information and clear illustrations.

Passenger Rolling Stock of all companies. First -Class Corridor or Brake Third.
Price 14 6 each. Super detail models with interior fittings 37,6. Also
Dining Cars L.M.S. or L.N.E.R. 48,'-.

12
Model Rail-
ways. Out
during 0 c t-
o be r. Book
your copy!
6d. post free. free.

12 12 TT. I 2.
Twin Train Gauge
" 00 " folder free.

Model Engines.
Now ready.
6d. post free.

Ship Models.
Now ready. FB.12.
All the latest Gauge " 0 " fold -
models. er of popular6d. post free. railway models

Tank Locomotives are generally known as the " maids of all work"
in both real and model railways but this smart and handsome out-
line almost belies the usefulness and sturdy power of this Model
No. 5374. Prices :-
Clockwork, 42', Electric a.c. 20 volts or d.c. 8-10 volts, 45',
" IOLANTHE II "-the super motor boat. Length 27),". Beam Se
x Depth 4F. First-class mechanisms and finish.
Price (clockwork or electric) 42,-.

BASSETT-LOWKE NORTHAMPTON
LONDON :112, HIGH HOLBORN, W.C.1 MANCHESTER : 28, CORPORATION STREET

WONDERFUL MODEL SHIPS True to scale SHOW MODELS
 Ship "fans"
will be fascinated
by building these
models. The
work is made
easy by full-size
plans and all ma.
terials supplied.
Send Idd.for finely
illustrated cata-

CARGO STEAMER Length 14 ins. logue, also showing
Most interesting model with detailed many ships' fittings.
plan. Easily built. Exceptionally com- (All kits 2/- extra
plete kit with all parts needed. A

Carriage paid
abroad.)

Si.PANISH GALLEON Length 10 SEND YOUR ORDER NOW
ins. Splendid model of big -value kit.

Full kit, hull, masts, cement, 2/6 P. M. SWEETEN Ltd., Bank Hey Street, BLACKPOOL
10

etc. Carriage paid

CITY OF NEW YORK Length 14
ins. Very attractive model indeed.
Complete kit has all parts A r
needed. Carriage paid nr"

SCALE "00" MODELLING
Why not build a complete railway system this winter ?
Simple construction, fully electrically controlled (6v);
nothing is so fascinating as to be your own driver of a
perfectly proportioned scale model, built yourself from
HAMBLING parts. We supply parts for locos, coaches,
wagons, goods vans, station, I ineside fittings, etc.

Every constructor should have our 1937 catalogue,
greatly enlarged edition, with more than 90 illustrations
covering complete models and a large range of parts.
Send now, post free 4d., for catalogue and paper samples.

HAMBLINGS
10 CECIL COLUORNTdOCNH AwR I:2G CROSS RD.

FLYING CLOUD Length 12 ins.
Fascinating model, excellent 2/6
value. Complete kit. Carr. paid

Ogg'initbrof
No wonder enthusiasts " O. K."
Milbro when Milbro models are
such marvels of realism and true -
to -scale accuracy. Milbro engineers
work to limits as close as *001 in. to
ensure the lifelike touches that give
Milbro models such a fascinating
appearance. Every detail is exact
and up-to-date. Send for the latest
108 -page catalogue (post free, 6d,).

 COAL OFFICE.
A splendid model building for the
goods yard of your model railway.
Makes it look busy I 5/8. Price 2/3.

COAL ORDER Ors, CE

MILBR TRW' TO KALE

models or reliability
MILLS BROS. (Model Engineers) Ltd., Dept. P.M., St. Mary's Road, Sheffield.
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COLOUR

VONESSISEES1011111L

Dr. Law is here seen examining a projected image.

ACCORDING to a report in the daily
papers,colour television has come to the
fore again. No details of the discovery

have yet been disclosed but it is known that
the picture reproducer was a cathode-ray
tube. In practice, of course, a picture of
any desiied single colour can be shown with
a C.R. tube by the simple expedient of
adjusting the percentages of the various
ingredients used in the powder sprayed on
the front of the tube, and shown in a
fluorescent condition by the impact of the
beam of electrons tracing out the picture
in line form. It was this fact which gave
the clue for a colour television scheme
proposed on the continent. Three cathode-
ray tubes were to be employed, and each
screen was to be manufactured from a
different powder so that the pictures were
in the three primary colours of red, blue
and green. With the aid of an elaborate
lens combination the observer saw these
pictures superimposed one over the other,
and a vivid colour effect was secured. It
will be seen at once, however, that unless
each tube is made to respond to each section
of the picture which is its own particular
colour, the resultant mixture will in no way
be a true portrayal of the original colours.
In the days of low definition we had Baird's
demonstration of colour television in which
a disc scanner having red, blue and green
filters was employed at the transmitting
end, and a composite picture made up from
differing light modulating sources at the
receiving end. Within the limits of
definition then in use the principles were
satisfactory, but there seems little hope of
applying the idea to modem schemes of
high definition television. Bearing in mind
the difficulties associated with present-day
monachromatic television it would appear
a better plan to devote the time of original
research to solving the major problems and
leave the prospects of colour television to a
distant future, when it can be evolved as a
natural development without any of the
undue complications which it now embraces.

EL EVISION
AGAIN
New Developments

in Television
electrical optical systems. One of the main
difficulties at the moment, however, is on
the question of synchronising, and it is
already known that efforts are being made
by the B.B.C. to meet the claims of mechani-
cal picture reproducers. Whereas a cath-
ode-ray tube scanner with its associated
electrical equipment is adaptable quite
readily to phase changes in the synchronis-
ing pulses, with mechanical receivers this
is not quite so easy. With the use of a

Dr. R. R. Law, of the R.C.A. Laboratories, New York, with his " Electron Gun," which is part of an
instrument called a " Kinescope," which projects television images on to a screen, enlarging the size of the

received picture many times.

In Japan
SOME four or five years ago the Japanese

were in the limelight because of the
experiments they were then undertaking in
daylight television. On a 60 line pic-
ture definition standard outside television
broadcasts were being attempted, using a
disc scanner, and high hopes were expressed
that the ideas then being exploited would
bring satisfactory results which could be
embodied in a public service. This did not
materialise, however, and for some time
little has been heard concerning the work
undertaken in that country. It is now
learnt, however, that a sum amounting to
nearly three-quarters of a million pounds
has been granted by the Japan Broadcast-
ing Association with a view to popularising
both television sets and transmissions.
This, therefore, brings another country into
line with the many others who see in tele-
vision a science which can be applied not
only to entertainment, but to the more
important commercial aspects of visual
communication which can supplement
aural schemes now so well established.

A Difficulty
THE development of mechanical optical

systems of television is still being under-
taken with every promise of results which
will be comparable with the more familiar

single source of synchronising pulses injected
into the picture signal at the correct phase
position, irrespective of the camera in use
at any time, matters are quite in order, and
no doubt this scheme will be operative
very soon. Many readers will recall
that in the earlier experimental high
definition television transmissions, separate
synchronising pulse generators were used for
each scanner, and it was necessary to phase
the pulses correctly before the picture was
faded up, otherwise it would be split hori-
zontally. This is liable to produce a
measure of hunting in a mechanical scanner,
as low definition enthusiasts know only too
well.

Screening and Height
I T has been pointed out several times in
these columns that owing to the nature

of the ultra -short waves used for radiating
the television signals it is important to
ensure that the receiving aerial is located
in a reasonably high position. There are
other factors which must be taken into
account, however, and one of the most
important of these is screening. If trees,
metal or brick buildings obscure the aerial
from the directon of the propagated signals,
then it may be better to choose a lower
position, which, although giving a lower
input signal, may have the advantage of an
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unscreened path. The same remarks apply
to the sources of electrical interference,,
especially that arising from the ignition
systems of motor cars. This has been
brought to light by aerial surveys conducted
on the high flat roofs of large buildings
situated on main or busy thoroughfares.
At first it seems the correct procedure to
have a high mast guyed suitably on the
roof and position the aerial at the top of
this. If the mast and aerial are set well
back from the roof coping adjacent to the
road, then all will be well, for the building
acts as an effective screen from the motor
car ignition systems. In other words, the
aerial is in the shadow of the electrical
fields which would upset reception, but is
suitably disposed for a relatively large
signal pick-up from the Alexandra Palace
station. If the roof shape prevents the
mast being well setback, however, then the
signal to interference ration will in most
cases be improved by bringing the aerial
nearer to roof level in order to give the same
degree of shielding from the interference.
Whenever circumstances permit it is a

distinct advantage to carry out a number
of tests before deciding on the final aerial
site, and for this purpose a portable aerial
with a length of flexible feeder cable is
necessary. Experiment has shown quite
definitely that in some difficult localities
even the movement of a few feet can make
an enormous difference, not only to the
strength of the received signal but also to
the signal to interference ratio. The close
proximity of metal or girders which can act
as reflectors, and which may assist or mar
the signal, should be looked for, and in this
way the set will be operated under conditions
more favourable to reproduction of good
pictures than would perhaps be the case if a
haphazard aerial site is chosen.

Hard or Soft Valves

SOME
readers may find difficulty in

appreciating the main differences be-
tween time base generators using soft
valves and those using the hard variety.
The term " soft valve " is, of course,
applied to the gas -filled valve whose func-
tion is to bring about an ionisation discharge

AN INGENIOUS ALL
,Scores of Di

as soon as the charging voltage across the
fixed condenser has reached an appropriate
value. This type of valve is excellent when
used in the time base generator supplying
the frame pulses at 50 per second, but at
the high line frequencies there is a tendency
towards instability. If allowed to get too
hot when boxed up in the receiver they are
inclined to " choke " if due care is not paid
to the design of the equipment. The
" hard valve," that is, the high vacuum
valve, on the other hand, possesses increase
stability owing to the absence of any ionisa-
tion delay. Furthermore, the circuit em-
bodying them is capable of functioning at
frequencies incapable of being reached by
gas -filled valves. If there is, in the future, to
be any increase in the degree of line definition
then the hard valve time base generator
should be capable of adapting itself more
readily to any changes that may occur. It is
' interesting to note that this latter type of time
base generator is capable of working up to fre-
quencies of a megacycle, and was first sug-
gested and put into operation by Mr. Puckle
of A. C. Cossor Ltd. fbr television receivers.

URPOSE LATH
erent Machining Operations in Wood or Metal
can be Carried out on this Lathe

MESSRS. TRIANGLE PRODUCTS,
LTD. have recently submitted for
test one of their new Unit " X " all-

purpose lathes, which is marketed in two
models-the Popular at 658., or the De
Luxe Model at 95s., both of them being
available on Hire-purchase terms. It is
perhaps doing the tool an injustice to
describe it as a lathe, for it is possible to
do many other operations .on it which
cannot normally be performed on a lathe.

As will. be seen from the illustration, it is
readily adaptable for circular sawing,
sanding, polishing, metal -turning, metal -
spinning, wood -turning, drilling, moulding,
jig -sawing, surface -grinding, tenoning,
punching holes in sheet metal, dovetailing,
and so on.

Well Designed
It is a veritable concentrated machine

shop on which you can carry out scores of
different machining operations in wood or
metal. Every mechanic, skilled or amateur,
will find it a valuable and handy tool. 'It
is accurately made and well designed.
You can turn and bore cylinders for model
petrol engines, make model locomotive
parts, do boring and facing, in fact, almost
every metal working operation on it,
except screw -cutting. It is true for us to
say that it is the most adaptable tool . we
have encountered for a long time. We
have tested it against the maker's claims
and find that they have by no means over-
stated the case.. The ingenious amateur
can carry out almost illimitable operations
on it, and from the amateur point of view
the advantage is not only in its low price,

but also in the fact that it occupies only
about the same space as a sewing machine.

A Portable Machine
It is portable, and will work with a

sewing machine treadle or h.p. electric
motor. The lathe extension permits of

the turning of such long objects as table
legs and spindles ; the circular saw has a
tilting table, rendering it ideal for dove-
tailing, mortising, moulding, etc. This is '

the sort of tool for which the amateur has
been waiting. It will take drills up to

in., whilst as a circular saw it cuts .1 in.
timber cleanly As a polishing
head it readily gives a high polish to all
materials. By inserting a suitable cutter,
slotting, splining and grooving can be
done, whilst the little punch will punch
accurate holes in sheet metal. The wireless
enthusiast will find it readily adaptable
for winding coils, springs, %rmatures, etc.

Testing Out
Under test we found the tool very

rigid, and that it was possible to carry out
satisfactorily all of the operations men-
tioned by the makers, and we have no
fault to find with the tool. We recom-
mend it to our readers as a device which
will save them hours of labour, and produce
more satisfactory results than handwork.

The new Unit " X" all-
purpose lathe which is
marketed in two models.
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pectram,
By R. L. Maughan, M.Sc. A.Inst.P.

How the Colours of the Spectrum Provided a Clue to the
Structure of Atoms and Molecules

THE band of colour formed when sun-
light glances through a corner of glass,
the sparkle of a trimmed diamond, the

natural and artificial rainbows formed by
water drops and sunlight are all spectra.

At first sight it might appear that these
colour bands reside in the objects which
produce them, in the glass, the diamond and
the water drops; but simple experiments
show that the colours are contained in the
light itself, and are merely dispersed and
displayed by the medium through which
the light passes.

Approximately three centuries ago Sir
Isaac Newton, an early experimenter in
optics, directed a shaft of sunlight into a
darkened room through a gap in a window
curtain, and received this light on a glass
prism. He observed that the sunlight
which reached the prism as a narrow beam
of white light, left it as a broad divergent
beam of brilliant colours which formed a
spectrum on a receiving screen. The
colours occurred in the rainbow order, from
red to violet through an infinite gradation of
shades. Newton's study of this colour band
is the first recorded experiment in spectrum
analysis, and his arrangement of apparatus,
the curtain, prism and receiving screen was
the first spectroscope.

Through the centuries which followed, the
development of this branch of applied
physics ultimately yielded the knowledge
that the colours of the spectrum provide a
clue to the structure of atoms and mole-
cules.

The Atom
The present day concept of the structure

of the atom can be described as follows.
Almost all the mass or substance of the
atom is concentrated in a small central
region or nucleus. This nucleus is sur-
rounded by a distribution of minute par-
ticles of negative electricity, the electrons,
which are small even in comparison with the
nucleus itself. All electrons are identical
and at the present time are regarded as
fundamental " building bricks " of matter
and electricity.

In the atom, the electrons move in
specified orbits which are arranged at
various distances from the central nucleus,
and thus trace out a series of shells in which

WAVELENGTH

the nucleus is contained. The similarity of
this atom model and the arrangement of
planets round the sun in our solar system is
highly evident, there being, of course, a vast
difference in the two scales. The precise
difference in these two scales can be ren-
dered intelligible in terms of numbers, but
can hardly be appreciated fully in the
imagination.

Light Waves
The space in which the atoms are con-

tained is permeated by energy in the form
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the electrons are undergoing such changes.
It is evident that the examination of light
which is suitably dispersed into a spectrum
must therefore provide exact information as
to the nature and number of the atoms con-
tributing light to the radiated beam. It is
upon this principle that the methods of
qualitative and quantitative spectrum
analysis are based.

Radiations
Atoms differ chemically mainly in the

number and arrangement of electrons in
their orbits. Consequently when atoms
are excited by heat or electricity to the point
of luminosity, they can only emit radiations
which are characteristic of their particular

LENS

The basis of the spectroscope.

of radiation, and the absorption of a frag-
ment of this radiation by an atom is accom-
panied by the disappearance of an electron
in one orbit and its reappearance in an orbit
more remote from the nucleus. Conversely,
the transference of an electron from an outer
orbit to an inner one promotes the emission
from the atom of an element of radiation or
pulse of light, and the sequence of pulses
proceeding from many orbits in many atoms
simultaneously gives rise to a beam of light.

Light waves can be classified according to
their intensity or brightness, and wave-
length or colour. The wavelength is pre-
cisely determined by the distance moved by
the electron in passing from one orbit to
another, and the brightness is determined by
the total number of atoms in whose orbits
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urn An example of spectroscopic
comparison.

COMPARATIVE
SPECTRA

groupings of orbits. Largely due to the
work of Bunsen and Kirchhoff, this fact was
established experimentally during the
second half of the nineteenth century, and
it was realised that each element has its
own set of spectrum lines by which its
presence or absence is readily indicated. It
is not surprising that this knowledge served
to stimulate the search for unknown chem-
ical elements, because the spectroscopic
system of analysis has the tremendous ad-
vantage over the chemical system in that
minute quantities of a substance, too small
to be detected chemically, provide ample
evidence of their existence when examined
spectroscopically. Discoveries of rare alkali
metals followed in close succession. Cesium
and rubidium were found by Bunsen in 1860,
thallium by Crookes in 1861, and indium by
Reich and Richter in 1863.

Since that era in scientific history the
development of spectroscopic technique has
proceeded steadily, aided a great deal by
the quantity of experimental data obtained
by this instrument of research and by the
manufacture of still more sensitive and re-
liable optical and electrical instruments.
However, it is not probable that the
methods of spectroscopic analysis will en-
tirely supersede the chemical methods,
although in many cases they (the spectro-
scopic methods) provide all the information
required, and have a great advantage in the
rapidity and accuracy with which an analysis
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can be made. Consequently these instru-
ments have found their way into a great
many industrial laboratories.

The Spectrometer
It is claimed that the first use of the

spectrometer in industry was made by
Roscoe in 1863, who applied it to the ex-
amination and control of the air blast in the
manufacture of steel by the Bessemer Con-
verter process. In this process it was
found to be necessary to arrest the air blast
at the moment when decarbonisation was
complete. Roscoe observed that the
changed appearance of the flame at the
mouth of the converter (which indicated the
arrest point) was accompanied by a striking
change in the spectrum of the light received
from this flame, thus enabling the arrest to
be made with great precision.

The optical system of any spectrometer
consists essentially of two tubes containing
lenses, the collimator and telescope re-
spectively, arranged end to end with a
rotating table carrying the dispersing system
between them. The end of the collimator
remote from the table contains a slit of
variable width which is directed towards
the source of light under examination. The
lenses in the collimator tube are adjusted
until a beam of light consisting of parallel
rays emerges from it and strikes the dis-
persing system. The simpler kinds of dis-
persing systems consist of one or more
prisms of glass or quartz arranged with
their refracting edges vertical and parallel to
the collimator slit. The light is trans-
mitted by this system and emerges as a
divergent beam dispersed into its individual
wavelengths and enters the objective of the
telescope as such. An image of the spec-
trum is formed in the telescope tube,
and this is observed through the eye- NUCLEUS
piece. A permanent record of the spectrum
can be made by receiving it on the photo-
graphic plate of a camera which replaces the
eye -piece, and this method has the additional
advantage of being able to register spectrum
lines in the infra -red and ultra -violet, which
lie outside the limits of the visible spectrum.
Dispersion and Separation

For higher degrees of dispersion or
separation of the lines the prisms are re-
placed by a diffraction grating, which con-
sists of a thin plate of transparent material
on one surface of which is ruled a system of
straight fine parallel lines, approximately
15,000 to the inch. Rays in the beam re-
ceived from the collimator are scattered by
these lines, the degree of bending depending
upon the wavelength of the light, with the
result that a spectrum is produced in the
telescope. (The bending of light by
diffraction into its constituent colours can
be observed by viewing a finely woven cloth
held up to the light, or in the colour which
edges the eyelashes when the eye is half
closed).

Additional refinements are added to some
spectrometers in the form of small gradu-
ated scales let into the eyepiece on which the
spectrum can be received. Scale and
spectrum are thereby viewed simultaneously
and the positions and distances between
spectrum lines measured at once. Other
forms possess a metal drum graduated in
wavelengths expressed in Angstrom units
(one Angstrom unit being one hundred
millionth part of a centimetre), attached to
the central table which supports the prism
or grating. By rotating the drum the table
is slowly turned and various lines are re-
ceived in turn in the telescope. The
instrument is so calibrated that the wave-
length of a line seen in the marked position
in the telescope is automatically registered
by an indicator on the drum.

A Portable Spectrometer
The majority of these spectrometers are

large and heavy and do not readily lend
themselves to transport by hand, their
heaviness being to some extent essential to
their stability. A special form of spectro-
meter has been designed, chiefly for the
purpose of rapid and easy examination of
incandescent furnace gas, flame and other
sources of light, which is portable and small.
This is the direct -vision spectroscope which
contains the telescope, collimating and dis-
persing apparatus in a single short tube of
variable length. In one end is the slit and
collimating lens, and at the other end the
eyepiece which serves the purpose of the
telescope. The dispersive system is con-
tained between them and consists of a series
of glass prisms, closely packed, alternate
prisms being inverted. Their effect is to
produce dispersion of the light without
deviation, adjacent pairs of prisms exactly
counteracting each other's deviation ten-
dencies without cancelling their dispersions.

The formation of an atom.

Qualitative and Quantitative
The method of qualitative spectrum

analysis is comparatively simple. The
wavelengths of the observed lines are
measured as they are received from the
sample under test, and their values com-
pared with those of lines which are pro-
duced from substances of known com-
position. The presence or absence of a
substance in the sample can at once be
inferred.

The procedure in quantitative analysis is
not so simple, and as yet no, complete theory
has been advanced upon which a compre-
hensive system of quantitative spectrum
analysis can be built. The general principle
underlying the method is that the intensities
of the lines are a measure of the amount of
substance present, and by comparing the
test spectrum with the spectra of a series of
standard substances of known composition
an accurate estimation of the contents of
the sample can be made, provided there are
sufficient standards available. The dis-
advantage of this method is that it is purely
empirical and lacks the co-ordinating back-
ground of theory which is necessary to the
advancement of any branch of physical
science.

An Arc Discharge
The methods of spectroscopic analysis

have been applied mainly to metallurgical
problems for the clear reason that sub-
stances in the metallic state can be used as
electrodes across which an arc or spark
discharge can be directed. An arc dis-
charge is a direct mirrent discharge across
the short air gap which separates the two
electrodes. The spark is an oscillatory dis-
charge and may be produced by introducing

an inductance in the form of a coil, and
a capacitance in the form of a condenser into
the circuit to make up the familiar inductance -
capacitance -resistance series oscillatory cir-
cuit which is of fundamental importance in
wireless telegraphy. This discharge is the
source of radiation which is characteristic
of the substance of the electrode (the
familiar green flash seen at the contacts
between electric tram or train and the cable
is the radiation characteristic of the copper
of the contacts). The analysis of this light
by means of a spectrometer supplies inform-
ation as to the chemical nature of the
electrode.

In the arc all the metals and in addition
the five non-metals carbon; silicon, boron,
phosphorus and arsenic reveal their presence
by characteristic spectra. In the spark the
range is even broader, and many of the non-
metals, amongst them fluorine, chlorine,
bromine, iodine, oxygen, nitrogen, sulphur
and selenium can be detected as well as the
metals.

Three Other Methods
In addition to the arc and spark pro-

cesses there are three other general methods
of exciting emission spectra, by flame, by
vacuum discharge tube, and by the ex-
ploded wire method. The flame method,
in which a salt of a metal is placed in the
colourless coal -gas flame and the resultant
luminous glow examined in the spectro-
meter, was devised by Bunsen in 1859. Its
usefulness is limited, for only a few metals
exist which produce flame spectra suitable
for analysis.

In the discharge tube method the
substance is in the form of a gas and is
enclosed in a glass tube at a pressure
sufficiently low to render it conducting. The
application of a high voltage to the elec-
trodes fused into the tube ends promotes a
continuous passage of current through the
gas which glows and emits radiation char-
acteristic of itself. The brightness of this
glow and the variety of colours presented by
different gases are largely responsible for
the wide use of gas discharge tubes for street
illumination.

The exploded wire method is used when
only a limited quantity of material is avail-
able and when it is in the form of a wire.
Two or three centimetres of wire of diameter
approximately 0.0015 ems. are sufficient.
The wire is fused explosively by means of a
sudden high voltage discharge from a
battery of condensers, and the flash pro-
duced is received in a spectrometer and
registered on a photographic plate. The
method is highly sensitive and well rewards
the patience and skill necessary to develop
its technique, for as little as 0.2 per cent.
of thorium and 0.005 per cent. of other
impurities can be detected in a tungsten
filament by this process.

THE P.M. LIST OF BLUEPRINTS
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PETROL -DRIVEN MODEL MONOPLANE
7s. 6d. per set of four sheets, full-size.

The "PRACTICAL MECHANICS" CtO CAR
(Designed by F. J. CAMM.)

10s. 6d. per set of four 'heels.
The "PRACTICAL MECHANICS"
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1, QUERIES
ENQUIRIES

SPUN GLASS
" 1. CAN you tell me where to obtain

spun glass, similar to that used for
sound insulating ?

" 2. Also where to obtain soluble rubber
for moulding purposes ? " (No Name,
Cardiff.)

1. NI OU will be able to obtain spun
I glass and glass wool for sound -

insulating from either Messrs. Pilkington
Bros., Ltd., St. Helens, Lanes, or Messrs.
Butterworth Bros., Ltd., Newton Heath
Glass Works, Newton Heath, Manchester.

2. We are not quite clear as to what
you mean by " soluble rubber," since all
varieties of pure rubber are soluble in one
solvent or another. We would advise
you to make your requirements known to
The India Rubber, Gutta Percha & Tele-
graph Works Company, Ltd., 106 Cannon
Street, London, E.C.4, or to Messrs.
F. Reddaway & Co., Ltd., Pendleton,
Salford 6, Lanes, both of which concerns
supply all varieties of rubber and rubber
preparations.

WHAT IS " THERMITE " ?
" I N what proportions are the ingredients

of ' Thermite ' mixed. Also can you
tell me something of its origin and to what
uses it can be put? " (N. H., Nottingham.)

" THERMITE " is a mixture of alum-
inium powder and various metallic

oxides, the proportions being more or less
non -essential, so long as the aluminium
powder remains in excess.

The thermite is fired by means of a fuse
or a potassium chlorate mixture, where-
upon an energetic chemical reaction is set
up. The aluminium, having a great
affinity for oxygen, abstracts that element
from the metallic oxide, the result being
that aluminium oxide is formed and the
metallic oxide is " reduced " to the metallic
state. Sometimes, during a thermite re-
action, a temperature as high as 3,500° C.
is reached.

The thermite reaction process is some-
times applied to the welding in situ of
steel rails and other metallic articles, as, for
instance, tramlines. So applied, it is
sometimes known as the " Alumino-
thermic " or " Goldschmidt's " process.

An analogous reaction can be worked
with metallic sulphides mixed with alum-
inium powder, the final result of the re-
action being aluminium sulphide and the
free metal.

A BROMIDE EMULSION
"r-OULD you inform me as to the in-

gredients- and quantities for making a
bromide emulsion for photographic purposes,
and ordinary sensitive paper ? " (A. H.,
Merton, S.W.19.)

THE
following is the formula for a

negative emulsion of medium speed :
Potassium bromide . 36 grams.
Potassium iodide . . 1.6 grams.

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
Issue, which appears on page 699, must be enclosed
with every letter containing a query. Every query
and drawing which is sent must bear the name and
address of the sender. Send your queries to the
Editor, PRACTICAL MECHANICS, Geo. Newnes
Ltd., Tower House, Southampton Street, Strand,

London, W.C.2.

Nelson's No. 1 Gelatine .

Hydrochloric acid
Distilled water . .

. 16 grams.

. 0.5 cc.

. 260 ccs.
Heat the above to 120° F. (49° C.) and

add slowly and with constant stirring :
Silver nitrate . 50 grams.
Distilled water . 260 ccs.

Digest the above mixed liquids on a
water bath for half an hour and then
add :

Hard gelatine . 65 grams.

Cool the emulsion and allow it to set.
This will give an emulsion suitable for

slow and medium speed plates and also
for bromide paper use.

The above emulsion may be speeded up
by adding to it (just before its final cooling
down) :

Liq. ammonia ( .880) . 3.5 ccs.
Distilled water . . 25 ccs.

and stirring well for a quarter of an hour
and finally allowing to stand for 24 hours.

Remember, of course, that during and
after the addition of the silver nitrate
solution, the whole of the emulsion prepara-
tion must be carried out in red light only.

Ordinary " sensitised " paper can be
made as follows: Float good quality
paper for three minutes on the following
sizing bath :

Arrowroot
Ammonium chloride
Water .

100 grams.
60 grams.
10 ozs.

The above bath should be used warm.
Hang the sized paper up to dry and after-
wards sensitise the paper by floating it for
3 minutes on a bath containing 40 grains
of silver nitrate to each ounce of distilled
water. This operation must be carried
out in a red light. After it has dried, the
paper is ready for use. It is toned in any
ordinary gold toning bath and afterwards
fixed as usual in hypo.

MAKING SOLDER

"1.
WOULD you please tell me how to

make solder (aluminium) that can
be melted with an ordinary heated soldering
iron ?

"2. How to make printer's ink ?
" 3. I have placed some copper discs outside

in the open. How long will they need to
be exposed to the weather to get an oxide
film sufficient to make a rectifier ? I have
two dozen discs." (A. S., Motherwell.)

1. BY
your expression " solder (alumin-

ium) " we take it that you do not
refer to ordinary solder, which is an alloy
or mixture of one part of lead and one part
of tin, but to the so-called " aluminium
solder " which is sold in small bars or
ingots having a silvery appearance.

These bars constitute nothing other than
a mixture of powdered aluminium, flowers
of sulphur, and a little saltpetre, sufficient
aluminium powder being added to disguise
the presence of the other ingredients. The
ingredients are melted up together at as
low a temperature as possible, stirred well,
and then cast into blocks, strips, or minia-
ture ingots. This " solder " will melt at
the touch of a warm iron and will success-
fully stop up holes in pans and other articles,
but it has no strength and quickly deterior-
ates. Moreover, it is not electrically con-
ducting to any extent.

2. The precise composition of many forms
of printer's inks are maintained a close
secret by their manufacturers. Essentially,
however, such inks consist of a pigment
(such as lamp -black) incorporated with a
" drying " oil, as, for example, linseed oil.

You may experiment in the making of
such inks by obtaining a quantity of thick-
ened boiled linseed oil, dissolving a little
powdered rosin in it by heating and, whilst
hot, stirring into it a quantity of lamp -black
or some other desired pigment. Stir the
mixture continuously during its cooling

A model metre racing motor boat, " Streamlinia," doing 8 knots under test. This model was made up and
described in "Practical Mechanics" last year, the parts being obtainable from Messrs. Bassett-Lowke, Ltd.



58 NEWNES PRACTICAL MECHANICS October, 1937

A GOOD PIANIST IS
ALWAYS WELCOME

There is a way to become a really FINE
PIANIST and SIGHT READER. I
will teach YOU quickly and enjoyably
BY POST, from ordinary music (no
freakish methoda) enabling you to read and
play at eight any standard musical compoel-

tIon. No practice drudgery. Simple, interesting
training so that you shall give delight wherever you
go. I have taught 48.000 adult pupils dur-
ing the past 33 years, and I CAN TEACH
YOU, even if you do not know a note. Send for
free booklet " Mind Muscle and Keyboard," form for
free advice and my special pamphlet "A Word
of Warning." Say Beginner, Elementary, or Moder-
ate Player.

MR. H. BECKER
(Dept 58),

69, FLEET STREET,
LONDON E.C.4

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.

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, York House, 12 Hambrook Rd.,

LONDON, S.E.25

NERVOUSNESS
Every sufferer from " nerves " should read my interest-
ing book describing an inexpensive treatment for
Weak Nerves, Depression, Morbid Fears, Insomnia,
Self-consciousness, Blushing and similar nervous dis-
orders; sent privately free of charge.
HENRY J. RIVERS (Dept. K.D.7),
40 Lamb's Conduit Street, London, W.C.1

INVENTORS I
VALUABLE GUIDE

General Advice Free. POST FREE 6d.

CHATWIN & CO. Eat. 1880
Regd., Patent, Design and Trade Mark Agents for

all countries.
253 (D) Gray's Inn Road, London, W.C.1

You NEED this
D.E. MOTO TOOL

an Electric High Speed hand
grinder, tile, router. etc., that

SAVES TINE, EFFORT &
EXPENSE. Faster, easier and
more accurate. Nothing on the
market to touch it at 88/- nett.
Send for detailed specification
NOW and be up to the minute.

JOHN P. S. STEEL
Clyde Street Mills, Bingley.

How to Obtain a BETTERLOOKING NOSE
Improve Your Personal olppearanee.

My new Model 25 Nose Shaper is designed to
improve the shape of the nose by remoulding
the cartilage and fleshy parts safely and pain-
lessly. This is accomplished through the very
fine and precise adjustments which only my
patented Model 25 possesses. Results are
lasting. Can be worn at night or during the
day. Money refunded if not anti ailed after 30
days' trial. Writeforfreebooklet-
M. gsagTy, Nose Shaping Specialist. (DRS)

46, Hatton Garden, London,

and then squeeze it through butter muslin
or similar fabric into jars which are pro-
vided with well -fitting lids. If the ink is
too thick, thin it down by reheating and
the addition of more boiled linseed'oil.

The making of printing inks at home is
an exceedingly " messy " task, and, if
the ink is only required in small quantity,
it is usually cheaper and more satisfactory
to purchase it ready made.

3. The oxide film on the copper discs of
a rectifier is usually obtained by subjecting
the discs to controlled electrolytical action,
and you would not get reliable results by
" filming " your discs merely by exposing
them to the atmosphere. You might,
however, obtain some interesting results
with such weather -exposed discs, and an
exposure of a week to the outside atmo-
sphere and moisture will be sufficient to
" film " perfectly clean and greaseless discs.
You would get similar results, however,
merely by passing the discs once or twice
through the flame of a bunsen burner or
spirit lamp.

A SURF BOARD
" W OULD you please give me the follow-

ing particulars for a surf board
(adult size) suitable for beach work in North
Cornwall :

"(1) Length, (2) width, (3) thickness,
(4) curvature, etc." (J. R., Southampton.)

1. LENGTH,
4 ft. 6 in.

2. Width, 2 ft.
3. Thickness, I in.
4. Curved slightly upwards the first

12 to 18 in.; actual radius of the curve is
not critical.

These boards are frequently made of
six -ply wood, and if used, some means of
clamping the plies together must be adopted
when steaming prior to bending.

Masonite tempered pressed wood could
be employed.

COMMERCIALISING SEAWEED
" I SHOULD like to know the following :

" 1. The method I could use for ex-
tracting iodine from seaweed, and the type
of seaweed to use ?

" 2. What is the best profitable use I can
make of seaweed, and are there firms that
would purchase it from me." (T. S., Essex.)

1. SEAWEED
contains about 0.45 per

cent. of iodine and, generally speak-
ing, the weed obtained from deep waters
contains more iodine than that derived
from shallow waters.

In order to extract the iodine from sea-
weed, obtain several pounds of the weed,
wash it well and dry it slowly in the sun.
The dried weed must now be burnt in a
shallow vessel, the greatest care being taken
to keep the temperature as low as possible,
otherwise the 'volatile iodine will be lost.
The ash of the seaweed (known technically
as kelp) is then boiled with water in order
to extract all its soluble matter. The liquid
is filtered and evaporated down to crystal-
lisation point. The less soluble salts, such
as carbonates, sulphates, and chlorides,
crystallise out, leaving the iodides in solu-
tion. The liquid is carefully drained away
from the crystals, mixed witH concentrated
sulphuric acid and distilled. Iodine is
liberated and passes over in the form of a
rich violet vapour, which condenses in a
suitable receiver.

Conducted on a small scale, the yield of
iodine obtained from the above extraction
process is very small. Even when com-
mercially worked, it is seldom possible to
obtain more than 20 lb. of iodine per
ton of dried seaweed.

2. Dried seaweed is used as a manure
and also for sound -insulating purposes.
Much of the seaweed supply comes from
abroad, but it is probable that one of the
subsidiary companies of Imperial Industries,
Ltd. (Millbank, London, S.W.1), would be
prepared to consider offers of good -quality
seaweed, provided that a sufficient quantity
was available.

AN OUTBOARD HYDROPLANE
" I AM proposing making an outboard

I hydroplane hull. The dimensions are
as follows :

" Length, 14 ft. , beam, 4 ft. 6 in. ;
stepped, 4 in., 6 ft. from the stern.

' The proposed materials are :
" Keel, 4 in. by 2 in. ash. Framework,

1 in. by 1 in. ash with mahogany bulkheads.
Transom and step, 1.1 in. mahogany.

" 1. Is ash a suitable wood for this type
of boat ? If not give an alternative ?

" 2. Is plywood a suitable covering
(with view to lightness) ? If so, what thick-
ness would give a reasonably strong Job,
but at the same time keeping the weight to
a minimum ?

" 3. If the above wood dimensions, etc.,
are unsuitable could you give a revised list,
and also the titles of any books on light
boat -building from which useful information
might be obtained ? " 1R. F. P., Catford.)

1. YOU
will find ash very heavy when

used in such sizes as 4 in. by 2 in.,
as the weight is approximately 44 lb. per
cubic foot. Oregon pine could quite well
be used here which weighs only 33 lb. per
cubic foot.

You would not however improve on ash
for the frames.

2. Plywood is suitable if waterproof.
A special grade of this is made for marine
work ; I in. would be the size, provided
your hull is well framed. A more suitable
method, however, is to use British Borneo
mahogany4-in. planks, which is very light.

Both waterproof plywood and this special
mahogany which is very cheap can be
obtained from Messrs. J. Williams & Son,
Ltd., Timber Merchants, Christchurch Road,
Collier's Wood, S.W.19.

3. The dimensions seem correct. We
suggest you use Borneo mahogany for your
bulkheads and step as well, as you will save
considerable weight; it is cheaper than
Honduras, easy to work, and durable.

A book which will give you considerable
information is available and we shall be
glad to advise you concerning this.

A LIGHT SAILING -BOAT
" I HAVE built a light sailing -boat (to my

own design), 12 ft. 9 in. in length,
beam 3 ft. 3 in., and a *depth of 1 ft. 2 in.,
with a centre -board keel weighing approxi-
mately 50 lb. ; the weight of the hull is
approximately 120 lb. (excluding the keel),
and I shall be glad to know if you can inform
me what size and type of sail or sails will be
most suitable for this boat. I have no plans,
as these were drawn full-size and used for
shaping the moulds, etc., but I enclose a
photograph showing the hull partly com-
pleted, which will probably give you some
idea of the shape. Also can you give me the
name and address of any firm who would
supply either canvas for making the sail, or
the sail ready made ? " (R. Jones, Lincs.)

THE actual design of a sail plan for your
boat is a matter rather beyond the scope

of these Inquiries, but the following in-
formation should be of assistance.

Judging from the photograph and details
given a Bermudan rig would be most suit-
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able. Use a mainsail 12 ft. 6 in. along the
vertical edge or luff and 9 ft. 6 in. along the
foot, and a foresail 9 ft. 6 in. vertical, 3 ft.
horizontal ; both sails of course are tai -sails.

The actual position of the mast must be
determined by experiment, as it will be
necessary to get the centre of sail effort
slightly aft of the centre of lateral resistance
of the hull, otherwise the boat will not
come up into the wind for a turn. If the
mast is to be fixed through the decking, the
correct sail balance may be obtained by
setting the foresail out on a short bowsprit
if the boat tends to come up into the wind'
too much, or reducing it or enlarging the
main if the boat refuses to come up into
the wind.

A Bermudan rig is suggested, as the main
effort is low down, minimising reeling.
Thus it will be as well to make the mast
(which can be quite a light one) a foot
longer than needed for the sail recom-
mended.

The main sail may be enlarged by adding
a strip down the leech.

We do not recommend canvas for such
sails. Get union silk, obtainable at any
large drapers ; it is much lighter and the
sail will fill more rapidly in light winds.

Sail makers who would do the work are
Sea Services, Ltd., The Quay, Poole.

WEATHER QUERIES
" W OULD you please state the follow-

"
ing

" 1. The wettest month on record ?
" 2. The wettest day on record ?
" 3. The dates of the extremes of tempera-

ture to apply to the Stamford or Peter-
borough area ?

" 4. Could you please inform me of some
method of preventing sparking at the breaker
points of a Bunch Mighty Midget,' 6-c.c.
aero petrol engine ? I have tried deaning
the points with both glasspaper and petrol.
Would altering the gap of the points be any
good ? " (G. K., Lincs.)

THE nearest station to Peterborough for
which the information you require is

readily available, is Cambridge. The data
for that station are as follows :
Wettest month on record : August, 1912,

183 mm.
Wettest day on record : August 2nd, 1879,

81 mm.
Maximum temperature : August 9th, 1911,

96° F.
Minimum temperature : April 8th, 1879,

0° F.
The best method of preventing sparking

at the breaker points of a " Bunch Mighty
Midget " 6-c.c. aero petrol engine is to fit
a condenser having a larger capacity, -01
mfd. as used for wireless.,

BUILDING AN ICE BOX

I

" AVING been asked to build a small
ice box of brick and lined with zinc

for storing fish, I should like to know of a
good insulator to go between the bricks and
zinc, or if it is possible to install a small
ammonia plant, and where can I obtain
one." (I. M., Canning Town, E.16.)

nUITE a good degree of heat insulation
RIC may be effected in the construction of
your ice box by sandwiching a thick sheet
of asbestos between the brick walls and the
zinc lining. A still better degree of insula-
tion may be obtained by allowing a space
of two or three inches between the brick
walls and the zinc lining. An asbestos sheet
is placed in contact with the zinc wall and
another sheet of asbestos in contact with

the brick wall, the space between the two
asbestos sheets being filled with loosely
packed dried seaweed, clean straw, or
asbestos wool. In such a construction, the
upper edges of the zinc sheet will be turned
over towards the brick wall in order to seal
off the insulative packing.

It is quite possible to install a small
ammonia refrigeration plant, but unless
fairly large quantities of perishable material
are required to be stored continually, it is
open to question whether the expense and
upkeep of the ammonia plant would be
justified. At the same time, the matter
is worth investigating. You will be able
to obtain all technical information concern-
ing the installation of an ammonia refrigera-
tion plant from either of the undermentioned
firms : Messrs. Lee, Howl & Company,
Ltd., 73 Queen Victoria Street, London,
E.C.4 ; A. S. Refrigerating Machines, Ltd.,
Magnet House, Kingsway, London, W.C.2.

A MOTOR -POWERED DINGHY

"BEING
interested in speed boats I

would be pleased if you would help me
on the following :

" 1. What licence is required on the
Thames for a motor -powered dinghy 10 ft.
long (4 ft. beam) ?

" 2. How can I fit a 250-c.c. 2 -stroke
engine in the above. Can you inform me
how the stern shaft and propeller shaft are
connected ?

" 3. Is it possible to have a reverse gear
of some sort fitted on the dingy ? " (No
Name, Shepherd's Bush.)

1. YOU do not state on what part of the
Thames it is proposed to use the

boat. Below Teddington Lock the river is
under the control of the Port of London
Authority and no licence is required.

Above this point the river is controlled
by the Thames Conservancy Board, to whom
all inquiries of this nature should be sent.
The address is 2/3 Norfolk Street, London,
W.C.2.

2. In the absence of a diagram of your
engine it is not possible to furnish a draw-
ing of how to fit it, as the position of the
bearers will depend on the holding -down
lugs on the engine itself.

The usual method is to fit two wooden
bearers running fore and aft parallel to
each other and the width of the engine
apart. The engine rests on these in such a
manner that the holding -down lugs can be
bolted to them.

Your inquiry does not state the type of
engine to be used ; if it is a proper marine
engine the lugs will be cast across the crank-
case in such a manner that they are the
widest part of the engine, thus they sit on
the bearers and can have bolts or coach
screws passed through them, the crank -case
being suspended between the bearers.

If, however, the engine is a converted
motor -cycle type made to fit in a frame, you
will have to have special brackets made for
it to convert it to the orthodox type.

3. The propeller shaft is connected to
the engine by means of flanged joints on
each shaft which are bolted together.

4. The best way for you to get a reverse
gear is to fit a reversing propeller. This also
gives a neutral position and allows the pitch
to be varied, having the effect of a variable
gear ; thus it is not so important to get
exactly the right size and pitch propeller.
Messrs. Wortham Blake, Whetstone, Lon-
don, N.20, make these propellers complete
with stern fitting and control. They are easy
to fit and cheaper than a reverse gear with
solid propeller. This firm will supply all
details on request.

ELECTRADIX BARGAINS
A Plain Scale
MAGNETIC
11" COMPASS
for experimenters. In-
dicates current flow,
aerial bearings, visual
tuning, &c. See P.W.
p. 438, June 29. Bevel
glass, brass body. A
British CiAl
item for "so only

TELESCOPES. Navy Telescopes, hand spotters, 2.61-; Gun
ype 17/6.

STICH PERISCOPES, x 1i% mirror with cover and swivel
holder,
IMMERSION HEATERS. 110 volts. 2/6: 220 volts, 3/6; Hot-
plate, 110 volt,, 500 watts, 3/6 ; 660 watt.. 5/- ; 3 -heats, 220 vol-s
hand Motor Blowers, 17/6; Wax Heater., 100-250 volts, 15/ -
Bowl Fires, 220 volts, bronze finish, 6/6; i kw. Bar Fire, 7/8;
1 kw. 220 volts, 17/6 ; Elec. Curling Tongs, 220 volts, ; Elec.
Heating Pads, cloth 9' x with flex and adaptor, 12/6.
TELEPHONES for HOUSE. OFFICE, GARAGE. and Field Sports.
Table, Wall and Waterproof Portable, from 10/-. Headphone
for ehort-wave radio, etc., 2/9 pair. Telephone wire 50/- mil..
SWITCHES. We have some super -grade ultra -short switches.
Contact, on ribbed pedestals D.P.C.O., 7/6. Resistance Box Switch
Panels boxbase R.I. 8 -way arm, 7/8. Larger type with two eels
of mounted 10 -way etude and arms, 9/-.
CONTROLS. 20 -way Stud Switches on panel, two contact arms
and ring for 10 amps. 7 -way Stud Switches on 21 -in. panel, In and
out sockets, 1/9. 10 -way D.P. ebonite mounted, 8 amps.. 6/6.
12 -way D.P. ditto, 5 amp., 4/, Aerial D.P.0.0. on ebonite, 3/6.
LIGHT DUTY Switches for Wave -change and Send -rotary D.P.C.0
8d. R.A.F. Switch Boxes for 3 circuits, rocker type. 1/3. 6 -war
Rocker -toggle, 2/.. 8 -way ditto, 8/6. Farley and Rex Wave -
change D.P., 3 -way. roller contact, new, 1/8. Bulgin 3 -point Way..
change, fid. Tunewell S.P. on -off semi -rotary, 6d.
MAGNETIC SWITCHES. Automatic. 2 to 4 amps., 7/6 ; 6 &rape 
10/-; 10 amps, 12/. ; 15 amps., 14/-; 20 amps, 113/-. RelaYe, 8/t.

MAKE YOUR OWN RECORDS AT HOME
The FEIGN RECORDER fits anr

,79/

Blanks 71/- &AT

Radiogram and is positive drive
by worm gear and rack. 27/6

3*S1
METERS. For 1.511 ending. etc.
Bargain line In portable moving
coil by Everett Edgcumbe, 40 to

so. 120 volts for home conversion to

panel milliammete re, 0-30 or O-100,multi-range,11 each.21 /6.
Western

E.E. volt att,
A.C., 240 v., 25/-.
MEGGERS as new. Direct Reading 001 ohm to 10 mega. Long
scale dial for Resistance measurements, 100, 250 and 500 volti,
from 25. SILVEBTOWN Portable Teeter. Combines Wheat.
stone Bridge, Galvo, ehunte and ratios, as new, AS. G.P.O.
Plug-in Bridge Resistance Boxes, to 8,000 ohms, 60/-.
SCHOOL ME PROJECTOR 35 inim steel enclosed for L.O.C.

tCoosit1257.0 ; as new, bargain. 12 -ft. picture, 112. Soundheads 24

PARCELS of experimental odd coils, magnet,, wire, chokes, con
densers, switches, terminal., etc., post free, 1016.., 7/-; 7 lbs., 5/-.
1,000 other Bargain. In large Illustrated Sale list" P.M."

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4
limmon Telephone : Central 4611

H. C. A. HOUSTON, Edinburgh
4.

J. H. HUNT, Loughton.
N. HUNTER, Trine. H. J. WORTHINGTON, Bush
C. T. Hirromesow, Coalmlle. Hill Park.
61. S. JONES. Basingstoke. A. M. YORKE-LONG, Seven -
0. Kan. Bombay, 8, India. oaks.
FOR ALL CHEMISTRY EQUIPMENT

(Scientific Dept. A.), 60 High Street,
STOKE NEWINGTON, LONDON, N.16

RESULT OF BECK'S

" NOME LABORATORY "
COMPETITION

1ST PRIZE. (25 5 0 Chemistry Set).
K. BOWDEN, 16, High Street, Manchester 13.

2ND PRIZE. (22 2 0 Chemistry Set).
D. W. Jonas°, 44, Ricca Road, Newport, Mon.

3RD PRIZE. (21 1 0 Chemistry Set).
H. R. D. Hear, The Old Rectory, West Bergholt, Essex.

SPECIAL CONSOLATION PRIZES
R. D. HARRISON, Mill Hill. D. S. JArmsom North Waisbam.
E. Lean, Maccleefield. H. W. Parma, Windsor.
K. R. Rooms°, East Finchley. H. SICVERNE. London, 5.W.1.

OTHER CONSOLATION PRIZES
T. Axixemoran, Seaham Har- T. Krim, By Ayr.

boor. F. D. Lose, Bingham.
N. D. KERINS, Great Sankey. j.Lae Rhy,,
N. G. Crank, Bradford. A. J. Macy., Ashbourne.P. O. CO Egbam.
R. W. Corms, Bath. R. Monitor, Gamlingay.
J. D. DEVER, Manchester 20. L. MESTEL, Forest Gate.
D. De Emmaus, Pearl, S. G. Mnadato, Gorseinon.

E. Porraa, South Acton.
J.H.Foxasorr, Merton Park. A. R. RESOLE, Twickenham.
B. GARTON-SPRENGER, Bed- B. G. SKINNER, Sldmouth.

ford. W. H. BLEB, Newcastle -on -
E. GILBERT, Rainham. Tyne 4.
L. GREEN, Huddersfield. J. V. SHORT, Ardeonalg.
R. HARPER, Willenhall. A. Switroem.s, Salford.
V. R. HEERARANECK, M.Sc., P. H. SurTotr, Retford.

Bombay, India. R. Taos, Newcastle -on -Tyne
R. HER CERT, Be Uwe. Gwerful- 6.

loch. J. Tucxsn, Middlesbrough.
J. HIGHIRR, Pentvrynmawr. E. A. WILSON, Uttoxeter.
P. Hoot+, Dudley. W. J. Wrizialss, Llansamlet.

P. J. WALKER, Woodhouse.
J. WARDLE, Newcastle-on-

TYne.

BECK
LATEST CATALOGUE FREE ON REQUEST
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NEWS
For "Fidelity Fans"

TO ANY NORMAL

RECEIVER

Stentorian
ALL -WAVE SETS !
For those who buy
' ready - made' Radio
For listeners who listen carefully, but
have no time to build the sort of set they
like, this new range of sets is marketed.
Although not special " one -station "
receivers-on the contrary they have
world-wide range - their quality of
reproduction is well ahead of normal
standards.

Prices are extremely moderate, as will be
seen on examination - All - Wave
Superhet, 9 gns. for A.C. operation, 8
gns. for battery operation (less batteries) ;
All -Wave A.C. " straight " 4 -valve re-
ceiver, 8 gns. Self-contained battery
sets, 71 gns. and 6 gns. respectively,
including full-size batteries. Attractive
H.P. terms are available on all.

FIDELITY & PRECISION
The makers, in their determination to maintain
high quality and precision workmanship, are delib-
erately restricting output irrespective of demand.
There will, however, be enough Stentorian sets
to provide stocks for many good dealers.

Modified Stentorian
brings increased fidelity

The New
Stentorianand its
response

curve.

seas s s 5 a loss i 1 11111
IRIOIMMCI OW. PIA MO.

Any improvement on the well-known Sten-
torian's amazing ability to " straighten" a
long-range set's output curve, has by many
been considered unlikely. That feat has,
however, been achieved this year in an un-
mistakeable manner - as a few minutes'
listening will show you. Prices remain ex-
tremely reasonable.

Senior (Type 38S) 42/ -
Junior (Type 38J) 32/6
Baby (Type 38B) . . 23/6
Midget (Type 38M) . . 17/6

The first three are also available in handsome
cabinets; Senior and Junior cabinet models are
also incorporating distortionless constant im-
pedance volume controls and button switches
for " Long Arm " remote switching. Your
dealer will gladly show them.

HIGH PRAISE FROM
WELL-KNOWN EXPERT

At/

Mr. F. J. Camm, the well-known scientist,
has expressed the following opinion :-

" In search for the ideal a product remains
the best of its class only whilst there is no other
standard by which to judge it. In the design
of speakers, as in all scientific matters, we must
either progress or retrogress-we cannot stand
still. The measure of progression is the degree
of improvement over previous efforts. Once

again it is my pleasure to congratulate your
engineers on the immense step forward which you have made
with the new ]938 Stentorian. This is an even greater im-
provement on your 1937 models than the latter were over the 1938
modele, and the listener is fortunate indeed in having at their
command a speaker sensitively responsive from the lowest to the
highest frequencies encountered in radio. Good rb bad sets will
be improved. It is on important advance in speaker technique."

ADVT. OF WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD, NOTTS.

CONJURING WITH
CIGARETTES

(Continued from page 33)

at the beginning of this article, to present
to the gentleman who lent you the cigarette
at the beginning.

The Broken Plate
The method used for the broken and

restored plate trick to which I referred in
last month's article is essentially the same
as for the card, but as of course the pieces
of plate cannot very well be burned, they
are vanished by some other means. One
of the trick boxes described in a previous
article of this series serves admirably for
this

Myp
se.urpo

own method of beginning the broken -
plate trick is as follows. I have a plate
already in my trick frame. This plate
has had a piece carefully broken out of it by
gouging a groove in the china with an old
file and tapping round the groove with a
hammer until the piece breaks away.
This piece I hold in my left hand, behind
another whole plate of the same pattern.
I break the plate by giving it a blow with a
hammer and all the fragments fall to the,
floor, leaving me with the odd piece broken
from the other plate. To the audience it
appears that I have broken the plate and
kept the part of it I was holding it by.

Finally, here is a useful piece of apparatus
which, although not necessarily exclusively
a cigarette trick, is very useful in con-
nection with such tricks. It takes the
form of a small metal canister, and can
reasonably be referred to as a tobacco -jar.
Any article placed into the jar can be made
to vanish or turn into something else.
For instance, a heap of loose tobacco and
some cigarette papers can be magically
converted into a number of cigarettes.
Or several cigarettes can become a cigar.
The jar can also be used to change the
colour of handkerchiefs, by substituting
those of one colour for some of another and
for various other changes.

The Jar
Reference to Fig. 13 will show the con-

struction of the jar. It is composed of two
main parts. One is a canister shaped
something like a bottle with a neok at each
end. This has a partition across the middle
dividing it into two equal parts and a lid
fitting on either end. The other part is a
plain cylinder sliding easily but not loosely
over the double -ended canister. This
cylinder is of such length that when the
canister is stood on either of its lids, the
cylinder reaches up to the shoulder, thus
giving the appearance of an ordinary jar
with a bottle -shaped neck.

It will now be seen that anything placed
in one part of the canister can be secretly
changed to whatever is in the other part
by the simple process of pushing the double -
ended canister through the cylinder.
The edges of the cylinder should be turned
in slightly to prevent the canister going too
far. Fig. 14 shows the change being made.
It can be done under cover of turning to
place the jar on a table, or the jar may be
wrapped in paper or covered with a cloth,
which will form ample screening for the
movement. Either way up, of course, the
jar presents exactly the same appearance,
but the presence of the narrow neck
counteracts any idea that the spectators
might have of the canister having been
turned upside-down.
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PHOTOMICROGRAPHS
WITHOUT A MICROSCOPE

(Continued from page 13)

of medium speed. Slow plates, despite all
statements to the contrary, do not produce
the best results, since they give images
which are too hard and detailless. As a
matter of fact, provided that exposure
times can be estimated accurately, the very
fast plates are the most suitable for the
majority of photomicrographic subjects,
for they render all detail and do not give
blocked -up highlights.

Developing
Develop the plates with an ordinary

metol-hydroquinone developer, used in
somewhat diluted condition and print the
negatives on glossy paper. If, subsequent-
ly, the prints are glazed, photomicrographs
of exquisite detail will be obtained.

The beginner in this absorbing branch of
photography must not be disappointed if
he does not get first-class results first time
off, so to speak. More than in any other
branch of photography, the art of photo-
micrography is one calling for patience
and experience. These factors, however,
are quickly gained, as the amateur who
puts into practice the instructions contained
in this article will rapidly realise.

TRANSMITTING MATTER
THROUGH SPACE
(Continued from page 16)

are, in a sense, merely " half -smells " and
could, no doubt, be transmitted similarly.

Transmission of Smell
In the electrical transmission of smell, all

we should have to do would be to place the
odoriferous material in an apparatus which
transmitted not the material itself, but
rather the tiny " smell particles " which it
evolves. This feat should surely be less
formidable than that of transmitting the
material itself and, no doubt, it may be
accomplished by one means or another in
the not too distant future.

But what, you may ask, is the use of
transmitting smell or taste ?

They asked the great Faraday a similar
question when he showed them his first
dynamos. We know now the use of a
dynamo. Who shall say, therefore, that a
century hence, when electrical science has
mastered the principles of taste and smell
transmission and is feeling its way towards
the more important and spectacular feat
of transporting matter itself by cable or
radio, that these facilities, which nowadays
smack somewhat of the trivial, will not
have developed many important applica-
tions in everyday life and have become as
much an adjunct of civilisation as is the
present-day wireless transmission and re-
ception of sound ?

Bind Your Copies of "Practical Mechanics "
THE binding case for Volume IV, com-

plete with title page and index, is now
ready and costs 38. 6d. by post from the
Publisher, George Newnes, Ltd., Tower
House, Southampton Street, Strand,
London, W.C.2. The index can be obtained
separately if desired for 7d. post free. All
readers should have their copies of Volume
IV bound, and thus be able easily to refer
to the contents by means of the fully cross-
referenced index.

THE ENGINEER'S
GUIDE TO SUCCESS
Take advantage of the present time
of unexampled opportunity in Engin-
eering to qualify for a well -paid post
by studying at home with The T.I.G.B.
You can have no better encourage-
ment than the remarkable successes of
T.I.G.B. students who, in recent
A. M. Inst. C. E. , A. M. I. Mech. E. ,
A. M. I. E. E., A. F. R. Ae. S., etc., ex-
aminations, have gained 12 FIRST
PLACES and HUNDREDS OF
PASSES.
Write to -day for " The Engineer's
Guide to Success," containing the widest
choice of engineering courses in the
world-over 200-including C i v 1 1,
Mechanical, Electrical, Automobile,
Aeronautical, Radio, Television,
Talking Films, Chemical, etc.
Mention branch, post, or qualification that
interests you. The T.I.G.B. guarantees
training until successful.

The Technological Institute of Gt. Britain
123, Temple Bar House, London, E.C.4.

(Founded 1917. 20,000 Successes.)

The authoritative Book
on Technical Training
and on Professional
Engineering Qualifica-
tions-and containing
the world's widest
choice of Engineering

Courses.
WRITE FOR IT TO -DAY

5,000 MOTORS
Spring from 4/6, Electric from
26/., for Radiograms andGram.
ophones, in stock. Tone arms,
soundboxes, pick-ups,9'6. Head
4/3. All types, horns, pedestal -
portable cabinets, springs for
all motors, gears, repairs, acces-
sories. Portables from 12/-.
Violins, Banjos, PianoAccordeons, etc.
List FREE. Est. 34 years.

THE REGENT FITTINGS CO.
(289D), 120, Old Street, London, E.C.1.

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.
Senior 45/-, Mark 1 32/6,
unior 21/-, Webley Air Rifle 95/ -
Write for List. WIBLEY & Scow LTD.,
106 WEANAN STREET, BIRMINGHAM, ENG.

BE TALL

Trade supplied.

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.
STEBBING SYSTEM, Dept. M.P., 28, Dean Ed., London, W.I.

PROTRUDING
EARS

ORO, a simple remedy, sets them
in position immediately. IN-
VISIBLE, comfortable, and harm-
less, used any time by children or
adults. Endorsed by physicians
and users as the best method for
correcting thin dieflguremeut. Write
for free booklet and teatimoniaL to :-

12.2111LETT(689).48MationearkaLoncloalli.0.1

When replying to Advertisements, please mention
PRACTICAL MECHANICS

lito add etalikif
a -SOLDERING

For all electrical work and
wherever paste flux is pre-
ferred use 'Baker's' Solderine.
Popular sizes include: tine, 85.
4 -on. tins, 8d. Also supplied In balk.

Obtainable from
off wholesalers.

Bakerg'
SOLDERING PAST

SIR WM. BURNETT & CO. (Chemicals) LTD., Gt. West
Road, Isieworth, Middlesex. 'Phone : Hounslow 04/11.

WHY NOT BE FIT?
It takes only a few minutes a day with the correct
exercises and advice. BE FIT and increase your
measurements all over. Garrud's Physical Train ng
Course with Steel Spring Chest Expander induced
will cost you only 6/6d. and will help you to a fit
body and a healthy outlook on life. Send now for

full particulars to :
GARRUD'S, 20, Durham Road. FELTHAM, Middx.

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 A

(Est. 30 years.)
,W.1

USED TOY RAILWAYS
bought, sold and exchanged. Send 4id. for our catalogue
of perfect secondhand railway and model bargains.
H. L. GEORGE, 11 Friars Street, IPSWICH.
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Lumber -Room or Dynamo
-Which Describes YOUR Mind?
Few people are born with highly organised minds. The average individual
has a wealth of natural talent, but through lack of mental training it never
emerges from its dormant state. That is why so many persons never fulfil
their early promise. Seeing others with less education forge ahead, they
blame fate, luck or opportunity. Such things do not exist. Success lies in
yourself. Train your mind and you too will join the ranks of the "go-aheads."

The Most Effective Method of Mind Training.
There is nothing difficult in developing a dynamic mind, and now it
is not even necessary to enrol for expensive courses of tuition.
Here are offered four books which crystallise the researches

and discoveries of the world's foremost psychologists.

"Memory Efficiency and How To Obtain It."
By I. LOUIS ORTON, shows you how you can acquire a photographic memory-one that retains
(and can recall at will) all that is heard, seen or read. Memory is the basic mental faculty because
it represents how much you know and the degree to which you can utilize your knowledge. If memory
failed entirely, you would be as helpless as a new-born babe.
This book has helped thousands to overcome their weaknesses of memory. 3/10
"Personality-Its Nature, Its Operation and its Development."
Every successful man or woman possesses personality. It is the power which makes
leaders, sways opinions and overcomes opposition. In this outstanding book, J. Louis Orton,
the famous psychologist, explains how the most reserved and diffident persons can cultivate a strong
personality. Practical, simple, logical, it reveals the secret of character -building for success. 5/4

"The Mastery Of Mind." By J. C. FLOWER, M.A., FAD.
Conscientious study of the sound,

practical philosophy which is the keynote of this book will change your entire outlook. From his
long experience as a practical psychologist, Dr. Flower has evolved a system of mind training which
id startling to its simplicity. For a few shillings it gives you the information for which C/A
individual pupils pay guineas. 6."r
"Psychology Simplified." R2. °WE.R' rd'A"
' The Mastery of Mind." It gives the mars -in -the -streets clear idea of the sources of an'anyblehal'tio:.

as it operates in himself and in others. Invaluable to salesmen and all dealing with 3/10
the public.

THESE
BOOKS
TEACH

Observation, the cure of forgetfulness and mind wandering.
Development of personality. How to overcome fear, indecision
and timidity. Constructive thinking, imagination and planning
for success. Now is the time to take yourself in hand. Study
now and be a different person by the Spring.

Get your copies of these important books NOW-.
through your bookseller or direct from the publishers.

THORSONS) Publishers, Dept.111, 91 St. Martin's Lane,W.C.2
Complete Catalogues free on request.

LRA.:: Power To o I S
4" Ball- Bearing PLANER

A most useful machine for the practical
mechanic. Will handle work up to
4" in one cut. It is fitted with
very efficient guard, Price
and latest type
adjustable fence £ I I 0 0
Write for illustrated priced Catalogue

No. 137 C

a

WIZARD MACHINERY CO.
13 VICTORIA STREET, LONDON,

S.W.1
Telephone : ABBEY 3018

The Ideal

LISTS OF TELESCOPES, MICROSCOPES & BINOCULARS ON REQUEST.
oteddrese:Nam BROADHURST, CLARKSON & CO.and As

"TELESCOPE HOUSE," 63, FARRINGDON ROAD, LONDON, E.C.I.
(3 mins. from Farringdon Street Stn., Metro. Rly.)

PRISMATIC BINOCULARS
FOR EVERY REQUIREMENT

Our famous 8x25 BROA/CLAR 57/6
8x 30 BROA/CLAR DE LUXE - 75/ -

PENCIL Pocket MICROSCOPE
De Luxe Model 40i 60 x 17/6 Post Free.

25 x ditto
3/9

Post Free.

Pocket Microscope-For Home, Office or Factory Use.

"THEY SHOOT YOU
FOR THAT"

A Long Complete Adventure of the Air

By WILFRID TREMELLEN
Lieutenant R.A.F. (retired). Popular Author of "The Frog chat Fell

Out of the Sky," etc.

ALSO 12 THRILLING STORIES AND AIR FEATURES
IN THE OCTOBER

AIR STORIES
Of all Newsagents and Bookstalls, or by post 9d.
from the Publisher, George Newnes, Ltd., Tower
House, Southampton Street, Strand, London, W.C.2 7?

The 11.4am
"!Nipper" Aero Petrol Engine

MINIATURE PETROL ENGINES...for
Aeroplanes & Speed Boats. 6 and 3 c.c.

SETS OF CASTINGS 12/6
SEND 3d. FOR PARTICULARS

J. HALLAM & SON, Upton, Poole, Dorset

RISE TO THE HEIGHT
Fitness & Success

Short people can gain height and
health with the aid of a box of Chal-
loner's famous formula.

H.T.N. TABLETS
and easy system. Well tried and safe.
No strenuous exercises or old-fashioned
appliances. If one box is insufficient, we
guarantee to supply a further box FREE.
G.Y. (Watford) writes: "I have never
had confidence in. any system till I tried
yours, now I've gained in height, weight
and fitness." Act now ! Full particulars

4.d. Sample 74d. Book on height improvement 3d.,
stamps or P.O. only. Sent under plain sealed cover.
Colonial Air Mail reply, except S. and E. Africa, 1/- extra.
THE CHALLONER CO. (late Bond Street), Dept. MT,
Laboratory and Works, Hyde Heath, Amersham, Bucks.

For Work after Dark
Mechanics and owners of small workshops,
lathe sheds, observatories, etc., should get the

TILLEY LANTERN
(Burns ordinary Paraffin)

Light of 300 c.p. for 6 hours for Id.
Its magnificent light enables work to
continue after dark, either in or out
of doors. Can be plated anywhere.
Made in stout brass, and there are no
parts which can rust, corrode, or get
out of order. Burns steadily any-
where, unaffected by weather, how-
ever severe. Get rid of all antiquated
devices and use this marvellously
efficient All -British Tilley Storm
Lantern. Price 361,

Remit 361- or can be sent C.O.D.
Post and Charges Paid.

TILLEY LAMP CO. (Dept. P.M.), HENDON, N.W.4
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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 2i% 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., Tower House, Southampton Street, Strand, W.C.2.

BUSINESS OPPORTUNITIES
MAKE MONEY from DRAINED MOTOR OIL,

instructions " SOAP -MAKING at HOME," no
machinery needed, 4/-. " DIRECTORY "-" Where
to Buy " anything, ENGLISH and FOREIGN whole-
salers and manufacturers, 1/-. " FAST " poster and
SHOWCARD WRITING system 1/-. MANUFAC-
TURE fast -selling household specialities, from
GUARANTEED FORMULAS. (Lists and literature
to. stamps.) " TECHNOCRAFT," 41 Longford
Plaoe, Manchester 14.

CANOES
BOAT AND CANOE. Home Constructor Kits

from 25/-. Completed craft from 45/-. List stamp .
Trade also.-POUNCY " Meta -craft " (I') Ltd.,
CHRISTCHURCH.

CHEMISTRY
CHEMICALS and apparatus. Elementary and

advanced. Bargain prices. -GRAY, 40 Grange Road,
Lewes.

CINEMATOGRAPHY
FILMS, 35 mm. every description, from 5s. Hire

programmes 10s.-Baers, 176 Wardour Street, W.I.
ARTISTIC CINE FILMS. Exclusive 9.5 -mm.

and 16 -mm. productions. List Free. Projectors, Cine
Cameras. -P.M. Dane, 64 Stanley Street, Liverpool, 1.

CINEMATOGRAPH FILMS. -Standard size from
6d. 100 feet. Machines, Accessories. Sample Films
1 /- and 2/6 post free. Catalogues free.-" Filmeries,"
57 Lancaster Road, Leytonstone, E.11.

WANTED for prompt cash. Home Cine cameras
and projectors, films, accessories. Microscopes, tele-
scopes and binoculars. Small lathes, precision tools
and Modern Miniature Cameras. -FRANK, 67, Salt -
market, Glasgow.

MOVIES AT HOME. -How to make your own
Cinema Projector. Particulars free.-Moviescope (N),
Pear Tree Green, Doddinghurst, Essex.

CLOCK MOVEMENTS
CLOCK MOVEMENTS of every description ready

for cases. Lists and hints on case making post free. -
Needham, 25 Stratton Road, Manchester, 16.

ELECTRICAL
A.C.-D.C. 1- & 3 -PHASE MOTORS. All

voltages, from 14/9. List free. REPAIR SPECIAL-
ISTS.-EASCO ELECTRICAL SERVICE, 18pm,
Brixton Road, S.W.9.

}-h.p.MOTORS. REPULSION INDUC-
TION 200-240 volts, 50 cycles, 12/2/6 each. D.C.
£1/2/6. -Johnson Engineering, 86 Great Portland
Street, W.1.

SUPER A.C. MOTORS. Brand New, yt, h.p.,
26/- ; 1 h.p., 40/. , h.p., 65/- ; larger sizes. Electric
Tools, Machines, Pumps, Compressors, etc. -John P.
Steel, Clyde Street Mills, Bingley.

ELECTRIC MOTORS ONLY 1/6 Postage Paid,
with instructions. 4-} volts, 6,000 R.P.M. Will drive
any model. Stock limited. -Write at once to: Waverley
Company, Douglas, I.O.M.

FREE. -SUPER 4 -VOLT DYNAMO, to purchasers
of Large -Size M.W.P. Tooth Paste from us for 1/6
Postage Paid. -Send no money now, write, W. A. S.
& S., Berkeley Street, Douglas, I.O.M.

ENGINEERING
MODEL parts machined. Light Engineering Re-

pairs. Estimates free.-LEWIS GATENBY, En-
gineer, 17 Thornton Lodge Road, Huddersfield.

LUTON MINOR
FROM E180 COMPLETE

FULL SET MATERIALS E40
SEMI -MANUFACTURED OS

DRAWINGS a
LUTON AIRCRAFT LTD., Pluenix Works, Gerrards Cross.

FORMULAS
GUARANTEED FORMULAS. New Fast Sellers.

None better. Lowest prices. Catalogue FREE.-
KEMICO, 110 Park Ridge, Illinois, U.S.A.

HYPNOTISM & MAGIC
" HYPNOTISM," 25 long lessons, 2 6. " VEN-

TRILOQUISM " course, with nine dialogues, 1/3.
"MENTAL TELEPATHY" act, 5/-. Professional
illusions for gale. Lists 2d. " DEVILLE," 41 Long-
ford Place, Manchester, 14.

LITERATURE
MAGAZINES, BOOKS : BOUGHT, SOLD,

EXCHANGED. 7,000 American, Science, Inventions,
Magazines. 4/- dozen. Lists 2d. -M. G. FINAL,
15 Nashleigh Hill, Chesham.

THE TECHNICAL PRESS LTD. -Publishers of
Scientific, Technical and Industrial Books.

SLIDE RULE AND HOW TO USE IT. By C.
Hoare. With a Slide Rule in tuck of cover. 110 pp.
Net 4/..

DECORATORS' AND RENOVATORS'
ASSISTANT. Six Hundred Recipes and Processes
of Practical Utility in the Home. 170 pp. Net 2/6.

WATCH REPAIRING, CLEANING AND AD-
JUSTING. By F. J. Garrard. A Practical Hand-
book dealing with the Materials and Tools used.
224 pp., illustrated. Net 5/-.-5 Ave Maria Lane,
London, E.C.4.

METAL WORK
MAKE METAL TOYS. Easy, profitable with

" Success " moulds. Lists Free. Complete trial
mould, 1/6. -LEE'S, 1 Birkln Avenue, NOTTING-
HAM.

MICROSCOPY
MICROSCOPIC OBJECTS -unmounted pre-

pared. Assorted packet 2/-. MOUNTED SLIDES
STOCKED.-LENG, 183 MANCHESTER DRIVE,
LEIGH -ON -SEA.

PRISM glasses, telescopes, microscopes, lenses, etc.,
new and second-hand.-MACKETT & COMPANY,
Mfg. Opticians & Engineers, 51 Millers Road, Brighton.

MODELS
EVERYTHING FOR electrical rewinds and re-

pairs. Screws, nuts, and washers for model engineers.
Lists free. -Lumen Electric Co., Litherland, Liverpool,
21.

FOR MODEL AND EXPERIMENTAL WORK
send your requirements to -Models, 1 Waverley
Place, Salisbury, Wilts.

MODEL ENGINES
BABY -ENGINES. Small power. Build BUT-

LER'S f-h.p..engine. Most interesting -small power
extent. Castings 9/9. Dynamos, boat propellers,
pumps, catalogue 3d. -BUTLER'S Profit -Sharing
Works, Wade Street, Littleover, Derby.

EXCHANGE YOUR RAILWAY
or other used models for the marvellous

TRIX TWIN TRAINS
Send for free lists. Goods delivered immediately from
stock. Cash with order or C.O.D. Postage free. No risk
of damage if you order from us. Everything sent by

Parcel Post packed in wooden boxes.
GEORGE'S, I1, FRIARS ST., IPSWICH

OUR ADVICE BUREAU
COUPON

Thiscoupon is available until Oct. 30th, 1937, and
must be attached to all letters containing queries,
together with 3 penny stamps. A stamped

addressed envelope must also be enclosed.
PRACTICAL MECHANICS, OCT., 1937

MISCELLANEOUS
CASTING -MOULDS FOR LEAD SOLDIERS.

-Animals and Novelties. Sample mould 2/9. Cata-
logue 2d.-Artec, 2 Waldergrave Park, Twickenham.

TELESCOPES I Reflecting and refracting. We
supply everything: mirrors, flats, eye -pieces, rack -
mounts. Re -silvering. Terms arranged. Established
50 years. 'PHONE : KINgston 4853.-IRVINGS',
258 Kingston Road, Teddington.

ASTRONOMICAL TELESCOPE OUTFITS
2/9 each ! I Comprising 11 -in. diameter long -focus
objective. Mounted celestial eyepiece with brass tube,
magnification 75x/100x. In compartment box with
illustrated instructions. 25x terrestrial eyepieces
1/3 extra. -Below.

SUPER MIDGET TELESCOPES (erect image),
open fountain -pen size, closed 11 in., triple section,
9 -mile range, 1/- each. Also suitable mounted as
starfinder for above. -Below.

LABORATORY MICROSCOPES, EXCEP-
TIONAL BARGAINS. Triple nosepiece, revolving
objectives 100x, 200x, 300x, rack and pinion focusing,
brass tube, heavy inclinable claw -foot stand, with
mirror, etc. Complete in handsome case with slides,
price 26/6. Equivalent to £20 instruments. Suitable
for elementary or advanced research. Dozens supplied
to technical colleges. -Below.

ELECTRIC MICROSCOPES 150x. Rack-and-
pinion focusing. Extra -heavy mounting. Enclosed
lamp, batteries and switch in place of mirror. In-
clinable claw -foot stand. May be used for visual or
screen projection work, photography, etc. Price 19/6
in case with slides. -Below.

STUDENTS' MICROSCOPES 100x. Fully ad-
justable brass tube. Inclinable claw -foot stand with
mirror, etc. Price 3/3: worth 19/61 Superb de-
finition : not toys. -Below.

4 -Volt UNIVERSAL ELECTRIC MOTORS.
Speed 6,000 r.p.m. Complete kit of parts, easily
assembled, with illustrated instructions. In box, 1/ -
each. -Below.

MINIATURE MICROPHONES. Solid brass
case. Adjustable_ diaphragms, very sensitive. 1/ -
each. -Below.

ALL INSTRUMENTS POST FREE. Postage
extra abroad. P.O.'e/M.O.'s only accepted. -J. K. M.
Holmes, Dept. P.M., " Vizcaya," Wolveleigh, Gosforth,
Northumberland.

" PHOTO -ENGRAVING." --A practical hand-
book with complete set of materials for engraving
printing blocks. -4/6. -Industries, 13 Gordon Avenue,
Twickenham.

RAILWAY -CYCLE -ELECTRICAL. Send for free
list. -Kirby, 606-608 Washwood Heath, Birmingham.

A SELF-SUSTAINING WINCH, without
ratchets, pawls or gear wheels, hundreds of thousands
in use. -London Electric Firm, Croydon.

FREE. -Efficient and useful typewriter to pur-
chasers of 12 -in -packet Razor Blades from us for 3/ -
Postage Paid. Send no money now. Write W.A.S.
& S., Berkeley Street, Douglas, I.O.M.

MONEY -MAKING BOOKS
" 3,000 FORMULAS, RECIPES, PROCESSES,

TRADE SECRETS," etc., also " DIRECTORY "
Where to Buy Chemicals (wholesale). Both sent for
4/9. " COMMERCIAL ART and CARTOONING "
course, illustrated, only 6/-. " 150 WAYS OF MAKING
A LIVING," and interesting literature, 1/6. "SMALL
MANUFACTURER and HOME MECHANIC," 1/6.
"MAKE and SELL POLISHES," 1/6. (See other
" TECHNOCRAFT " adverts.)

MONEY -MAKING OPPORTUNITIES
EXCELLENT Money -making Opportunities con-

stantly occurring. Strongly recommended. Send
stamped addressed envelope for free particulars. -
Messrs. Green, 17 Church Lane, Hull.

The ADEPT'
LATHE

is In. centres, 6 in. be-
tween centres.

With compound elide.
rest 92/-, or with head-

rest only, 13/9.
Screw Tail Stock 5/0

extra. Poet
THE SUPER ADEPT, 331,

F. W. PORTASS, a Araprititt.'
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BUY, EXCHANGE OR SELL
MUSICAL INSTRUMENTS

BAND GUIDE. Hints on the Bugle, Drum, Flute,
Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2.

PATENTS
REGINALD W. BARKER & CO. (Estab-

lished 1886), 56 Ludgate Hifi, London, E.C.4.-Patent
and Trade Mark Booklets Gratis.

PATENTS & INVENTIONS
HAVE YOU a sound, practical invention for sale,

patented or unpatented ? If so, write Chartered
Institute of American Inventors, Dept. 104, Washing.
ton, D.C., U.S.A.

PHOTOGRAPHY
" PANTOGRAPHS " make large accurate draw-

ings from small photographs, printed drawings, etc.
easily. 1/..-Cooke, 33 Hawthorn Road, Levenshulme,
Manchester.

PHOTOGRAPHIC MATERIALS. Plates,
papers, mounts, postcards, films, &c. Cqmplete
developing and printing outfits, 10/- post-paid. In-
teresting money -saving lists and samples free. " KIM-
BERS," 105 Queen's Road, Brighton.
£500 worth, good, cheap Photo Materials, 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.

SITUATIONS VACANT
G.P.O. ENGINEERING DEPT. (no experience

required). Commencing £3113/0 per week. Age 18-23.
Excellent prospects. Free details of Entrance Exam.
from B.I.E.T. (Dept. 579), 17-19 Stratford Place,
London, W.I.

1938 EDITION-FREE. AMBITIOUS ENGIN-
EERS. Our new 268 -page Handbook shows clearly
how to secure a recognised qualification, such as
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. We guarantee " NO PASS-NO FEE."
Our book outlines over 150 Exams., and courses in all
branches of Civil, Mech., Elec., Motor, Radio, Tele-
vision and Aero Engineering, Building, Government
employment, etc. In your own interests, we advise
you to send for your copy of this enlightening Hand-
book to -day - FREE and without obligation.
- BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 140 Shakespeare House, 17-19
Stratford Place, London, W.1.

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 profit. Get away from the drudgery of
a 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 canvas-
sing. New method makes success certain. Write to -day

,for FREE BOOKLET to Business Service Institute
(Dept. 338D), 6, Carmelite Street, London, E.C.4.

DO YOU WANT A PROFITABLE BUSINESS
OF YOUR OWN? We show you exactly how to start
and run a business with little capital from your own
address. No office, shop or experience is necessary.
You receive working details of 201 profit -earning
businesses from which to make an immediate start. No
risks. No waiting. Results are sure. Just send a p.c.
to-day-NOW-for fully descriptive book to Business
Service Institute (Dept. 214W), 6, Carmelite Street,
London, E.C.4.

FREE ENGINEERING GUIDE explains how
all the best jobs are secured. It shows how to obtain
such money -making qualifications as A.M.I.C.E.,
A.M.I.Mech.E., A.M.I.E.E., etc., and describes
numerous higher pay courses in Electrical, Aero,
Wireless, etc., Engineering, Govt. Service, etc. FREE
on application to NATIONAL INSTITUTE OF
ENGINEERING (Dept. 5), Staple Inn Bldgs., W.C.1.

G.P.O. ENGINEERING. Attractive careers for
young men age 18-23. Start £3 13s. weekly, rising
to £680 p.a., with pension. No experience required.
FREE details of openings, etc., from N.I.E. (Dept.
614), Staple Inn Bldgs., W.C.1.

SITUATIONS VACANT (continued)
VACANCIES FOR 1,300 BOYS

The ROYAL AIR FORCE requires 900 boys of
good education between 15 and 17 on 1st January for
three years' training as Aircraft Apprentices in skilled
trades. Good training, pay and prospects. Examina-
tions at local centres throughout the country. Pos-
session of first school certificate, with passes in mathe-
matics and science, exempts from examination. Can-
didates not selected as apprentices may be offered
entry as Boy Entrants, of whom about 400 are required.
Apply for free Pamphlet 15, to Inspector of Recruiting.
Royal Air Force, Victory House, Kingsway, W.C.2.

WIRELESS & TELEVISION
Marconi's and other Employers require hundreds of
trained men.
We train students for ALL BRANCHES OF RADIO
at our Residential Colleges in Southampton and
Colwyn Bay, and GUARANTEE APPOINTMENTS.

LICENSED BY POSTMASTER GENERAL-
RECOMMENDED BY MARCONI'S.
WRITE FOR FREE PROSPECTUS:

THE WIRELESS COLLEGE,
COLWYN BAY,

or The Wireless College, Calmore, Southampton.
London Office, 4 WINTON AVENUE, N.11.

STAMPS
FREE I I Twenty Unused Colonials. " Neurope," lfd.

Fifty for 9d.-G. H. Barnett, Limington, Somerset.

TOOLS
Sheffield Made Hexagon -Die Nuts, invaluable to all

repair shops, etc. Special clearance offer, cannot be
repeated when sold, available in the following threads :
Whit., B.S.F., also American U.S.S., and S.A.E. Sets

*-, 4', /V, r, usual price 9s., given away prices,
2s. 9d. set of five die -nuts, any thread. Also larger

4", ", 1', bargain Is. 6d. per set. A special offer all
four se r to 1", a total of Thirt3. -six Die -Nuts for
32s. 6d. Cannot repeat when sold.-Below.

700 Best Quality Whit. Taps, Taper, Second or Plugs,
6d. 4', 8d.; 4", 10d. ; 4', Iv. ; 4', Is. 3d. ; 1',

ls. 6d. each.-Below.
200 Twist Drills, r diam. Clear 10d. each.-Below.
3,000 Pairs Calipers, Pocket Size. One pair each In-

side and Outside, 6d. the 2 pairs, good value.-Below.
160 High Speed Long Twist Drills, up to 8" long, very

useful for stock, as these are very expensive to buy in the
ordinary way. While stock lasts clearing at six for
ls. 9d.-Below.

3,000 Small High Speed Twist Drills, to f",
actually worth from 4d. to 8d. each. Good bargain, 2s.
per doz.-Below.

60 only V Gas Taps, Taper or Seconds or Plugs, clear
Is. each.-Below.

2,000 best quality Straight Shank End Mills, suitable
for use in lathe, right hand, i", is. 6d. ; ls. 9d. ; f",
2s. ; *", 2s. 3d. ; 28. 6d. each.-Below.

500 Square Gas Dies, cutting 4", r' 4", r gas.
Worth 6s. each. Best quality, gifts, 9d. each to
clear.-Below.

Mild Steel Blanks, cut from Bright Bar. Prices are
for any thickness up to 4', 1" diameter, 2s. 6d. dozen ;

243s. ; 14', 4s. ; 1r, 4s. 9d. , 2', 5s. 6d. ; 21", Os. 6d.;
', 7s. 6d. dozen. Single Blanks, double the above

prices.-Dozen assorted at above rate.-Below.
60 dozen Double -ended 3 -square Saw Files, 6", 8',

10', 12", 4s. 6d. dozen assorted.-Below.
120 doz. 3 -square Saw Files, 34'-44", 2s. doz.-Below.
600 Morse Taper Sleeves, 1-2, is. 6d. ; 2-3, ls. 10d. ;

3-4, 2s. 6d. Best quality, ground finish, British made.
-Below.

Our Popular Is. 9d. Bargain Parcels, and four lots, 6s.
Lot 1, 1 gross Nuts and Bolts, Hexagon, No. 4 B.A. ,
Lot 2, 3 gross Assorted Wood Screws up to 2' long ; Lot
3, 1 gross Whit. Screws, 4', 5/32', 3", , up to 1' long
Lot 4, 1 gross Chamfered Bright Steel Engineers'
Washers, standard sizes, f", 5/32', IV", 4", 3-', r, two
dozen each size ; Lot 5, 1 dozen Assorted Files, 4" to 6";
Lot 6, 6 Assorted Files, 6" to 12' ; Lot 7, 6 Assorted
Shapes, Grinding Wheels, 2" diameter ; Lot 8,1 Twist
Drill, Straight Shank, between f" and 1' diameter ; Lot
9, 4 B.S.F. Taps, to 4' diameter; Lot 10, 1 14'
Whit. Taper Tap; Lot 11, 1 9/32" B.S.F. Tap and 1"
diameter Split Die to suit ; Lot 12, 6 Assorted M.M.
Dies, 13/16" diameter , Lot 13, 3 Pieces Super High-
speed Steel, 4' square, 3' long, hardened ready for use ;
the ideal stuff for high-speed lathe tools.-Below.

6,000 Genuine Carborundum Grinding Wheels, suit-
able for general Tool Grinding, 31", 3f", 4' diameter, all
f" thick, 4" hole ; very cheap ; ls. 3d. each.-Below.

7,000 Boxes Small Screws, Nuts, Bolts from *" to
r, in Brass and Steel. These are really a wonderful as-
sortment, including Plated Screws and Bolts, Castle
Nuts, etc., approx. 500 parts ; a necessity to every re-
pairer or builder of small mechanical parts. A bargain
worth snapping up, 2s. 9d. per box.-J. BURKE 30
Trippet Lane, Sheffield.

TOOLS (continued)
1,000 Fine Emery Wheels, 2" to 4' dia., 4" hole, 4" to

1" thick, slightly used, but quite serviceable, la. 6d. per
doz.-Below.

500 No. 1 Morse Taper Shank Twist Drills, 9/32'
diameter, clear at 4d. each.-Below.

Special Large Purchase of Best Sheffield Flies. These
have been made up into useful parcels, containing I
dozen files, 4' to 10". Clearing at 5s. per parce.
Actually worth treble.-Below.

2,000 Adjustable Tap Wrenches, capacity 0 to 4".
polished finish, usual price ls. 13d. each, clearing at 6d.
each, post 2d. ; low prices for gross lots.-Below.

1,700 Die -stocks to take 13/16" diam. Round Dies,
all bright finish, usual price Is. 3d. each, clear at 6d.
each, 4s. 6d. per doz. Why bother changing Dies ?
-Below.

50 Bundles Best Quality Silver Steel, precision ground
to size, not bright drawn ; 16 assorted standard sizes,
ir" to 4" diameter round, 4s. per bundle, for making
Punches, Cutters, Drills, etc. ; easily hardened.-
Below.

New Sheffield Files, 6' to 12'. Three Doz. Engineers'
assorted, 10s. ; wonderful value ; carr. for., or paid with
£1 order.-Below.

Special Large Purchase of Tungsten Steel Hack -saw
Blades, 8", 9", 10", 12", with 14 to 32 teeth per inch ; the
cost of these blades in the ordinary way is from 16s.
to 22s. per gross. Secure a stock now 8s. 6d. per gross,
7s. 6d. per gross in three -gross lots ; sample orders,
10d. per doz. Guaranteed superior Sheffield quality.-
Below.

Power Hack -saw Blades, 1" wide, 12", 2s. doz. ; 14",
8s. doz.-Below.

Please Note : £1 orders and above only are post paid
small orders please allow for postage. Steel Bars,
Carriage Forward.-Below.

800 Sets 1' Circular Dies, Screwing r, 4', if",
4', Whitworth and B.S.F. Clearing at 2s. 9d. per
set. Both sets 5s. Die Stocks to suit, ls. 9d. each.-
Below.

80 Only, Genuine Norton Grinding Wheels, suitable for
general shop use, 9" dia., 1' wide, 1' hole, 4s. 9d. each ;
also few lf" wide, 5s. 9d. each.-Below.

2,000 Slitting Saws, 24' dia., 1" hole, 814" to 4'
thick, six assorted, 3s. 6d.-Below.

6,000 Small Grinding Wheels, suitable for Flexible
Shaft use, etc., I" to r diameter, assorted thicknesses,
etc., brand new, unused, 2s. per dozen. --J. Boma, 30
Trippet Lane, Sheffield.

GRAYSON'S Glass -boring Outfits and Tube.
Cutters avoid risk.-Below.

DRILLS, Taps, Dies, Files, Chisels and Punches
Best quality at keenest prices.-Grayson & Company,
300 Campo Lane, Sheffield.

MYFORD 34 -in. and 34 -in. LATHES. Un-
equalled for Design, Sturdy and Accurate, all Slides
and Surfaces hand -scraped, a high-class job at a
moderate price. Stocked by all leading Tool Mer-
chants. Lists-Myford Engineering Co., Ltd., Beeston,
Notts.

BRAND NEW 1" Precision Micrometers. Latest
type with positive lock 12/6 each.-JOHN P.
STEEL, Bingley.

BRAND NEW, power tools of quality. 10' Band -
saws, 64/-; Jigsaws, 21/-; Planing Machines, 80/-; Bench
Drills, 22/6 ; Sanders, 17/6 ; Circular Saws from 25/-;
3' B.G.S.S.S.C. Toolroom Lathes, £5 10e. Od. Electric
Drills, Grinders, Spray Plants, Guns, Air Com-
pressors, etc.-JOHN P. STEEL, Clyde Street Mills,
Bingley.

PLEASE SEND for copy of our bargain list, etc.,
Stamp.-QUEEN'S ENGINEERING, 60 Queen's
Road, London, S.W.8.

A.J.W. Gas Blowpipes for easy Soldering, light
Brazing. Sample posted 3/- (C.O.D. 3/4).-WRJGHT,
10 Mitchell Street, E.C.1.

WATCHMAKING
WATCH AND CLOCK REPAIRS. Everything

for the watch, clock and model maker. Large stock
of watches, clocks, and clock movements, etc. Whole-
sale prices. List 3d.-Blakiston & Co., Ainsdale,
Southport.

WATCH, CLOCK AND JEWELLERY REPAIRS
a speciality. Materials, Tools, Inver Steel and Wheel -
cutting. Catalogue 6d. (Overseas excluded).-Young
& Son, Material Dealers, Chippenham.

WIRELESS
RADIO BARGAINS, catalogue FREE, S.W. sets,
valves, 'phones.-BUCKLE, 63. Avenue Approach,
Bury St. Edmunds.

WOODWORK
CABINET HARDWOODS, Oak, Mahogany, Ash,

Whitewood, Ply -woods, etc. Lowest Prices. Send
Cutting lists. Planing free. Speciality Prime Jap
Oak, all thicknesses. - Wilfred Parr & Co., March
Works Lancaster Road, Leytonstone, E.11.


