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" I wish I could
show you ALL the clips

we make at

You'd have a surprise-CLIPS in every possible shape
and size, CLIPS in steel, bronze, stainless, plated, etc.,
CLIPS for every trade under the sun . . . and if you
want a clip made to specification TERRY'S Research
Department is there-ready and willing to give you
the benefit of 96 years' experience.

Want to know all about springs?
Here's a book packed with spring know-how from cover to
cover- the finest of its find today. Post free 12/6.

 and here are three
"specials"

Three really populir
clips. Nos. So and Si
come 1" to 2" Ilroln
Stock. No. 300-an
exceptionally good
drawing board clip
-costs 5,!.. a dozen
(inc. p.t.),from:toA.

Sole Makers: HERBERT TERRY & SONS LTD., REDDITCH  LONDON BIRMINGHAM MANCHESTER
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Scenic Backgrounds
for Gauge 0 and Gauge 00

MODEL RAILWAYS
Beautifully printed in full colours.

 Four interchangeable sheets, as illustrated,
each different in type but all matching so that
they may be set up in any order.

 Size of each sheet 2ft. 1 lin. x 9in. Making
approximately 12ft. of realistic scenery.

PRICE THE SET OF 4 SHEETS

Including
Pur. Tax 12'6 Postage

6d. Extra

By Post from Dept. SB 12

BASSETT-LOWKE
Head Office and Works NORTHAMPTON

289

OR PERSONAL SHOPPERS :-

LONDON. 112 HIGH HOLBORN, WC.I
MANCHESTER. 28 CORPORATION ST.

PRECISION MADE

BURNERD
CHUCKS

* Extreme accuracy
* Powerful grip
* Minimum weight and

overhang

* Hard wear and long life
* Quick, smooth operation

GEARED SCROLL.
centring 3 -jaw (2 sets)

Model 28 21in. ...
Model 29 31in. ...
Model 30 4in.
Model 30A Sin. ...
Model 31 6in.

Self - INDEPENDENT.
(reversible)

4 -jaw

Model 35A 3; in. 541 -
Model 35B 4in. 5611
Model 35C 4.11.in. 66111
Model 34 6in. 10613

Model 34 screwed for direct fitting
to Myford M.L.7 lathe (no backplate
required), 12317. -

Model 34 fitted with backplate for
Myford M.L.7 lathe, 12415.
Model 30 fitted with backplate for
Myford M.L.7 lathe, 15815.
Postage and packing 1/8 extra all models. AU
goods sent fully insured against loss and dam-
age in transit. Illustrated leaflet gladly sent

on request.

A II- stamp will bring you a copy of our new 1952 catalogue. with details of blueprints,
castings and materials for many " L.B.S.C. " designed small steam locos. ; workshop

equipment, etc.

11717
12215
133111
190110
226110

LEVER SCROLL. Self -centring
3 -jaw (2 sets)

Model 33 3in. 8615

Model 33A 4in. 12917

INSTRUMENT MAKERS. Self -
centring 3 -jaw (reversible)

Model 32 2!in. ... 1081-

A. J. REEVES & CO.
416, MOSELEY ROAD, BIRMINGHAM, 12
Grams : " Reevesco, Birmingham." Phone : CALthorpe 2551

"THE CHOICE OF EXPERIENCE"

faithful reproduction
from jo c/s to to Kc/s at in/sec using

ECOROttie 17OR

High -quality recorder reproducers demand high -
quality tape to produce results that will satisfy the
discriminating listener.

"SCOTCH BOY" MAGNETIC TAPE HAS

High, uniform sensitivity
High fidelity at low speeds
High signal/noise ratio
Medium coercivity, easy erasure
Low distortion and transfer
Special cellulose acetate base giving
strength and durability

in 5200', 600', 300' reels and other sizes.

If you want advice on any tape-recording problem, our
entire technical knowledge is at your disposal. Write to :

MINNESOTA MINING & MANUFACTURING CO. LTD
567 Strand, Lendon, W.C.2 Telephone: TEMple Bar 6363
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I.C.S. TRAINED MEN
are in Greater Demand
than Ever -Maximum production
depends on high technical skill, such
as that acquired by I.C.S. Students
TENS OF THOUSANDS MORE TRAINED
MEN ARE URGENTLY NEEDED NOW
-BUT THERE IS NO WORTH -WHILE

PLACE FOR THE UNTRAINED
Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you.
The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work,
Accountancy
Advertising
Air Conditioning
Architecture
Architectural Drawing
Auditing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemical Engineering
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Commercial Art
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice

Electrical Engineering
Electric Power, Lighting,

Transmission, Traction
Eng. Shop Practice
Farming (Arable and

Livestock)
Fire Engineering
Foremanship
Fuel Technology
Heating and Ventilation
Horticulture
Hydraulic Engineering
illumination Eng.
Industrial Management
Machine Designing
Machine -Tool Work
Maintenance Eng.
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying
Mining Engineering
Motor Engineering

Motor Mechanics
Motor Vehicle Elec.
Municipal Eng.
Plumbing
Production Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Sales Management
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying
Telegraph Engineering
Television Technology
Welding, Gas and Elec.
Woodworking Drawing
Works Engineering

Students intending to sit for examinations in Architecture, Quantities, Civil Eng.
Mech. Eng., and others, should enrol NOW for preparatory Courses.
Using a specially prepared Study Programme, the student studies in his spare
time, at his own pace and, with time for revision, sits with full confidence of
success.
Courses are also available for most other Technical, Professional, Commercial,
and Civil Service Exams., including General Certif. of Education.

(I.C.S Examination Students are coached until success:ill.)
Moderate fees include ALL books required.

GENEROUS DISCOUNT TO H.M. FORCES

If you need technical training, our advice on any matter concerning
your work and your career is yours for the asking -free and without
obligation. Let us send you our special free booklet on the subject in which you
are specially interested. DON'T DELAY. Make ACTION your watchword.

The successful man DOES to -day what the failure
INTENDS doing to -morrow. Write to us TO -DAY

Dept. I69A, I.C.S., 71 KINGSWAY, W.C.2.
CUT HERE

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD
Dept. 169A, international Buildings, Kingsway,. London, W.C,2.

Please send me the free booklet describing your Courses in

Name
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia . 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Abdel Khalek Sarwat Pasha, Cairo.
Eire : 13, Anglesea Street, Dublin, C.4.
India Lakshmi Bldg., Sir Pherozsha Mehta Rd., Fort,

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.
South Africa : 45, Shortmarket Street, Cape Town.

Age

ICS

S
EXTENSION SPEAKERS
New type baffle stand with
metal fret. 6in. Price
1919 Post I!-. Other
types and sizes in stock.

SALVAGE From
RACHASSDIO-GRIS AM

5 Valve S'het. 1952 Model.
Made to sell at three times
this price. Latest pin -type
midget valves (B8A series)
reconditioned, tested and guar-
anteed. Write for details without
obligation. Record changer units
also available, single and three
speed.

GRAMOPHONE
MOTORS. Unused. Made
by E.M.I. (H.M.V./Marconi).
Complete, but no winder
handle and need cleaning.
Price 25/9. Post 213.

PERSONAL RADIOS. -Price ES11916, 4 v. T.R.F. receiver with choice of walnut
brown or ivory plastic cabinet. Complete Lnstructions for building this popular
set, including point to point wiring instructions are supplied with the kit of parts.
There is no other comparable set available to -day at this price. When ordering,
please state whether you require A.C. model or A.C.1D.C. model. Postage and
packing 316 extra. Assembled ready for use, 351- extra.

VALVES. -We are one of London's largest stockists of valves of all types. Send
stamp for 1952 Valve List and Radio Catalogue. Valves, New, tested, some slightly
smoke-stained : EF9I, EF92, EB9I, EL9I, EL32, EF36, EF50, ECC91, 6K7, IT4, 1125,
306, IA5, all at 819. T.V. types : SV6I, EY51,' ECL80, 6AB8, all at 1119. UF4I,
UY4I, at 819. OZ4, PEN220A, VPT2I0, 802, 9D2, 1502, SP2, KT32, IPEN383,
VPI33, all at 619.

SOLDERING IRONS. All faulty in some way, but easily repaired. 919. Tool
boxes -wood, 216, sheet steel, 2!-. Small pouches with stud pockets, 6d.
PANNIER BAGS. -New. 14" x 10" x 5f,". Tough vulcanised canvas, lined with 1"
sponge grubber. Webbing straps. Buckle and snap clasp. Waterproof, dustproof.'

7/6 each, post 2/-.
Stamp for complete lists of many other bargains.

C..O.
Or DUKE'S 621,114tm:tioteD,

C.O.D. (GRANGEVVOOD 6677).

MONEY
BACK

GUARANTEE
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Unsurpassed for
QUALITY
REPRODUCTION /

WO.Terowit

The increasing appreciation
and importance of High
Quality Reproduction accounts
for S. Q. Brown Type " K."
headphones being used in
Laboratories, Sound Studios
for acoustic research, monitor-
ing, DX work, etc.
D.C. Resistance : 47 ohms
Impedance: 52 ohms at 1,000
c/s.
Full details or the wide range of S. G. Brown Headphones
for specific purposes are available in Brochure " P.M. "
-sent on request.

-*.(6. gown ftb.
SHAKESPEARE ST., WATFORD, HERTS.

Telephone: Watford 7241.

PTP'ErRALOTgi'v.A.`,:

SPEECH
50H.

ALCOMAX
POLYTHENE MAGNET

MEMBRANE

12.

D. COHEN

2!, in. P.M. Speaker to fit above 1316
Miniature output transformer... 51-
Miniature wavechange switch ... 119

Miniature I -pole 4 -way used
as Volume and Off ... 119

4 B7G valve holders ... ... 21-
Midget twin gang in. dia.,

in. long and pair medium
and long wave TRF coils

in. long x S1 in. wide : com-
plete with 4 -valve all -dry
mains and battery circuit ... 816

Condenser Kit, comprising I I

miniature condensers 416

Resistor Kit, comprising IS
miniature resistors ... ... 319

The above receiver (less valves and
batteries) could be built for approxi-
mately 491-.
Point to Point Wiring Diagram 11-

PERSONAL PORTABLE
CABINET in cream -
coloured plastic ; size

7 x 4!, x 3 in. Complete
with 4 - valve chassis

and tuning scale with 3

knobs. Takes miniature
90v. and 7.1,v. batteries.

View of chassis as it would look when assembled
with valves inserted.

TERMS OF BUSINESS : CASH WITH ORDER.
DISPATCH OF GOODS WITHIN 3 DAYS FROM RECEIPT OF ORDER.

Orders under £2 add 116. Under £1 add !I- post and packing.
All enquiries and lists, stamped addressed envelope.

23, HIGH STREET, ACTON, W.3
(UXBRIDGE ROAD) Acorn 5901

her4Se
-(k 6 Itei.ve,

ONE PLASTIC MODELLING MATERIAL
From  rough, rugged stone to smooth animal muscles-
any surface, any shape can be easily modelled, moulded
or cut from plastic, ready -to -use PYRUMA. Baked or air-dried
to stone -hardness, your Pyruma models can be painted or
enamelled in realistic colours, as instructed in the Illustrated
Book offered below. Send for it today and learn how
to make model-
HOUSES. BUILDINGS FOR MODEL RAILWAYS. DOCKS
AND AIRPORTS, SHIPS, MODEL FURNITURE, ANIMALS,
FIGURES, RELIEF MAPS, Etc.. as well as utility objects
such as ASHTRAYS, BOOKENDS, MENU HOLDERS;
PAPER WEIGHTS. ORNAMENTS AND DECORATIVE
OBJECTS.

NO SKILL OR SPECIAL TOOLS REQUIRED.

Inexpensive, PYRUMA is obtainable
from Ironmongers, Art -material Shops
and Hobbies Stores.

OH
ItiSgU c, 14

SOYI MOGEC LL

S1TA Id. brings
this book !

COUPON

TO DEPT. P.M.

J. H . SANKEY& SOME!?
ILFORD ESSEX

Enclosed 4d. in stamps for PYRUMA MODELLING
INSTRUCTION BOOK addressed

NAME

ADDRESS

Post in unsealed envelope (11d. STAMP)
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We've been
painting the Lily!

... we've been gilding refined gold!
When people told us, as they regularly did, that our Flamemaster Hand Torch
was the finest and handiest tool of its kind in the world, we thanked them
blandly. And all the while we were quietly playing about with the design in
order to make it finer and handier ...
The outcome of this conspiracy is the Flamemaster Mark H. Here are its
recognition points.

I. We've added an inch in length to the

neck, because we find that gives better

balance, particularly when large flames

are used.

2. The aluminium -alloy die-cast body

is that much stronger than the pressing

previously employed.

.3. The pilot -jet adjustment has been

improved to withstand leakage even at

really high pressure.

4. The Maxiflame jet unit is now capable

of burning propane and methane (natural

gas) in addition to butane and coal gas.

That's the Flamemaster Mark II-very

much at your service for brazing, hard -

soldering, glass working, or flame heating

of all descriptions. The built-ih econo-

miser, the interchangeable flame units,

the oxygen -air mixer and all the available

attachments remain . . . as good as ever.

A PRODUCT CHANCE BROTHERS LIMITED, Dept. F20, Lighthouse Works, Smethwick 40, Biriningham.

Tel: West Bromwich 1824. London Office : 28 St. James's Square, S.W.1. Tel: Whitehall 6002.

Army Carbon Microphones with handle
and switch, 516. Trans., 416.

Microammeters, 2in., 0-500, 1416.

Polished Black Ebonite Panels, ICin. x
7in. x tin., 31...

6 v. Vibrator Pidks in black metal cases
7lin. x 3}in. x Suin.,200v., 40mA., 2216.

Powerful, Small Blower Motors, 24 v.
A.C./D.C., 141..

Transformers. Input 2001240 v. Sec.
tapped 3-4-5-6-84-10-12-15-18.20-24-30
volts at 2 amps., 2116. 12 months' guar-
antee.

Selenium Rectifiers F. W. 12-6 volt, 3A.,
1416. 4A., 261.. 6A.. 301.. ?,A., 516.
H. W., 250 v.I120 mA.. 91,

Miniature Motors, 24 v D.C. with
gear box and governor controlled
speed, I41-.

D.P.D.T. Relays Operate at 2001300
volts D.C. 6 mA., Ill-. D.P. Make and
Break, 816. -Any combination or
voltage can be supplied at varying
prices.

24 v. A.C.ID.C. Motors 3lin. x
1316. Very powerful.

110 v. A.C.ID.C. Reversible Motors
31in. x 21;in.,

New Deaf Aid Miniature Valves.
DL72 and CK5I2AX, 91, Ideal for
radio control units.

New Exide Accumulators. 1 x
x IOAH, 61,

A!! Carriage Paid.

THE RADIO &
. ELECTRICAL MART,

253B, Portobello Road,
London, W.I I.

Park 6026.

For Metalworking
or Woodworking

A first-class Lathe is a fine,
investment. It will give years'
of trouble -free service and you
can be assured that with
Myford Lathes you have the
best that your money can
buy. The ML7 3jin. x 20in.
Metalworking Lathe and
ML8 4in. x 30in. Wood-
working Lathe are un-
equalled in Price or Per-
formance.

(MYFORD)

Pip.s.1.41ra4e

tarest:410,0o

ENGINEERING COMPANY LIMITED, BEESTON, NOTTINGHAM.

PLASTIC MARBLE
The entirely new Karlena artificial Stone for casting Bookends, Ashtrays, Wall -Vases,
Statuettes, etc. Sets rock hard with a scintillating crystalline structure like marble
or alabaster for colour, veining, texture, density and hardness. It is enormously strong,
highly resistant to hear, impervious to water. Natural " veining " can be simulated in
any colour. A range cf pigments is ava!lable for this purpose. Most attractive marble
effect in models, plaques 2nd statuary.

MAKE YOUR OWN Flexible MOULDS
Elastomold Synthetic Rubber for
perfect detail and repetition casting.

ELASTOMOLD makes flexible moulds that faithfully reproduce even the most minute
details of ornamentation and surface texture. ELASTOMOLD is permanent and ideal
for repetition casting of plaques, bookends, ashtrays,. and arc models. Moulds can
be taken from any type of material including Karlenite, wood, metal, plaster, cement,
stone, glass, ivory. ELASTOMOLD is incredibly simple so use, and from the moulds
casts can be taken easily, quickly without flaw.

Send for full details of this easy, fascinating and profitable hobby.
KARLENA ART STONE COMPANY LTD.,

PLASTICS 2.F. DIVISION,
SS, DEANSGATE ARCADE, DEANSGATE, MANCHESTER, 3

"00" GALGE
"LINESIDE" KIM'S

for Railway Modellers
These kits are ideal for the man who
would like to find out just where the fas-
cination lies in scenic railway modelling
for they enable him to make a start on a
simple but satisfying job at small expense.
They contain printed card and wood
parts, printed celluloid windows, de-
tailed authentic plans, brick and tile
building papers. The first are of

LARGE SIGNAI. CABIN 4i7
SMALL SIGNAL CABIN 3/8
WATER TOWERS (z types in z kit)2/9
COUNTRY STATION 5/6
PLATFORMS 3/8
FOOTBRIDGE 2/9
LARGE GOODS STATION 6/5

Postage : Single kit 6d., two or more ted.

* The full MODELCRAFT
LIST for 1951 gives details of mere
than 600 plans, plcnbooks, kits and acces-
sories covering every aspect of the model -
maker's art, ships, aircraft, road vehicles,
houses, etc. It costs II- post free and
includes a II- refund voucher for use in
buying Mode/croft goods.

Modeleralt Ltd
77(L), Grosvenor Rd., London, S.W.1

11
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Here is the new labour-saving
way of doing a host of useful
construction jobs and making
a limitless variety of beautiful
things; of model making made
easier and more pleasurable
than ever before. The Wolf Cub
Outfit is the only equipment of its
kind where every part is inter-
changeable. You can begin with as
little as the Wolf Cub electric drill
and build up with specially planned
low price sets of components or you
can buy the complete outfit at once.

4C Take the first step today by writing
for fully illustrated brochure!

3tAt
OkN*S

THE COMPLETE
.,...,.

Vloif Cub
OUTFIT

INCLUDES

ELECTRIC SP,,P1

ELECTRIC

LPTHE KIT

DRILLING
Gatsloktss G

POLISHING

aeal(

Wolf Cub "gr
WOLF ELECTRIC TOOLS LTD PIONEER WORKS HANGER LANE LONDON W.5
TELEPHONE: PERIVALE 5631-4 BRANCHES BIRMINGHAM MANCHESTER LEEDS BRISTOL GLASGOW

HIGHSTONE UTILITIES
Meters, -10 v., Din. Rectifier (A.C.), in
wooden carrying case, 14'6: 15 v., Din..
mc., 9/6 ; 150 v.. 21n.. m/c., 10,- : 3.5 amp.
21n., T.C., 81-

'
4 amp.. Din.. T.C.. in case

with switch, 716: 100 miA. 2in..-m/e., 7/6 :
Meter Movements, Units containing 2-508
microamps, pest 8d. All meters post.
extra.
Bell Transformers. These guaranteed
transformers work from any A.C. Mains,
giving 3. 5 or 8 volts output at .1 amp..
operate bulb, buzzer or hell. Will supply
light in bedroom or larder, etc. PRICE. 8'9.
post 8d. BELLS for use with either the
above or batteries, CI- post 64. BUZZERS,
3'-. or Heavy Duty, 4/6, post 5d.
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used in 'plane Inter -corn..
In self-contained metal case : can be used
to make up a deaf aid outfit, intercom-
munication system, or with crystal set,
complete with valves and Fitting 'Instruc-
tions, 20', post 2/-. Useful wooden box
with partitions to hold amplifier, 2:- extra.
Ditto, less valves. 10/-. One valve ampli-
fier, complete with valve, 106. post 11.
hand Microphones, with switch 1n handle,
and lead, 4/6. Similar Instrument, moving
coil. 7/6, both post (id.
Mike Buttons (carbon,. 2:-. 'Moving Coil,
46. Transformers, 5 All post 44. each.
Sparking Plug Neon Testers, with vest-
pocket clip, 3/3, or with gauge. 3'6. post 3d.
S.B.C. Neon Indicator Lamps. for use on
mains to show " live " side of switches, etc.,
3'6. post 44. Soldering Irons. -Our new
streamlined iron is fitted with a curved
Pencil bit, 200/230v. 50 watts, 1116.
Standard Iron with adjusts,ble bit,
200250 v., 60 watts. 13/6. Ilea, y Duty Iron,
150 watts. 161, all post 6d.
Crystal Sets. Our latest model is a real
radio receiver, fitted with a permanent
crystal detector. Have a set in your own
room, 12;6. post 64. De Luxe Receiver, in
polished oak cabinet. 18.6. Post 1'-. Spare
Permanent Detectors. 2.- each. When
ordered separately. 2T, : with clips and
screws, 2/10, post 3d. Headphones brand
new, S. G. Brown. G.E.C.. etc.. 151-, 23/-. and
super -sensitive. 30/- a pair, post Sd. Neu
Headphones, 10/. a pair. Balanced arma-
ture type (very sensitive), 121 a pair.
Both post fid. New Single Earpieces.
3:6. Bal. armature type, 4.6 ; ex R.A.F.
earpiece. 2/6. post 44. Headphones, In
good order, 6'- (better quality -7/D, all
post 64. (All Headphones listed are
imitable for use sv(th our Crystal Sets.)
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, NEW WANNTEAD, LONDON, E.11.
New Illustrated List sent on request wit',
lid. stamp and S.A.E. Letters only.

Replaceable faces of non-inflam-

R strength. Retains shape and
mable cellulose. High impact

never damages the work. Solid
steel hammer body with knurled

III
face reta

SOFT HAMMER Hammer has cylindrical
both ends.

pegs at
Standard

- ining

faces. Six weights (4ozs.
to 2 lbs.). Dome, cone, taper, or wedge shapes also supplied. Ideal
for machine shop use and general assembly work. Write for details.

THOR HAMMER Co., SALOP STREET, ite done in
'Phone :BIRMINGHAM, ENGLAND. ViCtoria 0987-8.

PRICE 19/- EACH

DUAL RANGE POCKET

-VOLTMETER
0-12 v., 0-250 v. A.C.ID.C.

Robustly constructed in Black Lacquered
Brass Case, this accurate and well -
finished instrument has many uses in
the workshop and the home. The
Dual Range makes possible the accurate
testing of Car, and all L.T. and H.T.
Batteries, and house and workshop
wiring. The moving Iron System permits
considerable overload without damage
to the instrument. Particular attention
has been paid to Scale Clarity.

DIAMETER tins. DEPTH I n

THERMOLECTR1CS LTD.
Chapel Works, Hampton -on -Thames

o TICK with

SCOTCH BOY'
THE ORIGINAL

afidade TAPE
Parcels to secure, address labels to
fix, snaps to mount in album, torn
books and things to mend, Scotch
Boy tapes them in a flash, neatly,
invisibly, without mess or sticky
hands. The most useful all-purpose
aid in the home.

When buying,
look for the
Scotch Boy '`,".'
Trade Mark
and the handy
red plastic
Dispenser.
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TACHOMETERS
Reads 0-6,000 r.p.m.
2.; in. diameter plus narrow
flange for panel mounting.
Simply fitted by means of three
screw holes in the flange.
Clear white figures and white
pointer on black dial, depth
behind flans Ilin., unidirec-
tional cnly. Bezel heavily -

chromium plated. By Smiths Inclustriai :r.Etruments. 3st.
Complete with flexible drive. Fort f!re.

MAGNETIC
MARCH NG"
COMPASS

Ex-R.A.F., in moulded case
approx. 2 in. sq. Large dial.
Luminous. North -0-360
marked with cardinal
points.- Jewelled bearing,
luminous pointer; re-
volving grid -ring and stop
lever. Internal plated
mirror. Split foresight.
A precision compass
for Sportsmen, Hikers,
Cyclists. 22/6Post free.

STUDENTS'
DRAWING
INSTRUMENTS

LINE
RESISTANCE

2001250. v. input,
100:115v. output A.C./
D.C. Suitable for 200 w.
projection bulb Cr ether

'200 .w. apparatus. New,
over-; 7ft. 3 -core cable.

Size, excluding, legs,
51 x 2 x tins. Post free.

Spring - bow'
dividers, spring -
bow" compass
spring-bov4 combination pen-

. pencil corneas's, large di-
viders, large compass, large

- combination pen -pencil compass
BUNSEN and 'drawing pare Well finished.

BURNERS- In bu leatherette cni
-coveredl case. Post free "A0/'

Superior type complete with built-in pilot jet:
Gas control at base ; base heavy black crackle
finish, burner of.plat6c1 brass. Usual sleeve air
inlet control. These Burners -are surplus
to a well-known manufacturer's stock,
made to retail at 17/6.

Cur price, post free, brand new.

SLIDE RESISTANCES

18/6

RUBBER SEATS

Brand new,
latex sponge
MH density.
Many types
and sizes
including :-

D.131 D -shaped, (Sin.' wide I6in.
x 2irt. IS/.

F.043 Bar seat I 2in. diam. x 11/6
F.041 Bar sect, I I Lin. diam. x 2in. 14/6
Please odd 13 postage and racking
for each seat ordered.

10/6

AFRO -SPARES CO

12 amp. I ohm model,
brand new, Post free

1-4 amps., 14 chms, step-
ped winding, Wet' for

charging panels, dimmer;, I )/7
etc. _Brand new. Post free

FIXED TYPE, 17 ohm, amp., Post free8/6

/ (Dept. 20). 70 71, HIGH HOLBORN,
LONDON, W.C.I. Phone AMB 2871 2

EMI INSTITUTES
ISSOCIATED WI rid

MARCONIPHONE
COLUMBIA

11.1111V
ETC.

COURSES
FROM

£11_
PER MONTH

THIS FREE 104 n

PAGE BROCHURE I
dere, i.:es the Course; of Training
offered by E.M.I. Irstitutes-the onli
Postal College which is part of a
world-famous Indust. icl Organisation.

Aeronautical Engineering Meter
Engineering  Draughtsmanship  Elect.
Engineering  Proiuction Engineering 
Management  Languages Refrigera-
tion Engineering  Civil Service  General
Certificate of Education  Radio, Tel -
vision and Electronics University
Training Mathematics  Mechanical
Engineering Heating & Ventilating
Engineering  Public Speaking  Police
 Telecommunication,, etc., etc.
Special Courses to A.M.1.Mech.E.,
A.M.I.C.E.,
A.M.Brit. I.R.E., A.F.R. Ad. S., 4,40

A.M.1.P.E.,

City & Guilds, etc.

a
I

11

a

9

St.
This coupon entitles you to a FREE
copy of "Successful Careers ".

Post to E.M.I. Institutes, Dept. 144
43 Grove Park Road, Chiswick, London, W.4

Name

Address

INmi ismnp moo MOM. Mae

and b sure of
CraftsonauShip
and Quality

126. .G CRAMP

189
WOODWORKERS' VICE

186. E
FITTERS' VICE

186. 8.
MECHANICS'

No workshop or handyman's bench is
complete without a quality vice. When
seeing your dealer, ask for WODEN Tools
by name. He will be pleased to sell you
" WODEN " because, in his experience, he
knows that they
are second to none
for accuracy zn.1

perfect finish.

104. STEEL SASH CRAMP

THE STEEL NUT & JOSEPH HAMPTON LIMITED
WODEN WORKS WEDNESBURY PHONE DARLASTON 331

MAKE MONEY-making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience, you can mass
produce any object from a chessman to a candlestick,
statuette dr model ship, in plaster, resin, concrete, etc.
.. with " VINAMOLD," the flexible mould that gives

the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment. provides a
profitable and enjoyable spare -time occupation with
minimum outlay.
" VINAMOLD " is the flexible mould empiqyed by
leading industries, including the big film studios. Trade
enquiries are invited.

Write for full details and instructions.

VINYL PRODUCTS LTD., (Dept. P.M.2), Butter Hill, CARSHALTON,

SPRAY GUNS for attaching to cylinder vacuum cleaners. Supplied with 3 nipples
for cellulose, paint and distemper. Ideal for oil spraying under car chassis or
nicotine spray for greenfly, etc. 1.319.each, plus postage. SEEREelEU'S. 2/9.
DEMAGNETISERS for tools and small parts. A godsend to every. watchmaker ;
230v. A.C. 81I each. Do not confuse these with the large demagnetiser into which
YOU can put the whole works.
TWO-WAY INTERCOMMUNICATION between rider and sidecar passenger. cycle
or motor -cycle. Complete and foolproof, no batteries to bother with. 19/6 plus
1/- postage.
RECORD -PLAYING AMPLIFIERS for personal use. 230v. A.C...25 1.713. . Pick-
up heads for use with above amplifier which will fit into the soundbox arm of your
old wind-up gramophone. 398. inc. P.T.
RADIO REMOTE -CONTROL transmitters and receivers for operating model
aircraft, boats and other models, or for opening GARAGE 'DOORS. at a. distance.
Transmitter. g4.5:7 : receiver, 24.515. Made with superlight components. and
employing latest type valves. Both sets ready for installation, but not including
batteries. Send for price list.
CONTACT MIKE AMPLIFIERS for Trio size hand. 230v.-A.C.. £61176. 'Contact
mike amplifiers for larger bands of greater sound level, quotations on request.
THE ISOTOPE Pocket Signal Generator. This miracle radio' and television
fault-finder carries in pocket like pen. 39%8 complete with comprehensive oper-
ating instructions.
PHOTOGRAPHIC FLASH GUN.-Components and circuit for horde construction.
Send for price list. , ,

MAGNETIC RECORDING COMPONENTS.-Tape, wire, raptors. record and
playback heads, erase heads. conversion kite for radiograms and portable gramo-
phones. Send 21d. stamp for price het, mentioning RECORDING. P .  -.
All items advertised in April and May issues still available except the exposure
meter kits.

PARK RADIO OF MANOR PARK
783, ROMFORD ROAD, LONDON, E.12

1C9
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THE "ZYTO" 34" LATHE
BRITAIN'S FINEST LATHE VALUE

IV" BETWEEN CENTRES

Back Geared, Gap Bed, Tumbler Reverse, Screwcutting, Surfacing,
Sliding, Full Compound Slide Rest with Rack Feed, Hollow
Mandrel, Hollow Tallstock No. 2 M.T., Set -over Tailstock. Supplied
complete as shown with full set Changewheels, Backptate, etc.

BRIEF SPECIFICATION
Height of Centres. 3Iin.
Distance between Centres, 12lin.
Height from Gap, 4lin.
Height from Saddle. 2in.
Guide Screw. 8 T.P.I.
Headstock Mandrel, admits din.
Tallstock Barrel. admits tin.
Headstock Pulley. 3 Speeds, :in. Flat Belt.
Faceplate Diameter, 6In.
Overall Length of Lathe. 30in.

PRICE

f28/I/0
Please ask for our new
Easy Payment Plan

BOOK YOUR LATHE NOW
Fuliy illustrated leaflet of the " ZYTO" Bench and
Motorised Lathe free and post free on request.

S. TYZACK & SON 12'
341-345 OLD STREET, LONDON, E.C.I
TELEPHONE: CLERKENWELL. 8301 (TEN LINES)

THERMOLECTRICS LTD.
CHAPEL WORKS  HAMPTON -ON -THAMES.
Here is an opportunity for the amateur
engineer to acquire a precision Bi-metal
Thermostat controlling A.C. currents of
I Amp within the temperature range 50
degrees to 200 degrees Fahrenheit. The
range of application is wide and includes :
Temp. warning devices, control of small
ovens, incubators, Electric Blankets, etc.
ASBESTOS FLEXIBLE HEATING
CORD. II- per yard. In the following
resistances : 15, 25, 200, 400 Ohms per
yard. For Electric Blankets, Small Ovens,
experimental heating.
DRAWING AND INSTRUCTIONS
for the construction of 60in. x 30in. Electric
Blanket. 216 etch.
ASBESTOS SLAG WOOL. 11- per lb.
THREE HEAT SERIES PARALLEL LINE -CORD
250v. 116 each.
in. FINE SILVER -TIPPED CONTACT SCREWS.

BI -METAL. bin. wide x .036in. 40!- per lb.

Price 3/9 each

SWITCHES. I Amp

6d. each

6 MARLCO
KNURLING TOOL

Range 0-4in. All steel, case-hardened.
Can be assembled to operate in front or
behind work. Will exert great pressure
without strain to light lathe. Floating
jaws will follow workpiece and enable

knurling to be started in its
middle. Diamond and
straight cut knurls available.
Full particulars on request.

W. H. MARLEY & CO., LTD.,
Eng. T Dept., New Southgate
Works, 105 High Rd., London,
N.I I. Telephone: ENTerprise 5234

SENSATIONAL TAPE RECORDING
INVENTION BY QUALTAPE

ENGINEERS

Your Radio or Radio Gramophone can now be used in conjunction
with the Qualtape Deck and Preamplifier. Radio and Records
faithfully and perfectly recorded, without use of Microphone and
whilst listening. Reproduction is guaranteed equal to your
radio. Microphone jack is provided for other purposes. Wow
is non-existent. Post Card brings illustrated brochure and details
of all Qualtape manufactures. Demonstrations by appointment.

Price £13 : 13 : 0

Addres6 : DEPT. P.A.
ELECTRONIC SERVICE

(Hallamshire) LTD.
BUTTON LANE SHEFFIELD

1Wephone: Sheffield 21015!

WOS-SPECIALISTS IN
TEST EQUIPMENT
The AVO range

needs no introduction from us. We can, however, sup-
ply from stock most instruments in the range on
attractive Hire Purchase terms.

Description
Valve Characteristic Meter ...
Electronic Test Meter
`Nide Range Signal Generator

Battery)
Universal Bridge
Electronic Test Unit ...
Model " 7 " or " 40 " Avometer
Heavy Duty Meter
Universal Avominor
D.C. Avominor

(Mains

Cash
Price Deposit

12 Monthly
Payments of

E60 0 0 E20 0 0 7613
£43 0 0 E12 0 0 5216

or
C33 0 0 E10 0 0 37/6
C26 0 0 £9 0 0 3216
£19 10 0 Ur 0 0 2516
£19 10 0 £6 0 0 2516

£15 0 0 LS 0 0 201-
£10 10 0 £3 10 0 151-

£5 5 0 El 15 0 912

The AMPLION All-Puipose TEST METER
 If OU.11.1TV 31.0"ING  smt.t:-covr.4 NER 10 ICAN(iLS(OIL /METER 310LEMENT INTER:sou. ILLITER1
Who would have thought that all these features-and more
-could be made available in a high grade all-purpose
multi -range Test instrument for so small a cost? The
outstanding sensitivity of this precision movie; roll
instrument makes it ideal for all who require a universal
test meter for professional or amateur use.
SENSITIRTIA. 1.800 ohm per volt on all D.C. and A.C.

ranges.
RANGES  10v. 100v. and 500 volts D.C. and A.C.

 50 ma. and 500 MA. D.C.
 Resistance up to 200.000 ohm (3.000 ohm

centre scale) with self-contained battery.
 5,000 Volts Range with a separate II.T.

test prod (9:8 extra).
 Supplied with test prods.
 Multicolour scale easily

readable.

Limited quantities
only

PRICE £5

or 20j- deposit
and 12 monthly pay-

ments of 10 -
High grade leather
case, if required, 15/-

eNtra.

E &G MAIL ORDER SUPPLY Co., The Radio Centre,
33, TOTTENHAM COURT ROAD., LONDON, W.I.



296 NEWNES PRACTICAL MECHANICS June, 1952

EXPERT ADVICE ON YOUR CAREER
144 -PAGE BOOK -Free!
An unusual opportunity you cannot accord to miss

Are you looked upon as an up-and-coming man in your job ? Have
you already been noticed by the right people-or are you just one of the
crowd, plodding along in a rut that leads nowhere ? YOU have it in
you to succeed-to be somebody, but only experts can help you find
out where YOUR opportunity lies. Fill in this Confidential Advice
Form and our Careers Experts-they have helped thousands of men
just like you-will send you a frank, personal letter of advice on your
best methOd of achieving success in Engineering. Whether you act on
our suggestions will be for you to decide. But you owe it to yourself
to find out what you COULD achieve....

.-1_-FREE CONFIDENTIAL ADVICE FORM.
Please send me a copy of " ENGINEERING OPPORTUNITIES " and your expert advice
on how I can best advance my career and make the most of to -day's opportunities. I under-
stand that the details given on this form will be treated in strict confidence and assume
no obligations whatsoever.

NAME AGE DATE
(PLEASE WRITE IN BLOCK LETTERS)

ADDRESS

What type of position appeals to you most '

Have you a particular hobby or recreation?

Where were you educated

At what age did you leave school

What were your strongest subjects at school ?

Have you attended classes since leaving school T

Have you any knowledge of technical subjects (If so, give details)

What is your present occupation 7
What positions have you previously held ?

Have you served an Apprenticeship ? (If so, give details)

Would you like to secure promotion in your present work or prefer to enter a different branch of the Engineering industry

What salary would you be prepared to accept for the time being 7

If you would like to put some letters after your name, please state what examination or qualification interests you

If, after considering the foregoing information, our Advisory Expert believes that you would benefit from a special course of
instruction, how many .knurs a week could you devote to it
On taking the course would you need the immediate assistance of our Employment Dept. (licensed annually by London County

Council) ?

Any other information about yourself which you think will assist us to weigh up your case before we send you a letter of personal

advice.

THE HANDBOOK AND PERSONAL ADVICE ARE FREE & WITHOUT OBLICATION
M1111111.11

IF YOU PREFER NOT TO CUTComplete and post this Advice Form today ! THIS PAGE, COPY THE FORM
OR WRITE A LETTERTHE ADVISORY MANAGER

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

4I0A, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE, LONDON W.I.

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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JUNE, 1952
VOL. XIX
No. 222

PRACTICAL ED.

MECHANICS F.

Owing to the paper shortage " The Cyclist," "Practical Motorist," and "Home Movies " are temporarily incorporated.

FAIR COMMENT By The Editor

Scientific Signs of the Times
DURING April I gave a lecture,

at the Birmingham Chamber of
Commerce, organised in conjunc-

tion with Messrs. John Hudson, Ltd., the
booksellers, also of Birmingham, taking
as my topic " Scientific Signs of the
Times." It was a pleasure for me to
meet so many of our readers. I cannot
afford the space to report my lecture
in full, although I observed that the
Press gave a fair summary of it. I did,
however, make a plea for the formation
of a Ministry of Inventions so that
British inventors will be at least on a
level with inventors in all other countries.
In Russia to -day inventors are treated
as demi-gods and they always have been
in Germany. In America there is the
Mellon Institute to help the poor
inventor along. In this country quite
often the Patent Office alone makes
money out of inventions. The Inventors'
Club feature of the television programmes
has provided an enormous incentive to
inventors and I am glad to note that as a
result of the publicity given on the
television screen, many inventions have
reached production and are earning good
rewards for their sponsors. The Ministry
I have in mind would not replace the
Patent Office. It would supplement it,
and, once a patent has been granted, it
would not be possible for it to be set aside
in the Law Courts. This Ministry would
also act as a clearing house for inventions
and put inventors into touch with
possible manufacturers. Such a Ministry
would be of enormous benefit to the
country.

I pointed out during the lecture that,
whilst science had opened its Pandora's
box during the past twenty years, and
revealed many scientific secrets, develop-
ment must inevitably be comparatively
slow because of the financial limitations
imposed by rearmament and our debt
to America. Discoveries will crowd upon
us and so will inventions, but until
this country is able to pay its way and
has fulfilled its rearmament programme
we cannot expect any very rapid develop-
ments.

Atom power, undoubtedly, is here,
but it will be many years before it is
harnessed generally for peaceful pur-
poses. The future of this country depends

upon finding some substitute for coal.
We are not short of it, but for reasons
which are well known we are unable to
get it out of the earth in sufficient
quantities If we did, many of our
troubles, financial and otherwise, would
vanish. If we coulu export adequate
supplies of coal we should be able to
import more goods and also pay our way.
Why has coal never been converted into
power at the coal face ? Why cannot it be
pulverised, mixed with water, pipelined
to various centres throughout the country,
dehydrated and made into coal bricks ?

Although the jet engine has made
rapid strides, it will be many years before
the piston and crankshaft engine has been
displaced. Our financial position is such
that we shall be unable to afford the
considerable outlay necessary for develop-
ment of the new engines, and for the
new plant which will be required.

OUR £200 COMPETITION
ENTRIES for our national compe-

tition announced in the two
previous issues, for which we offered

Mr. F. Cumin being introduced by the Marquis of Doile!,all at the Birmingham
Chamber of Commerce, when he gave a lecture on" Scientific Signs of the Times.'

SUBSCRIPTION RATES
including postage for one year

Inland - - - - 14s. per annum.
Abroad - - - - 14s. per annum.
Canada - - - - 13s. per annum.
Editorial and Advertisement Office : " Practical

Mechanics," George Newnes, Ltd.,
Tower House, Southampton Street, Strand, W.C.2

'Phone : Temple Bar 4363
Telegrams Newnes, Rand, London,

Registered at the G.P.O. for transmission by
Canadian Magazine lost.

Copyright in all drawings. photographs and
articles published in " Practical Mechanics " is
specially reserved throughout the countries
signatory to the Verne Convention and the
U.S.A. Reproductions or imitations of any of

these are therefore expressly forbidden.

£200 in prizes, closed on June 1st
and, as announced, the results will
appear in our issue for August. We
have received a large number of entries
and the adjudicators have commenced
their examination of the entries. A
cursory examination shows that most
of th.tn are of high quality and display
considerable ingenuity. Most competitors
have captured the spirit of the compe-
tition and it is obvious that apart from
the prize winners a large number of other
competitors will see their efforts in
print and receive cheques for them.

F. J. C.
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A Simple Telescope
Constructional Details of an Easy -to -make and Efficient Instrument

THE purpose of this article is to describe
and give drawings of the construc-
tion of a telescope which, by the

expenditure of quite a modest sum and the
use of a few woodworking tools, will yield to
its maker many very pleasant hours of
observation, of details which he has possibly
never before seen. It will, on a clear night,
show the oblate form of Jupiter, some of his
satellites and possibly the belts. The rings
of Saturn and the crescent form of Venus
will be clearly visible, whilst the Moon,
before or after the " full," will be a won-
derful sight.

The Lenses
The primary facts about this telescope are

that it is to have a simple non -achromatic
object glass, having a diameter of 'gin. or
a little over, and a focus of 4oin., a cardboard
tube for a barrel, an eyepiece of the Huygen-
ian type, such as I have already described in
PRACTICAL MECHANICS for September, 1951,
and a stand with a head or top which will
give equatorial movement to the instrument.

I stress this equatorial design for the head
of the stand because it has very great advan-
tages over what is known as the alt -azimuth
mount and is just as easy to construct.

The first thing to do will be to acquire
the object glass ; this is a thin double convex
lens which will be mounted in the tube in
the same manner as are the lenses of the eye-
piece in their focusing tube.

To obtain all the lenses an excellent plan
would be to order from a reliable firm of
lens makers who are themselves specialists in
telescopes and other optical instruments.

Messrs. Broadhurst Clarkson & Co., Ltd.,
of 63, Farringdon Road, London, E.C.I, have
arranged to supply to readers of PRACTICAL
MECHANICS the three lenses required for this
telescope: the object glass, 'gin. dia. by 4oin.
focus ; the eyepiece Field lens, zin, focus
x lin. dia., and the eye lens, .66in. focus
x gin. dia., all for the sum of LI 23. 6d.
Making the Barrel

Having obtained the object glass, next
find a strong cardboard tube, which is per-
fectly straight and with the ends cut dead
square. Choose a tube which is made of
whole sheets of cardboard, rolled and glued ;
not one of those in which strips are wound
spirally ; these latter have no great strength.
If there is any difficulty in obtaining a tube
in one length, the barrel can be made up of
two zoin. tubes of the same diameter, butting
them together and -joining them by successive
bands of thin card, or thick cartridge paper,
loin. long glued around the middle, thus
making one long tube of 4oin. Care must
be taken to see that it is perfectly straight
before the glue has set. In the drawings

By E. W. TWINING

which follow I have assumed that the tube
will have to be joined. In Pig. r the band
is marked J.

Into one end of the tube the O.G. is to
be fitted. It may be that the diameter of
the glass will be a little greater than I have
indicated, possibly up to as much as 'lin.,
and the nearest obtainable diameter of tube
may have to be a trifle larger than this. The
thing to do in that case will be to put a
lining of thin card in the tube as many thick-
nesses as will be required to bring the internal
diameter down so that the lens fits comfort-
ably without forcing ; the lining is shown at
L in Fig. 1. Inside this lining a shoulder
must be formed by a *in. wide band of
thicker cardboard (marked B1) to form a
rebate to support the lens.

Next black the inside of the tube. Artists'

eyepiece No.' of tin. equivalent focus ; this,
with the 4oin. O.G., will give a magnifying
power of 4o, which is possibly as much as
the glass will stand. At some later date
perhaps a little higher power can be tried.

The length of the brass tube for the eye-
piece No. t is 4in. and this must have room
to slide longitudinally for focusing. Wrap
around this tube, quite tightly, a band of
black velvet (V in Fig. 1), with the pile
next to the brass ; let this be tin. wide ; zin.
velvet ribbon would be ideal for the purpose
because of the selvedges. Allow the cut edges
to butt together longitudinally and secure
them with a strip of glued paper. Then
glue on to the velvet successive bands of thin
cardboard, until a cardboard cylinder C is
formed of about 'gin. outside dia. The
glue must not be sufficiently liquid to soak
through the velvet. Next cut three discs:
D, D and D (Fig. 7), from either very thick
card or from plywood, which will fit tightly

Fig. 2.-Cross sections of the telescope barrel showing alternative methods of making the declination
axis attachment.

process black or poster black will do, since
it is a water paint, but vegetable black in a
thin lacquer or weak shellac solution is better.
It must, whatever is used, dry with a dead
black surface. When dry, insert two stops
cut from thin cardboard fitting tightly in the
tube, one Si at 13in. from the object glass,
having a r*in. circular hole cut in its centre,
and the other S2 at 26in. from the O.G. with
a tin. hole. These stops must be blacked
before being stuck in.
The Eyepiece End

Before we can deal with the other end
of the telescope barrel the eyepiece must be
made, using tin. dia. brass tubing exactly
in accordance with instructions given in my
previous article, " Telescope Object Glasses
and Eyepiece Lenses," in the September,
1951, issue. For this 'gin. telescope make

into and be glued in the barrel tube. Each
of these must have a truly circular hole cut
in its exact centre, of such diameter as will
just push over the cardboard cylinder around
the eyepiece. The cylinder and the discs'
must be glued together, blacked and,
glued into the telescope barrel, as shown on
the right hand end in Fig. 1.

When everything is dry and set slide the
brass eyepiece out of the velvet. Insert the
object glass and secure it with an outer band
of cardboard, having a width of about lin.;
the ends of which must butt neatly together
and be glued into the barrel. This is B2 in
the drawing.

The Saddle
This completes the telescope barrel with

the exception of a strengthening ring on the
outside, at the O.G. end: R. in Fig. z,

0

C

V

5' S

\R

20'
1 7'

DA
4048ARREL TUBE

Fig. x.-Section of the telescope barrel and cradle.
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14 20 24 26 28'

SCALE OF INCHES.

Fig. 4.-Two views of a tripod
equatorial stand, with the com-
pleted telescope mounted in position.

and the attachment of the wooden saddle -
piece with the declination axis: DA Fig. 2
is a cross section through the barrel, the
jointing band J and the :ong piece of
the saddle with the axis, DA, glued into it,
all in accordance with Fig 1. This is not
so much a saddle as a cradle, for the only
pieces which are curved to fit the barrel
are those of tin. thickness, which are glued
and bradded on at the ends. Shown also in
Fig 2 is an alternative way of making the
declination axis attachment. On the left it
is shown built up of three pieces and on
the right constructed by hollowing out, with
gouges, one solid piece of wood, thus making
a proper saddle. The reader can follow the
method he prefers, but I think the three-
piece construction is the more simple because
the main piece into which the axis is glued
can be cut, as can every other part of the
equatorial head, from fin. floorboard.

After the saddle is glued to the barrel I
suggest, since the tube cannot be pinned to
the wood from the inside, that the glued
joint, on to the cardboard tube, be made more
secure by wrapping a single band of tin.
linen tape (T in Figs. I and 2) soaked in
glue around each end of the wood and
around the tube, letting the ends meet, or
overlap on the wood on the opposite side to
the tube.

Declination and Polar Axes
Both the declination axis and the polar

axis-to which I shall shortly refer-are
made from in. dia. dowel wood which should
be of straight grained birch. I have seen
broomhandles of this wood and of this
diameter, beautifully straight, true and
smooth, and if one of these can be purchased

SECTION ON AA

there will be sufficient material for two or
more axes.

For the declination axis a length of gin.
should be cut off the broomhandle and nicely
rounded at the end opposite to the saddle ;
on this end a weight will be required to
balance the telescope when the declination
axis approximates to the horizontal. This
weight, WT in Fig. 3, will be best cast
as a ring in lead ; it will be detachable and
held, when in use, by two split pins, wooden
pegs, or in some other suitable manner. If
split pins are used, and they make the sim-
plest fastening, they should be Ilin. long
by 1in. dia. Any car repair garage will
supply them.

Fig. 3 is a general view of the whole tele-
scope barrel and declination axis, with eye-
piece in position. Around the axis there
should be a washer of very hard cardboard,
glued to the saddle piece ; this is lettered
W in Figs. I and 2. Several thicknesses
of Bristol board, as used in making the eye-
piece, glued together, should be used for this.

The next thing to make will be the polar
axis with the crosshead at the top. This
axis is 91in. long and the fin. crosspiece, into

I..

I ,

1W 13'

which this axis is glued, will be 5kin. long
by 2Iin. wide. The hole for receiving the
axis must be bored dead at right angles in
the crosspiece and 2in. from one end of
it. At each end of the crosspiece are bear-
ings, cut preferably from 9mm. lin.) ply-
wood, to carry the declination axis, as shown
in Fig. 4. Both these bearings can be cut
square but in the drawings I have shown
the one nearest to the telescope truly circu-
lar in outline ; this is done in order to
provide for a simple clamp in declination.
Such a clamp will be found of very great
convenience in using the telescope because,
when the heavenly body under observation
is in the field of vision, the instrument is
clamped in declination and cannot then be
accidentally shifted. One rotative movement
only about the polar axis, is then required
in order to follow the apparent passage of
the body across the heavens.

The polar axis and the crosspiece with the
bearings make up the crosshead. The axis
fits and rotates in bearings of plywood as
shown in the drawings, which bearings are
glued to a portion of the stand and, with
the top of the stand, constitute the equa-
torial head.

Latitude Angle of Polar Axis
In Fig. 4 are two drawings of an equatorial

tripod stand. I have shown the polar axis
making an angle with the horizontal, or
ground level, of 511', which corresponds with
the latitude of the cities and towns named in
the arc of that angle. For the beginner
in matters telescopic and astronomical must
understand that, with an equatorial mount-
ing, the polar axis must be set up at such
an angle that it is parallel with the true
axis of the earth. From this fact he will
realise that the angle which his polar axis
must make with th:: ground will be con-
trolled by the latitude of the place in which
his telescope is to be used.

As, of course, not all of my readers live
on the 5110 parallel of latitude I give below a
brief list of some of the principal places in
Great Britain, taken in order from south to
north.
Plymouth ..
Southampton
London, Bristol,

Cardiff .. .

Birmingham
Manchester..
Preston, Leeds, Hull
York, Harrogate ..

sol Darlington, Middles -
51' brough.. 54i°

Newcastle -on -Tyne 55°
Ayr .. 55}*
Glasgow, Edin-

burgh .. 56°
531- Dundee .. 56i°
531° Aberdeen 5i°
54' Inverness 574°

51!'
524`

Not all of the cities and towns are exactly
on the latitudes stated but the angles given
are sufficiently near for the setting up of any
small equatorial which is not fitted with
divided circles and clock driven. Further-
more, I may' add, that the latitude angle of
any place other than those I have named,
can be obtained from good maps, particularly
those of the Ordnance Survey Department.

Tripod Stand
Three alternative forms of stand will he de-

scribed for the telescope and the first is a
tripod (Fig. 4), all the parts of which can be
made from lengths cut from in. red deal floor
boards.

(To be continued.)

- 40' FOCUS
1332'

214'
40' BARREL TUBE

-T
184'

WT

Fig. 3.-General view of the com-
pleted telescope barrel and declin-
ation axis, showing the eyepiece in

position.
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One of the reinforced concrete radio -relay towers

ANEW chapter in telephone history was
opened last autumn when the first
telephone call was speeded from coast

to coast along the new microwave radio -relay
skyway of the Long Lines Department of the
American Telephone and Telegraph Com-
pany.

Supplying a new backbone telephone route,
vital to the civilian and military needs of the
United States, the project is the longest
microwave system in the world. It is the
product of years of engineering effort and
close co-operation by the development,
manufacturing and operating units of the
Bell System.

The new facilities, which for the first time
will send telephone conversations across the
continent by radio rather than wire or cable,
were opened in a ceremony in Long Lines
headquarters.

Microwave Towers
Built in about three years at a cost of

Trans -continental
Radio -relay System

The New Coast -to -coast T.V. and Telephone Service in America

40,000,000 dollars, the system will relay calls
along a chain of . 107 microwave towers,
spaced about 3o miles apart. The tremend-
ous distances involved, together with the large
number of radio channels required, posed a
new set of problems for the Bell Telephone
Laboratories. Three new developments pro-
vided the answers-first, a new electronic
tube outstanding in performance at super
high frequencies ; second, a greatly improved
metal lens which would handle thousands of
simultaneous telephone calls ; and third, a
unique system of filters representing an
entirely new contribution to the field of com-
munications. This electronic equipment was
made and installed by the Western Electric
Company, manufacturing unit of the Bell
System.

Messages will ride super high -frequency
radio waves in the 4,000 megacycle range
(4,000,000,000 cycles), compared to the
ordinary radio broadcasting range of 550-
1,600 kilocycles (550,000-1,600,000 cycles).
Radio waves used in the relay system are
about three inches in length as against wave
lengths of about i,000 feet for frequencies in
the middle of the standard broadcast band.
Amplifying equipment in each relay station
boosts the power of the radio signals
so-millionfold, then they are focused in a
narrow beam by the directional antenna, and
sped to the next tower where the process is
repeated.

TV and Telephone Messages
Designed to carry television as well as

telephone messages, the system is already
transmitting network TV shows as far west
as Omaha, Nebraska, midway point in the
3,000 -mile New York -San Francisco route.
The western half of the route is expected to
be equipped to handle coast -to -coast tele-

An unusual view of a radio -relay station high up in the Sierra -Nevada mountains

vision by the end of next month. Initially,
however, the system will provide one east to
west channel for television. Another channel,
west to east, will be ready for service later.

The radio -relay route will become the
seventh telephone highway to cross the great
western expanse of the country. Telephone
engineers point out that the radio -relay
system will not replace other types of corn -

A cut -away view of a typical concrete station in
the radio -relay system .

munications, but will supplement those
already in operation .- -

The first trans -continental telephone system
was an open wire line which was opened for
service January 25, 1915. On that occasion,
Alexander Graham Bell, in New York, spoke
to his one-time assistant, Thomas Watson,
who was in San Francisco. Since then,
three other open wire lines, each capable of
carrying dozens of calls simultaneously, and
two cables, each containing hundreds of
circuits, have spanned the continent over
diverse routes.

The first trans -continental telephone cable
followed a central route across the country
and was placed in service December 22, 1942.
The second cable, which was coaxial, fol-
lowed a southern route and was completed
November 15, 2947. Thus with different
types of facility available-open wire, cable,
and radio -relay along different routes-the
American nation is assured of continuous
communication from coast to coast.
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Technical Blacks
Their Uses and Some Simple Methods of Producing Them

THE " technical blacks," as they are
sometimes called, play a surprisingly
extensive part in modern arts, tech-

., nologies and decorative processes. Their
consumption in this country alone goes into
many thousands of pounds annually. Yet,
fundamentally, they are all (or, perhaps, more
accurately, nearly all) based on amorphous
carbon, that commonest of elements, in vari-
ous degrees of purity.

In one way or another we are all users of
one or other of these " technical blacks."
The amateur chemist makes great use of
charcoal, animal charcoal and " bone black "
for filtering and purifying his solutions. The
gardener utilises charcoal in one or other of
its forms. The enthusiastic aquarist or fish -
keeper often pins his faith to certain varieties
of prepared charcoal as an efficient absorber
of deleterious gases in his aquarium waters.
Even as a special fuel for domestic irons and
other appliances, the use of ordinary charcoal
is not quite obsolete even to -day. The artist
and the water -colourist, of course, has his
ivory blacks, his peach blacks and his lamp -
blacks. So, also, has the more utilitarian
painter and decorator. Without charcoal in
one of its many forms, we could hardly have
utilised the gas mask or respirator, and with-
out the employment of one black or another
in the printer's ink on this page you could
hardly expect to be perusing this present
article, and examining its illustrations.

Indeed, throughout the whole gamut of
arts and industries there is usually a call,
somewhere or other, for one of the many
" technical blacks " which come to our notice
so frequently but which we think so very
little about.

Charcoal Making
Take for instance, ordinary charcoal-

" wood charcoal," as it has been called for
hundreds of years. This is a very useful
material. Not only does it find many work-
room and domestic uses, but it is also of
great service to the amateur chemist and
experimenter as a reducing and gas -absorb-
ing agent and, also, as a very efficient filter-
ing medium.

By J. F. STIRLING

Much marking -out and sketching is done
with the aid of charcoal sticks, and in tech-
nical photography, too, charcoal is useful,
since the marks which it makes do not reflect

Perforated
metal wedged
/1) position

Wooden sticks
to be

charcoabsed

Lower metal
plate

A simple type of carboniser necessary for the
home production of the various charcoals and

blacks.

light like those of a lead pencil and, conse-
quently, they photograph dead black.

Commercial charcoal in sticks is not exactly
an inexpensive article to buy, yet it may be
made easily and inexpensively enough in the
very simple apparatus illustrated in the
accompanying diagram. All that is required
for home charcoal production is a fairly
large -sized round " tin " of the coffee or

Showing the method of sieving a black pigment in order to
obtain a fine powder of uniform particle size.

cocoa type, together with a nice red kitchen
fire.

The lid of the tin should fit tightly and it
should be pierced with one or two holes to
permit the escape of gases. It is better, in
fact, if a six-inch length of iron tubing is
attached to the tin lid so that the escaping
gases can be led clear of the tin.

Two perforated plates are required for the
interior of the tin, one fitting in place about
half an inch from the tin bottom, the other
about tin. from the top of the tin.

Between these plates is loosely packed the
wood which it is desired to " charcoalise."
The best wood for this purpose is beech, for
this gives a closely -grained highly -absorptive
charcoal. However, any wood can be used
for the purpose, but it is better, if possible,
to avoid using woods containing a good deal
of resin, such as pine and fir. Remember,
also, that the prepared charcoal will have
exactly the same shape as the original wood.
Hence, if charcoal sticks and pencils are
required, the wood must be thus shaped before
being placed in the tin.

Having packed the wood in the tin and
fitted the lid thereon, the entire assembly
is placed in the middle of a red fire in a
deep grate. The red coals or coke should
entirely surround the tin, leaving only the
exit pipe of the latter protruding above them.

Almost immediately, fumes will issue from
the exit pipe of the tin, and presently they
will be able to be ignited by holding a light
to them. The wood .inside the tin is now
undergoing a process of what is termed
" dry distillation," whereby it is being chem-
ically broken up into gases, tars, water and
other substances, all of which are driven off
from the :scene of action. When no further
gas or fumes issue from the exit pipe of
the tin continue the heating for ten minutes
longer, and then remove the tin from the fire
and allow it to cool.

On opening the tin, the wood will be found
to be completely carbonised or " charcoal-
ised " throughout, yet retaining its original
form.

When finely powdered, the above wood
charcoal will form the " charcoal black " of

The manufacture of genuine ivory black. Scrap pieces of ivory
(old piano keys, etc.) are calcined at red heat in a porcelain

crucible over a bunsen burner.
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the artist. Its pigmenting properties are
not as powerful as some of the other blacks,
but it is most useful for mixing with whites
to form delicate greys.

Nut Blacks
By treating nut shells, particularly coco-

nut shells,in exactly the same way we can
make a harcoal of exceedingly high gas -
absorptive powers. These " nut blacks " or
" nut charcoals " have been much used in the
past for respirator making. A glance at the
accompanying table will enable the reader to
obtain a clear idea as to the enormous gas -
absorptive properties of these nut charcoals.

There is another very useful variety of
charcoal which is readily made. This is the
well-known "animal charcoal." It is pre-
pared by calcining bones in exactly the same
manner as that employed for the making of
wood charcoal. More gases are given off
than in the case of wood charcoal manufac-
ture, but the two processes are exactly the
same. The animal charcoal, thus produced,
is of a very porous texture, and it is dead
black in colour. It is not used so much for
absorbing gases but, rather, for absorbing
and retaining impurities from solutions.

You may, for example, have a solution
of, say, salicyclic acid or benzoic acid which,
being impure, has a brown or yellow colour.
Filter the hot solution through a bed of
animal charcoal broken up into small pie,es,
and the solution will emerge colourless, the
animal charcoal having taken up and retained
the coloured impurity. Countless chemical
processes, including large-scale ones, are
based on this simple fact.

When powdered, animal charcoal is known
as " bone black." It has been used as a
pigment in this form, and, unfortunately, .

this " bone black " has been used for adul-

terating genuine ivory black, a material which
we shall describe later. But, strictly speak-
ing, bone black is hardly a true black at all,
for it only contains about to per cent. of
black carbon, the remaining 90 per cent.
of the mass consisting, for the most part, of
white calcium phosphate.

Indeed, by digesting powdered animal char-
coal or bone black with warm hydrochloric
acid for some time, the white calcium phos-
phate can be dissolved out, leaving the in-
soluble black carbon. This material has
sometimes been sold as " ivory black," yet
it is not a true product of that nature,
although its pigmenting properties are of a
high order.

Making Lampblack
Perhaps the most important of all the

technical blacks is the well-known lamp-
black. On a large scale this is made by

burning waste oils and other combustible
materials in a very limited supply of air and
by collecting the resulting " smoke " of
carbon particles on special mats or
" blankets ' suspended in specially -designed
collecting chambers.

On a small scale, ample supplies of this
black can be obtained by the method illus-
trated herewith. The flame of an oil lamp
burning paraffin oil is allowed to impinge on
the surface of a glass flask through which a
slow stream of cold water is allowed to pass.
The lampblack is deposited continuously, and
it is scraped off from time to time.

If, instead of an oil flame, we use a gas
flame, the product is called " gas black."
What is known as " acetylene black " is
deposited in precisely the same manner, using
an acetylene flame. Acetylene black is sup-
posed to be exceptionally dense in blackness
and, also, to have an extremely fine particle

(Above) Making
lampblack on a
small scale. The
flame of an oil -
burning lamp is
allowed to impinge
on the under sur-
face of a .flask
through which flows
a stream of cold

water.

Grinding up the cal-
cined ivory black
previous to " grad-
ing " or sieving.

size. But, generally speaking, all these
blacks consist of fine particles which will
readily pass a 30o standard mesh, so that
no special grinding process is required for
them afterwards.

One would expect lampblack, carefully
made, to consist of pure carbon. Such, how-
ever, is not the case. It contains traces of
hydrocarbons-compounds of hydrogen with
carbon-traces of water and remnants of oil
(in the case of lampblack made from an oil
flame).

Many of these impurities can be got rid
of by heating the lampblack to redness for
some time, remembering, of course, that, at
red heat, carbon will combine with the oxygen
of the air forining the gas, carbon dioxide,
and so burn away completely if the heating
is too protracted. But to get pure carbon
from lampblack, we must heat it to redness in
a stream of dry, pure chlorine gas. The

chlorine combines with the hydrogen of the
hydrocarbon impurities, forming hydrochloric
acid gas (which is driven off) and leaving the
carbon behind.

" Sugar Black "
In passing, it may be interesting to note

that the purest charcoal or carbon black is
prepared by carbonising pure white sugar and
by subsequently heating it to redness in a
stream. of chlorine gas. The product so
obtained is denser than the other charcoals,
having a specific gravity of 5.57 against that
of 5.44 for ordinary charcoal.

When charcoal is thrown on water it
usually floats. This is because it is buoyed
up by the absorbed air which it contains.
But if its contained air is sucked out by
means of a vacuum pump, the charcoal will
immediately sink.

" Ivory Black "
Coming, now, to the true ivory black. The

genuine variety of this material is made by
calcining ivory. For this reason it is
expensive, and the genuine material is not
easy to obtain. Yet, given a supply of ivory
scrap, such as old piano keys, it can very
readily be made by calcining the ivory
material in a porcelain or silica crucible over
a gas flame. A dense black product will be
obtained. This will have to be finely pow-
dereji and passed through a fine sieve to
reduce it to a more or less uniform particle
size. A 200 mesh standard sieve is the most
suitable for this purpose, although coarse
muslin or other similar fabric can be used
for the same purpose.

Ivory black does not consist of pure car-
bon. In fact, its carbon content is not as
high as that of lampblack, since it contains
mineral matter, a little tarry matter, some
ammonia and other substances. Yet, as an
artist's pigment, both for oil and watercolour
work, it is very much admired, being per-
fectly fast to light and giving a softer black
than lampblack, which latter pigment, when
used for the same purposes, has a harder
shade which, sometimes, has a slightly green-
ish cast.

Vine Black
Another black which is often sought after

by artists is " vine black." This is manufac-
tured on a small scale merely by calcining
vine roots in the above manner. It contains
more carbon than ivory black, and, in char-
acter, is about halfway between lampblack
and ivory black. Still another artist's black
is " peach black," made by calcining peach
kernels.

When preparing pigments for any decora-
tive use, ordinary soot should never be
employed, because it is full of impurities and,
again, it is never constant in properties. It
is, therefore, quite impossible to match it in
shade with any given depth of black.

The amateur pigment maker should also
bear in mind the fact that it will always be
possible for him to heighten and to increase
the brilliancy of his black by grinding a small
quantity of a blue pigment, with it. For
the finest and best blacks, genuine indigo or
cobalt blue should be used for this purpose.
For other types of blacks, ultramarine or
lime blue can be employed. The " blueing "
must not be overdone, otherwise a definite
blue -black will be obtained.

There are many forms of " vegetable
black." They are all made by calcining
vegetable refuse. Another black which is
known by the not very elegant title of
" blood black," was at one time used by
manufacturers of blacking pastes and polishes.
It is, of course, made by the careful and
controlled calcination of dried animal blood.

Many of the present-day " ink blacks "
are not pigmentary blacks at all. They are
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merely aniline dyes, and, as such, although
they may make excellent inks, their per-
manency is not to be compared with that of
the true carbon blacks which we have enum-
erated above. Such " ink blacks " can all
be destroyed by chloride of lime bleaches,
whereas a carbon black is left quite untouched
by such agencies.

Carbon Inks and Permanent
If any reader should desire to prepare a

true carbon ink (a so-called " Indian ink ")
from any of the above -described carbon pig-
ments, he will find this a simple task. Merely
dissolve about 5 parts of gum arabic in
95 parts of water and grind sufficient of the
black pigment into the liquid to pigment it
to the required depth of blackness and, at the
same time, without decreasing the liquid's
flowing properties to any appreciable extent.
Size, gelatine, or glue can be used in place
of gum arabic, but the latter substance is
usually the best. It is well to incorporate a
little blue pigment into all such carbon inks
in order to heighten their brilliance.

Metallic Black
For poster paints, the same procedure is

adopted, but the medium can be made thicker,
since the free -flowing qualities neces_ary for
an ink have not to be conserved in this case.

In conclusion, and for the sake of complete-
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ness, it may be of interest to note some
non -carbon blacks which are of absolute
permanency. These are platinum black,
palladium black and iridium black. In each
case they consist of the respective metal in a
very finely -divided condition, and they are
prepared by gently warming a :olution of
the tetrachloride of the. metal with any
chemical reducing agent, as, for example, a
little formalin. In such an instance, the
metallic black is deposited as a dense black
material.

Platinum and palladium blacks produced
chemically on paper formed the working
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Table showing the relative volumes of different
gases which are absorbed by a given quantity of
animal charcoal under normal pressures and at

the temperature of freezing -point.

Volume of gas
Gas absorbed under

normal pressure
at 0' C.

Ammonia .. .. 170
Ethylene .. 75
Carbon dioxide .. 68
Carbon monoxide 2
Oxygen .. .. i8
Nitrogen .. .. 15

Items of Interest
Duke of Edinburgh to Open The Model

Engineer Exhibition
THE organisers have announced that His

Royal Highness The Duke of Edin-
burgh has consented to open " The Model
Engineer " Exhibition at the New Horticul-
tural Hall, Westminster, on Monday, October
20th, 1952.

The opening of the exhibition  by the
Duke of Edinburgh emphasises the growing
importance of model engineering in Great
Britain, particularly in the protection of pro-
totypes for scientific and industrial purposes.

British model engineers, moreover, are
accepted as being without superiors, and
acknowledgment of the fact is shown by
the increasing number of foreign visitors to
this annual exhibition.

The exhibition, which was to have been
held in August, will be held from October
zoth to October 29th inclusive.
Eliminating Windscreen Wipers

BRITISH scientists have discovered a new
method of keeping car windscreens and

shop windows free from snow, ice and mist.
The secret lies in covering them with a film
of pure gold.

It is not an expensive process. The gold film
is stated to be only a quarter of a millionth of
an inch thick, and is transparent. The dis-
covery was made at the National Physical
Laboratory at Teddington, Middlesex.
Large Gear Wheel

WHAT is probably the largest gear wheel
ever made in South Africa has been

principle of the very beautiful but nowadays,
alas, obsolete platinotype and palladiotype
processes of photographic printing. Such
images were absolutely unfadable.

All these metallic blacks are very highly
active. Palladium black, for example,
possesses enormous absorptive powers. It will
absorb at least 90o times its own volume
of hydrogen gas, and the lower its temperature
the more of this gas will it absorb. It is
the least intense of these blacks. Platinum
black is much denser and deeper, whilst
iridium black is truly and unmistakably
" jet." So active is iridium black that
alcohol takes fire when poured on it.

It is only for specialised and highly scien-
tific uses that these blacks can be employed,
since they are exceedingly expensive. If
they were cheaper, many applications would
be made of them.

It is, therefore, fortunate that, since we
are all users of " technical blacks " in one
form or another, the carbon pigments of this
type are so inexpensive and so readily pre-
pared either in small or in large quantities.
There is quite an attraction in preparing
one's own blacks for some special technicai,
artistic or utilitarian purpose, and to any
interested reader we commend any of the
simple processes which have been outlined
in this article.

produced in Beroni by Precision Equipment
(Pty), Ltd., on a 16ft. hobbing machine
recently installed by the company. Having
a diameter of r5ft. this gear wheel is to be
used as a girth ring for driving a cement
mill. It is interesting to note that in the

equipment company -are
included two of the largest machines of their
kind in the southern hemisphere-a t6ft.
gear hobbing machine, and a Soo -ton vertical
boring machine of similar capacity.
Model Railway Exhibition

THE Model Railway Club held their
annual exhibition in the Central Hall,

Westminster, from April t5th to 19th inclu-

sive. This year the number of models exceeded
3,000, and the exhibits included models of
locomotives, coaches, wagons, stations,
buildings and line -side gadgets. In fact,
everything that goes to make an efficient
model railway system. There were sections
showing points and track layouts, free-lance
models, and models under construction so
that methods and craftsmanship could be
studied. Many model steam locomotives
built to large scales were on view, and visitors
were able to have free rides behind some of
these on the passenger -carrying track.

An innovation this year was a working
model railway in a garden, and there was
also a large working miniature railway lay-
out displayed by British Railways, as seen
in one of the accompanying illustrations.

Two exhibits at the Model Railway Ex-
hibition. (Above) Miniature railway layout
by British Railways. (Left) A sin. scale
model of the L.M.S. locomotive " Duchess
of Buccleuch," made by T. A. Bott,

of Oxford.
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Generating Micro-waves
for Radar

The Scientific Principles Simply Treated By F. W. COUSINS, A.M.I.E.E.
(Concluded from Page 276, May issue)

THE first real attempt to use the transit
time of the electrons, advantageously, was
achieved by Barkhausen in what is now

termed the Barkhausen-Kurtz Tube or os-
cillator. Such an oscillator is capable of
generating ultra -high frequency oscillations
above so' cycles per second; its construction
and action will now be explained. The os-
cillator comprises a triode in which the grid is
positive with respect to the cathode, and the
anode is slightly negative. An oscillatory
circuit, consisting usually of lecher* wires, is
connected across the grid anode circuit. In
operation, electrons emitted from the cathode
are drawn toward the grid ; some strike it
and some pass through to be decelerated by

rce\
A / \

(>41

19/

Bunching
of

5 seconds projectiles
after zero Voltage impressed on resonator

Figs. I3a and 13b.-Ballistic analogy of velocity modulation and hunching.

A and B to " bunch " together and arrive
simultaneously, or approximately so, at the
ground, the time of transit for B being less
than that for A.

To complete the analogy, consider the
graphical illustration Fig. 13b, which is
partly due to Terman3, wherein an alternating
voltage is impressed across a resonator
through which the electrons are passing
towards the repulsion field as shown.
Consider electro:VA passing when the voltage
is zero, it will move as shown in the repulsion
field ; but electron B, passing earlier in time,
has a voltage accelerating it which is more

Trajectory
of
A,B and C

17

c: A 8 Time

Repulsion
field

Bunching
of

electrons

r A,
Vend C

the negative plate and possibly redirected
toward the grid, and in this manner certain
electrons oscillate about the grid, finally
coming to rest upon it. Electrons oscillating
about the grid in this fashion induce A.C.
voltages in the grid circuit, depending upon
the transit time. Although part of the
electron stream reaches the anode after one
transit, that part of the stream which is free
in the tube for several oscillations loses
energy, and over a cycle the stream gives up
more energy to the oscillatory circuit than is
abstracted, consequently the transfer of
energy can be used to build up the oscillations.
It will be appreciated that the variation of the
electron velocity is a radical departure from
normal triode operation wherein the intensity
of a constant velocity electron stream is the
factor which is modulated, such operation
being termed amplitude modulation. The
variation of the velocity of the electrons in a
constant current electron stream is termed
velocity modulation.

Velocity Modulation
The phenomenon of velocity modulation

which the electrons experience in velocity
modulated oscillators is most simply described
and explained by a ballistic analogy. Consider
two projectiles A and B (Fig. 13a). Projectile
A is ejected into space earlier than projectile
B and at a lower initial velocity. Then
projectiles A and B will follow parabolic
paths, as depicted, under the influence of the
Earth's gravitational force. Since B has a
higher initial velocity than A, it will rise to a
greater height against the gravitational field
of force. If the interval of time between the
ejection of A and B is so timed in relation to
their different velocities it is possible for

negative than that influencing electron A,
consequently it is moving with a velocity
lower than A, but since it was ejected earlier
in time it reaches the end of its trajectory
at the same time as A. Electron C leaves
later in time and hence has a more positive
voltage than A to accelerate it, and it moves
faster than A ; nevertheless its trajectory
can be such as to cause
it to arrive at the same
time as A and B. Thus
electron bunching is
effected, and the velocity
of the electrons mod-
ulated.

A simple oscillator
producing a velocity
modulated beam of
electrons is shown dia-
grammatically in Fig. 54.
Electrons emitted from
the cathode arc caused
to enter a grid system
across which an alter-
nating voltage is applied,
electrons entering with
a velocity Vo are accel-
erated or decelerated
according to the applied
voltage, and in a drift
space AB delimited by
a reflector at a negative
potential the elec-

Lumped constant
circuit

Three dimensional

* LECHER WIRES. - Two Hollow box
parallel wires which are long resonator
compared to a wavelength
and spaced from each other
by a distance equivalent
to a small fraction of a
wavelength.

Cathode

<V0 >V0

A C.
Voltage

Reflector

Envelope
ensuring

high vacuums

Fig. 14.-Schematic velocity modulation device.

trons bunch together, the bunches having
varying velocities.

Cavity Resonators
We have already seen that ordinary oscil-

lators use " lumped " constants of inductance
(L) and capacitance (C), that is to say, they use
simple coils and condensers. The term
" lumped " constant may generally be taken
as referring to an electrical magnitude when its
dimensions are small in comparison with the
wavelength propagation of currents in it.
However, as the frequency rises to a high

 order the coils and condensers have to be
reduced to very small physical dimensions,

since f = If the conventional circuits
zaV

-
are used at wavelengths approaching their
physical dimensions, radiation of energy is
severe and the resistance of the wires becomes
high due to skin effects.* These difficulties
have been surmounted by using a " hollow
box " type conductor which shields the
radiation and confines the energy to the
inside. These hollow box type conductors are
called cavity resonators, and a consideration of
Fig. 15 shows how the ordinary lumped
circuit of L and C is transformed into the
hollow box type arrangement-the cavity
resonator. Careful thought will show that
capacitance is reduced by moving the plates
apart and reducing their area, while inductance

* SKIN EFFECT.-The effect prominent at radio
frequencies of the A.C. in a conductor which tends to
concentrate near the surface, thus increasing the
effective resistance.

T
L and C being reduced gradually

arrangement

Sectioned Rhumbatron
resonator

(See Chapter on Klystron)

C

L and C
very small

L reduced
by straps in parallel

Magnetron cavity
similar to that in
solid anode block.

Fig. I5.-Diagrams illustrating the evolution of cavity resonator from
lumped constant circuit.
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Glass envelope

Electron Puncher
gun Rhumbatron

Target and Collector be that the buncher is driven by power from
both of the aforesaid sources at once, the
klystron acts as a regenerative amplifier.

Output
probe

. Catcher
Rhumbatron

Fig. 16.-The klystron oscillator.

is reduced to a minimum by straight straps in
place of multi -turn coils.

It is now possible to examine the most im-
portant velocity modulation oscillator invented
by Varian 1 and known as the klystron oscil-
lator, which is capable of generating oscillations
of the order of io,000 Mc's. The klystron
employs a cavity resonator termed a rhum-
batron (Fig. 15), and a schematic diagram of an
early klystron having two rhumbatrons; a
" buncher rhumbatron " and a catcher
rhumbatron " is shown in Fig. 16. The
operation is based upon the velocity modulation
principle already referred to ; electrons
emitted from the cathode are accelerated by a
positive potential applied to the resonator
system, i.e., the rhumbatrons A and B
connected electrically by the drift tube D. If
no oscillations are present in rhumbatron A
and B the electrons travel normally to the
collector C at the velocity they enjoyed upon
e tiering the resonator. Very different is the
else when oscillations exist in A and B.
Consider electrons arriving at the gap G, in
rhumbatron A, oscillations existing therein.
The electrons have a certain velocity, and
depending upon the phase of the oscillations
in A they are accelerated or decelerated in
travers.ng the gap G,. Upon entering the drift
space of the drift tube D, the electrons travel
at a constant velocity but at different velocities
according to their treatment at gap G,; in
fact the electrons are velocity modulated and
bunched. If gap G, in rhumbatron B is so
spaced from rhumbatron A that the electrons
reach G, when they have experienced maxi-
mum bunching, two main things may occur
at gap G,. (1) The bunch may be accelerated
(2) the bunch may be decelerated. If the first
occurs then power is extracted from rhum-
batron B and the oscillations therein will be
damped. If the second case occurs, then power
will be supplied to rhumbatron B, and this
will sustain the oscillations. In actual opera-
tion, power is not supplied to rhumbatron B
continuously, but the oscillator is arranged so
that a net gain of power is effected over a
complete cycle.

It should be appreciated that if the rhum-
batron A (the buncher) is driven by an
external source of power such as an antenna
receiving radiations, and the electron beam is
strong enough to give the rhumbatron B (the
catcher) more power than the antenna gives
to the buncher, the ldystron acts as an
amplifier. If, as already explained, the
buncher is fed back with power from the
catcher, the klystron is an oscillator. Should it

;r Water jet

Catcher grid
C

Balanced arm
H

Leaf spring S
acts as resonator

Base

Fig. 19.-Schematic diagram of the water jet klystron.

The Reflex Klystron
The reflex klystron shown diagrammatically

in Fig. 17 has a single resonator which fulfils
the dual role of buncher and catcher rhum-
batrons, while a reflector electrode is arranged
to return the electrons through the gap G, a
second time. This type of klystron was
developed largely by R. W. Sutton, of the
Admiralty Signals Establishment, and it is a
most useful form of oscillator. The electron
beam is velocity modulated and electrons with
the highest velocity penetrate farthest toward
the reflector electrode, the field of which is
exactly analogous to the gravitational field
discussed under the heading of velocity modu-
lation. The illustrations (Figs. 18a and 18b,
May issue) show typical reflex klystrons
manufactured by E.M.I. Research Lab-
oratories, Ltd., of Haves, Middx., who kindly
supplied the photographs.

Before le wing the klystron it is of great
interest to mention the water jet analogue of
the reflection klystron, due to W. J. Scott 5, of
the British Thomson -Houston Research La-
boratories. This rcmarkable piece of apparatus

Glass envelope Reflector anoot

Electron Outpu' Puncher and catcher
Rhumbatron

Fr g. 17.-Reflex klvs;ion.

was demonstrated at the Electron Jubilee
Exhibition held at the Science Museum. For
the benefit of those readers who were unable
to see that exhibition, the apparatus is sche-
matically represented in Fig. 19. The electron
beam is replaced by a water jet issuing from a
nozzle A mounted on a catcher grid C, which
is attached to a horizontal arm H mounted on
leaf -spring S, which acts as a resonator.
According to the inventor, the action is as
follows. Commencing from rest, the random
motion of the water from the jet as it breaks
into globules provides sufficient agitation to
initiate oscillation of the arm, provided the jet
velocity is correct. The jet is modulated by the
vertical simple harmonic motion of the nozzle.
The water is thereby alternately accelerated
and retarded causing bunching, the bunches
supplying power to the arm to sustain the
oscillations.

The Magnetron Oscillator
The first magnetron oscillator was termed

a split anode magnetron (Fig. 2o). It comprises
a divided anode structure with a filamentary
cathode centrally disposed. The anode cathode
assembly is situated in a magnetic field, the
line; of force of which are parallel to the

axis of the anode. A
resonant circuit of either
an orthodox pattern or
lecher wires is place
across the divided anode.
It will be observed that

Counterweight such an oscillator is funda-
mentally a diode with
cylindrical electrodes

J

situated in a magnetic field
parallel to the electrode's
axis.

Magnetrons of this type
can be operated in two

Water
distinct ways :

inlet r. Negative resistance
magnetron.

2. Transit time mag-
netron.

1. The negative resistance magnetron
has many .of the disadvantages of the triode
oscillator when used for high frequency
operation in that it only operates efficiently
at frequencies the oscillation period of which is
lower than the transit time. If the two
halves of the anode are at the same potential
the anode behaves as though it were not split
and electrons ejected from the cathode would,
in the absence of an axial magnetic field,
travel to the anode as shown in Fig. 21(a).
When the magnetic field is present, however,
the electron oaths are as shown in Fig. 21(b),
and 21(c). Fig. 21(b) shows the paths for a
weak magnetic field and Fig. 2 i(c) for a more
powerful magnetic field. If the potential of
the anode halves are unequal the magnetic
field tends to direct the electrons toward the
anode half at the low potential. Thus the
low potential results in an increase of electrons,
i.e., current flow. If this current flow is
plotted against the voltage across the anode

Resonant
circuit

Filament
cathode

Magnetic field
parallel to axis

of anode

Fig. 20.-Split anode magnetron.

halves, the graph has what we term a negative
resistance slope, because increased volts
give a decrease in current. Oscillations
are maintained by the negative resistance
characteristic between the anode halves, and
a typical electron path under operating con-
ditions is shown in Fig. 21(d). For a more
detailed description of this very complex
phenomenon the reader is directed towards
reference six in the bibliography.

2. The transit time magnetron is more
suitable for the generation of micro -waves
and the operation is characterised by the
frequency being decided by the orbital
period of an electron. The magnetic field
intensity is adjusted so that under static
conditions electrons ejected from the cathode
move in paths which just fall short of the
anode. Unger varying anode voltage, on the
two halves thereof, the operation is not dissimi-
lar to that of the Birkhausen-Kurtz oscillator,
the transfer of energy being achieved by the
motion of the electrons in the anode cathode
space inducing currents in the resonator.
Some of the electrons gain energy and return
to the cathode, while others lose energy to ihe
electric field and cannot reach the cathode ;
these continue to move in the anode cathode
space, and since their period within the space
exceeds that of those electrons which gain
energy from the electric field, the net result is
a transfer of energy from electrons to the
electric field and the oscillations are sustained
in the resonator across the anode halves. This
use of the electron transit time has resulted in
oscillators of this type generating wave-
lengths of a very low order.

Both the negative resistance and transit time
magnetrons have serious limitations for pulse
radar operation : the filamentary cathode is
not suitable for high peak currents, and the
resonant circuits are not suitable for very
high frequencies. These objections, however,
have been overcome in the multi-resOnator
magnetron, which is probably one of the
greatest inventions of the age, and certainly
the most outstanding invention of the scienti-
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fic apparatus which materially assisted the
British war effort. The multi -resonator magne-
tron or cavity magnetron was due to Randall
and Boot, and was a product of British skill.
Dr. Randall has given an account of the early
work in his lecture before the Physical
Society., He told of the great drive on centi-
metre wave work, initiated by Prof. Oliphant,
at Birmingham University, and his part there-
in ; his study of the Barkhausen-Kurtz
Tube and the klystron of Varian, with a view
to the production of a high -power centimetre
wave. Eventually he chose a three-dimensional
version of Herty's original loop wire resonator,
and this gave a cylinder with a slot down one
side. These resonators were symmetrically

Split anode)

WOO
V

Cathode Electron
(a) trajectory

/00
V

-r/00

lb)

+50
V

(c) (d)

Fig. 21.-(a) No magnetic field; (b) Weak
magnetic field ; (c) Strong magnetic field ; (d)
Magnetic field and unequal voltage on anode

halves.

spaced about a cathode, and in the prototype
Randall used six resonators 1.2 cm. in dia-
meter with slots o.t x 0.1 cm. and the reson-
ator had a length of 4 cm. ; this generated an
electro-magnetic wave of length 9.8 cm.

A simplified view of a multi -resonator
magnetron, which is shown in Fig. 22, com-
prises an anode block having eight resonant
cavities or resonators (there may be arrange-
ments having other than eight), the resonators
being drilled out of the solid copper anode
block and each communicating with a
centrally disposed hole via a slot. A cathode
structure passes through the centrally dis-
posed hole and the entire anode cathode
assembly is adapted to lie in a field of magnetic
force produced by a large permanent magnet,
the lines of magnetic force being parallel to
the axis of the anode cathode assembly. A
coupling loop is provided in one of the
resonators and this collects energy from the
magnetron when it is operating. The external
appearance of a modern magnetron of the
resonant cavity type with magnet removed is
shown by the illustration Fig. 23. This
magnetron produced by the General Electric
Co., and styled MAG2, is capable of producing
a frequency of 9475 +5o Mc/s.

Magnetron Operation
To explain the mechanism by which the

direct input power is converted to ultra-
high frequency power we must consider
one of the resonators in the anode block.
Each resonator is really a simple resonant
circuit, having a pair of condenser plates
and a single strap inductance (Fig. 15).
Electrons ejected from the cathode structure
move in cycloidal paths under the influence
of the electric field between the anode and
cathode and the magnetic field perpendicular
thereto. If we consider a case when the
magnetism is oscillating, the segments of the
anode block will have alternate positive and
negative values at any instant in the high
frequency cycle. Electrons describing the
cycloidal trajectories already referred to may
be either accelerated or retarded by the
electrostatic fields across the segments. The

Anode
block

Coupling
loop

Cathode

Magnet

Fig. 22.-Schematic sketch of a multi -resonator
magnetron.

accelerated electrons receive kinetic energy,
and the retarded electrons give up kinetic
energy to the electrostatic field, and this may,
in the latter case, be extracted by the coupling

Fig. 23. --
Magnetron
(puke operated)
9475 ± 50 Mc/s.

loop. In the practical operation of the cavity
magnetron the forces acting upon the electrons
are so adjusted that more energy is given up
to the field by the electrons than vice versa,
and this ensures a positive efficiency.

The actual mechanism of energy transfer

is by no means simple to explain in that
it is of a most complex character. To con-
clude, and give a clearer picture of what
occurs in the magnetron, so that younger
readers may grasp the underlying principles,
the diagram in Fig. 24 shows the result of a
computation undertaken by workers at the
University of Leeds. The shaded mass in the
anode cathode space is the electron cloud
bunched into a four -legged configuration
which whirls round at many million revolu-
tions per second, and in the lucid language of

Interaction
space

Electron cloud Resonator

Fig. 24.-Diagram illustrating the principles of
a multi -resonator magnetron.

Crowther and Whiddingtong, blowing a note
on each cavity in turn operating in sub-
stantially siren fashion.
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PHOTOGRAPHY IN THREE
DIMENSIONS

With Notes on the Telestereoscope, Polarised Light and Parallax Stereograms

STEREOSCOPIC photography which,
for over a century, was regarded as
little more than a scientific novelty, is

now assuming major importance in both the
military and commercial fields. Hyperstereo-
scopic photographs (that is, photographs
where the stereoscopic effect is exaggerated)
are, for example, of the utmost value to
observers translating aerial photographs,
whether these be for military purposes or
ground surveys. Similar photographs have
shown their value in astronomy where, for
instance, it has been possible to throw stellar
formations into relief for viewing, and " three-
dimensional viewing " has, more recently,
come into use in the sphere of radiography.
Another vast field which is still the subject
of much development work is cinematography
in three-dimensional form and the formation
of a similar " solid " image on the screen of
a television tube.

There are several different methods where-
by stereoscopic effects may be produced.
Most of those have been brought into
general use, and certainly the majority of
the older methods rely on the use of suit-
able viewing apparatus which may be
nothing more complicated than a pair of
spectacles with coloured lenses, as far as
viewing is concerned, at least. Stereoscopic
effects can, however, be obtained without the
use of such viewing aids, and it is undoubt-
edly in this field that the greatest advances
will come, probably within the next decade.
The most 'satisfactory form of stereoscopic
cinema projection, for example, is obviously
one which is self-contained, or " automatic,"
as it were.

The phenomenon of stereoscopic vision, as
inherent with normal human sight, can be
explained quite simply with reference to the
convergence necessary with a pair of eyes
to view or line up with a single object, as in
Fig. I. The lines of sight of the two eyes
converge or incline inwards, and it is the
mental perception of the muscular effort or
control necessary to achieve this angle of
convergence which resolves the mental image
as a three-dimensional one, and not a simple

Blue

Left
eye

Stopped
at filter

Rt9tit
eye

Right eye view
(P/ue)

Stopped
at filter

Red
filter

By R H. WARRING

picture in two dimensions, like a photograph.
Allied to this is the fact that the images
received by the separate eyes are not identi-
cal. Each eye views a slightly different
aspect of the object.

When the object viewed is at an infinite
distance there is no convergence of the two
lines of sight, and thus the resulting image

2-,7;

Object

Angle of
convergence

Fig. L-Showing angle of convergence of normal
human sight.

- -
Fg. 2,-Diagram illustrating the principle

of the simple telestereoscope.

is again " flat," or two-dimensional. The
nearer the object the more marked the con-
vergence, and hence the sense of depth, up
to a point where the convergence called for
is too great, i.e., the object is too near.

The Telestereoscope
For all practical purposes objects distant

some two hundred feet or so require no con-
vergence to view-hence there is little stereo -

Mirror
/system

Fig. 3.-A simple anag!yph.

Left eye view
(Red)

Stopped at filter

scopic presentation of such images. The
property of (human) stereoscopic vision is
thus really related only to near and middle
distant objects. The most obvious way to
view more distant objects in relief would be to
increase the distance between the eyes, known
as the stereoscopic or parallactic base, by
artificial means. This is the principle of the
simple telestereoscope, as shown in Fig. 2,
where the parallactic base is increased by a
simple system of mirrors. Such views are
said to be hyperstereoscopic since the
(natural) stereoscopic effect is considerably
increased. The more distant the object the
greater the length of parallactic base required
-an extreme example being the full hori-
zontal displacement of the earth on its annual
orbit, used as a parallactic base for the
hyperstereoptical photography of certain
stellar formations, so that these could be
viewed in relief.

The Anaglyph
Probably the most popular type of stereo-

scopic picture has been the anaglyph-two-
colour pictures in two dimensions which,
when viewed through tinted lenses, appear
in three dimensions. The two colours chosen
are complementary and the two colour pic-
tures are actually " right eye " and " left
eye " images superimposed, one in each of
the complementary colours. A simple ana-
glyph is shown in Fig. 3, where it can be
appreciated that the left eye receives only the
" left -eye image " (since the appropriate
coloured filter or " lens " stops the colour in
which the left -eye view is drawn, and thus
the left -eye view appears in black lines ;
and the right eye only the corresponding
right -eye view). The ultimate effect is, of
course, similar to normal stereoscopic vision.
The original " mixed " picture, usually in
red and blue-green, appears as a three-
dimensional view in black and white.

Anaglyphs are now almost one hundred
years old, and during that period the process
has been developed and improved. It is
possible, for example, to duplicate the process
in colour, instead of monochrome, and it can

plane polarised
light

Polarised
Stereo gram

Plane polarised
light

Stopped at filter

eye Polarised filters

Fig. 4.-Applying polarised light to stereoscopic vision.
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be applied readily to cinematography. Spe-
cial cameras and projectors are, of course,
needed, but apart from this, the only other
complication is that each individual viewer
must be provided with a pair of spectacles
with the appropriate filters to " translate "
the superimposed images thrown on to the
screen by the projector. Naturally these
filters result in a certain amount of loss of
light or brilliance of the final picture, but
that in itself is no serious problem. Much
more important, if the question is reviewed
from the commercial angle, is the initial cost
of and depreciation of the tinted spectacles.

Polarised Light
This same objection can be raised against

a further form of stereoscopic projection
where the filters or spectacle " lenses " are
transparent, not tinted, and polarised. In
this case two images are superimposed, as
before, one representing a right -eye view,
and the other a left -eye view, but instead
of being in complementary colours these
images are formed by projected light Plane -
polarised at right angles to each other. The
colourless transparent viewing filters are also
plane -polarised at right angles so that the
correct " eye " image is received by each eye.
(Fig. 4.)

When this principle of applying polarised
light to stereoscopic vision was first dis-
covered at the end of the nineteenth century,
the only suitable light polarising agents avail-
able were natural crystals of Iceland spar,
which were both difficult to obtain and costly
to re -work in the required form. Within
the last 20 years, however, various syn-
thetic polarising materials have been pro-
duced which has made stereoscopic work
based on polarised light methods more widely
available. The hyperstereoscopic aerial
photographs mentioned earlier, and now
almost invariably projected with the aid of
polarised light, are viewed through

Polaroid " glasses. Polaroid being the
trade name of the generally used polarising
material. It is possible even to produce
positive photographic prints, as opposed to
film strip, in the form of a stereogram,
by infusing minute polarising crystals with
the emulsion. The image from these prints
stands out in three-dimensional form when
viewed through polarised glasses. The
polarised stereogram does, in fact, offer many
advantages over the anaglyph methods.

Parallax Stereograms
The other main methods of producing a

stereoscopic image are based on direct presen-
tation of that image, i.e., no separate view-

ing device is needed. These are quite
numerous and rather difficult to collate under
definite headings. The majority are known
generally as parallax stereograms, and con-
siderable work has been carried out in this
field with' a view to perfecting suitable
" three-dimensional " projection for cinema
showing. Fig. 5 indicates, in diagram

Stereogram image
projected On screen

Left ri
eye

Observer

Right
eye

Grid

however, the grid between his eyes and the
screen will effectively blot out all the right -
eye view images from his left eye; and all the
left -eye view images from his right eye. In
other words, each individual eye will receive
the correct " eye -view " images, and the
resulting picture will appear, to him, in three
dimensions.

Screen

Fig. 5.-Diagrams illustrating the basic Gri
principle of a simplified system of parallax

stereograms.

form, the basic principle of a simplified
system. The image projected is, as before,
a double one (left -eye view and right -eye
view), but in front of and fairly close up to
the screen is a mesh or grid. This grid
may consist of as many as too vertical and
horizontal lines per inch, and its actual dis-
tance from the screen is a critical factor.

Projected on to the screen, either from the
front or the back (and, if from the back,
often through a second grid behind the
screen), is the picture in the form of a paral-
lax stereogram-right-eye and left -eye views
mixed. If the observer is correctly positioned,

Small section
of screen

There is, however, one
great disadvantage
to this method. The
actual position of the
observer is critical. With
a uniform grid-the open
spaces equal in width
and height to the opaque
parts-there will be a
number of positions where
the observer will receive
the correct images, and
an equal number of
positions where he will
receive exactly the
opposite. That is, his
right eye will receive left -
eye view images and his
left eye right -eye view
images. The resulting
image will still be stereo-
scopic, but with reversed
juxtapositioning. That is,
" near " objects will
recede into the distance,
whilst " distant " objects
will appear in the fore.
ground. The perspective
of the picture will still be
preserved, however, but
that will only add to the
confusion, for objects will
appear to get bigger as
they recede into the back-
ground, and so on.

Pseudoscopic Viewing
The relative number

of observer positions in
which this reversed stereoscopic or
pseudoscopic view is received can be
reduced by amending the proportions of the
grid so that the transparent areas are reduced.
It is impossible, however, entirely to eliminate
pseudoscopic viewing positions by this
method, and in many cases the definition
between the two can be quite sharp. A small
sideways movement of the head, for example,
may transform the image received from a
true stereoscopic one into a pseudoscopic one.
Nevertheless, methods like this have been
used for practical three-dimensional projec-
tion.

Image
points

A side view of the power unit for the new Metropolitan -Vickers gas turbine electric locomotive recently delivered to British Railways. Thelocomotive, No. 181o0, has a maximum tractive effort of 6o,000 lb.-sufficient to start the heaviest passenger train on the steepest gradient-a
maximum speed of 90 m.p.h., and weighs 129 tons io cwt. It is 66ft. 9.1th. long, 9ft. wide and 12 ft. loin. in height above rail level. Whilstbeing suitable for use on any of the. British Railways main lines, the new locomotive is primarily intended for work on the London to Plymouth

route of the Western Region. The new locomotive is rated at 3,000 h.p.
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P G tk r SS I SPEED
From 60 Miles an Hour to 700 By Professor A. M. LOW

WHEN the twentieth century was born,
the world was a comparatively
leisurely place. True some express

trains in Britain travelled at speeds of sixty
miles per hour, but they did it safely on
fenced -in lines. A few horseless carriages,
only recently freed from the Red Flag Act
which kept their speed down to five miles
per hour, chugged along the roads ; but the
horse was still the normal methOd of road
transport.

In flying, a spectacular advance had not
long been made. Santos Dumont had flown
round the Eiffel Tower in his airship, win-
ning a substantial prize by completing the
journey of seven miles at a speed of 14
miles per hour. At Lake Constance, Count
Zeppelin had constructed a gigantic airship
on new principles which reached a speed of
20 miles per hour.

H. G. Wells Was Wrong
A handful of enthusiasts-cranks, many

people called them-had been experimenting
with gliders and even strange winged -
machines powered by steam engines. No
one really took them very seriously.

You can judge the attitude of the aver-
age person by comparing it with that of
H. G. Wells, who was no average man, but
a trained scientist with a vivid imagination
and a gift of foretelling the future which
had made him world famous. He wrote:
" I do not think it at all probable that aero-
nautics will ever come into play as a serious
modification of transport and communica-
tion.. . ." this was in the first year of the
century.

While young Mr. Wells was writing his
book " Anticipations," from which the above
quotation was taken, two young men in
America called Wright, who had read the
obituary of Lillienthal, killed while gliding,
were producing a glider which was the first
to be fitted with elevators.

It is now familiar history that this was the
prelude to the construction of the first
powered aeroplane in 1903. They covered
852ft. in 59 seconds-a speed of very few
miles per hour. To -day there are aircraft
capable of travelling 852ft. in one second.

At the dawn of the century the mere fact
of flight at all was sufficiently fantastic with-
out worrying about miles an hour. Six
years later flights were still being measured
in yards rather than speed, and it was not
until World War I that flying as a means
of communication began to make real pro-
gress. The aeroplane entered the war a
fragile baby and emerged a sturdy adoles-
cent. That was only 3o years ago. It is
still within the memory of millions of us
that flying the Channel was considered so
difficult that a prize of many thousands of
pounds was offered.

Between the wars speed increased. The
too m.p.h. that had seemed spectacular be-
came 300 m.p.h. in 1929 and 400 m.p.h. in
1934. Always the target was set a little
higher. If World War I was not notable for
turning the aeroplane from an experimental
device into an accepted means of travel,
World War II was responsible for taking it
to every part of the world. To -day there are
thousands of aeroplanes capable of travelling
round the world in as many days as Drake
took years. Almost any part of the civilised
world is less than 3o hours' journey from
any other part.

That is some measure of the revolution
that flying has made in transport, and yet we
are only at the very beginning. Commercial

aviation to -day is in about the same state
as railway travel in 1870. Most of the routes
have been pioneered, but consolidation has
hardly begun.

The second half of the century will see
nothing as epoch-making as that first, flight
of the Wright brothers, and perhaps there
will be no multiplying of average speeds by
ten and twenty, but there will be a spectacu-
lar increase in transport by air, comparable to
the increase in transport by road in the first
fifty years of the century.

Before the century ends, perhaps the
person who remembers travelling to Paris by
train may be as unusual as the man who
remembers horse buses is to -day. A new
generation will be growing up who accept
air transport as the usual method of travel-
ling long distances.

Motor Transport
When the century dawned motor trans-

port was sufficiently advanced for thinking
people to accept it as a permanent new
feature of civilisation. In 1900 no fewer
than 5,000 cars were registered in the U.S.A.,

Speeds have not increased notably-the
journey from London to Aberdeen could be
accomplished, in fact, a little quicker at the
turn of the century than to -day. The
emphasis has been on comfort, economy
and the construction of great networks of
railways to handle the ever-increasing traffic
of the world's capitals.

The developments in transport by road
and air have not destroyed the need for rail-
ways, but have rather limited their sphere.
For the carriage of heavy goods overland,
railways will probably remain supreme for
many years. They will be aided by far
more efficient power units and may hold
their own in the handling of heavy suburban
traffic because of their great carrying capacity
and speed in congested areas. Long distance
trains will increasingly lose their passengers
to air liners, but by great economy they
should be able to secure sufficient traffic
to continue operation.

The Next 5o Years !
We have taken a bird's eye view of the

The new Hawker P.1c67 , Britain's fastcst fighter aircraft, on a test flight.

bringing the total up to 8,00o, but I doubt
if even the pioneering owners of those 8,000
imagined that by 1916 the annual produc-
tion would be 1,000,00o cars and that that
figure would be doubled and then trebled
in little more than a decade.

The real revolution in motoring has not
been the increase in record speeds, or even
of average factory model speeds, so much
as the development of manufacturing
methods to the point where it is possible to
consider the motor -car as a normal
possession of the ordinary man.

The second half of the century will
obviously see a tapering off in road speeds,
because of the limitations imposed by roads
themselves. The man who motors to his
office in the last year of the century will
be content with a car that can travel at no
higher speed than the cars of to -day,
although he will demand much greater
economy, comfort and simplicity of control.

The Railways
In the early years of this century the rail-

way train was the accepted method of
speedy and safe travel on land. In the last
5o years rail transport has matured, rather
than developed. The feverish construction
of new lines has ended, although the world
would be richer for many thousands of miles
more in Asia, Central Africa and South
America.

astonishing developnient of transport in the
first half of the zoth century with its far-
reaching economic and social results, but
what about the next 5o years ?

From the beginning, the urge with the
aeroplane has been faster and higher-the
two are not unconnected. Behind this urge
has come that to travel further. Those
trends will continue. The 700 m.p.h. which
is the maximum to -day, may well he
7,000 m.p.h. by 2,000 A.D. in aircraft driven
by " ramjets " or " rocket motors," the next
stage after the jet engines of to -day.

Soon s,000 miles per hour or more will be
commonplace. The jump may be even bigger
on long distance travel, since once the prob-
lems of take -off and alighting are solved, the
stratosphere will offer almost " free passage "
to ramjet 'planes of great efficiency.

The second half of the century can con-
tain nothing so revolutionary in transport
as that first flight of the Wright brothers,
but the first flight into space may come near
to it. The great difference will be that the
average man and woman will be prepared.
The Wrights' success was a " bolt from the
blue."

To -day the average man is already con-
vinced that a flight to the moon is held up
only for lack of money. That is not strictly
true. The technical problems, although
perhaps solved in principle, remain very
,great.



310 NEWNES PRACTICAL MECHANICS June, 1952

The new electronic timepiece looks like a con-
ventional watch but carries its own source of
power and will run initially more than a year
before the tiny energy capsule needs replacing.

ON March 19th of this year the Elgin
Watch Company of Chicago made
public a project which, if their hopes

are fulfilled, will go down to history as one
of the landmarks of horology.

Mr. J. G. Sherman, Elgin's president,
announced the birth of the electronic wrist-
watch and unveiled the prototype, the result
of many years experimenting by the Elgin
company. He also made public the fact that
during the company's research on the elec-
tronic watch they learned that the Lip Watch
Company of Besancon, France, was also
working on similar lines. In order to improve
overall knowledge of the field of research
the companies exchanged information but
each continued working on its own research.
As a result the Lip Company simultaneously
announced in Paris that they had constructed
an electronic watch differing in many
mechanical and electrical respects from the
Elgin version.

Technical and diagrammatic details are
not yet available as the watch is still in the
experimental stage. BLit it is possible to give
a preliminary picture of what -may prove to
be as revolutionary a discovery as that of
the mainspring in 1505 by. Peter Henlein,
of Nuremberg, the Harrison chronometer in
the eighteenth century, or Breguet's over -
coil hair -spring.

Early Electrical Timekeeping
The Elgin electronic watch embodies in

miniature form several horological and elec-
trical principles known for a good many years.
The idea of electrical timekeeping was first
realised when it was discovered that a magnet
is created when electric current is led round
a piece of iron. This was the basis of the
electric telegraph and Sir Charles Wheat-
stone, pioneer of telegraphy, also worked on
electric clocks. It was in 1840 that Alexan-
der Bain, a journeyman clockmaker whom
Wheatstone assisted, filed the first patent
application for an electronic timepiece. -

Then, nearly 5o years ago, the Bulle clock
was introduced. The pendulum bob takes the
form of a cylindrical solenoid which encircles
and swings free round an arc -shaped per-
manent magnet. It is now possible, owing to
Elgin's battery development, to. run a Bulle
clock on an energy capsule with only one -
thousandth of the cubic volume of the battery
originally designed for it.

Another form of electrical clock was a self -
wound mechanism made by Chester H. Pond,
of Brooklyn,. in about 1880. In this time-
piece a motor attached to the frame wound

Battery -operated
Wrist watch

Particulars of the Microscopic Cell, Coil and Motor
By THE MARQUIS OF DONEGALL

the spring of a conventional mechanical clock
once an hour. The motor was started by an
arm which, carried round by the train of gears
in the clock movement, completed the elec-
trical circuit on arriving at a certain point.
When the spring was re -wound a projection
on the mainspring barrel struck the arm
away, breaking the contact and stopping the
motor.

The idea of using alternating current from
the electric light supply to operate clocks
was first proposed in 1895 but was not intro-
duced Universally until 1918 by H. E.
Warren. The result of Warren's work was
that, if 'set in exact synchronisation with the
time signals now carried on all standard fre-
quency radio stations, the synchronous motor
clock will retain its accuracy indefinitely or
until an interruption in the power system
breaks its rate.

The first watch was the Nuremberg " Egg,"
in 155o. This portable clock was carried
by the night-watchmen of Nuremberg, and
its comparatively smooth functioning was
aided by brass plates and wheels which had
been introduced zo years earlier. Since then
the bulk of watch:making progress has been
in the nature of improvements and refine-
ments, developing more precise parts so that
greater compactness and, better timekeeping
might result.

Notable Developments
Four notable advancements in horology have

come since the beginning of the twentieth
century. One of these was the development
of highly successful wrist -watches, made
possible by strides in compression of the
watch movement into an ever -dwindling
space.

The second.was the almost universal adop-
tion of a system of interchangeable watch
parts.

The third was the automatic self-winding
watch whose mainspring is kept wound by a
rotor activated through the motion of the
watch on the wearer's wrist.

Finally, there was the " Durapower "
mainspring, a recent development which
almost eliminated the Chief cause of watch
failure by providing a non-magnetic, non-
corrosive spring guaranteed against breakage.
Theoretically, of course, no spring -driven
watch can hope to measure up to an elec-
tronic watch for the reason that an energy
capsule delivers power at an absolutely con-
stant rate ; not just for a few hours, but for
months until a short time before it expires.

The electronic watch project started in
Elgin's laboratories long before World War
IL Not much was 'done during the war,
but the appearance of new magnetic alloys
for use in radio transmitters and receivers,
for example, reduced the size of electronic
equipment as much as 75 per cent. These
new alloys naturally proved a blessing to
those whose problem with the electronic
wrist -watch was largely one of miniaturisa-
tion.

George G. Ensign, Elgin's research
director, could long ago have perfected a
pocket model watch on electronic principles.
But he' decided to do the job the hard way
and produce the wrist -watch first on the
principle that if an electronic wrist -watch
could be constructed the principles could
always be expanded into pocket watch size,
whereas the converse was not necessarily true.

Difficult Problems
At first it appeared that an electronic

watch would be just a small edition of an
electric clock. It is fairly easy to design
and make an electromagnet for a clock -size
motor when the field coil may be more than
an inch long and three-quarters of an inch in

The smallest practical coil ever built is used in the motor of the electronic watch. Experimental
coil shown here is slightly more than tin. in diameter and only 1132in..long, yet it is wound with.

3,000 turns of insulated copper wire, one -sixth the thickness of human hair..
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The tiny battery which powers the electronic watch. Smaller in volume than a penny, the battery
stores enough power to run motor of timepiece more than cryear before a new battery is needed.

diameter ; but to reduce the electromagnet
to watch scale is quite a problem. The
working force of an electromagnet decreases
practically as the square of the dimensions ;
hence magnetic forces available in a watch -
size motor become infinitesimal.

Besides the actual design of the stator
and rotor of the motor there were other very
difficult relative problems. First a means
was needed for controlling the flow of elec-
trical energy to the motor and, second, a
power take -off was needed to drive the hands.
Yet another problem was the energy capsule
which has to meet a list of requirements. It
has to be hermetically sealed but provide the
very maximum stored energy capacity, be
completely free from gassing and have a long
shelf life. It must provide sufficiently high
voltage to operate the watch, must maintain
that high voltage at a constant value through-
out its life and must have a high current -
producing capacity. Its elements must be
priced within reason and it must be readily
manufacturable. Lastly, the problem in
connection with the last-named specification
was that of developing a satisfactory case
material for the capsule.

The device that energises Elgin's electronic
watch can properly be called a battery ; yet
it possesses many unique characteristics and
is so small that it ushers in an entirely new
era in the concentration of electrical energy
into capsule form. It is the most recent and
compact application of principles first
demonstrated in practical form by the Italian
scientist, Alexander Volta, in 1799. Its
volume is less than that of a sixpence.

During World War II the Ruben -type cell
was used widely in military instrumentation.
A battery of 72 series -connected cells pow-
ered the " handie-talkie " radio field set, and
a somewhat larger group of cells powered the
" walkie-talkie." To -day one of the most
important civilian uses of these cells is in
deaf -aids.

It looked at first as though Elgin could use
this type of cell in the electronic watch. But
this proved incorrect for the powering of a
watch.

Microscopic Cell And Motor
It thus became necessary to undertake a

research programme specifically to solve the
battery problein and produce the smallest
practical power -producing cell ever made.

Then there was the problem of the motor.
Most clock motors are very small, but they
are giants compared with the motor used in the
electronic watch No fewer than to,000,000
motors as used in the electronic watch could
be operated from the power consumed by
a single too -watt light bulb-if it were
possible to distribute that power among

0,000,000 watches. The developed motor
requires only a few micro -watts of power, and
a micro -watt, as we know, is one -millionth
of a watt. It is smaller than any of the

so-called curiosity motors and yet, unlike
them, it serves a very practical purpose.

We now come to the question of coils.
Coils range in size from giant units used in.

the motors powering machines two or more
stories high, down to the microscopically
small size as built for the electronic watch-
probably the smallest practical coil ever built.
Preferably, coils should be wound with silver,
which has very low electrical resistance, and
silver was actually used in large generators on
a loan basis during World War II when copper
was in very short supply. Silver might have
been used for winding the Elgin coil except
that the extreme softness of the metal made
it impracticable for this application. Experi-
mental sub -miniature coils built for the watch
were slightly more than one -eighth of an
inch in diameter and one -thirty-second of an
inch long: wound with 3,000 turns of insu-
lated copper wire one -sixth the thickness of
a human hair. This is surely the finest
insulated wire ever wound as a magnetising
coil, and is so silky and filmy that it cannot
be seen with the, naked eye except if it catches
a reflection of light. A pound of wire, if
unwound,- would reach 240 miles.

As to the motor, all the information avail -
(Continued on page 318.)

The electronic watch embodies in miniature form several horological and electrical principlei
knoWn for many years. Four basic types of electrical clocks, shown above, are :
Upper left : Example of independent, self-contained timepiece, the Bulle clock, which operates
from its own battery. With an Elgin -type energy capsule this clock now runs from a battery

one -thousandth the size of its original battery.
Upper right : Example of " slave" clock ; actually only a dial whose hands are moved by impulses

from a master mechanical clock.
Lower left : Example of synchronising or error -correcting clock, a Western Union timepiece
which has its own clock works but whose hands are corrected electrically to those of a master

clock at ,regular intervals. . 
Lower right : The plug-in type synchronous motor clock used commonly in the home., which

runs off a 6o -cycle -per -second alternating current.
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Notes on Proportions, Making the Metal Framework and Glazing
THE first consideration in the construc-

tion of an aquarium is its shape.
Whilst odd shapes may look attractive

from their owner's viewpoint, they generally
have shortcomings which the fish do not
appreciate, namely, a small surface area.

The most popular size is 24in. x t2in. x
I2in. because it gives a reasonable surface
area and good visibility combined. The
following table will serve as a guide to suit-
able proportions, all the figures refer to
inches:-

Fig. r.-(Left)
A V -notch block.

Fig. 2.-(Right)
Strengthening
the corner of the
framework with
2 corner bracket.

PROPORTIONS FOR VARIOUS SIZES
OF TANK

Length Breadth Height Angle Thickness
16 8 12 ' - i ../;:`2

18 I0 10 t 3/32
24 12 12 I it

24 12 15 I *
30 12 12 1 *
36 12 15 z* *
48 12 15 I* 3/16

The best aquariums are made from angle
(brass or iron). They are robust and with-
stand the considerable pressure exerted by
the water, but angle made from sheet steel
can be used for aquariums up to 18 inches
in length.
Brass Angle

Having decided upon the proportions, cut
two lengths of angle to correspond to the
total perimeter, allowing about lin. for the
bends at the corners. Now mark off
the angle to correspond with the lengths of
the two sides and two ends. Work from
the centre when marking out so that some
material will be left at each end for final
sizing after bending. Use a hacksaw and
a small V -block, Fig. t, to cut a " V " at
4$ deg. both sides of the vertical line that
marks the lengths, leaving a small amount
to be cleaned up with a file.

The angle is now ready for bending, this
should be. executed carefully to ensure a
clean bend and to prevent cracking.

After bending, cut the two free ends to the
correct length of side and end, mitre the
corners at an angle of 45 deg. and the frame
should be a nicely formed rectangle. Repeat
with the other length. The two frames thus

By DOUGLAS GOHM, F.Z.S.

formed will be the base and the top of the
aquarium.

The four vertical posts can now be cut
to length and filed at each end to make
them uniform.
Assembly

The base and top frames should be com-
pleted first. Thoroughly clean the mating
joints and braze. If inconvenient to braze

Fig. 3.-A frame jig.

a hard solder can be used, providing the
aquarium is not too large. It is important
that the edges contact each other naturally
and that no force is required to hold them
together during the brazing or soldering
operation.

Additional strength can be obtained if
corner brackets are brazed at each corner,
Fig. 2.

It is worth while making a jig to ensure
squareness. This need only be a piece of
wood cut to the internal dimensions of the
frame, Fig. 3, or blocks of wood screwed to
the bench top to hold the frame whilst the
corners are brazed, Fig. 4. Do not try to
press the frame into shape after brazing.
Brazing

The four uprights can now be brazed into

I ° I °

E

Fig. 4. Jig made with wood blocks screwed to
bench.

the corners to complete the aquarium frame
as at a, Fig. 5. Again a wooden frame can
be used to ensure squareness and a C clamp
to hold the frame in position during the
brazing operation.
Iron Angle

If the frame is made with angle iron the
joints can be made much smoother.

This should be cut to equal the four
lengths, the four ends, and the four uprights
and each end mitred to an angle of 45 deg.
as shown at b, Fig. 6. If this is done carefully
all ends will fit snugly together ready for
welding.

After the joints have been welded they can
be filed to provide a smooth finish.

If welding equipment is not available the
local garage can usually be prevailed upon
to do it at quite a reasonable charge.
Painting

The completed frame can now be painted
in any suitable. colour. It is preferable to
use a good oil bound paint rather than a
synthetic enamel as enamel tends to dry
brittle and chip, the chips eventually finding
their way into the aquarium at some later
date.

Iron frames should be given an undercoat
of red lead paint to prevent rust forcing itself
through the finishing coat.
Glazing

It is not necesary to glass the whole of the
aquarium with the best quality glass. The
front, for obvious reasons, must be of good
quality, otherwise the interior will appear
distorted when filled.

The base can be made from slate or a
sheet of fully compressed stipple glazed
asbestos (not to be confused with ordinary
builder's asbestos).

The following table will act as a guide
in glass selection:-

TABLE OF SIZES AND WEIGHTS
OF GLASS

Length Front Back and Ends Bitttr000rnrugh

/in. plate or

c

Up to 18in. 2402. clear 2402. Hort
33 al tin. rough cast

slate or  3oin. Sin.
91

F.C.S.G.
Asbestos

>, 48in. lin. plate Sin. plate

Cut the g ass to the required dimensions,

Fig. 5.-Corner of Fig. 6.-Corner of
brass frame ready for iron frame ready for

'brazing. welding.



June, 1952

bearing in mind the order in which they
are to be asseMbled-first the bottom, then
the sides and finally the ends.

It is advisable to leave a /t6in. clearance
between the glass edge and frame to allow
for any radius or unevenness of the frame.

Cements
A proprietary brand of cement can now

be purchased specifically for aquarium con-
struction but, if you prefer to make up your
own, the following cements can be made
quite cheaply:-

Cement No. 1 (medium drying).
2 parts red lead
2 parts white lead

part linseed putty
Minimum quantity of gold -size.

Cement No. 2 (quick drying).
16 parts whiting

NEWNES PRACTICAL MECHANICS

4 parts litharge
2 parts powdered red lead
2 parts powdered resin
Minimum quantity of gold -size.

Mix to consistency of stiff dough.
These cements will produce an excellent

seal if mixed thoroughly. Cement No. 2
should only be made in small quantities so
as to prevent the unused cement becoming
too hard to work. Cement No. I should
only have enough gold -size added to unite the
mass.

Paint the inside of the frame with a thin
smear of gold -size, this will help to bond
the cement to the frame. Then spread the
cement liberally into the bottom edge of the
frame to a thickness of approximately *in.,
making sure it is well covered, lay the bottom
slate or glass in and press gently and evenly

313

downward until the cement is about Bin.
thick.

It will considerably assist the bonding if
the glass also is smeared with goldsize along
the face that will be presented to the cement.
Clean off the surplus with an old knife.

Next treat the two sides, and then the
ends in the same manner. Do not be tempted
to wedge any of the glass panels with sticks
inside the tank in the mistaken idea that it
will hold them in position until the cement
hardens. The glass will only revert to its
natural position when the sticks are removed
and so cause an early leak.

Thoroughly clean the interior of the now
completed aquarium and disinfect with a
methylated spirit soaked cloth, leave for a
week to allow the cement to harden, and the
tank is ready to receive its future occupants.

Sixteen Exposures on a 120 Film
How This Can be Done Without Camera Alteration

IT would seem to be a straightforward job
to convert a camera taking eight
exposures on a 120 film to take 16

on the same film. Masking presents no
difficulties, but the snag is making a new
film inspection window in another part of
the camera back. A good camera has a
first-class finish, and only if the workman-
ship of the modification is up to this stan-
dard would the job be satisfactory. Unless
you possess a high degree of skill, to attempt
to knock holes in the back of the camera to
line up with the 16 -exposure numbering on
the backing paper is asking for trouble.

Making the Mask
Sixteen exposures on a 120 film is quite a

simple matter, without drastic camera
modifications, by using the following
method:-

a. A mask of suitable black card or sheet
metal is fixed in the camera. Sellotape is
suitable for this purpose. The 2.1in. by
I Bin. aperture should be cut accurately and
the outside dimensions must fit the camera
exactly. The mask must lay clear of the
film, and in most Kodak cameras it can be

By W. HOUGHTON

fixed next to the bellows. (See Figs. I
and 2.)

2. The viewfinder must be suitably
masked, and this may be achieved either by
making a box -type mask to fit over the exist-
ing finder (Fig. 3A) or alternatively made
from black paper and fixed inside the finder.
The top can be removed quite easily in most
types. (Ste Fig. 35.)

The box type of mask is made from thin
card covered with black passe-partout. It has
a one -position opening and has to be placed
over the finder to suit vertical or horizontal
" takes."

The size of the mask is worked out in
proportion to the size of the existing mask
on the finder, and remember that the camera
must be held upright for horizontal shots and
turned on to its side for vertical ones.

Fig. r. - (Left)
Sketch of a 3 x
folding camera with
removable back de-
tached, and showing
the mask (shaded) in

position.

Fig. 2.-(Right) De-
tails of the mask, cut

from black card.

4

3. The film is rewound on to another spool
so that " No. 1 " is now the last and not the
first to appear.

4. The loose end of the film is fastened
to the backing paper with Sellotape. The
trailing edge now becomes the leading edge,
and unless fastened
to the backing
paper it will not
find its way around
the take-up spool.

Daylight Loading
Films prepared

in this way in the
dark -room can be
daylight loaded in
the usual manner.
The numbering for
16 exposures will
now appear in the
existing window for
eight exposures,
and although it will
appear backwards
-16, 15, 14, etc.,
this is no disad-
vantage. The im-
portant thing is
that you can now
make 16 exposures
instead of eight.

Fig: 3.-Shapes of
masks for view

finders.

11111111111i_

Precision Mocel Making

A side view of a one -quarter full size model of the LValschaerts valve gear.
Locomotive Valve Gears in the April issue.)

(See article on
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Contact leads
a tight fit

in cap

An Electric Thermostat
Light
flex

Cotton
binding

Platinum spacer
contacts

Platinum
wires

Detail of contacts

Plastic cap

Rubber bung

0.2 Internal dia
glass tube

Outer die
glass test tube

Medicinal
paraffin

Mercury

Fig. 1.-Sectional view of the completed
thermostat.

ATHERMOSTAT may be defined as a
temperature -operated switch or valve ;
its operation may depend on the

variation with temperature, of the curvature
of a bi-metallic strip, the resistance of a wire,
the E.M.F. of the thermo-couple or the
volume of a liquid.

The thermostat to be described uses the
last mentioned method, which has the advan-
tage that it is relatively easy to construct
in a highly sensitive form.

The liquid employed is preferably medicinal
paraffin, which, as shown in Fig. I, is contained
in a glass bottle, and is in contact with a
mercury column. The latter moves when the
paraffin expands or contracts and makes and
breaks an electric contact which, operating
a relay, will switch the main heating current
on and off.

Sensitivity Factors
Consideration of Fig. I will show that the

sensitivity of the thermostat depends on (a)
the coefficient of expansion (cubic) of the
paraffin, (b) the volume of the paraffin,
(c) the cross-sectional area of the bore of the
mercury tube, and (d) the amount of move-
ment required to make and break the circuit
operating the relay. This is of the order of
is in.

The temperature range (room temperature
to operating temperature) and sensitivity
of the thermostat may be calculated as
follows :

If V is the volume in cubic inches of the
liquid paraffin it will expand by V cc fort deg.
Fahrenheit rise in temperature, where a is
the apparent coefficient of expansion of
paraffin in glass (about -0.00040 deg. F.).
Vat is the volume of mercury forced into

A Sensitive and Easily
6y M.

the tube and the movement of the meniscus
will be -NL(Alj inches, where A is the cross-

sectional area of the tube in square inches
and t the change in temperature causing the
movement.

The thermostat described was used for an
aquarium, the temperature maintained being
75 deg. F. Ten cubic inches (about 6 fluid
ounces) of paraffin are used, the internal
diameter of the tube being o.2in. The move-
ment per degree F. is therefore:

to X 0.00040 o. 27in. (say 0.13in.)
0.12 x 3.14

The sensitivity is thus

2oo/esov.
50 c/s.

Earth
0

1
Earthed

heater sheath

rather better than
6VP2" Amp. Full wave

rectifier

Bell
transfmh

4V
approx

2SpF I2vW
electrolytic

Thermostat
contacts

FAMMI\fWV\dieater tRelay
Mercury
switch

Fig. 3.-Circuit diagram.

I deg. F. and the range of movement from
room temperature, say so deg. F. to the
working temperature (75 deg. F.), is 0.13 25 ---
3.25in. The test tube containing mercury
must hold more than sufficient mercury
between the outside of the glass tube and the
test tube wall to fill the column up to its
height at the working temperature.

Constructional Details
A 6oz. glass bottle, with a plastic screw

top and rubber bung, should be filled with
medicinal paraffin, taking care to exclude any
air bubbles. The test tube, previously filled
with paraffin, is then dropped in (the inside
diameter of the bottle neck must be greater

Detail of Mercury
Switch Cradle

Light thread

S Amp.
mercury
switch

Constructed Appliance
SOLE Y

than lin., the outside diameter of the test
tube). The glass tube is next passed through
a tightly -fitting hole in the rubber bung until,
when in position, the end will be lin. from
the bottom of the bottle. The tube is placed
in the bottle, its end inside the test tube,
and the bung resting on the edge of the bottle
neck. The mercury is poured into the top
of the tube to fill the test tube to a height of
about 3lin., displacing the paraffin from the
bottle. The rubber bung is then slipped into
place and the plastic cap (drilled to accommo-
date the glass tube) screwed into position.
At this stage the range of movement of the
mercury may be measured by immersing
the bottle in water warmed to the working
temperature, and noting the rise in level.

The contacts are made from two gin. long
pieces of 25 gauge platinum wire (not very
expensive as the weight of platinum involved
is only about 0.003 oz.) ; these are soft -soldered
to the ends of the light gauge flex and bound
together on either side of a small wooden
separator. The temperature fixed by the
thermostat may be adjusted by sliding the
contacts up or down the tube.

Relay and Mercury Switch
A vacuum or inert gas -filled mercury

switch is mounted on a cradle, as shown in
Fig. 2, and is connected with thread to a
light extension arm soldered to the relay
armature. The assembly is counterbalanced
to keep the mercury switch on when current
is not flowing in the relay coil. The relay
contacts and springs should be removed.

The electrical circuit is shown in Fig. 3.
The parts used are : a bell transformer
with a 4 -volt tapping, a full -wave rectifier
(6 volt, l amp.), and an electrolytic con-
denser, 25 mfd., i2 -volt working. It is
necessary to use a low current through the
relay to minimise sparking at the thermostat
contacts, and it will be found that if the relay
and mercury switch are carefully set up and
counterbalanced, 4 volts will be quite adequate
(the current will then be 4/20o =20 mA).

Sufficient information has been given to
enable the reader to design his own thermostat
for any sensitivity or range, but it should be
realised that the combination of great sensi-
tivity and long range will result in a very long
glass tube. There is no reason why metal parts
should not he used for the thermostat, but
it is more Liifficult to eliminate air bubbles
from the system.

Cradle -20 gauge sheet iron.
--k----The mercury switch is cemented in place.

Cone pointed screws support cradle
drilled to take cone points

e//2 wrought iron frame

-7,i;

Counterbalance weight
adjusted to keep

mercury switch on
when current not
flowing in solenoid

Switch
leads

200 ohm
relay

winding

'Relay contacts
and springs

Fig. 2.-Details of the relay and mercury switch.



June, 1952 NEWNES PRACTICAL MECHANICS 315

By "MOTILUS"
Some Fine Examples of Modelmaking at the Northern Models Exhibition

THE Northern Models Exhibition is now
a well -established annual event that is
much looked forward to in modelmak-

ing circles. The fourth exhibition was held
in March this year at the Manchester Corn
Exchange, with a greater number of models
on display than ever before: nor did an
increase in numbers mean a decline in
standards of workmanship. On the contrary,
standards were on the whole high among the
large variety of exhibits.

I considered that improvement was especi-
ally notable in the locomotive models entered
for competition. Some of the incomplete
models especially showed excellent work.
One I would mention for qualities of efficient
model engineering and fine finish was a sin.
gauge o -6-o L.M.S. tank locomotive chassis,
under construction by Mr. E. Younghusband,
of Swinton. The model was to a design by
Mr. Austen -Walton, well-known model loco-
motive amateur enthusiast. The chassis
featured lubricators on all cranks, double
springs on all bearings, working steam brakes
and sanding gear, so that it was unusual in
having amount of detail for this size.

these, and was indeed a first-class model,
with three rows of horses. The model, shown
in Fig. 1, drew many admirers.

Fig. i.-The gay working model roundabout exhibited by Mr.
H. Slack at the Northern Models Exhibition in Manchester.

Fig. 2 (Above).-Model of a Lancashire
weaving loom built to a scale of one -quarter full

size by Mr. T. golly, of .Whitefield.
Fig. 3 (Right).-Part of the general engineering
section at the Northern Models Exhibition. A
very high standard of workmanship was

evident throughout this section.

Working Model Roundabout
Working model roundabouts are now fre-

quently seen at model exhibitions and they
do add a note of gaiety with their brilliant
colours, polished brasses and mirrors and
rows of traditional wooden steeds, all in
whirling. motion. The roundabout exhibited
at the Manchester Exhibition by Mr. H.
Slack, of Chapel -en -le -Frith, lacked none of

A large proportion of the ship models were
non -working and ships of many different
periods were represented. I especially liked
Flt. -Lt. E. T. Ferry's model of Captain
Cook's ship, Endeavour, which was well
executed ; also Mr. C. L. Heworth's schooner
yacht, to a scale of fin. to tft. Mr. D. S.
Anthes exhibited his neat and convincing
waterline model of S.S. Beoconsireet, built
to a scale of tin. to t6ft. and which won
prizes at the Third. Northern Models Exhi-
bition in 1951.

In the working steam and power boat class
there were not so many entries. A fin. scale
electrically -driven twin screw motor cruiser
by Mr. C. Taylor, of Oldham, was well made
and of good appearance, which is so often
overlooked in working model boats. I was
also very interested to see the working model'
of R.M.S. Caronia, entered by Mr. W. E.

Barnes, of Wilmslow,
and I presume this
model was the product
of Mr. Barnes's model
dockyard, about which
I have written on
previous occasions.

An interesting and
unusual exhibit was
provided by a series
of fire engine models
made by Mr. Victor
Sutton, depicting "The
Fire Engine Through
the Ages." The series
contained over fifty
models of engines,
from 1666 to the
present day, including
models of recent type
engines in use in
Manchester.

General Engineering Models
Some excellent models were to be .found

in the general engineering groups (Figs. /
and 3), traction engines, tramcars, petrol
engines and various other types of model
engines made a good array, 'along with a
selection of tools and workshop appliances.
Mr. F. J. Haynes's tin. scale working model
of a " Massey " steam hammer was unusual
and was a well-built model.

Model cars were not well represented, but
there was a large number of model aircraft
of all kinds. There included a good propor-
tion of scale models for flying and for con-
trol line working, but very few static scale
models. There were also several radio -con -

(Continued on page 317)
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Vapour Deflector for
Gas Cooker

SIR,-The accompany-
ing sketch illustrates

an idea I have developed
to pr event plastered
kitchen walls being spoilt
by hot, greasy vapour issuing from the oven
of a gas cooker.

This takes the form of a deflector fitted
on to the outlet nozzle by a metal strip (not
shown in sketch).

Most people know what a greasy, un-
sightly state the plaster gets into behind
this outlet vent in the stove, and when deco-
rating the kitchen invariably the plaster has
to be cut out for quite an area and re -
plastered.

After having had to do this job again
before painting the walls of my own kitchen,

Deflector rests on
beck plpte

Deflector

I was determined to
method of prevention.

I could not think of any cure at the
moment other than having to let in a square
of tiles, and was on my way to purchase
them when it occurred to me that some sort
of a deflector would be easier and cheaper
to make. Before purchasing the tiles I
decided to see what could be made in this
direction and finally decided on the device
shown in the sketch, which is quite a
success.

I think any handyman would be able to
make one. I made mine from 20 gauge
mild steel sheet, but I should think that
aluminium would do just as well for anyone
who had not the means of bending the metal
to the form required for their particular stove.

With the deflector fitted, the greasy
vapour from the outlet now passes up in
front of the enamel back -plate of the stove,
where it is easily wiped off.

I have also fitted a metal plate on top of
the plate rack on which more of the greasy
vapours condense before reaching the ceil-
ing.-H. W. BRIDGE (Stockport).

try to find some

Drilling Holes in Glass
SIR,-Your correspondent, T. L. Green,

will save a lot of time drilling holes in
glass if he uses one of the carbide -tipped
drills marketed by John M. Perkins and
Smith Ltd. (who frequently advertise): I am
not sure if they make a i / t6in. size of their
" Glazemaster " drills, but there are various
sizes, and they are quite cheap (about 5/-).

It takes me about two minutes to drill a

in. hole through the bottom of a brandy
bottle. The drills must be run rather slowly
and should be lubricated. --P. H. BLANCHARD
(Sanderstead).

An Electric Alarm
SIR,-In the March issue I notice particu-

larly the electric alarm unit by C. Heyes.
It is similar to one I have used for the past
ten years except that mine is portable, it
being a complete unit.

The accompanying diagram may be of
interest to other readers. The contact is out
of an old switch, and the strip of metal is
brass. When the alarm goes off and the
key turns, the strip falls into the groove of
the contact, thus completing the circuit.

Brass strip

(cathode) of the rectifier is connected to a
copper rod or sheet immersed in the copper
sulphate bath, while the positive pole (anode)
is connected to the article to be plated.

The result of this would merely be to
cause deposition of copper on the copper rod,
and the article to be plated would itself
dissolve

This is due to the fact that during electroly-
sis, the cations (positively charged ions),

LotolloisCst:opeEtr.

(Goes

rod or

Anode Cathode

Full wave

rectifier
bridge

CuSO4
3olution

i'Vto

platedrbke

.solution)AC Ma inx

AC Mains

0000QQ.0004Q0 Plating
cell

C'rcuit diagram and rectifier connections for the
electro-deposition of copper.

which 'are present in the solution, travel in
the direction of positive current to the

cathode (negative electrode), while
the anions (negatively charged
ions) travel to the anode (positive
electrode).

In the present case, the cation
is the Cu ± ion which will plate
out on the cathode, while the
anion will be the SO4-ion which
will travel to the anode. The
overall chemical reaction may be
represented by:

At cathode (-ve electrode)
Cu f+ 2 electrons---i-

Cu (plates out).
At anode (-I- ye electrode)

Cu -2 elect rons---)-Cu +
(Cu goes into solu. as
-{ ye ions constantly re-
plenishing the solu. with
Cu).

Assuming that a full -wave
Battery"' bridge rectifier is used, the cir-
A rear view of the electric alarm, shozvinz general principles cuit diagram will be as shown in

of operation. the accompanying diagram.-
B. C. HIBBIN (Dartford).

[Thank you for calling our attention to what
is an obvious error of polarity in the reply on
the electro-deposition of copper, published on
page zso of our April, 1952, issue. Here, of
course, the word " negative" should read
"positive." This is evident, and, we think,
must have been so to the original inquirer, for
in all plating systems the metal to be plated is
always released on the cathode or negative
electrode, whilst it is the anode or negative
electrode which completes the circuit in the
bath or electrolyte.-EDIT0R.1

The clock is not attached to the base in
any permanent way. To set the alarm,
simply wind the key to a horizontal position
and lift the end of the brass strip on to the
key, as shown in the sketch. I find the
device very successful in operation.-
G. BRAILSFORD (Worksop).

Electro-depositing Copper
SIR,-With reference to the answer given

to the inquiry concerning " Electro-
depositing Copper," appearing in the April,
1952, issue of PRACTICAL MECHANICS, may
I point out an error with regard to the
electrodes.

The reply states that the negative pole

" Perpetual Motion "
SIR,-With reference to the recent corres-

pondence on perpetual motion, it is
surprising that those who have made various
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suggestions should not have tried them first.
The proof of the pudding is in the eating.
In view of the success of Cmdr. Arffyreus,
referred to in PRACTICAL MECHANICS some
time ago, I do not think such people should
be called cranks. There is a way of doing it,
and apparently Cmdr. Arffyreus discovered it.
His source of motive power was gravity.

Sir Oliver Lodge raised the question many
years ago of a permanent magnet being a
source of power.

Apparently Mr. Philip Mount has made 
an accidental discovery of something of this
kind and publication of some greater detail
would be most interesting.-E. W. CHAMBERS
(Heidelberg, Victoria, Australia).

Aquarium Aerator
SIR, -.=May I be permitted to make certain

observations about Mr. E. S. Brown's
" Aquarium Aerator " as illustrated in the
February issue of PRACTICAL MECHANICS

I consider the aerator would be both
unwieldy and unsightly, the base of the water
container being at least 15in. above the water
level. Furthermore, the method of mounting
the apparatus is hardly suitable either from
the practical point of view (as illustrated, it
would be difficult to fit a cover -glass) or
from the aesthetic point of view (aeration
should be unobtrusive).

Might I suggest that if an aerator of such a
type is required a far simpler device can be
easily constructed, as illustrated in Fig. r.
For smooth working, the delivery -tube should
be as long as possible with a minimum length
of twice the head of water to be overcome.

As to the desirability of aeration as such, I
believe it is generally accepted that the
solution of oxygen from the rising bubbles is
negligible, even when using a diffuser, and
that any oxygenation that does take place is
brought about by the promoted circulation
of water at the surface. In my opinion, this
increased circulation can be more efficiently
achieved by using a water lift (Fig. 2), with a
filtration stage, if desired, powered by a
" water aerator " as illustrated in Fig. 3.
The design of the latter apparatus can be
suitably modified to meet the needs of the

Key.

A.-Water con-
tainer.

B.-Syphon-
tube.

C.-Screw - clip
on rubber
connection.

D.-Thistle
funnel with
slotted cork.

E.-Delivery
tube exten-
sion.

F.-Aquarium.

Fig. L.-Simplified water -aerator.

Air

Fig. 2.-An air -operated water lift. A.-Water
lift transfers water from one end of a tank to
the other, filtration being included if required.
B.-Easily constructed lift made from two pieces

of glass tube of different bore.

Key.

A.-Screw-clip.
B.-Thistle funnel

with slotted cork.
C.-Column of

water -trapped air.
D.-Air - water

separator.
E.-Outlet for

water to receiver.
F.-Air outlet to

tank.

Fig. 3.-A water -powered aerator.

person unable to carry out the necessary
glass working.-J. E. PROCTOR, B.Sc. (Eltham
Park).

Small Water -power Plants
SIR,-I was interested to note the letter

from Mr. Steen, of Oslo, in the April
issue of PRACTICAL MECHANICS, and would
like to thank him for pointing out an error
in my formula.

This should, of course, have read :-
76.4 VI-ir

D
r.p.m.

It should be noted that the wheel speed is
proportional to jet velocity which varies as
the square root of the head, and not directly
as the head, as Mr. Steen suggests.-J. H.
RAPLEY (Ystrad Meurig).

Centripetal Force
SIR,-In reply to your correspondent

F. 0. Brownson, who refutes
" Grocock's " centripetal force, I should like
to point out that this is the only force acting
on a body travelling in a circular horizontal
path and that centrifugal force does not,
in fact, exist.

By Newton's " First Law of Dynamics,"
any moving body, not acted upon by external
forces, will continue to move in a straight
line : this defines the property of inertia.

Hence when a body rotates in a circular
path there will be a continuous tendency, due
to inertia, for the body to " fly off at a
tangent," thus apparently so, due to the

effect of a centrifugal force, whereas in fact
there is none.

To keep the body in its circular path a
centripetal force, of magnitude m.r.w.2 and
producing an acceleration r.w.2 of the body,
towards the centre of rotation, is brought
into play; where m is the mass of the body,
r the radius of the circular path and w the
angular velocity about the centre.

The existence of this centripetal force is
clearly demonstrated by rotating a mass on
the end of a string. An inward tension in
the string immediately results.-R. HINE
(Cardiff).

Earth -satellite Vehicles
SIR,-With reference to my article on the

above subject in the May issue I would
like to draw your attention to an error-not
in the article, but in a current volume on the
subject. I write because it may:a little later
on, cause you some embarrassment.

You doubtless have at hand the admittedly
fine book by Bonestell and Ley (" The Con-
quest of Space "). Now this book could be in
the hands of many of your readers, and it gives
on page 15 a period of o.42 days for Phobos
around Mars. This is quite wrong ; it is 0.32
approximately.

If you will use their quotation for D of
orbit (rr,600 miles) and my constant in the
article you get 0.318 days. Astronomical
journals, e.g.,The British Astronomical
Association's andbook (page 52), give 0.318
days.

My reason for writing is that in the article
I invited readers " to deduce for themselves
the figures for Mars." If they try it out on
Mars' two satellites, using my constant,
they will get 0.318 and 1.26 days, which are
correct. This would happen even when they
used B. and L.'s values for the orbital dia-
meter D. The 0.42 is a typographical slip for,
an obvious 0.32. As the error is large (being
nearly 33 per cent.) a possessor of B. and L.'s
book would almost certainly write to you
" pointing out your mistake ' ! for such a
book is authoritative.-P. BowN (North-
ampton).

THE WORLD OF MODELS.
By " Motilus."

(Continued from page 315)

trolled craft, sailpliines, power models and
control line models hot built to scale.

Entries in the junior section were not, on
the whole, original, but some showed promise.'
A favourite choice was to model the tugboat
Turmoil, and the Emmett Festival Rail-
way was another topical prototype.

Radio -controlled Models
Radio -controlled models certainly hold a

fascination for many people nowadays, and
this branch of modelmaking was well repre-
sented on the stand of the International
Radio -controlled Models Society. A work-
ing models arena in the centre of the hall
allowed for demonstrations of these and other
working models from time to time during the
exhibition.

The British Model Soldiers Society is a
group I have not been aware of previously,
but members of their Manchester Branch had
assisted with a display of model British'
soldiers. Many of the model figures were
hand -made.

Once more I was pleased to see models
from other countries in an international
display. These included several Swedish
models, and also a fine selection of work
done by pupils of the Hobart Technical
School, Hobart, Tasmania.

The tireless organisers of the Northesp
Models Exhibition are to be congratulate4 on'
another fascinating and successful events
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6.a
Catalure Synthetic Resin
KNOWN as Catalure 344/2F, this

synthetic resin, marketed by Catalin,
Ltd., has the property of strengthening
plaster castings very substantially by incor-
porating it in the plaster mix. Whether
plaster is used for- figures, moulds, artistic
studies, or for souvenir emblems, Catalure
ensures many real advantages to the user.
This synthetic resin was specially developed
for the purposes of reinforcing plaster. It
is entirely compatible with plaster in both
the wet and hardened states, and gives
extremely effective results in a simple and
straightforward manner without the necessity
for any material alteration of standard
methods of casting technique. It is con-
veniently available in the liquid state,
and is, moreover, particularly economic in
use. For ordinary grades of plaster of
Paris, the addition of 20 per cent. by weight
of Catalure 344/2F, calculated on the
weight of dry plaster, will double the strength
of the casting. Even stronger results can be
obtained with the addition of increased
quantities of the Catalure synthetic resin ;
the addition of about 4o per cent. by weight
of resin will approximately treble the
strength of the resulting casting.

Further particulars can be obtained from
Catalin Ltd., Waltham Abbey, Essex.

"Mighty Midget" Electric Motor
THIS motor is considered to be the most

efficient motor for its size in the world
and, in addition to its use in models of all
kinds, it is supplied by its makers, Messrs.
Victory Industries (Surrey), Ltd., Barfax
Works, Worplesdon Road, Guildford, to
various Government Departments, Scientific
Instrument Manufacturers, Hospitals, R.A.E.
Farnborough, National Coal Board, Chemical,
Photographic, Electrical and Radio concerns ;
so many trades have shown interest, in fact,
that the makers have decided to produce a
new Micro Motor of much snore robust
design especially for industry.

The " Mighty Midget," approximately
bin. high and with a volume of about t cu. in.

has a speed of to,000 r.p.m. on a 4!, v. battery
and a normal current consumption of less

than a small flashlight bulb. The motor is
supplied complete with accessories, comprising
countershaft, 6.1 to 1 reduction gearing,
pulleys and terminals. It is suitable for use on
3-6 v. and can be supplied to order for any
voltage from I"! to 24.

The new industrial type Micro Motor, the
prototype of which has been constructed,
when tested for performance at 6 v., gave the
following results : Starting torque, 57.5 Gm.
Cm. ; torque at 6,000 r.p.m., to Gm. Cm. ;
torque at 7,800 r.p.m., 7.5 Gm. Cm. ; con-
sumption, .6 amp. ; output, .6 watt -26.4 ft.
lb. per min.

Electric scale model replicas of the pro-
ducts of the Nuffield Organisation and Vaux-
hall Motors, Ltd., of Luton, are produced
and, powered by the " Mighty Midget "
electric motor, these models are far above the
ordinary standard of toys. They are true
to scale, battery -driven and fitted with revers-
ing gear. Fitted with right- or left-hand
steering, they will run for miles on each
battery at a scale speed of 75 miles per hour ;
and the batteries are obtainable throughout the
world. They are fitted with detachable wheels
and rubber tyres and are beautifully finished
in all official colours.

The major part of these products is for

A Review of the Late'st
Appliances. Tools and

Accessories

The "Mighty Midget" electric motor. This
motor is approximately I Bin. high.

export, but a small proportion is for the home
market and the following are their retail
prices, including purchase tax :

Morris " Minor "
Vauxhall " Velox "
" Mighty Midget " electric motor

s. d.
19 9

2 r 6
14 3

One of the scale model replicas produced by Victory Industries (Surrey), Ltd., in co-operation
with the motor manufacturers concerned, the Vauxhall.

Harrow and Wembley Society of Model
Engineers
THE club must be congratulated on the

number of awards their members gained
at the Kodak Society of Experimental Engin-
eers and Craftsmen Bi-annual Exhibition. No
fewer than so awards were " collected."

The 1st award went to Mr. C. H. Cosmelli,
with his completed scale model L.M.S.
Princess Royal loco. Mr. A. E. Tyler received
a Very Highly Commended for his sin.
gauge Aveling and Porter 220 T.G. loco.

In the General Mechanical Models Section,
Mr. E. G. Uphill gained a Highly Com-
mended for his model steam driven electric
generating set.

A 1st award went to Mr. E. V. Elderkin
in the Workshop Appliances Section for small
tools and surface plate (machine vices, tool-
makers clamps and V -blocks, etc.).

In the Marine Section, again Mr. Elderkin
gained a 1st award for five small marine engines
and a weir pump. Mr. T. Howard a Very
Highly Commended for his unfinished 7ft.
working Model of H.M.S. Hood.

BATTERY -OPERATED WRIST -WATCH
(Continued from page 311)

able is that it is a synchronously controlled
motor, powered by the capsule, replacing the
mainspring and its associated parts. The
winding mechanism is, of course, also
eliminated.

It is, however, known that a disturbing
problem was the fact that a new understand-
ing and interpretation of established physical
and chemical laws was required. Conven-
tional calculations, it was found, scaled down
from the familiar fields of engineering design,
were utterly valueless in this hitherto unex-
plored field of micro -electronics. For
example, it was found that the principles of
conventional motor design theory no longer

applied in a motor capable of producing only
one -seventy-five millionth of a horse -power.

Future Prospects
The Elgin Watch Company refuses to

speculate on the price of the watch when it
is eventually marketed. That will certainly
not take place for at least two years, and it
will be some years before the watch can be
sold at a price comparable to that of the
average conventional watch of to -day.

Meantime, the present programme of test-
ing and evaluating production models is being
continued for an extended period to ensure
that, once the watch is marketed in quantity,
it will be a thoroughly tested and proven time-
piece. Research still remains to he done in
the handling of certain difficult materials used
in the electronic wrist -watch.

Although the Elgin Watch Company is
justifiably proud of its achievement, it cau-
tiously points out that, although the electronic
wrist -watch should prove a more accurate
timekeeper than any spring -driven watch, it
will be many years before the conventional
timepiece is outdated.
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- a blade for every cutting job
All good craftsmen know the
value of edge tools that are sharp
and stay sharp. That's why you'll
appreciate X-acto. All of the 23
X-acto blades, gouges and routers
are designed for specific cutting
jobs and made from the finest
surgical steel, precision ground to

scalpel sharpness. They're fitted to
the appropriate knife in a few sec-
onds. A twist of the sleeve and the
blade inserted. A twist back again
and you have a rigid, perfectly
balanced knife with the sharpest
blade you can buy - the finest cut-
ting tool any craftsman can desire.

Blades are sold in packets, from 2/6 for 5, Gouges 5/- for 5 and Routers
4/- for 4. Obtainable only from X-acto Stockists. Write for illustrated
folder showing the complete range of X-acto Tools and Tool Kits to :-

TRIX LTD. (Dept. A), 11 OLD BURLINGTON ST.,
LONDON, W.1

No. I KNIFE

3/ -complete

No. 5 KNIFE

6/6 complete

G4G

How the FAMOUS BENNETT COLLEGE
can help you to success through

personal postal tuition in any of these subjects
HERE'S HOW to achieve your

ambitions. Whatever
your educational standard, how-
ever much you fear the
exams. which will qualify you
in your profession, The Bennett
College will help you to suc-
cess in your career.

You will be coached until
you qualify

This guarantee is given to
every Bennett College student.

TOTHE

By post, your personal tutor
will smooth out your difficulties.
You will work in your own
home, at your pace, wasting
no time. You will soon qualify
for a better -paid job.

Now is the time
Plan your future now,

before it is too late. Send
the coupon to -day for The
Bennett College prospectus on
your subject.

50ject

BENNETT COLLEG
DEPT. F. 7 6 SHEFFIELD.

Please send me your prospectus on my subject.

NAME

ADDRESS Age (if under ar)

PLEASE WRITE IN BLOCK LETTERS.

YOUR FUTURE IS HERE
One of these subjects will qualify you for

higher pay and status. Write your choice
on the coupon (or put down any other that interests you).
Accountancy * Agriculture *
Architecture * Auctioneering*
Auditing * Aviation-Eng.
and Radio * Book-keeping *
Building*Carpentry*Chemis-
try * Civil Eng. * Commercial
Art * Civil Service * Com-
mercial Arithmetic * Com-
pany Law * Costing * Diesel
Engines* Draughtsmanship*
Economics * Income Tax *
Jigs, Tools and Fixtures *
Journalism * Languages *
Mathematics * Mechanical
Eng. * Mining * Modern

IPusiness Methods * Motor
Eng. * Plumbing * Police *
Press Tool Work * Public
Speaking * Quantity Survey-
ing * Radio Eng. * Royal
Society of Arts * Salesman-
ship * Sanitation * Secre-
tarial Practice * Sheet Metal
Work * Shorthand * Struc-
tural Eng. * Surveying * Tele-
communications*Television*
Transport * Viewers, Gaugers
and Inspectors * Works
Management * Workshop
Practice * and many others.

GENERAL CERTIFICATE OF EDUCATION
Full guaranteed tuition in your choice of subjects. For prospectus

write GCE on the coupon.
EXAMS. : Through The Bennett College you can qualify as

F.C.A. - F.C.C.A. - F.P.C.A. - F.C. W.A. - F.C.I.S. - F.C.C.S.-
F.I.B.-F.A.1.-F.A.L.P.A.-F.I.Hsg.-M.I.H.V.E.-M.I.Mun.E-
M.R.San.1.-F.R.I.B.A.-M.I.C.E.-M.I.Mech.E.-M.I.Struct.E.-
F.R.I.C.S.-F.I.Q.S.-M.I.Fire E.-M.lnst.T.



IMMEDIATL DELIA ER]-
ELECTRIC WELDER

AND CONIPLETE
KIT For Welding.
Soldering, Braz-
ing. effecting all
metal repairs in
the home and on
the car or cycle.
Instant heat, 6,005
F. Works from 6 v.
or 12v. car battery or
transformer. Compiete
kit of Welding Tools. 9ft.
cable, clip, carbons cleans-
ing fluid, fluxes, filler rods.
goggles, instructions,
hints. Thousands of these
amazingly low priced -but remark-
ably effective -Electric Welders are
in daily use in workshops, garages, fac-
tories, throughout Britain and
Overseas. Welds all metals.53/6
Up to One eighth gauge.
C.O.D. IF REQUIRED. Post Free.

GREAT OPPORTUNITY

with 3 in. saw blade and 41 a 31 saw
table, 19 in. bed, 14 in. between Centres,
4 in. face plate. 3 speed pulley. A few
hundred to be sold at an UNREPEAT-
ABLE just above cost price offer I

Beautifully constructed and finished.
Send money now plus'413 For Only
for packing and carriage. 59/

C.O.D. IF REQUIRED

HARRIS ENGINEERING Co.
(Dept. P.51.), 269, KINGSLAND RD.,

LONDON. E 2.

TRANSFORMERS
No. I. 250-0-250v. 80 ma. 0-4v. 5a. 6.3v.

3.5a. 0-4-5v. 2a.. I7/-.
No. 2. As No. I, but 350-0-350v., 171-.
No. 3. 26v. 2.5a. tapped to give almost

any voltage up to
26v. Ideal for
chargers, models,
W.D. motors, etc.,
1616.
No. 4. 4v. -9v. -20v.
4 amp. For 2, 6 and
12 volt chargers, I61-.
No. S. Auto wound,
10 - 0 - 110 - 200 - 230 -
250v. 150 watts.
For general voltage

changing, up or down, 1616.
No. 6. 250-0-250v 100 ma. 6.3v. 3.5a.

5v. 2a., 221-.
No. 7. Television Auto with Overwind.

0-230-230-250-290v. 500 ma. 6.3v. 7 a.
0-2-6.3e. 2 a., 3816.

All types upright or drop through. No
others available. Primaries on I, 2, 4 and 6
tapped 200-230-250v Interleaved, Im-
pregnated, Screened, Guaranteed.
Terms : C.W.O., C.O.D. or pro forma.

Postage 116 I to 3.

HIIIFIEIDS RADIO,
II, BURNHAM ROAD,

WHITLEY, COVENTRY

EITHER IT IS
of iristetl

JUBILEE hos been our registered trade name
for 30 years. and may nos be used to

describe any other clip.

THE FINEST CLIP in -lite ,moth
L. ROBINSON d CO., (GILLINGHAM) LTD.,

London Chambers GILLINGHAM KENT PHONE 528?
L3/62 00

CIRCULAR SAW BLADES
In stock 41n. to 241n. dias. Any size
supplied. Full range of Vee Pulleys
and Endless yen Belts. Ball Bearing
Plummer Blocks from /in. to liin. dia.
shaft size. Machine Beds for Special
Assemblies, accurately machined on
slides. Slide lengths 131, 16 and 71 in.
from 1110 each. Ball Bearing Circular
Saw Assemblies.
Send Rd. for fully illustrated Catalogue.

BEVERLEY PRODUCTS,
It A NSIK ILL, NOTTS.

ENLARGERS

TELESCOPES

STEREOSCOPES

FILM STRIP PROJECTORS

BINOCULARS

MICROSCOPES

EPISCOPES

RIFLE SIGHTS

MAGIC LANTERNS

IF YOU are interested in making any of the above and 'WANT FIRST CLASS
RESULTS AT SMALL COST then you are badly in need of our booklet.

HOW TO USE EX -GOVERNMENT LENSES AND
PRISMS. Price 216 ea. (Illustrated).

The popularity of this booklet over the past two years has quite frankly amazed
us and still SALES CONTINUE TO INCREASE, mainly as a result of recommenda-
tions from one amateur to another. In addition to a mass of general information,
it contains details concerning the general construction and optical layouts of all
the above except stereoscopes.
HOW TO USE LENSES AND PRISMS - No. 2.

Price 216 ea. (Illustrated).
This was written as a follow up to the above in response to many requests.

In addition to further information of a slightly more technical nature, concerning
the use of lens, etc., readily obtainable on the surplus market of which we also
held large stocks of all the types mentioned, it also deals fully with the construction
of four types of film strip projectors from 8 mm. to 35 mm., a 35 mm. or 21 enlarger
or projector, 3 types of stereoscopes and a 35X and 40X terrestrial telescope.

The above booklets are written in a style easily understood by the novice and
expert alike. If our instructions are followed carefully best quality results are
obtainable and at a very low cost.
From M. T., Leamington Spa :

Many thanks for sending me the two booklets. I congratulate you on them.
I have been recently reading an expensive American publication on the same subject,
and I find that your wording is more clear and easier for an amateur to understand.

K. I., London, writes :

Having read your very interesting No. I, i am now anxious to read No. 2.

VERTICAL ENLARGER FOR 21 or 35 mm. All parts complete
with all lens, 941-. Plans and construction details, 316.

G. W., of Nottingham, writes :
I purchased from you lenses for a 21 x 21 enlarger and I can say that the results

I hove hod are well worthy of an enlarger at 00 not 301-, as I paid.

M. E., of Cornwall, writes :

I hove used your lenses for photographic enlarging and have had wonderful
results.

We have what is probably one of the largest stocks of Ex -Government lens,
prisms and general optical gear in the country. Also Radio AND ELECTRICAL.

A STAMPED AND ADDRESSED ENVELOPE BRINGS YOU OUR
FREE LISTS.

STEREO

11

WITHOUT VIEWERS WITHOUT GADGETS

STEREOSCOPIC CINE FILM. Use with your standard
projector and screen. No extra gadgets or glasses.

STEREOSCOPIC FILM STRIP. From your own 2 x 2 or 35 mm.
projector.

STEREOSCOPIC PHOTOGRAPHS. Any size. Any type.
No viewers or aids.

NEW SUPERSTEREOSCOPIC PICTURES
Users write : Incredibly Simple ; Amazing ; Astounding ; Marvellous.

Make your own. Using your ordinary
camera, stereo camera or tine camera.
A special attachment needed for Cine,
but not essential for other types with
stationary subjects.

Our New Booklet,
"STEREOSCOPIC REPRESENTA-
TIONS OF THREE-DIMENSIONAL

SCENES "

Tells ALL ABOUT IT. Price 21s. each.

 HOW TO TAKE ®HOW TO
HOW TO PRINT PROJECT

HOW TO VIEW

NOW READY
Sample loops 16 mm. Kodachrome
(Cine) 10s. each. Complete with
instructions.
Sample strips of 40 Kodachrome
transparencies. Price El per 40.
These are on 16 mm. and occupy frame
size 30 mm. x 10 mm. Compare very
favourably with 35 mm., in two
dimensions. Seen in three dimensions
the spatial image allows greater accuity
of vision which more than compensates
for the smaller frame size. Intended
for mounting in standard 35 mm. glass
type holders. Complete with in-
structions.
These strips are NOT suitable for
35 mm. single frame projectors.

Satisfactory results Guaranteed from all the above booklets or full
refund.

Available only from the Publishers :

H. W. ENGLISH, RAYLEIGH ROAD, HUTTON,
BRENTWOOD, ESSEX.

(Dept. P.M.), Telephone : 1685 or 810.

G.E.C. & B.T.H.
GERMANIUM

CRYSTAL DIODES
G.E.C. GLASS TYPE x

B.T.H. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC

Both Wire Ends for Easy Fixing.
416 each, postage 21d.

SILICON CRYSTAL VALVE
316 each, postage 21d.

Fixing Brackets 3d. Extra.
Wiring instructions for a cheap, simple
but high quality Crystal Sec included
with each Diode and Crystal Valve.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED.
Most gauges available.

B.A. SCREWS, NUTS. WASHERS
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL

FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS.

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjusted Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, 151-, post 9d.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, EA

You Can Become a
HANDICRAFTS
INSTRUCTOR
EXPERIENCE NOT ESSENTIAL

Men who enjoy making things in
wood or metal can turn their hobby
into a permanent and interesting
Career ! Short hours, long holidays,
and security in a job you would
really enioy, can be yours if you
become a Handicrafts Instructor.
Let us send you details of the easiest
and quickest way to get the necessary
qualificat ion.

We definitely Guarantee
NO PASS -NO FEE ".

If you would like to know about
our unique method of preparing you
for one of these appointments, write
today, and we will send you an
informative 144 -page Handbook -
FREE and without obligation. Mark
your letter " Handicrafts Instructor."
British Institute of Engineering Technology

591. Shakespeare House. BIET17.19, Stratford P1., London. W.1

(.0

4d5"
Heavy Duty
S.S.S.C. Lathe

BUILT FOR
PRODUCTION.
Dept. P.M.,

Portas,,
But termere

Road.
Sheffield. 8.
Tel. 51353.

£144

ADANA PRINTING MACHINES
Print In the odd hours with no

' Adana -still the most absorbing
of crafts. No. 1 II

NInchine 2447.6
No. 2 II/S Machine
610-15-0. Will

Quickly pay for -Itself.
Send for illustrate
(older lo Dept. P.211.tA

ADANA (Printing Machines) ltd.,Twicken-
I ham, weal, 8, Grays Inn Rd., Lcndon, W.C.I
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QUERIES and
ENQUIRIES

A stamped, addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 72 (THE CYCLIST),
must be enclosed with every letter containing a
query. Every query and drawing which is sent
must bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo Newnes, Ltd , Tower House,
Southampton Street, Strand, London, W.C.2.

Waterproof Drawing Ink
j WISH to obtain a waterproof drawing ink in a

signal red colour : red inks offered for sale
either tend towards an orange or bluish tint.
I have found a red writing ink which approaches
the colour I require. Can you please tell me the
ingredients which are added which render draw-
ing inks waterproof once dry, and whether it is
possible to so treat ordinary writing inks ?-
R. F. Storey (Palmers Green).
YOU can make a waterproof drawing ink by dissolving

about i per cent. of gum arabic in the ink and by
dissolving in the same ink about r per cent. of potassium
dichromate. This ink, after being exposed to light on
the paper, will become quite waterproof within a few
hours. Its waterproof qualities can be increased still
further if the ink, after drying, is sprayed with a mixture
of equal volumes of formalin and water.

It is possible to treat any ordinary aniline ink in this
manner, but it is necessary for such ink to be stored in
amber glass bottles and in a dark place, so that the ink,
under light influence, does not slowly become insoluble
before it is used for writing purposes.

The very bright " Post Office red " colour, to which
we think you refer, is produced in paints and in enamels
rather than in soluble inks. The brilliantly scarlet
pigment consisting of a " lake " is produced by the
absorption of a red aniline dye on precipitated alu-
minium oxide. This could not be used as an ink.
You require for your purpose a yellow -shade red dye,
such as one of the permanent reds, of which there are
several grades and shades. These are manufactured by
Enico Dyestuffs, Ltd., Salcoates, Hull. Alternatively,
you could use one of the Rhodamines. These are
fairly cheap dyes which can be obtained from any
dealer in chemicals, such as Messrs. Griffin and Tatlock,
Ltd., Kemble Street, Kingsway, London, W.C.2,
the price being about 2s. an ounce. Most of the Rhoda -
mines give a blue -red shade which would quite possibly
suit your purpose. There is, however, another dye
known as " Fast Acid Scarlet " which, we think,
would meet your requirements better. The average
solution -strength of these coloured inks is equivalent
to one part of dye dissolved in 6o parts of water. It is
seldom necessary or desirable to increase this strength,

Dyeing Veneer
WHAT is the best method of dyeing veneer

various colours ? Also, how is grey sycamore
obtained ?-G. Evans (Nottingham).
WE assume that you are starting from whitewood

strips and pieces. These should be placed in a
shallow dish and the dye solution poured on them,
the strips being weighted down in the solution for
about 24 hours. It is best to use oil -soluble dyes
dissolved in white spirit or paraffin. Of such dyes, use
about ro parts of the dye powder dissolved in go parts
of the liquid. You can also use spirit stains, which are
more easily procured. Of these, dissolve about 6 parts
of the dye powder dissolved in 92 parts of methylated
spirit. If the wood is thin, full impregnation (the wood
being previously well dried) will occur in about 24 hours,
so that there is no need for you to make the dye solutions
any stronger. The veneers should be turned over or
moved about from time to time in order to ensure equal
penetration of the dye. After withdrawal from the
dyebath, the strips should be hung up in cool air
for the liquid to evaporate, and, when perfectly dry,
each strip should be rubbed over gently with a soft
cloth impregnated with raw linseed oil. Spirit and oil
dyes can be had from most firms of laboratory suppliers,
such as Messrs. Vicsons, Ltd., 148, Pinner Road,
Harrow, Middlesex. These dyes cost, on an average,
about 2s. 6d. per oz., but, for your work, as we assume
it to be, you will not want more than about 1/3rd oz.
of each dye. In some cases, these dye powders may be
obtained locally from large paint and decorators'
shops.

"Purifying Gold
PLEASE give me full informati n egarding

the methods, chemicals and apparatus
employed in removing alloys such as copper,
silver and brass from gold, e.g., 15 carat, 57 carat,
etc. Also, where can I get these chemicals,
apparatus, etc. ?

The method I am using now is to heat the gold
with nitric and sulphuric acids several times.

This method is very slow and wasteful and the
fumes are very pungent. -Chin Chin Cheang
(Kedah, Malaya).
TN order to obtain pure gold from its various alloys,

proceed in the following manner :
Mix together in a shallow basin 3 parts of strong

hydrochloric acid and t part of strong nitric acid.
Place the gold articles in this liquid and warm it slightly
by resting the basin on the open top of a pan containing
boiling water so that the contents of the basin are
heated by the steam. The gold articles will dissolve
slowly in these mixed acids (known as " Aqua regia ")
and a golden -yellow solution will be obtained. This
should be filtered off through filter paper, returned to
the basin and then heated again in the same manner
until all the acid vapour has been driven off. The yellow
crystals remaining in the basin will consist of impure
gold chloride. The crystals are redissolved in a small
quantity of pure water (preferably distilled water).

Next, make up a saturated solution of ferrous sulphate
(iron sulphate). This is made by dissolving as much
ferrous sulphate as possible in a given quantity of water.
The solution is allowed to cool and is then filtered.

Now, add the saturated solution of ferrous sulphate
to the solution of gold chloride which you have prepared
as above. Allow the mixture, after stirring well, to
stand overnight. After this time, all the gold present

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

with their enquiries.

in the gold chloride solution will have been precipitated
as a dark brown mass by the ferrous sulphate solut icn.
The precipitated gold is then merely filtered off and
then washed on the filter paper by pouring water through
it. The washing process should be thorough for, other-
wise, the precipitated gold will contain traces of iron
sulphate and other impurities. After thorough washing
in this manner the gold " mud " is spread out on a dish
and allowed to dry. It will appear as a dark brown
powder containing too per cent. gold. This powder
can be used for melting up, or, if you wish to prepare
pure gold chloride the brown powder is simply dissolved
in a fresh portion of aqua regia, prepared as above.

We note in your letter that you say that you have been
endeavouring to dissolve the gold alloy in nitric and
sulphuric acids and that you find very pungent fumes
are given off. Please note that gold is not soluble in

THE P.M. BLUE -PRINT SERVICE
I2FT. ALL -WOOD CANOE. New Series, No. I,

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

New Series. No. 3, Ss.*

AIR RESERVOIR FOR COMPRESSED -AIR
AERO ENGINE. New Series. No. 3a, Is.

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

Series. No. 5, Ss.*

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, Ss.'

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

No. 8 (2 sheets), 7s.
CANVAS CANOE. New Series. No. 9, 3s. 6d.
DIASCOPE. New Series. No. 10, 3s. 6d.*

EPISCOPE. New Series. No. II, 3s. 6d.*
PANTOGRAPH. New Series. No. 12, Is. 6d.*
COMPRESSED -AIR PAINT SPRAYING

PLANT. New Series. No. 13, 7s. 6d.*
L20 CAR

(Designed by F. 1. CAMM)
Its. 6d. per set of four sheets.

MASTER BATTERY CLOCK*
Blue -prints (2 sheets), 3s. 6d.

Art board dial for above clock, Is.

OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE
Full-size blue -print, 3s. 6d.
P.M. TRAILER CARAVAN

Complete set, 10s. 6d.5

P.M. BATTERY SLAVE CLOCK -2s.
" PRACTICAL TELEVISION " RECEIVER

(3 sheets), Its. 6d.
The above blue -prints arc obtainable, post free,

from Messrs. George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

An  c'enotes constructional details are available, free.
with the blue -prints.

either of these acids or in any mixture of them. It is
only soluble in the regia prepared as above. This
liquid, being a mixture of hydrochloric and nitric acid,
also evolves pungent fumes. It is, therefore, always
advisable to carry out this experiment out of doors.

You will be able to obtain all the above materials and
apparatus from any of the following firms :

Messrs. Baird and Tatlock (London), Ltd., 14/t7, St.
Cross St., Hatton Garden, London, E.C.1 ; Messrs. A.

.Gallenkamp and Co., Ltd., 17-29, Sun St., Finsbury
Square, London, E.C.2 ; Messrs. W. and J. George
and Becker, Ltd., Alperton, Wembley, Middlesex.

You will realise, of course, that these strong acids
and chemical apparatus will need special packing so
that the cost of their despatch to your address is likely
to be high.

Making Black  C'rayons
CAN you supply a suitable formula for making

black pencils or crayons, for writing on
polished metal and glass ?-H. Buckley (Barking).
CRAYONS for writing on glass or polished metal

surfaces can be made fairly readily. Melt gently
together 4 parts of stearic acid, 3 parts of ordinary fat
or suet and 2 parts (approximately) of beeswax. When
melted, stir in 6 parts of red lead. This mixture is then
poured into suitable moulds or into glass tubes. The
mixture within the tubes can only be released by
breaking the tubes, but glass tubing, as obtained from
any laboratory dealers (as, for instance, Messrs. Vicsons,
Ltd., t48, Pinner Road, Harrow, Middlesex) is still
a relatively cheap commodity.

Note above that we put the word " approximately "
in connection with the proportion of the beeswax
ingredient of the pencils. This is because the con-
sistency and the hardness of the pencil can be varied
by altering the proportion of beeswax. The more
beeswax, the harder the pencil. By using carnauba
wax in place of beeswax, you can obtain extremely
hard pencils.

Fluorescent Paint
CAN you supply the formula for a paint which

gives off a phosphorescent glow when used
in conjunction with an ultra -violet light ? Also,
where can the chemicals be obtained ?-C. F.
Bruin (Kingsbury).
ORDINARY yellow Vaseline is strongly luminescent

in ultra -violet rays, and if you dissolve a little
of this material in benzene and incorporate the resulting
solution in the paint which you propose to use, you
will get the luminous effect which you desire. Another
substance which can be used similarly in benzene
solution is anthracene. These materials are Nor
suitable for water -paints. For the latter, you can use
a solution of quinine sulphate in weak ammonia or a
solution of salicylic acid in the same medium. These
materials may be obtained from Messrs. Griffin and
Tatlock, Ltd., Kemble Street, Kingsway, London,
W.C.2. If you wish to obtain ordinary poster paints
of the slightly -luminous or fluorescent type apply to
Cheknian Silks, Ltd., 46, Poland Street, Manchester.
There is, however, no luminescent agent which is
suitable universally for all types of paint.

Cold Optical Cement ; Cleaning Bloomed
Lenses

DURING the war Ross and other optical firms
were using a cold cement in place of Canada

balsam for cementing lenses and prisms. It
appears to contain an acetate base. Could you
give me the formula, if known, and the address
of any firm who would supply it ?

I would also like to know if there is a method
of cleaning bloomed lenses without scratching
the bloom, or if there is a reliable solvent for the
blooming ?-L. Smith (Middlesbrough).
THE material which you are thinking of as a substi-

tute for Canada balsam for the cementing of
lenses and other optical devices is a toluene solution
of polybutyl methacrylate. This is prepared by
Vinol Products, Ltd., Butter Hill, Carshalton, Surrey,
from which firm you will be able to obtain all particu-
lars.

Bloomed lenses can be cleaned by ordinary methods
without any danger of removing the fine fluoride
coating which constitutes the blooming. To remove
the blooming entirely, the lens must be immersed in
hot concentrated sulphuric acid, which is, of course,
a rather drastic treatment and one which is liable to
have a deleterious influence on the soft optical glass
of the lens.

Simple Wood Transfers
T DESIRE to make transfers, i.e.,alphabetical
A letters in various colours. hat " paint "
pigments and materials are needed and what
are the simplest processes for making transfers
in small quantities ? These letters are to be
transferred on to wood -not dress materials.
-R. Loftus (Auckland, New Zealand).

EFFECTIVE
transfers are not easy to make. Most

of them are now based on synthetic resin films
and materials, the exact nature of which depends on
the type of transfer desired and the surface to which
it is to be applied.

Since you specify a simple process, we note the
following composition which can be applied warm by



322 NEWNES PRACTICAL MECHANICS June, 1952

printing, brushing or wood-tlock methods even to
the thinnest paper:

Light -yellow resin too parts (by weight).
Beeswax .. 3o
Pigment 30

The above ingredients are gently melted down with
continuous stirring. Any mineral colour, finely
ground, may be used as the pigment, including the
modern metallic bronze " gold " powders. If the
mixture is too stiff, it may be advisable to add a few
drops of turpentine to it, but great care must be taked
not to add too much turpentine lest the mixture be
converted into a slowly -drying, sticky mass. For
ordinary simple wood transfers, those made on the
above lines are quite satisfactory, besides being very
inexpensive. The transfer medium should be applied
to the paper as thinly as possible, and preferably by
rolling in the warm state. A photographic squeegee
makes a good roller for the purpose.

Grease Solvents : Removing Scum from
Bath

T REQUIRE a solvent for lubricating grease.
I have a shaft running in a solid bearing

which is lubricated by a screw -down grease cup.
Owing to fine coal dust, the grease channels
occasionally get clogged up. Is there anything,
such as paraffin or turps substitute, that would
destroy the hardened grease without injuring the
shaft or bearing that I could use before using
fresh grease ? I have sonic trichlorethylene ;
would this help, and would you recommend this
for cleaning scum marks from a porcelain ena-
melled bath ?-E. Cheesman (Shoeburyness).
FOR mineral greases, hot paraffin or white spirit

is as good as any. For dealing with greases
containing vegetable oils, benzene, acetone, or a well -
shaken 50-5o mixture of the two will give better results.
None of these solvent liquids will injure shaftings or
delicate machine parts. Trichlorethylene, although
somewhat expensive, would also be an excellent solvent
for getting rid of all kinds of grease. It also has the
advantage of being non -inflammable. This latter
substance is excellent for removing grease and soap
scum from enamelled bath surfaces, but it will NOT
deal with hard -water scums. For this you must use
a soft cloth moistened with dilute hydrochloric acid
(1 part in q parts of water), finally rinsing down with
plenty of water to get rid of traces of acid.

Hardening Plaster of Paris : Glazing
Plaster Figures

I WOULD be glad to have the formula for the
hardest possible plaster of paris. I am aware

of a plastic which is mixed with an accelerator
into the plaster solution, which adds greatly to
the strength.

I also wish to cover small plaster figures with a
glaze which will be transparent, permanent and
heat- and damp-proof, i.e., having the same
nature as a glass glaze.

Is there any plastic solution into which the
models could be dipped which would fulfil these
conditions ?-" Sculptor" (Waterford, Eire).
THERE are no really satisfactory means of hardening

gypsum plasters or plaster of paris. The best
way is to dissolve about 15 per cent. of common alum
in the water used for slaking the plaster. This will by

'no means accelerate the setting of the plaster. On the
contrary, it will delay the setting. The plaster, when
set, will be hardened, so much so, indeed, that it may
actually become brittle and powdery. If this happens,
'1Se less alum in the slaking water.

There is no connection between the hardening of
gypsum plasters such as ordinary plaster of paris
and the methods of " accelerating " the setting of
plastic resin syrups. Conditions which apply to the
one cannot be applied to the other. If you want any-
thing substantially harder than plaster of paris as a
modelling material you could employ calcined mag-
nesite, this being slaked with a solution made by
dissolving 40 parts of magnesium chloride in 6o parts
of water. This material sets in 3o hours and, because
it expands very slightly to a hard mass when setting, it
produces casts which are particularly sharp. Ordinary
plaster of paris can be made tougher (not harder) by
slaking it with water containing about 3 per cent. of
dissolved glue or gelatine. In this case, the setting -
time of the plaster is greatly delayed.

There is no plaster glaze which has all the properties
which you mention. The nearest glaze material to
your specification would be a toluene solution of either
poly -butyl methacrylate or one of poly -methyl metha-
crylate. Both of these are water -white syrupy liquids
which set rapidly into clear films. They are obtainable
from Vinyl Products, Ltd., Butter Hill, C.arshalton,
Surrey. The poly -butyl methacrylate film is softer
than the poly -methyl methacrylate one, and is less liable
to craze and to crack. Before brushing on either of
these media, the plaster surface should be adequately
sized by brushing over it a solution of to parts of
gelatine in oo parts of hot water. The plaster surface
so treated should be quite dry (and preferaoly very
slightly warm) before applying the synthetic resin glaze.
Both these glazes will withstand temperatures up to that
of boiling water (too deg. C. or zt 2 deg. F.). They are
damp -resistant and they do not yellow or become
discoloured with age. The plaster models could
readily be dipped into either of the above media, but
for good results it is very necessary that the models
should he adequately sized beforehand.

Another gla-ze can be made by dissolving to parts of
poly -vinyl acetate resin (" Gelva " Resin, No. 7) in 90

parts of warm methylated spirit. This glaze can be
applied by dipping, spraying or brushing, but it is not
quite so water-resistant as the former ones. The

Gelva " resin, No. 7, is obtainable from Shawinigan,
Ltd., Marlow House, Lloyd's Avenue, London, E.C.3,
price about 6s. per pound.

Charging and Lighting Circuit
IHAVE recently purchased a generator the

rating of which is 35 volts 36 amps 1,260 watts.
Can you tell me how to tell whether it is D.C. or
A.C. ?

It has three wires leading from it which are
A , L-, F. If it should be D.C., how can I wire
it up to charge batteries, or direct for lighting ?
-N. Burkle (Watford).
FROM the information given the dynamo is evidently

a direct current machine. The terminal F should
be connected through a variable shunt field regulating
resistance to the A+ terminal or the terminal L-,
probably the A will be the correct terminal. The
variable resistance may be used for control of the
voltage or control of charging current. If the machine
is run with correct rotation and correct shunt field coil
connections so that the A terminal is the positive,

linseed oil, then wax polished ? I would prefer a
rich gold finish, the architraves to be black.
The furniture in the house is mostly medium
oak, the finish I want to aim at.-L. S. Eggington
(Ibstock).

WJE assume that the plywood panels which you wish" to treat have not been varnished or stained in
any way, the wood being entirely untreated. In this
case, make up a very dilute solution of brilliant green
dye in methylated spirit, and swab it fairly liberally
over the plywood surface with a wad of cotton wool.
This will considerably augment the grain of the wood,
bringing out the contrast. The solution must be
very weak-about one pin -head of brilliant green to
the eggcupful of methylated spirit. Any solution of
greater strength will ruin the work.

If the wood has to be golden finished, it should be
stained with a spirit solution of a yellow dye of the
required shade (say, a satinwood stain dye). Go over
the panel with a soft cloth moistened with raw linseed
oil, and leave to stand for three days, finally polishing
with any household wax polish. A better sheen will
be given if, after the treatment with linseed soil, the
wood is lightly rubbed over with a shellac solution
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this terminal should be connected to the positive
terminal of the battery through a switch, fuse, ammeter
and battery cut-out. The negative or L terminal
should then be connected through a switch and fuse
to the negative terminal of the battery. A voltmeter
should be used with plugs or switch so that it can be
connected across either the dynamo or the battery. If
used solely for lighting the voltmeter can be connected
across the dynamo, the cut-out will not be required, and
the A+ and the L- terminals connected to the lighting
circuit through the switch, fuses and ammeter.

If it is required to supply lighting at the same time
as charging the battery, or to supply load circuits from
the battery and dynamo together, a more complex
circuit should be used as given in the accompanying
diagram. A charge and discharge switch should be
connected to four of the end cells so that the charge
switch can be used to adjust the charging current, or
the discharge current from the battery, whilst the
discharge switch can be used to control the voltage
which the battery applies to the lighting circuit.

Waterproof Glue
T require for boat -building a small quantity ofI

waterproof glue of the type in which a
" syrup ' is used on one piece of wood and an
acid on the mating piece.

Can you tell me where I can obtain this acid
setting type of glue ? I believe one brand is called
" Beetle glue.-K. H. Clarke (Bradford -on -
Avon).

YOU refer, we think, to a type of bakelite cement
in which the bakelite " syrup " is spread over

one surface and a dilute solution of acetic or hydro-
chloric acid is spread over the other surface, the two
then being brought together.

These cements are obtainable from Bakelite, Ltd.,
18, Grosvenor Gardens, S.W.!, or from Catalin, Ltd.,
Waltham Abbey, Essex.

The " Beetle " cement which you mention is a
product of Beetle Products Co., Ltd., Oldbury, Worcs.
You might also be able to obtain an even better adhesive
for your purpose from Dunlop Special Products, Ltd.,
Fort Dunlop, Erdington, Birmingham, 14.

Treating Ply -faced Doors
T HAVE a bungalow in course of erection and

the interior doors are flush ply -faced, with
very nice graining. Can you advise me on the
best way to treat the doors so as to retain the
graining, if possible ? Could they be treated with

Arnmet

Double
-"`-- pole

switches

Fuses

To
Lighting
circuits

Circuit diagram for a
charging and lighting

plant.

It part shellac dissolved in z parts of u -arm methylated
spirit). As a final treatment, the entire surface is then
wax polished. Repeated applications of the wax polish
will be required.

The architraves should not be painted., They should
be brushed very carefully with a strong solution of an
ebony wood stain in methylated spirit, two or three
brushings being given, then brushed sparingly with
linseed oil, shellac -treated and finally wax polished
on the lines -above mentioned. This will give the parts a
dull finish matching the remainder of the door. If you
prefer a black, glossy enamel, use a black cellulose paint.

Transferring a Drawing on to Linen
HOW can I transfer a drawing I have of a galleon

on to some fine linen for the purpose of
embroidering same ? I have tried tracing it on
with carbon paper, but this does not seem to bring
out the fine detail. The drawing was made with
a 411 drawing pencil on semi -gloss drawing paper.
-R. F. Lane (Mottingham).

YOUR task is rather a tedious one but it can he
effected in the following manner : Trace the

drawing or design on to a sheet of tracing paper, using
a sheet of transfer paper, which is laid over the drawing
paper on which the design has been made. Next, using
a sharp needle, prick a series of holes along the outline
of the design on the tracing paper. Now lay the pricked
transfer paper firmly down on the embroidery cloth.
securing it in position by means of heavy weights.
Place a small quantity of a fine, coloured powder,
such as umber or ultramarine (obtainable from any
paint shop) in a saucer or dish and, using dry tooth-
brush for the purpose, pick up a little of the powder
and dab it smartly along the line of holes pricked in the
transfer paper. The fine powder will penetrate the
holes and will mark the embroidery cloth underneath.
Then, very carefully lift the transfer paper off the
embroidery cloth and, without disturbing the latter,
paint along the coloured line so marked on the cloth,
using a very finely -pointed brush and any type of poster
paint or washable water colour. This painted treatment
will render quite permanent the highly impermanent
lines of powder previously forced through the holes
in the tracing paper so that you will then be able to
handle and treat the embroidery cloth in any convenient
manner.

The alternative to the above lengthy process is to
trace directly on the embroidery cloth with the aid of a
soft, ultra -Soft carbon paper but, usually, this method
produces a smudgy result.

a/
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CONDENSER LENSES. Plano Convex
optically ground and polished.

Diam. 211n. Focus ... ... 7/6 each
211n. 3in. 10/- each
4in. 28in. 15'- each
4in. 10in. mtd. in prs. 32/6 pair
5in. 9in. 40/- each
6in. 10in. 50/- each
LAMP HOUSES with pair of 6in. condenser
lenses and focusing mount, suitable for
flood or spotlight, £6 -
TALKIE PROJECTORS. -16 mim. B.T.H.
model S.R.B. Sound and silent, complete
with valves, lamps, lens, speaker, trans-
former, £110. As above, but sound only,
£100. G.B. model L516, 16 mlm., complete
with valves, lamps, lens, but less speaker
and resistance, £75. Projection Lenses,
Dallmeyer, 33 m/m. diameter mount,
50-65-75 m,na.. 65/- each.
BROMIDE PAPER. -Glossy grades 1 and
3, 5/in. x 5; in.. 7/6 per gross, post'6d. PLAS-
TICA in soft, normal or hard. Double
weight 12in. x 101n., 27;6 for 50. post 1/- ;

151- for 25, post 1,-, also 15in. x 12in. soft
only, 39:13 for 50 ; 21/- for 25, post 1/-.
PHOTO FLOOD LAMPS. -1,000 watt,
230 volt, 10/- each. Post 1'-.
RESISTANCE MATS. -Make ideal heating
mats for Aquariums. Photographic solu-
tions, -Print dryers. etc. Mains voltage.
Black heat, size 10in. x 6in. Price, 2/6,
post free.
POWER SUPPLY UNIT No. 7 for charging
6 volt accumulators by hand, consisting of
a hand generator 6 volts D.C. at 4 amps.,
complete with accumulator box, automatic
cut-out in large steel case, 16in. x 101n. x
71in., only 45/- carriage paid.
CATHODE RAY TUBE; No. 3BP1.-New
3in. tube with shield and holder, useful
for building oscilloscope, etc., 35/-. Post 1/6.
TWIN P.A. LOUDSPEAKERS. -Reflex
re-entrant type, very sensitive and direc-
tional, 8in. diam., 16in. overall. Brand new
with matching transformers 4.5 to 1 and 6 to
I Ratios. Voice coil 7 ohms. Only 75/-.
Carr. and pkg.: 5/..
ACED: PUMPS. -These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level. Brand new,
only 30:-, post 1/8.
SYNCHRONOUS MOTOR. - Sangamo
230v. A.C., 2 watt, with 6 contacts for
flasher. Full rotation 60 seconds. 15/-,
post 11-.
AERIAL RODS. -12.1n. long, }in. diameter.
Any number of sections can be fitted to-
gether, 2/13 dozen, 6/- for 3 dozen, 11/- half
gross, 20'- gross. £8 per 1.000.
SLOW MOTION DIALS.-6in. Scaled
0-100, reduction MO to 1 or direct, ideal for
wavemeters, signal generators, etc. Our
price, while they last, 5/6 each, post 1'-.

WILCO ELECTRONICS
204, LOWER ADDISCOMBE ROAD,

CROYDON

SPARKS'
DATA SHEETS
are the Safest, Simplest and Finest
Constructional Sheets of Guaranteed

and Tested Radio Designs.

SPARKS' SETS THE STANDARD

THE " ENTERPRISE "
A Very Efficient 3 -Valve plus Rect. TRF.
Med/Long-wave Receiver for A.C. Mains.

Watts of Quality on Radio and P.C.
Good Range and Selectivity for a circuitof this type. External or Mains Aerial.
A Fine Economical Set for the Home.
D/Sheet, etc., 3/21 Post Paid.

THE " ENSIGN "
For those who want Good Quality from
their " Local " Stations, in areas where
high selectivity is not essential, Plus most
pleasing P.U. reproduction. 41 WattsOutput. Med/Long-waves. External orMains Aerial. Easy and Economical to
Build. D/Sheet, etc., 3/21 Post Paid.

SPARKS MEANS SATISFACTION

THE " CHUMMY " PORTABLE. An
All -dry 2-Valver which does give really good'Phone sigs. on Med. and Long -waves.
Self-contained aerial and batteries. Tested
in Dorset 70 miles from nearest Regional
Station and 115 miles from Droitwich, both
giving very good 'phone alga. Size approx.Ain. x x 24in. Data Sheet with instruc-
tions, 3/21 Post Paid.
THE "MIDDY." A 2-valver which gives
amazing results on M. and L. Waves and

Ship -to -Shore " transmissions when used
with a short aerial. Good speaker results.
All -dry batteries. The Ideal Set for Camp-
ing, the Bedside, Caravans, The Den and
Yachts. Dorset tested. D,Sheets 3/21 Post
Paid.
THE " POCKET PAR." All -dry Pocket
1 -valve Portable. Frame aerial. Good'phone sigs. Med. Wave. 32} Post Paid.THE "JUNIOR." 1-valver MIL waves,
All -dry Batts. Good 'phone sigs., 3/21Post Paid.

Data Sheets available from a Crystal Set
to a 9 -valve Radiogram. Stamp for List.

COMPONENTS SUPPLIED

L. ORMOND SPARKS (M)
48A, HIGH ST., SWANAGE, DORSET.

NEWNES PRACTICAL MECHANICS

" HANDY UTILITY'

7 5 SANDER -POLISHER

It's called the 'HANDY UTILITY' 5" Sander -Polisher, but that

only tells you half the story! It cleans up wood and metal,

it grinds, buffs, burnishes and wax polishes. It removes rust

and paint from metal surfaces with the cup wire brush. And

as a drill it has a capacity of IA inch in steel ! With its

accessories it has a hundred money -making, labour-saving

uses -and it's one of the famous ' HANDY UTILITY' range of

low priced electric tools.

Other 'HANDY -UTILITY' tools include

H.U. 4" ELECTRIC DRILL
H.U. 4" ELECTRIC DRILL
H.U. 6" H.D. 'LECTRO-SAW'

f6. 19.6
£12 . 7 . 6

f17 . 5 . 0

and a wide variety of useful accessories

PRODUCTS OF THE H.U. DIVISION OF BLACK & DECKER LTD.

OBTAINABLE FROM YOUR LOCAL TOOL SHOP, ELECTRICAL

DEALER, IRONMONGER OR STORE

323

GALPIN
ELECTRICAL STORES,

408, HIGH STREET, LEWISHAM, S.E.I 3

Tel., Lee Green 0309. NR. Lewisham
Hospital. Early closing Day Thursday.
Terms : Cash with Order. No
C.O.D. All goods sent on 7 days

approval against cash
MAINS TRANSFORMERS (New), input
2001250 volts in steps of 10 volts, output
350101350 volts 400 mlamps, 6.3'volts 8 amps,
twice, 4 volts 4 amps, 5 volts 4 amps, 651 -
each, carriage 316 ; ditto, 450/0/450 volts
250 mlamps, 6.3 volts 8 amps, twice, 4 volts
4 amps, 5 volts 4 amps, 651- each, carriage
316 another, input as above, output
500(01500 volts 250 mlamps, 6.3 volts 8 amps,
twice, 6.3 volts 4 amps, 4 volts 4 amps, 5
volts 4 amps, 701-, carriage 316. Another,
wound to (electronic) specifications, 350101
350 volts 250 mlamps, 4 volts 8 amps,
4 volts 4 amps, 6.3 volts 8 amps, 01216.3
volts 2 amps, 6316 each, carriage paid ; an-
other, input as above, output 50013501013501
500 volts 250 mlamps, 6.3 volts 6 amps,
01216.3 volts 2 amps, 01415 volts 4 amps,
twice, 6716 each, carriage 316.
All transformers now increased 10 per
cent. on prices above.
AUTO WOUND VOLTAGE
CHANGER TRANSFORMERS, tapped
01110/2001230 volts, 350 watts, 4816 each,
post 116 ; as above, but 500 watts, 6216 each,
carriage 316 ; as above, 200 watts, 351- each,
post 116.
EX -NAVAL ROTARY CONVERTERS,
110 volts D.C. input, output 230 volts A.C.,
50 cycles, I phase, 250 watts, capable of
50 per cent. overload, weight 100 lbs., price
E101101- each, carriage forward.
MAINS TRANSFORMERS (New),
2001250 volts input in steps of 10 volts,
output 0, 6, 12, 24 volts 6 amps, 3716 each,
post 116 ; another,. as above, but 10-12
amps, 4816 each, post 116 ; another, as
above, but 25130 amps, 701- each, carriage
316

'

another, input as above, output
0118130136 volts, 6 amps, 4216 each, post 116.
EX-U.S.A. W.D. ROTARY TRANS-
FORMER5,I2 volts D.C. input, 500 volts 50
mlamps, 275 volts 100 mlamps D.C. output.
Complete with smoothing switches, fuses,
etc.. as new, 1716 each, carriage 216. Can be
run on 6 volts giving half the stated output.
MAINS TRANSFORMERS, 230 v. input,
150101150 v. 200 mlamps, 6.3 v. 8 amps,
5 v. 2 amps output, 211- each.
MAINS TRANSFORMERS (New). In-
put 2001250 volts in steps of 10 volts, out-
puts 350101350 volts 180 mlamps, 4 volts
4 amps, 5 volts 3 amps, 6.3 volts 4 amps,
3916 each, post 116 ; another, 35010/350
volts 180 mlamps, 6.3 volts 8 amps, 01415
volts 4 amps, 3916 each, post 116 ; another,
500/0/500 volts 150 mlamps, 4 volts 4 amps,
C.T., 6.3 volts 4 amps, C.T., 5 volts 3 amps,
4216 each, post 116 ; another 425/01425 volts
160 mlamps, 6.3 volts 4 amps, C.T. twice,
5 volts 3 amps, 4216 each, post 116.

ALTERNATORS, 75 volts, 50 cycles, I

phase, output wattage not known, 2,300
r.p.m., ball bearing (useful as rewind), 501 -
each, new condition.
RADAR MAGNETIC IMPULSE
TRANSFORMERS, output believed to
be 15 kv. at 3 kw. for I micro -second, 2
small transformers in oil in I case, 7/6 each.
MAINS TRANSFORMERS, 230 volts
50 cycles input, 14 and 17 volts at 30 amps
output (auto wound), 451 -each, carriage 51- ;

ditto, 4 volts at 20 amps twice, 2316 each,
carriage 216.
EX -NAVAL CATHODE RAY POWER
INDICATOR UNITS, 500 cycle, useful
component parts, Chokes, Condensers,
Resistance, etc., weight 92 lb. A few
only to clear, 351- each, carriage forward.
EX-R.A.F. CRYSTAL MONITOR
UNITS (type 2a). 3 valve, less valves and
crystals, many useful parts which can be
used, the whole making a basis for midget
receiver, 716 each, carriage paid.
EX-R.A. MORSE TAPPING KEYS
(sendlreceive type), complete phone jack,
and toggle switch, mounted on ebonite base
(not a toy), a first-class job, 316 each, post.
MAINS TRANSFORMERS, 2001250
volts input, 68 volts 2?, amps output (new),
351- each, carriage 21,
D.C. MAINS II- SLOT PREPAYMENT
ELECTRIC LIGHT METERS, calibrated
3d. per unit, 2001250 volt mains, 451- each,
carriage 51,
ROTARY CONVERTERS, D.C. to A.C.,
12 volts D.C. input, 230 volts A.C. output at
100 watts. A few only to clear (condition
as new), £51101- each, carriage 716.
LARGE GENERATORS, output 2,300
volts at i amp D.C., 2,300 r.p.m.
ball bearing machines in new condition,
by well-known makers, to clear, L41101-,
carriage paid.
D.C. SWITCHBOARD METERS, mov-
ing coil, 6in. scale, 0 to 200 volts, as new,
well-known makers, 301- each.

Smee's
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mimm CLYDESDALEI -1
Bargains in Ex -Service Radio and Electronic Equipment4cPONTattip'

INSTRUMENTS
E SLIDE RULES

For over 70 years Thornton's Drawing Instruments
have been used by the Engineers and the Surveyors
responsible for the world's most famous constructions.
The more important your work the greater the neces-
sity for Reliable and Accurate Drawing Instruments.
Insist on using only Thornton's for complete satisfaction.
Illustrated catalogue sent post free on request.

A THO R,NetTO N1 LTD
W YT44N.THA WE, MANCHE/TER.

Tel : W YT henshawe 2277 (4 lines)

FLUXMETER WY.0023
Designed to calibrate the
field of Magnets within the
range of 500 to 4,003 gauss
and co determine their
polarity. Complete with
probe unit and contained in
a hardwood case with hinged
hit and handle. Instructions
on lid. Dim.: 121 a 9 x 6M,
CLYSDALE'
PRICEDE ONLY X.7.10.0

CARRIAGE PAID

NEW LIST OF EX -
SERVICE ITEMS
No. 813 Price 116.

Price credited on first
purchase of 10/. value

or over.

METAL (MINE)
DETECTOR No. 4

Of Cdn. design and con-
struction, using 114 pen-
todes. Comprising : TC
Amplifier, Search Coil,
Sweep Pole, Control Box,
Headphones, Test Unit and
Rucksack. Complete less
batteries in fitted transit

case.

CLYDESDALE'SzA*194
PRICE ONLY Pou

CARRIAGE PAID

POWER SUPPLY UNIT No. 7, Ref. ZA17571
in original carton

For charging 6 -volt Accumulators by hand. Designed for
theW.S.21, could be used for many other purposes. Con-
sists of a stout metal case, dim. 17 x 104 x with
detachable lid, containing hand driven generator, with
gear mechanism which delivers 6 volts D.C. at 4 amps.,
also 6 volt cut-out .and battery clamp.

PRICE
CLYDESONLYDALE'S £2.5.0 EACH PRAI

CARAGED

SHADED POLE MOTORS. For 2301250 volt, SO cycle.
A.C. mains.

1-1.313, 1,100 h.p., 1,500 r.p.m., wgt. S(lb. Each £111510
H.314, 11100 h.p., 1,500 r.p.m., wgt. 41b. Each E11716
H.321, SFLI, 3,000 r.p.m., wgt. 2116. Each EI1121-
H.322, SR.2, 2,000 r.p.m., wgt. 11.16. Each E11510

PUMP DESSICATOR ADM. PATT. 12128 FOR
TELESCOPES AND BINOCULARS

Hand operated complete with spare gel cell and conn. tubes.
Stroke cap 480 c.cs., fitted humidity gauge, reads 101100
per cent. vacuum gauge 0130in. In wood transit case,

194 x 12 x gin.
CLYDESDALE' gPRICE ONLYS 5.1 0.0

CARRIAGE
PAID

Still available :
for use as UNIVERSAL ELECTRIC MOTORS

Motor Generator, type 28 ... each 3216
Motor Generator, type 29 ... each 3216
Motor Generator, type 30 ... each 251.

Connection data supplied.

MOVING COIL METERS
Ampmeters

H784 Range 011 amp. Price 1216 each.
24in. round, flush mtg., drilled flai:se. Post paid.
H785, range 0110 amps. ... ... Price 1216 each.
24in. round, flush mtg. Post paid

D.C. VOLTMETERS
14729, range 01750 volts, 200 ohms per volt. Price 251- ea.
H730, range 011,500 volts, 250 ohms per volt. Price 261- ea.
All 24in. round, flush mtg., drilled flange Post paid.

IOrder direct from:-

' COOLANT PUMP BY
PACKARD U.S.A.

A turbine type pump, directly
driven front semi -ball joint.
splined socket (by motor not
supplied), clockwise rotation.

PRICE
CLYDESDALE'

ONLY S 49f6d.
CARRIAGE

PAID

CLIFDESD 41 IP CO.
l;

LTD.
LBAFIIa ST.REg

Phone: South 2706/9. Bratichesits icotiand Engand and Northern Ireland.

-
A guaranteed accurate. all -plated watch-
maker's lathe in fitted wooden case FOR
ONLY 27.10.0 (plus 2'- A & p.). Fits gram.
standard collets. Ideal for modelmakers.
and it's the cheapest precision lathe on the
market. Send cash with order (returnable if
not delighted) or stamp for photo with

specification.
HENRY COLLIS (Dept. ('I

1273. Gray's Inn Road. London, M .C.1

Ballpens
refilled for As 2

IYour ball point pen has an ink
container which YOU can refill in
two minutes. Fifteen average size
ball pens can be refilled front one
3/1 tube of

ALL PEN INK
I IS NC

Five Colours. Pos. Free with full
instructions on receipt of P.O.
MODERN INKS LTD. (Dept. 425 )

14, St. James Street,
Brighton, Sussex.

RATCHET & REVOLUTION
COUNTERS

Ask for
Leaflet Ne. 1817

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

B.& F. CARTER -
& Co., Ltd., Balton 3'

Members of B.E.S.T.E.C. Organisation.

THE NEW " KING " RANGE

Three models so outstanding in
their conception and construc-
tion that they will excite the
enthusiasm of every cyclist.
You are sure to want one of
these King sets when you
see their modern styling and
brilliant new features. Ask your
local cycle dealer to show them
to you.

Price 36/- to 50/ -
(Minor illus. 36/-)

Wigy ge Roa "

CYCLE DYNAMO SETS
JOEPH LUCAS LTD BIRMINGHAM I 9

TELEPHONE 51(1'S. comprising 2
G.P.O. hand -phones, 2 bells, 2 pushes
and 80ft. twin wire. Price 65:- post
free. Makes an excellent inter -office.
works or domestic installation. Really
Professional instruments. Brand new,
not rubbish. Single instruments, IBA
HAITI:RA CHARGERS for A.C.
mains. For charging 2 -volt accumu-
lators at I amp. Parts with diagram,
1716. Complete. 21'6. Postage 10d.
FOIL TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
11 amps. for 6v. or Vv. cells. Price 4213.
Post 3 amp. Output 501-.
CAESIUM. PIIOTO-ELECTR IC
CELLS. The only satisfactory cell for
amateur projectors, relays. etc. Perfect
production for speech and MUSIC. 3 pin
socket size 2 7/161n. x 11'16in. Price
45 - Polder if required 6'6. Post 6d.

ECONOMIC ELECTRIC Co.
64, London Road, Twickenham

MOTORISTS!!!!

Cure starting delays caused
by flat battery by
carrying UN USED (ex

Paratroops) Hand Driven Ball Bearing
Battery BOOSTER CHARGER suitable
for 6 v. or 12 v. batteries, 2 v. wireless
accumulators. 5 amps. output ! ! ! INDE-
PENDENT OF MAINS (and Power cuts).
Adaptable to alternative drives. 7in. x 3M.
Weight 71b., with instructions. Priceless
in Enrer,:eney. Fraction of original cost.
Post Free. Send Cash with order. Hundreds
of highly satisfied users. " Tested
and reviewed in this Journal, June,
1950."

BELLANGER BROS.
(Dept.P.Mech.) 306 Holloway Road,

London, N.7. North 4117.

IMPETUS Precision PLANERS
Circular safety type cutter -head High
quality tempered steel knives. Tables
mounted on machined inclined ways.
Ground table -tut faces. Fences
adjustable to 45 deg. f91004 tn. MODEL.
Motorised, 418.10.0. 6 In. MODEL
£28.10.0. Motorised £44.0.0. Send for
Catalogues of other  Impetus' Products.
JOHN P. PE S. STEEL, Dept. SO.

RINGLET, YORKS.
Phone : B1NGLEY 3551 (4 lines)



June, 1952 THE CYCLIST
_ .

65

4.

VOL. XX

THE

C 1
e

Editor : F. J. CAMM

JUNE, 1952 No. 361

All letters should be addressed to
the Editor, " THE CYCLIST,"
jeorge Newnes, Ltd., Tower House,
Southampton Street, Strand, London,

W.C.2.
Phone : Temple Bar 4363

Telegrams Newnes, Rand, London

Comments of the Month
By F. J. C.

Highway Code Report
THE Committee on Road Safety in a re-

cently published report to the Ministry
of Transport have made recommenda-

tions for improving the Highway Code. Mr.
Edward Terrall, the Recorder of Newbury,
had submitted a plan to the Committee for
consideration and the plan provided for
giVing selected precepts of the Highway Code
the force of law. Needless to say, the
Committee has not recommended the adop-
tion of the plan, although they are in accord
with the author's objective, which is to make
the Highway Code more effective as an in-
strument for the prevention of accidents.

The Committee criticises the existing
Highway Ccde and makes the recommen-
dation that it should consist of simple rules
of behaviour and an appendix illustrating
the traffic signs and signals referred to in
the rules. These rules should not deal
with matters which are specific statutory
requirements and with which the law is
already adequate to deal. The Committee
thinks that the summary in the existing Code
which gives exhortations on safe walking.
driving and cycling and the braking distance
chart is useful to road users, but it should
be segregated from the Highway Code and
incorporated in a separate manual on the
proper use of the roads. They also say

that if this manual included "sound
advice " on driving technique they think it
would be popular and would sell at a reason-
able price.

The Committee recommends that the
Police should be encouraged to emphasise
breaches of the Highway Code in present-
ing evidence in support of charges for

offences of careless or dangerous driving,
and that certain sections of the Road Traffic
Act, 1930, should be revised so that the
courts may have greater regard for the High-
way Code. The report contains a reserva-
tion by the representatives of the motoring
organisations. the T.U.C. and the National
Road Transport Federation, who take the
view that greater respect can be secured for
the Highway Code without any alteration
of its status in law.

Personally, we do not feel that the High-
way Code is in need, of alteration. If any-
thing, it could be considerably reduced for
many of its recommendations are a plain
waste of space, as they merely express the
obvious and entirely overlook the important
fact that self-preservation is the first law of
nature. It is many years since Mr. Hore-
Belisha introduced the Highway Code,
and, in view of the statistics published by
the Ministry of Transport, it is obvious
that the Highway Code has done little to
solve the problem it sets out to do. It has,
of course, added a considerable burden to
the taxpayer. Every motorist applying for a
driving licence is given a copy of the High-
way Code and has to sign a declaration
that he has read it and understands its pro -

.visions. If anything is necessary it is a

Highway Code for pedestrians only, and the
laws relating to the highway should be made
to apply to pedestrians as well as to cyclists
and to the drivers of vehicles. As we have
said, and we again repeat, anything or any-
body moving along the highway must be
considered as a vehicle. Where footpaths
are provided their use should be made com-
pulsory, as should the use of pedestrian
crossings. If the matter were left to the
discretion of the Police, we have no doubt
that the use of pedestrian crossings would be
made compulsory. Accidents still occur, and
the pedestrian crossings have only converted
road travel into a wondrous game of hop-
scotch. Unfortunately, there is not a body
which adequately represents the views of
pedestrians. The only organisation of which
we are aware has, we believe, a member-
ship of less than two thousand.

No Sign of Peace
DURING a general discussion the other

day among a group of people represen-
tative of all sections of cycling it became
abundantly clear that the possibility of the

"lie 9i -cart Abbe, feKeted
try Wi{laim the Coh.r.evo.
it 4::)69. The ;ire to the

north after the Conclitert

various bodies composing their differences
are extremely remote. The wounds inflicted
in the past are deep and not easily healed
by suave talk. Indeed, those who pay lip
service to the need for the breach to be
healed are those who in their public utter-
ances seem most anxious to enlarge the
fissure. There is an extraordinary amount
of northern pugnacity behind the scenes, and

if a few of them would retire from the fray
or submerge their county characteristics, pre-
ferably the former, we have no doubt that
reconciliation would be effected. Break-
away movements, as we have pointed out
before, are nothing new. They take plaee
in almost every branch of human activity.
Even dance -band leaders suffer from it, when
members of their orchestras break away and
form their own bands. The N.C.U. has
positively encouraged it by endeavouring to
impose its will against the wishes of an
important section of its membership. Thus,
did the R.R A., the Road Racing Council
(now the R.T.T.C.) and the B.L.R.C. come
into existence. To suggest that the B.L.R.C.
should now come under the mgus of the
N.C.U. because the latter has now decided
to support mass start (the B.L.R.C. having
turned the tables on the N.C.U. and imposed
its will on the latter, instead of vice versa)
is altogether unacceptable. Why has nor theN.C.U. insisted on absorbing the R.R.A.
and the R.T.T.C.? After all, the R.T.T.C.
is not too friendly towards the N.C.U, Each
body feels that the other is likely to put
it out of business. That is the real reason
for the opposition. But on the lines ihzt
people use words to conceal thoughts, their
public utterances are that mass -start racing
is " dangerous," " contrary to the interests
of the public," etc. Those very same
phrases were used by the N.C.U. when it
acted the Judas more than half a century
ago and jettisoned road racing and road
records.

It may be that the N.C.U, has given rise
to the formation of bodies which may be
considered as children and grandchildren,
but there is certainly no family spirit
amongst them, and it is a truism that rela-
tives are best apart anyway.

Herne Hill-No Women's Races
IT was recently announced that the Herne

Hill promotions this year will not in-
clude Saturday afternoon racing for women.
This has been severely criticised, and the
N.C.U. has received a number of protests
on the matter. We are of the opinion that
previous experience does not warrant such
promotions. Less than two dozen women
have taken out licences for the 1952 season,
and last year there were fewer than six
Saturday afternoon meetings catering for
them. Even those could hardly be termed
successful. They were very poorly attended
and supported, and in at least two cases, were
a fiasco.

Model of Macmillan's Bicycle
THE in. scale model of Macmillan's

bicycle which was recently constructed
and described in this journal, will be the
subject of a function at the forthcoming
Cycle Show at Earls Court this year. We
have presented it to the Centenary Road
Club, and the presentation will be made at
Earls Court during the run of the Show.
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Cycle Racing Gossip
A Monthly Summary

NE man, one job " is the National
Cyclists' Union edict for the Olympic
Games cycling selections, and I sin-

cerely hope that this time they will stick to
it, despite the Obvious temptation to put
the new Olympic hope, Cyril Peacock, of the
Tooting B.C., in both the 1,000 metres sprint
and, paired with Sid Maidment, of the Belle
Vue (London), in the 2,000 metres tandem
sprint.

Remember 1948 and the Olympic storm
over Reg Harris ? From an early announce-
ment of " one man, one job," Manchester
enthusiasts over -rode the Olympic Training
Committee and tried to force Harris's selec-
tion for three Olympic events-sprint, tandem
and t,000 metres time trial. In protest Bill
Bailey, team manager, resigned, Manchester
succeeded in getting Harris entered for the
sprint and tandem . . . and we did not gain
a single Olympic cycling title.

'Peacock looks like being the Harris of the
1952 Olympics (incidentally, he closely re-
sembles Harris, not 014 in appearance but
in racing style and position). He has shown
that he is the number one choice as a sprinter
and, with Maidment, he is terrifically fast
on a tandem. But; if the N.C.U. want him
to bring back an Olympic gold medal from
Helsinki, they would be wise to keep him for
sprint, and let Alan Bannister and Les Wilson
concentrate on the tandem race.

For the Olympic road race, the N.C.U.
certainly have far more information to draw
upon than they did in 1948, thanks to a
greatly augmented massed start programme
in this country. The Route de France r4
days' race in May will have given a good
indication of how our boys compare with the
best of the younger continentals, but remem-
ber, the Route de France is confined to
riders under 25 years old, and there are
plenty of over 25 amateurs abroad still to be
reckoned on.

By W. J. MILLS

The three key events in June, from an
Olympic viewpoint, will be the Daily Express
international 5o miles road race at Scar-
borough on Whit Monday, the N.C.U.'s
national road championship at Birkenhead
Park on June - 21st, and the Isle of Man
international (113 miles) on June 26th.
- The Scarborough  and Manx events are

both expected_ to have French, Belgian and
Dutch teams competing, and the Daily
Express have invited G. Ghidini, of Italy,
winner of last year's World Amateur Road
Championship to ride, together with a full
team, at Scarborough. But the Italians are
usually chary of sending their Olympic riders
abroad prior to the Games.

On known form, at the moment of writing,
the best Britishers seem to be Pete Proctor
(Bradford and Army), the National Road
Champion ; Les Wilmot (Birmingham and
Army), the too miles record holder ; and
Brian Robinson (Huddersfield and Army).
The Army riders are certainly in form, thanks
to the War Office's encouragement of cycling
as an officially recognised sport. In last
month's Army 25 Miles Championship there
were no less than 102 entries, with ranks
ranging from private up to captain. Army
influence on the start card:. starting point
(" secret " information under Road Time
Trial rules) was quoted by Army map refer-
ence number, Q55i892.

South Africa is building up a strong team
of roadmen for the Olympic
some of them are already in this country,
training and racing. It is hoped to field
a full team in the Isle of Man race, con-
sisting of D. North and C. Voller (who are
already here), plus J. Guzzwell and T.
Richardson. Canada has similar plans, and
hopes to get her Olympic team over to
Europe in time for the Manx race, but no
names are yet available.

Australian Olympic hopes are centred on
the track, with Russell Mockridge as a highly
possible winner of the Olympic i,000 metres
sprint. Mockridge, originally destined to

An artist's impression of historic Worcester Cathedral.
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be a preacher, was second to E. Sacchi, of
Italy, in last year's world championships,
and has been racing in Europe since Easter
opened the season. Tall and bespectacled,
Mockridge has improved, in my opinion,
enormously since last year, and I cannot see
Sacchi getting the better of him this year.

* * *

Although the N.C.U. have now at last
recognised road racing they still have shown
no signs of making peace with the British
League of Racing Cyclists, for ten years the
" rebel " body. An amalgamation of some 
sort is the obvious step, but when I talked to
Doug. Peakall, who runs the major B.L.R.C.
events, about the August " Tour of Great
Britain," he assured me that it would be run
under B.L.R.C. and not N.C.U. rules. The
League, he added, had made approaches to
the N.C.U., for a combined effort on this
event, now the biggest road cycle race in
the country, but with a negative result.

Until the race is run with N.C.U. bless-
ing, naturally the big names abroad are
banned from riding, so don't expect to see
Fausto Coppi, Hugo Koblet and Ferdie
Kubler riding this year.

*

French Olympic selections for the road race
will be finalised on July 5th. Twenty-five
riders will be picked from the various regions
of France, to race together on June 9th and
July 2nd and 5th. Selection will be made on
a basis of points for places in these races.

The 25 Miles Road Time Trial Champion-
ship of England will be run off in June,
riders, date and course being secret, natur-
ally ; but it is not difficult to speculate on
the probable result. Last year's winner was
R. Inman, of the Mercury R.C., in
57min. t7sec. But Stan Higginson, one of
the Halesovven cycling twins (his brother
Bernard is almost as fast); second last year,
seems likely to be this year's champion. He
started the year off with a rush, beating the
" even hour " three weeks running, regard-
less of course or weather conditions.

Dave Keeler, the Vegetarian, who holds '

the national 25 miles record for 1951, with
57min. 'sec., also started the year well, with

t9sec. in a Welsh event (which gave
him the Welsh competition record), but he
has not been so consistent as Stan Higginson.



June,, 1952 THE CYCLIST 67

Presentation to Geoff
IJITE Apart  from the pleasant social

ILI occasion at, the Savoy Hotel in April
when the Sperting Record's " Sportsman
of the Year " trophy was presented to Geoff
Duke, world motor cycling champion, it
was a pleasant gathering in many other
respects. Journalists representative of the
daily and periodical Press were present to
witness the presentation, and I suppose it was
the largest gathering of its kind of the year.
The presentation was made by Lord Aberdare,
with: Mr. H. C. Drayton, chairman of
Sporting Record, presiding.

Famous sporting personalities from every
branch of sport attended, including Reg
Harris, Stirling Moss, Johnny Leach,
Jeannette Altwegg, Johnny Williams, Eileen
Sheridan, Macdonald Baily, Arthur Wint,
Doug Insole, Tom Whittaker, Roger Bannister,
June Foulds, Denis Compton, Jack Solomons,
John Savidge, Dorothy Tyler, Valda Osborn,
the Bedser Twins, Goldie Gardner, Syd
Patterson-over a hundred in all !

Representatives of the Press, national
provincial and trade, were well to the fore :
T. Blackburn, E. J. Robertson, Sir John An

AROUND THE WHEELWORLD
Grotrian, Charles Ead, Bill McGowran,
Frank Butler, Bernard Joy, George Casey,
Roy McKelvie, Bernard McElwaine, Tom
Phillips, Sylvester Bolam, John Gordon,
Charles Buchan, Alan Hoby, Sir Harry
Brittain, F. R. Lewis and W. Redpath.

Well-known figures in the wholesale and
distributing trades were well represented.

The ceremony was broadcast by the B.B.C.
in the Light Programme for half an hour,
with commentators Raymond Glendenning
and Raymond Baxter interviewing many of
the celebrities there.

Gaumont-British, British Movietone, British
Paramount and Pathe newsreels filmed the
presentation, as well as Television Newsreels.

Other personalities present included : the
High Commissioner for Australia, the Hon.
Sir Thomas White, Sir Sidney Abrahams,
Admiral Sir Geoffrey Layton, Sir Ronald
Ross, Lord Brabazon, Viscount Scarsdale,
Earl Howe, R. M. Howe, Miss Joan Rice,
Miss Elizabeth Allen, Eamonn Andrews,
Kenneth Adam and S. J. de Lotbinier.

The N.C.U. Opening Meeting
THE first N.C.U. promotion under its

new racing venture at Herne Hill took
place at Herne Hill on May loth. This was
the first of a series of 17 regular Saturday

By ICARUS

programmes and I suppose is the largest
season of racing ever staged in this country.
The twenty riders based at Herne Hill raced
at this first N.C.U. race meeting of the year.
There was Dave Bedwell, Derek Buttell, Alec
Taylor (second in the Tour of Britain in
1951), Stan Saunders, Jack McKellow, and
two Scottish combinations, Alex and Andrew
Hendry and Jack Proctor with Tommy
McNulty. They competed against the
exiled British pro's Dave Rickets and I.en
Jackson, who have been wintering on the
Continent. The amateur races saw the
second stage in the battle between the
Australian and Empire champion Russell
Mockrage and Cyril Peacock. I hope these
Herne Hill meetings will 'do something to
put Herne Hill back where it was.

Future of the B.L.R.C.

AT the moment of going to press no fresh
developments have taken place in the

efforts to bring the disputing cycling organisa-
tions together. As a result of the meeting
which took place at the end of May under the
aegis of the Manufacturers' Union, there is
hope that some formula will be found where
one all -embracing cycling organisation will
control cycling sport without loss of identity
or loss of face to either. The N.C.U. is the
oldest body, and naturally feels that it has

prior right to take younger bodies
under its wing. The two other bod-
ies-the R.T.T.C. and the B.L.R.C.
-both formed as a result of a break-
away from the N.C.U., still feel some
apprehension that any agreement
reached might be set aside in a year
or so, thus leaving the N.C.U. in
complete control of the sport, as they
were in the early years of its founda-
tion. There is really, however, no
need for such a fear if an agreement is
reached on a vis-d-vis basis, such
agreement to be permanent for, say,
ten years, when the subject can come
up for revision. I think everyone
in cycledom devoutly hopes that such
unification can take place soon, for
so much time is being wasted on
talk and vitriolic recriminations that
the sport itself is likely to be neglected.The new Michelin tyre for boNer-assisted bicycles.

artist's impression of Hereford Cathedral.

After all, it is cycling sport
which matters, and not so
much the people and the
personal opinions behind
it. All bodies here have
a golden opportunity, it
may be a last chance, to
settle their differences, if

each constituent can enter a committee room
in a spirit of amity and not armed with am-
munition for the Parthian shot.

New Tyre for Power -assisted Bicycle
THE new Michelin " Y " 26in. by I tin.

tyre has been specially designed for the
extra duty imposed by the attachment of a
power unit to a pedal cycle. It is shown in
the illustration below. The tread is made
of a very tough rubber compound which is
specially resistant to abrasion and the tread
pattern is unbroken, so that when rollers
provide the driving force they travel along a
continuous path and transmit the power
without interruption. They also reduce
tractive resistance. It is claimed that the
walls are supple but extremely strong. It is
fitted with twin bead wires, but does not need
any special tube. It has a normal section
and, therefore, there is no loss of lateral or
radial clearance. It is also fitted with a
dynamo track. It costs 14s. 7d.

Palco Shock Absorbers
MORE and more people are fitting Palco

shock absorbers to bicycles. They
damp out the shock before it reaches the
rider, Tyres can thus be ridden at a higher
pressure, thus lengthening their life and
rendering them less liable to puncture ; with
harder tyres less energy is required to attain
a given speed. Shock absorbers also prevent
frame fracture, broken wheel spokes and
head -lamp bulbs. Moreover, it reduces
steering wobble and braking is more powerful.

B.R.C., Ltd., Jubilee 50
THE Jubilee Unpaced Scratch 5o, organised

by the B.R.C., Ltd., was held on
April zoth over the usual hilly course. Last
year the fastest time was 2 h. 12 m. 34 s.
This year that was lowered to 2 h. 5 m. 33 s.
by D. J. Keeler of the Vegetarian C. and A.C.
H. J. Edwards, of the Eagle R.C., was second
at 2 h. 8 m. 54 s. and G. J. Vines third at
2 h. to m. 6 s. There were seventy-one
finishers. The winner receives the Bath
Road Jubilee Cup.



68 THE CYCLIST

The Medina River at Newport, Isle of Wight. Many visitors miss the charm of the Quay,
with its old -warehouses and interesting river craft. It lies a little way behind the High

Street and is well worth seeking.

The team race was won by the Vegetarian
C. and A.C. (D. J. Keeler, J. A. Hanning
and T. F. Cooper) at 6 h. 48 m. t t s. The
Eagle R.C. were second at 6 h. 57 m." t t s.
and the B.R.C., Ltd., third, at 6 h. 57 m. 44 s.
Perhaps one day the B.R.C., Ltd., will be
able to win some of its own events and
recapture some of the glory and fame of its
past days.

Are Tricycles Out of Date ?
A N item on the agenda of the February

£1 meeting of the R.R.A. proposing that
the tandem tricycle records be abolished
must have caused some surprise among
those who still use this noble -looking, if
antiquated, vehicle. Many famous R.R.A.
records were accomplished on tandem tricycles
and members of the Tricycling Association
must have arched their furrowed brows in
surprise that a body. which has done much to
encourage tricycling should now wish to
set its face against one form of it. It is hardly
necessary to recall that the proposition failed,
although it had a very full hearing. Whether
the chairman should have permitted such a
lengthy discussion is now another matter.

There are very few tricycles in use in this
country and, within 20 years, it is possible
that specimens will be sold for cycling
museums ; for to modern eyes it is a comic
sight to witness an elderly gent pedalling
one of these stupid three -track contraptions
at a high pedal rate but low road speed along
our roads to -day. Like bowls, tricycling is
a sign of age in many cases. The tricycle
was produced towards the latter end of the
last century at the time when cycling schools
were making handsome profiti teaching people
to ride safety bicycles. It was thought that it
would find a market amongst those inapt
pupils who could not learn the comparatively
simple art of balancing on two wheels. The
fact is, that if you learn to ride a bicycle you
will find it extremely difficult to ride a
tricycle. You certainly won't be able to ride
it straight away. It is a difficult machine.
I must say, however, that it is much harder
work than riding a two -wheeler. It is heavier,
has three tracks instead of one, has greater
transmission friction and, therefore, for
ordinary riders, needs a correspondingly
lower gear. It has the advantage, however,
that equipment and parcels can be carried

much more conveniently, but it is more
affected by side winds than the two -wheeler.
I witnessed an old gent riding one of these
along the Bath road the other day. The wheels
were out of truth in two planes, but he was
praffiing along quite merrily. Inquiries among
manufacturers show that if they sell one
tricycle a year they are doing good business !
Of course, records on tricycles do not attain
the same spectacular speed as the solo
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machines, but if people enjoy breaking records
on them, I see no reason why, the R.R.A.
should set its face aginst the tricycle. If they
did do so there would probably be a break -away
from the R.R.A. as there has been on many
occasions from the N.C.U. Perhaps we shall
have a T.R.R.A. !

" The George " at Colnbrook

IF
you visit " The George " at Colnbrook
you may obtain a booklet from  them

, which purports to tell its history. This booklet
informs you that it was founded in to66,
but I can assure that it was not. Both its
style of architecture and its name suggest that
it is not more than 30o years old, if that.
There is no reference to it in any of the
authoritative works on old inns. It is not
marked as a coaching inn on any of...the early
maps, nor does Thomas Burke in his well-
known history of the ancient inn give it any
date at all. In the copy I have he does not
even mention it. The oldest inn, according
to records which can be checked, is the
" Fighting Cocks " at St. Albans (795)
and the fourth oldest is beyond all doubt
the Old Ostrich Inn at Colnbrook, opposite
the seventeenth milestone from London
and only a few yards from " The George."
I notice that the booklet relating to the latter
refers to it as having been founded by Milio
Crispion. The latter, whose name by the way
was Milo Crispen, had nothing to do with

The George " ; but he certainly founded the
"Ostrich " and left it to the Abbot of Abbing-
don For the benefit of travellers in this
world and the peace of their soul in the next."
Of course, all inns which are not modern
claim to reach back into the mists of history,
but few of them could substantiate their
claim and no one tries to. In the course of
years these obvious and amusing misstate-
ments get handed down and, because of lack
of challenge, become accepted as fact.

A Cycle Stop -light Switch
By D. BARRY

THIS light switch is fitted to and actuated
by the' brake mechanism, and the

type of brake used is that having a lock
bolt at the bottom to adjust the cable,
besides the usual screw for fine adjustments.

Construction
Take two pieces of tubing t$in, in length,

one to be a sliding fit inside the other. The
piston and spring are fitted inside the smaller
of these, the spring being attached to the
base of the piston with a screw. The piston
should be approximately din. long and when
the spring is relaxed should project about
lin: above the upper end of the tube. It is
shaped to a point to make good contact. To
hold the spring in position the base of the
tube should, of course, be sealed.

One end of the outer tube is sealed with
a piece of bakelite about lin. to din. thick,
and a bolt passed through the centre and
locked on the outside with a nut. This acts
as the terminal.

Two small pieces of metal plate were then
obtained, one of which was just under tin.
wide: a slot was cut in this so that the
switch could be adjusted on the brake.
After bending the other end round the
top of the outside tube, the plate and tube
were drilled and tapped and a bolt passed
through, which also locked the bakelite
insulator in the tube.

The other piece of metal plate should be
smaller and this is fitted to the bottom of
the inner tube : a screw is also ' passed
through this into the bottom of the tube in
order to stop the spring jumping up with

the piston. It is drilled at the other end so
that it may be fitted to the lock nut at the
bottom of the brake cable. Both pieces of
metal are soldered in position.

Operation
When the switch is fitted to the brake and

the brake lever is pulled up, the piston comes
into contact with the terminal, thus com-
pleting the circuit (see Figure). The current
flows through the switch to the battery, on
to the lamp and ,back through the frame and
brake to the switch.

Terminal

Locking
screw

Slot tor adjustment

...oar Contact pistr

Light
spring

1

1 I Bakelite
t---i insuletor

1

Sealed
end



June, 1952 THE CYCLIST 69

No. 0
SPRINTING

, New features include
' non-skid tread surface to

prevent slipping on steeply -
banked smooth tracks.

Slightly increased section size.

No. I
ii.-'''. .. :

SPRINTING

Similar to No. 0,
but slightly heavier.

SHORT DISTANCE
ROAD RACING

ROUGH TRACK WORK

YOU!' choice for rough1.:........,..-":..--- .

cement, cinder and shale track
riding and 10-30 mile road races.

No. 3
MEDIUM DISTANCE

ROAD RACING

., `... _..op Built with new stronger
,i-r°7.',.., cord to improve Pes-- ,,,-- forman, No. 3 i, ai,o

, `''''' suitable for tandem trackwork.

No. 4
GENERAL ROAD RACING

::: , ,,,,-- Stronger cord casing for
.....4*°' higher performance. You

1,14p.oiag .. can it No. 4 for trainingt..i,:^, and tandem work, too.

No. 5,.....

' - ' MASSED START
A completely new

tyre, Extra strong
cord casing, ribbed

tread -centre for effort-
' less speed, file sides for

safe cornering. Sidewalls
tread to ward off flints.

No. 6
GRASS T

.:0-.:'..:-.';',-*., Ribbed pattern broken
up into segments to give

. full forward traction and
-----. resist side -slip- even on

the wettest surface.

NO 7 TANDEMRACK

.."-''''':'".' . A tubular for all two-
..v. up road racing and

v ' ...,:--- ' training, and grass
track work. With the

ik'.4.14.;' new, stronger cord casing.

do. 8
MASSED START

. A robust tyre with the, new stronger cor for
all massed start circuits.

- ' ign incorpo

d

ratesThe des
ribbed and file bands for effort-

less speed and safer cornering.

No. 9 TRAINING

A heavily -built tyre with
the new tougher cord
casing. and increased sec-

.

' tion size. Tread pattern, . makes No. 9 a particu-
, ..',:i26,i,

4.,,,.,,..-,' ''.,Pae orir,T rgLogdh rcoh°,i,c,7 for

if

No. 10 TRAINING

. ..' Similar to No. 9. In -Or"
creased section size
for bett er perform-

ance. Heavily built for
extra resistance to rough wear.

*ir:i;',::,....... ''''''-'-' ''-'-  ''-'1,:1*4
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250,000 CYCLISTS

USE PALCO !
FOR COMFORT AND SAFETY

 Lessen wobble over bumps
 Reduce skidding on any surface
 Assure Safety when cornering
 Increase braking efficiency
 Lengthen life of tyres

 Guaranteed to last many
years without replacement

LIGHTWEIGHT for 25/ -
NORMAL CYCLES Per pair

lhe rOtiffher the r°a'd AA, HEAVY DUTY for

-the Smoother
the ride! AONTDOERMI S SE, De Cc.YCLES30,

Pat raj,

PLEASE STATE SPINDLE SIZE WHEN ORDERING

Write for free leaflet

PALCO CYCLE PRODUCTS LTD.,
DEPT. (P.M.), 221 KNIGHTSBRIDGE, LONDON, S.W.7

11111111111111iluin...
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IT'S TIME YOU HAD A

CYCLING really is
grand when you
ride a B.S.A. with
B.S.A. 3 -speed
hub with Snap
Control for
quick,positive
change of gear.

COUPON: To B.S.A. Cycles Ltd.,
12, Armoury Rd., Birmingham,11

Please send ice at once the B.S.A. Cycle catalogue

NAME

ADDRESS
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DEVELOP
YOUR OWN
SNAPSHOTS

THIS YEAR
Doing the work yourself is
half the fun of photo-
graphy. You save money
and have no end of a thrill
in making the negatives and
getting a few prints from
them. It's quicker, too.
You see the results within
a few hours of taking the
snaps. Start, right away, by sending
for this five shilling trial set. It

comprises :-
* I -oz. (25 c.c.) bottle of AZOL

developer.
4 -oz. tin of Acid Fixing salts.
M -Q Pactums, print developer.

* I -oz. (25 c.c.) bottle of 142
25 sheets of Contact paper,
2 by 31, and the easy -to -follow
instruction book which tells you
how it is ,all done.

Enclose P.O. Write
your name and address
in block conical letters
and mark the front of
the envelope PRACTICAL
MECHANICS OFFER.

PRICE Sheo

includes the purchase
tax, packing and full

postage.

NEW HOME
PHOTOGRAPHY

You should read this
book. Nearly 100
pages, 130 illustrations.
Packed with all sorts
of useful hints and
dodges for gatting
good results. Get a
copy today. It will
help you to make
better snapshots. Your
dealer sells is or a copy
will be sent, post free,
for 216. Enclose P.O.
Write name and ad-
dress in capitals and
mark envelope
" Practical Mechanics "

New Book Offer.

JOH NSONS OF HENDON, LTD., LONDON, N.W.4

A perfectly safe paraffin burning pressure
stove, made originally. for the Govern
ment, of first class manufacture and very
strong. Unique design permits this long
burning stove Ill pt. capacity) to pack
away into .metal container only 9)in. x
5in. Cooking rests and feet fold away. and
when extended permit a 9in. saucepan or
kettle to be used without the slightest
fear of tipping. Also fitted is a special
wind shield to permit lighting under
worst conditions. Also included are solid
fuel tablets, screwdriver, spanner, three
prickers, spare jets, pump, washer and
other spares. Brand new and easily worth
at-. Our price in 27/6.

A MILLIBAR BAROMETER
If you are interested
in meteorology. or if
you think a good baro-
meter would help you to
explain some tricky
scientific problem, then
you will be interested to
know that an article
appeared in one of the
leading meteorological
journals, showing how
the Ex-R.A.F. Sensitive

Altimeter can become a first-class, highly
sensitive, yet robust aneroid barometer.
We offer the sensitive altimeters in good
condition, with instructions, at 17'6,
plus I.- postage.

KLAXONS
Non -electric,simply pull
strap to give very

loud signal. Intended
for small naval craft but
suitable for works signals,
signals, etc. 12,6.

TELEPHONE
These require no
batteries. are com-
plete with generator
and sender which
gives a high-pitched
note, easily heard
above any other
noise. Size 7in. x
9in. x 7lin., wall
mounting.. Price
37:6 each, plus 3/6
carriage.

DRIP PUMP
This is a semi -automatic
pump which permits the
liquid to drip continu-
ously in return for oc-
casional hand operation of
the plunger. One use is as
a suds pump for drilling or
turning. Solid brass con-
struction. also useful for
exhausting, compressing,
or liquid pumping. Fitted
with a non -return valve
and adjustable outlet.
Price 7'6.

THIS MONTH'S SNIP
Is a parcel 01
toughened glass
which we can offer
at approximately
a quarter of its
cost. This glass.
as many readers
will know, can be
dropped and will
not break. In fart
it is most difficult
to break and so is
useful for dozens 9-,
of applications in '
addition to its
original purpose of
protecting viewers
against flying glass
in the event of an
exploding Cathode
Ray tube. .

We offir a parcel of five panels each 101in.
x 91in for 7/6. post free.

E.P.E. LTD. (I) WINDMILL HILL, RUISLIP MANOR, MIDDX,
and at 152-153, FLEET STREET, E.C.4.

you are amongst the many
who have completed the
Pelman Course we urge

you to read once more the lessons
and personal notes sent to you.
Lessons 2 and 3 should be read
immediately so that you will
recall the lift to your courage
which came with the fixing of an
aim and the enlargement of your
power to do things effectively.

IF

THE "FLUXITE QUINS"
AT WORK

"It's repaired ! Now watch
it in flight,

0 what a fine flux is FLUXITE.

For sureness-and speed."
Cried 01, " Yes, indeed.

I'm bound to admit you are
right ! "

For all SOLDERING work-you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead-without solder ; and the " running " of white
metal bearings-without " tinning " the bearing. It is suitable
for ALL METALS-excepting ALUMINIUM.

With Flarite joials eau be " wiped "
successfully that are impossible

by any other method
Used for over 40 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers-in tins,

from 1/- upwards.
TO CYCLISTS ! For stronger wheels that

°will remain round and true, here's a time -
tested tip. Tie the spokes where they cross
with fine wire AND SOLDER. It's simple-
with FLUXITE-but IMPORTANT.

ALL MECHANICS W/ZL HAVEN \
THE "FLUXITE"
GUN puts FLUX-
ITE where you
want it by a simple

pressure.
Price 216 or filled

3/6.

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF SOFT - SOLDERING and for Leaflets on
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also on " WIPED JOINTS." Prig; 1(1. Each:
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

-Build up with
Pelmanism NOW i

AFEW minutes a day for a
week and your mind will be
tidy and your purpose sure.

In three weeks habits will be
formed which will make your will
strong, concentration easy and
recollection of useful facts and
material automatic and certain.

IF

you are now going through
the Pelman Course we
would like you to send in

your progress work sheets regu-
larly and so get the momentum
which continuity gives.

HOW TO LEARN LANGUAGES
The Pelman Languages Institute
teaches French, German, Spanish
and Italian. The method is explained
in four books, one for each language.
\X'rite for the book that interests
you and it will be sent, together with
a specimenlesson, gratisand postfree.
The Pelman Languages Institute,
130, Norfolk Mansions, Wigmore
St., London, W.I.

Li
butou

ahreavneotLedt a

copyPelma

nisti

"The Science of
Success," will you please read it
again ? If you have not had a copy
we shall be happy to send you one.

Reduced fees for serving and ex -Service
members of Her Majesty's Forces.

(Apply for Services Enrolment Form.)

The Pelman Training is scienti-
fic, precise and individual. It will
help to make your efforts imme-
diately fruitful, at work, socially,
and in your leisure time.

THE PELMAN INSTITUTE
Scientific Development of Mind,

Memory and Personality.
"The Science of Success"

The Pelman Course is simple
and interesting and takes up very
little time ; you can enrol on the
most convenient terms. The
Course is fully described in
" The Science of Success "
which will be sent, gratis and
post free, on application to :

PELMAN INSTITUTE
130, Norfolk Mansions, Wigmore St.,

London, W.I.
Established over 50 years. Callers welcomed.
PELMAN(OVERSEAS)INSTITUTES:
PARIS, 776 Boulevard Haussmann.
AMSTERDAM, Pr insengracht 1I021
MELBOURNE, 396 Flinders Lane.
DURBAN, Natal Bank Chambers (P.O.
Box 1489). JOHANNESBURG, P.O.
Box 4928. DELHI, so Alipore Road.
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ger a little longer
giving me enough
daylight to go twenty
miles on the way
home, past the hives
of industry, yea even
Fort Dunlop, into the
country, the clean
air, and the fresh
beauty of unfolding
leaves. There are
lots of things to do
besides the daily ride
and the week -end
journeys, and I'm try-
ing to do them, going
carefully over the tyres
to see if replacement
is necessary, doing the
little adjustment here
and there, and quite
3 lot of lubricating, an
item often neglected.

Wayside Thoughts
Worse For Us
THE threat of the cancellation of price

control on priority articles now
dispelled owing to the change of Govern-
ment, if carried into law would have
been a serious matter for the cycle
trade and the cyclist, or so I think.
I am concerned with the matter as a buyer
of goods, the varying brands of which I
know will give me reasonable satisfaction ;
think of them, tyres, outfits, saddles, chains,
brakes and parts, indeed all the things a
rider needs from time to time, not excluding
the complete bicycle. Now, if the trade had
not developed a price stabilisation it is a
certainty that quality would have suffered,
and not only should we pay more in the
long run but have gathered a lot of trouble
to ourselves along the road. Take but one
commodity as an example of what I mean,
tyres. To -day you can buy cheap tyres if
you want to, and still have to learn that in
this particular accessory you are probably
buying trouble, and will need addi-
tional energy to move along the machine
so fitted. Tyres, indeed, are a very
good example where price maintenance
has given us just the quality. we are
seeking at a price to suit everyone, for
tyres are not a monopoly because of the very
wide choice offered in quality and price. But
if the makers of the well-known and well -
tried brands could not govern the retailed
price, then competition between dealers
would finally bring the manufacturer to the
point of cutting quality to meet a new retail
figure, and that I submit would be a handi-
cap to the user. If there are to be no
Standards on price then there cannot be
standards in quality ; and in their degree
similar things would occur to every other
cycling requirement, right up to the bicycle
itself. I am a great believer in giving the
ultimate user of any article a square deal,
but as far as I can see the new notion of
open competition in the retail prices of
cycling equipment would do the very
opposite. In saying that I remember the
days of cut-throat prices before the industry
had grown up, as it were, and also the utter
rubbish that was foisted on a public just
beginning to realise what a bicycle could
mean to them in travel terms.

Spring Preparations

SPRING
is in its heyday, and you can

visualize me (if you want to) making
lie best and most of it. The evenings lin-

By F. J. URRY

I'm afraid my bicycles do not get the clean-
ing and polishing attention in the winter
months they deserve, so one by one they are
going down to the works for a thorough
spring clean, and will soon emerge little the
worse for wear and winter storms.

Such is the prelude to thoughts on cycling,
and I sometimes wonder what the story will
bring. We old cyclists nearly always make
these resolutions when first we see the
almond blossom, but I'm fairly certain most
of use fail to carry them out in entirety,
and perhaps that is one of the reasons why
we do not write them down, for if we did
and referred to them when the loud October
skies are shouting we may be ashamed of
our back-slidings. Yet it is good to have
intentions, some of them will be sure to fruc-
tify, and the more that do the more will
follow, for cycling is like that to the regular
rider, its perfection grows with the miles you
cover or the time you spend along the road,
a fact always worth remembering.

A Little Timely Advice
I MUST consider myself lucky in possess-

ing eight beautiful bicycles for it may
be that good bicycles will not be too easily
obtained this year or next, if there is any
truth in the " cuts " of raw materials every-
body is talking about. That there is more
than mere rumour of shortage is proven
by the fact that numerous firms depending
on steel are now working a short week at a
time when there is no lack of orders. This
is bound to affect the cycle trade and par-
ticularly the home market, for in present
circumstances it automatically follows if sup-
plies of steel to the industry are curtailed
most, if not all of it, will be absorbed in
the export side. Therefore, if you know of
a good bicycle and you need one, buy it,
and if you have one or more care for it
or them by making needful replacements
quickly while the goods are still to be
obtained. We are rather careless about these
matters because we have been used to find-
ing the things we need at the moment we
need them. The best lesson I had on this
subject was soon after the late war started,
when I called in at my usual dealer to have a
Sprite tyre fitted. He told me that I would
be lucky if such supplies lasted a year, so
then and there I bought and paid for ten
covers, he to keep them in store for me.
Some time before the end of the trouble and
before the Sprite returned to the market, all
those covers- had gone, and I was reduced
to patching and changing -over to keep in

being the pleasure of easy running. It may
not be as bad as that, but it may be diffi-
cult to buy what you want, so get the goods
now while you have the chance. That is
what I am going to do and I shall also take
a little better care of my property, for an
idle bicycle is waste of capital, and I hate
to see good machinery rusting away waiting
for spare parts which neglect had imposed-
after warnings of shortages.

The Cold War
TO keep out the cold of mid -February,

was a problem, and as far as bodily
comfort is concerned I think I have the
answer to it. During that bitter winter of
'47 I had made a kind of old-fashioned reefer
jacket in Grenfell cloth to keep the wind out.
It has been a real comfort, light in weight,
short in the tail, and quite impervious to
the knife -edged breezes. It may not be handl
some and it wrinkles easily, but it does a
brave job for me and that is the chief thing.

My main trouble in winter riding,
however, still persists-cold feet.
However warm I sally forth, in
five miles I want to stamp my feet
to restore a modicum of warm
blood to them, and even that
exercise has no lasting quality. I
have tried everything from spats

to oily anointment, but nothing seems to
work the desired cure. I suppose I am one of
those cold -footed beings and therefore must
suffer the slight handicap, but because on
occasion it can be painful I bought a pair
of those wool -lined shoes, but find them so
clumsy for pedalling that the cure-if it be
one-is worse than the complaint. However,
it is a small thing about which to complain.
The rest of me can be kept warm easily,
even my finger tips, for under wool -lined
gauntlets I slip on a pair of thin silk gloves-
like the flyers use-and this combination
keeps my hands aglow all day. Then, during
my journeys at the week -ends, I meet boys
and girls wearing shorts and ankle socks !

They make me shudder with envy for their
warm young blood, and I wonder how they
keep warm when they are off their bicycles, or
at feeding times. To me it seems a mystery.

Good Reasons
SOMETIMES we are inclined to wonder

why the American continent has lost
much of its savour for cycling. The answer
comes in a letter from a Canadian friend:
" Canada is for cars, I think ; the size of
the country demands them and the roads
must be given over to them." That is a
fact we folk in these garden -like islands are
apt to forget. After all; a man in a hurry
rides from Land's End to John o' Groats in
two and a quarter days, and any of us who
possess touring pretensions can make the
journey in a fairly leisurely manner during
our annual holiday. This friend is in the
Dominion for a spell of years and to -day is
longing to be back among the lanes of his
native land, for he says cycling over ruler -
straight roads for endless miles, without a
rideable side turning, loses its charm and the
beauty of the pastime departs. Much the
same impression was collected by my brother
who, a year ago, spent six months' holiday
in Vancouver B.C., a lovely land, as tame
or as savage as you wish, but without the
peculiar intimacy of our British countryside.
When all the modern worship of foreign
travel has been offered, this is still left to us.
This is the ideal land for cycling, for beauty
is always just around the corner, even out-
side our biggest cities, and the roads we ride
over, because they were made to serve our
ancient needs, hold all the fascination of
their age as well as the best surfaces in the
world. It may be as well to remember this
when deciding where to tour this year.
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Liar's Cross
TT is in front of the Bear Hotel at Devizes,
-L in Wiltshire, a curious Gothic memorial
which was 'erected on account of the pre-
varication of a market -woman named Ruth
Pierce. This unhappy soul told a lie, called
upon God as her witness that she was speak-
ing the truth, and immediately fell dead.
There seems to be no record as to when
this sudden visitation took place, but any-
way, to -day, in this pleasant Wiltshire town,
we may see this odd memorial and be re-
minded of the virtue and expediency of tell-
ing the truth! I like Devizes, a pleasant
agricultural town, and it was here that Roger
of Sarum built his great fortress in the
twelfth century. All that remains to -day of
this great structure is the ditch and castle
mound. But Devizes can show us a fine old
church, St. John's, with a twelfth -century
tower, and in St. Mary's there is a fifteenth -
century nave.

The Month of Roses
TUNE is, traditionally, the month of roses,J but it does not always live up to its
name, and often I have found that my roses
bloom more freely and more beautifully
much later in the year. Song -writers and
poets have sung of the glory of the English
rose, and surely no flower is as lovely! In
my village there are one or two gardens
where roses bloom in rich profusion, and it
is my delight, on a June evening, to stroll
round to the mellow old house by the mill
and admire the grace_ and beauty of "Ena
Harkness " and " Madame Butterfly," and
"Betty Uprichard " and " Shot Silk " and
" Covent Garden," and many other named
varieties of roses. They are cared for with

CYCLORAMA
By H. W. ELEY

love and skill, these
fine blooms which
grace the old garden
where, when the
sultry days come,
the bees will drone
in the borders and
green and blue
dragonflies will flit
across the pool where
the goldfish swim
among the reeds. A
June evening . . .

and an English gar-
den ! It is Paradise
enough !

Jack-of-all-trades
HE exists in most

small villages,
the sort of man who
can mend a farm -
cart, repair a tyre
puncture, deal with
frozen pipes, " lay "
a hedge, dose a sick
pig or cow, and do
many other jobs with
a skill which seems
inborn. Our " Jack "

- -r-r-ts.,e,Yr &az-, may not be an abso-
lute master of all
jobs he so cheer-
fully tackles, but he
is wonderfully handy

and an asset to the village. The
weather has tanned his lined face to the
colour of a walnut ; his hand is as tough as
gnarled oak ; his old clay pipe as black as
ebony. And he can talk on every farming
topic with the wisdom of one born and
bred to the land and its ways. On Saturday
night he sits by the log fire in the tap -room
of the inn and drinks his ale from a tankard
given to him years ago by " the old squire "
when " The Hall " was a piece of splendour
and life moved on with stately, leisured
pace.

Escape from Town
HOW I love to see those young fellows

and girls, all riding bright, colourful
bikes, slipping into our village early on a
Sunday morning . " escapists from
neighbouring towns, anxious to revel in the
green countryside, keen to sample the joys
of winding, leafy lanes, of ancient grey
churches, or little inns. Cycling binds them
together in happy bonds of comradeship.
Cycling gives them the exercise they need
after a week of hard work at office desk or
factory bench. And the magic carpet of
England lies before them as they ride.
Hedges starred with the pink and white dog -
rose. Lush meadows where the black and
white cattle graze in full contentment. Cot-
tages where the little gardens almost pro-
claim the truth of the prophecies in florists'
catalogues . . . " riots of bloom." Yes !
there is much wisdom in these Sunday trips
by town cyclists. I always greet them, chat
to them about their machines, their touring
experiences, and, sometimes, am able to
show them some wayside, curiosity or some
strange feature of a church or inn.

"Practical Mechanics" Advice Bureau and Competition COUPON
This coupon is available until June 30th, 1952, and must be
attached to all letters containing queries, together with 3 penny
stamps. A stamped. addressed envelope must also be enclosed.

Practical Mechanics. June, 1952.

"The Silent Salesman"

THAT is the name which, in my advertis-
ing days, we used to apply to the shop

windows, and it is an apt name, for the
window of a shop is truly a " salesman." It
is often due to that first glance in a shop
window that a sale is made, and that is
why it is so important to " dress " the
window as attractively as possible. The
other day, strolling down the main street of
a small provincial town, I was struck by the
bright and colourful display of cycles and
cycle accessories in a dealer's window.
Festoons of " crepe " paper, manufacturers'
show -cards, brightly coloured tube -boxes
and one or two gleaming new bikes which
made me pause, examine, and long to pos-
sess. I asked the dealer about sales and
business, and he was cheerful and happy.
We may be living in difficult times, but
young cyclists will have the -best, and this
dealer had no difficulty in selling the
machines he received from the makers.
" Quality first " seems to be the motto of our
young riders, as it is, fortunately, the motto
of the British cycle manufacturer!

Our Smallest County
THE latest correspondent to write to me

about these notes, and my frequent
mention of England's counties, writes from
Rutland and tells me that he was born at
Oakham, the county town. Do I know Rut-
land ? Have I toured in the fertile and
lovely vale of Catmose ? Did I know that
at little Braunston, in Rutlandshire, the
genuine Stilton cheese was first made ? Well,
I have replied to my good Rutland friend
and answered his several queries. I did
know of the " cheese fame " of Braunston,
and was aware that the original cheese was
sent to an inn at Stilton, on the Great North
Road, where it became famous. I men-
tioned, in my reply, that I had been in the
twelfth -century castle at ancient Oakham
and seen those walls covered with horse-
shoes-they are connected with a very
ancient manorial right originating with the
Ferrers family. The Ferrers are descend-
ants of the " ferrariius," or chief of the shoe -
smiths in the army of William the Conqueror.
and these shoesmiths used to claim toll of
every horseman who rode through the town
of Oakham! I also referred to the quiet
little town of Uppingham and its famous
school, founded in 1584 by Robert Johnson,
Archdeacon of Leicester. Pleasant, homely
little Rutland, with its sheep -raising and its
wheat -growing, and its famous Cottesmore
Hunt ; I am glad to be reminded of 'it!

"The Wandering Voice"
YOU remember the poet's description of

our friend the cuckoo ? He is still with
us, haunting coppice and woodland, and in
June " he changes tune." How rarely one
actually sees the cuckoo! His monotonous
call comes from every direction, but it is
not often that he shows himself. When he
does, he turns out to be quite a large and
handsome bird. He is not popular with
the smaller birds, and everyone knows his
curious habit of laying eggs (or. I should
say, the female's curious habit of laying eggs)
in other birds' nests. I have found a
cuckoo's egg in the tiny, exquisite nest of a
tree -pipit. But the cuckoo seems a very
part of the English spring and early summer,
and I for one would hate to miss that oft -
repeated note from tree and copse.

Published about the 30th of each month by GEORGE NEWNES, LIMITED, Tower House.
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Ltd., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand-Gordon &
Gotch (A/sia), Ltd. Sole Agents for South Africa-Central News Agency, Ltd. Subscription
Rate (including postage): For one year. Inland and Abroad I 4s. (Canada 13s.). Registered at

the G.P.O. for transmission by Canadian Magazire Post.
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11 Whitworth Street, Manchester, 1. Tel: Cen. 7581 -2 End Cen. 1003

BRITAIN'S LEADING STOCKISTS AND DISTRIBUTORS:
"PERSPEX" (Acrylic) sheet, rod and tube.
" CRINOTHENE."
B.X. ACRYLIC ROD.
P.V.C. SHEETING (Admiralty Specification).
" CASEIN " Rod, Sheet and Tube.
CELLULOSE ACETATE Film and Sheet.
Official Stockists for :
IMPERIAL CHEMICAL INDUSTRIES LTD., ERINOID LTD.,
B.X. PLASTICS LTD., UTILEX LTD.
Catering especially for Industry, The Hobbyist and the Model Maker.
Contractors to the Admiralty, most Government Departments, Schools,

Institutions, etc.
Trade and Technical enquiries solicited.

Fabrication, Engrrying, Moulding, Cutting to Size, Shape, Contour a speciality.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
fractured sur-
faces, cutting
edges, faults
in tools, de-
fects onfin-
ished sur-
faces. the
Ultra Lens
is invaluable. BRITIFIll MADE

Revealing every detail with startling
exactness, highly magnified and bril-
liantly illuminated in natural colourings, it
presents in many instances hitherto unsuspected
data which can be used to advantage. Price 85.15.0
complete in cardboard case with spare bulb, battery and
transparent measuring scale. Packed in luxury velvet
lined case, 101 -extra. Postage and Packing 116 each.

The Ultra Lens is an electric magnifier. It is a reveal-
ing eye of six actual diametrical magnifications,

which brings out points of strength or weakness,
and enables the most minute measure-

ments to be gauged accurately.
.4 Whether you are engaged ino jsi

63
manufacturing,buying or

selling, it is
b

ayin ally of
, j5.4 real value.

No instru-
ment you

can buy
will more

quickly
justify and

pay for
itself.

Full particulars
on request

THE 'ULTRA LENS COMPANY
75, Finsbury Court, Finsbury Pavement, London, E.C.2.

MAKE IT YOURSELF WITH OUR
"READY TO ASSEMBLE KITS"

Tea Trolleys (with Plywood Trays).
Two-tier 85/-. Three-tier 451- each.
Footstools. 12in. 10/9. 15in: 12/6 each.
Sea Grass. Plain 916 hank, Coloured
4/- hank. Instructions for Platting
Sea Grass V-.
Standard Lamps, 5ft. high. 4216.
Table Lamps, Silos. high, 8/6.
Candlesticks, 5in. high, 4/- each.
All the above finished in Whitewood
ready for assembling. staining and
polishing,
Coffee Tables veneered in Cak, Walnut
or Mahogany, 82/9 each. With Ball and
Claw Legs 67/3 each.
Foisting Bed Tables veneered in Oak,
301- each.
Tea Trays with Plastic Base, Fawn or
Green, 181n. x 12in., 12/6 each.
All goods earn paid. Post orders only.

6. 1. HARRIS, (P.M.). 15, Hazel
Gardens, Edgware, Middlesex.

THE POCKET
LOUDSPEAKER SET
Using our clear drawings and instruc-
tions you can build a midget !dud -
speaker set small enough to fit in the
jacket pocket. This receiver is fully
self-contained, no aerials, earth, er
external power supply being required.
The midget batteries used are of the
new layer type specially produced by a
British maker for this class of receiver.
Full instructions, drawings, point-to-
point wiring diagram, and component

list.
Price 316 Post Free.

SWIFT RADIO (P),
137, Coil -tarn Brow, Bristol, 6

Orders by Post Only.

One coil, 4 circuits.
Simple receivers from a
crystal set to a 3 valver.
Full circuits enclosed.

Coil. 5/- P.P. 6d.

HILLFIELDS RADIO
8, BURNHAM ROAD,
WHITLEY, COVENTRY

A. C. ELECTRIC MOTORS
SPECIAL OFFER.-!, h.p. 1,420 r.p.m.,
230 volts Capacitor, Single Phase. ES
(New) (carriage, 516), Model Electric
Motors Kits, complete with instructions,
416, post free. Also : commutators,
armatures, laminations for models. Send
S.A.E. for List. -L. C. NORT HALL,
16, Holly Road, Quinton, Birming-
ham, 32. Retail: 416, High Street,
Smethwick.

. WATCH REPAIRERS. Ii) Geneva watch
movements all from Gold and Silver cases,
take 25:- the 20. 10 High Class English
Lever Movements. £2 the 10. 10 Swiss Lever
Movements. £2 the 10. 5 3 Plate English
Lever Movements from I8ct. Gold cases,
accept £2 the 5. -MER EEL'S. Jewellers,
Grey SI., Newcastle -on -Tyne.

Itilt1147-aitet.
WITH A

MASON MASTER
i.

Concrete, brick marble and tiles -you can drill all building
materials in half the time with a Mason Master. The excep-
tionally hard and sharp Tungsten Carbide Tip ensures effort-
less and rapid penetration, eliminates vibration and give
infinitely longer life without wear or abrasion.
PLASTIC RYNPLUGS and ",Mason Master " Drill Bits
for an ideal combination. Easily cut with penknife.
Moisture and chemical proof. Send for free samples.
Write for /Bust:cited booklet ' L.' Agents in most countries
JOHN M. PERKINS & SMITH LTD.
LONDON ROAD WORKS, BRAUNSTON, NEAR RUGBY, ENGLAND
Telephone : Brounsion 238 Telegrams : Drills, Brcunston, Rugby

nice
19 bs. Od.

Can. Es to.

Mathine
I I, 25 -

The ' Adept Beech
Hand Shaper

Length of atroke of
1.11, Siins.

No. as. II. limper, 81Ins.
stroke.

Price £1017s. eld.
Ark year dealer.
Alarrafaehered

The SUPER
' ADEPT' LATHE
ital. centres, (iu.

between
centres.

I', lee 85-15-00. A Good It.ge
Postage and packing 8/6 OLE.). of A.88801e8

The "Adept" 2I in. 4 -Jaw indepen- 18 available.deal Chuck, Reversible Jane, 384.
F. W. PORTASS,

ADEPT WORKS. SELLERS STREET, sitEri-ri:i.n. 8.

EX -GOVT. CHART PLOTTER IS AN IDEAL

DRAFTING MACHINE
Fitted : Ad-Justable
Slide on Rail for
edge of Board,
full parallel
action, Perspex g.

Blade Alin. x
4in.), 360 deg. 1c -

(311,1. diarn.) Protractor adjustable to
any angle. When not required
machine swings clear of Board.
Made of Solid Brass Stampings.
Tube and Turned parts. Weight
Packed approx. 4h lbs. Made in two
sizes. New Condition, and offered
at fraction of cost.
For board size 2.31n. x 32in.. 25'- carr.
paid. For board size 30In. x 50in.,

27,6 earn paid.
F. NEIARD (DEPT. 5)
48a, Market Place. Falhoilen Way,

London, N.W.11.

1

0

NEW CABLES
1.040 Flat Twin TRS. £3.8.2: 3.023
ditto, 24.9.4: 7.029 ditto. 88.18.11:
100 yds. All sizes and types of TRS
available. PVC Single RedBlack 1.014,
18 9 : 26 : 7.020. 46 -; 100 yds.
7.029 P0.1 Hard Drawn for overheads.
65 -. Stamp for lists of Wiring Acces-
sories. Houselighting Batteries. Ap-
pliances. etc. All goods despatched day
M order. Carr. Pd. Money hack guar.
111. NT A (11. STEP COTE 1111.1.,

EXETER.

.4. A
TRANSFERS

& SELLS'
SHOWCARDS

NAMES TRADE MARKS COLOUR PRINTING IN
INSTRUCTIONS WINDOW SMALL QUANTITIES
ADVERTISING DECORATIVE DESIGNS SUBMITTED

Delivery 3 weeks Compare Prices and Workmanship
George Godding

161 BELDON ROAD, GREAT MORTON, BRADFORD, YORKS

GENERAL
CERTIFICATE
OF EDUCATION EXAM.

THE KEY TO SUCCESS AND
SECUlt ITT

Essential to success In any walk of life.
Whatever your age, you can now prepare
at home for the important new General
Cert. of Education Exam. (you choose
your own subjects) on " NO PASS -NO
FEE " terms.
SEND FOR FREE 136 -PAGE 1100K

Full details of bow you can obtain this
valuable Certificate are given in our
136 -page Guide -FREE and without
Obligation. Write to -day.
11:1.1.. 180. AVON DOUSE, 356-366.
OXFORD STREET, LONDON, 05.1.
NO PASS -NO FEE

ALUMINIUM SHEET
FOR SALE

9 Ton, 8 ft. x 3 ft. x 20 gauge (soft)
10 Ton, 6 ft. x 3 ft. x 18 gauge CGA
10 Ton, 6 ft. x 3 ft. x 20 gauge CGA
5 Ton, 6 ft. x 3 ft. x 16 gauge CGA

CALLOW & CO.,
10, 61 N 1"; 1. STR LL:T,11'.1

1952

CRYSTAL r .71,411114p
SET

The LESDIX
NEW 1952
CRYSTAL
SET in bakelite case 81" x
3" x 5", fitted litz-wound coil,
variable condenser, everset Diode Detector,
telephone transformer, headphones, with
headband, cord and plug, aerial and earth
terminals, all aerial tested. Black, Maroon,
Green, White or Mottled Brown, 301- each,
plus 116 postage and packing. Crystal Sets
only with terminals for headphones,211-,
post 1/6.

ELECTRADIX RADIOS
Dept. H.

214, Queenstown Road, London, S.W.8
".= Telephone: MACaulay 2159

CHEMISTRY APPARATUS
Send 2!d. stamp for

COMPLETE PRICE LIST

Booklets :
. - Experi-

ments " 1010.

-..- "Formulas"
10; d.

 Rome
Chemistry "

211
1....4 paid.

B ECK 60(siillafilcBTPt. IETT,

Stoke Newington, London, N.16

R. 1131116 It A11 PARTS
Decca A C. Gram. motors, adjustable
78 or 331 r.p.m. £4 : ditto for 331, 95
and 78, instantly switohable, 80.10.0.
Deem Lightweight Pick-up with Aces
high-fidelity crystal head to match,
54 6. Complete(] -speed unit. comprising
motor. Std. and L.P. Pick-up and Auto -
top. 210.2.5. Portable Record Player

Cabinet, in brown rexine. 526. Collaro,
9 -record A.C. Autochangers fitted Acos
hi-fi head, single -speed model. $12.2.0
3 -speed model, £16. N.R.S. " Sym-
phony " Amplifier with bass, middle
and treble lifts. amazing tonal realism,
810.15.0. Bass Reflex Cabinet Kits,
complete, 84.12.6. All prices include
carriage. Full Bargain Catalogue, 210.
N.R.S., 16. KUM.. College Road,

London N.W.3.

REFILL YOUR OWN BALL PEN
VISCOID REFILL KIT
Post Free 3 8 Inc. tux

COMPLETE WITH TOOL AND
ILLUSTRATED INSTRUCTIONS

Ccataine Ink for 15 I Bloc Red or Green
Large Real s. Trade

VISCOID INKS ,P.M.% 8 SterIcek Sews,
Baker Street, London. W.1.

THE INSTITUTE OF EXECUTIVE ENGINEERS AND OFFICERS

grt

0 u
A

,ALE?01/6

It41:1111ERSII IP IS OPEN TO THOSE HOLDING. OR".EX-PERIENCED IN, APPROPRIATE ADMINISTRATIVE
EXECUTIVE, PROFESSIONAL and or TECHNICAL APPOINT-
MENTS or POSTS.
DARTICULARS OF THE WIDE INTERESTS COVERED BY

THE INSTITUTE MAY BE OBTAINED BY SENDING THIS.
DULY COMPLETED. TO THE SECRETARY. EXECUTIVE

CHAMBERS, 241, BRISTOL RD., BIRMINGHAM, 5.
FULL NAME On block letters)
ADDRESS iln block letters), INDUSTRY -APPOINTMENT and AGE



One of the following Courses taken quietly at
!some in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship Elec. Draughtsmanship
lig & Tool Design Machine ,,
Press Tool & The Design Automobile ,,
Sheet Metalwork Structural I, ,

Automobile Repairs R/F Concrete
Garage Management Structural Engineering
Works M'gmnt. & Admin. Mathematics (all stages.
Practical Foremanship Radio Technology
Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Installation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches Generators & Motors
Maintenance Engineering Generation & Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship

BUILDING AND STRUCTURAL

A.M.I.S.E.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.San.l. M.R.San.l.
L.A.B.S.S.

Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.I.S A.C.C.S.
A.C.W.A. (Costing,
School Attendance Officer
Sanitary Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
P` unnecessary for those who are willing

to learn-our Guaranteed "Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SIXTY YEARS OF* CONTINUOUS SUCCESS

NATIONAL NSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA: E C.S.A.. P.O. BOX NO. 8417, JOHANNESBURG

Free Guide SUCCESS IN ENGINEERING
132 -PAGE BOOK FREE!
SEND FOR YOUR, COPY

This remarkable FREE GUIDE explains :
Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.
How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MAMY /R1EATSTINC COURSES

TO SELECT FROM

A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E. A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E. M.R.San.l.
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

Fref
tilde!

THE ACID TEST OF TUTORIAL EFFICIENCY'
SUCCESS ---OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE

PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

FOUNDED 1885 - FOREMOST TODAY

Free Coupon
To : NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29j, 148-15o, Holborn, London, E.C.t

Please Forward your Free Guide to
NAME
ADDRESS

SEND OAF.
TO/15 COUPON

NOW AND 8E;41.1.

5ErF0R
SUCCESS

My general interest is in : (z) ENGINEERING (place
a cross againstagainst(2)

AERO (3) RADIO (4) BUILDING the branchescheisienrewsthesdc.1.,

(5) MUNICIPAL WORK you are

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(t id. stamp only required if unsealed envelope used.)

40_


