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No. 1024.

No. 1013. No. 753.

No. 760. 3 doz. Assorted Light Com-
pression Springs 1" to 4" long, 22 to 18
S.W.G., 4" to r diam. 6/6. No. 98A. 3
doz. Assorted 1" to 4- long, 4' to 4" diam.,
I9G to 150. 5/6. No. 751. Extra Light
Compression, 1 gross Assorted, 4" to 4", 4" to 2" long, 27 to 20 S.W.G. 15/,
No. 388.4 gross Assorted Small Expansion Springs, a" to tr, 18G to 2IG.
9/6. No. 758. Fine Expansion Springs. I gross Assorted 4" to 1", 4" to 2" long,
27 to 20 S.W.G. 15/-. No. 466.1 gross Assorted Small Expansion Springs I-
to 1r long, 3/32' to 3/16"diam., 21G to 24G, 6/6. No. 1013. 1 gross Small Coil
Compression Springs, to 14" long, 3/32" to 7/16' diam., 24G to I9G 6/-.
No. 753. 3 doz. Assorted Light Expansion 4" to r diam., 2" to 6" long, 22 to
t8 S.W.G. 10/6. No. 1024. 20 Compression Springs 12' long, 4" to;" diam., 24G
to 18G, suitable for cutting into shorter lengths; and 30 Expansions 14" to 12"
long; 5/32' to r diam., 22G to 16G. 24/-.

WMWMW
How are you
off for Springs?
TERRY'S BOXES OF ASSORTED SPRINGS are
just the job for your experimental department -
a wonderful assortment of Compression and
Expansion Springs ... all sorts of lengths, gauges,
diameters. The nine boxes we show are just a
few from our range. Why not let us send you a
full list -free?

TERRY'S
ASSORTED SPRINGS
The prices quoted are subject to the
usual trade discount.

HERBERT TERRY & SONS LTD.
REDDITCH, WORCS.

SPRING MAKERS FOR 100 YEARS

These Boxes of Springs
can also be obtained at

LONDON
27 Holborn Viaduct

MANCHESTER
279 Deansgate
BIRMINGHAM

210 Corporation Street

HT17D(R)

/Wake it otNem' you cant go ivtongt!

MAKE MODELS
Rawlplug Plastic Wood is of
enormous help in modelling.
Intricate shapes and curves
become easy. You apply it like
putty; when dry it's WOOD-can
be sawn, planed, or polished.

RAWLPLUG

PLASTIC WOOD
Tubes I/- Tins from 2/3 '

8121 FROM

MEND MODELS
Durofix is a strong, colourless
adhesive that sticks almost
anything to anything with a
practicallyinvisible join. Being
heat - proof and waterproof,
Durofix is ideal for repairing
crockery, china and glass.

RAWLPLUG DUROFIX
Tubes from 9d Tins from 2/9

YOUR IRONMONGER OR

DRILL BRICK
You'll drill brick, tile, cement,
etc., with astonishing ease and
speed by using a Rawlplug
Durium-tipped Drill. Can be
used in hand or suitable elec-
tric drills.

RAWLPLUG DURIUM-
tipped DRILLS

HARDWARE STORE
THE RAWLPLUG COMPANY LIMITED  LONDON  S.W.7
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A FASCINATINO HOBBY made
Simple*rUCCeggild

by means' of
this BOON

*.(6.erovfat
AUDIO AIDS
Headphones with indi-
vidual volume control.
Ideal for use with
church and cinema deaf
aid installations or for
individuals with
impaired hearing. They
provide the essential
clarity of reception
when listening to Radio
and TV.

Send for Brochure " P of

all types available. If desired,

advice is given on selection of
type most suited to individual

needs.

S. C. Brown provide Headphones
and associated equipment for

all known purpo§es.

46,11*al+
SHAKESPEARE STREET, WATFORD, HERTS.

Telephone : Wa:ford 7241.

(41

Lampshade making can give endless fun,
beautify your home and delight your

friends. There are 83 practical and easy -to_
follow illustrations and ideas to show you

how to do it.
Published by C. Arthur Pearson Ltd., Tower House,

Southampton Street, Strand, London, or obtainable from:

SAMUEL JONES & CO., LTD.

Re9J
BUTTERFLY BRANO

OMARO SLIDE RULES
MODEL LI/P3. Calculation of weights of steel sections
Multiple scales giving
simultaneously

(a) Area of cross section.
(0) Weight per foot.
(c) Weight per length in

feet (1-10,000 feet )
(d) Lengths per cwt.(s)

and ton(s).
according to width and
thickness.
These scales can also be
used for any other section
if weight foot or area are
known. See our model P1.

7/- post free.

M111=11 - rwa

&MI.& IRON WEIGHTS

MODEL Pl. Dimensi ons and Weights of Iron and Steel Sections

L

'Mar, =fit:

-.1

- -
II STEEL a IRON SECTIONS 

IZET-=

MODEL S3. BSW/BSF Bolts and Nuts

Full particulars of D.O.W.
and B.S.P. bolts and nuts
Side 2, Drill sizes for tap-
ping and clearing. Also
sizes of screw heads and
square head set -screws.

513 post free.

t

. . :

I
Principal dimensions and
weights per foot or square
foot of steel and iron
sections. i.e., of Equal and
Unequal Angles, T -bars,
Beams, Channels, Rounds,
Squares, Hexagons, Octa-
gons, Convex Feather
Edges, Sheets and Flats,
2,989 Values, Dimensions,
etc.
Standard Quality (glazed).

7;- post free.

List of other Models on application.
Kosine Ltd., 104, High Holborn, London, W.C.1

Telephone : HOLborn 1301



170 NEWNES PRACTICAL MECHANICS January, 1957

A WONDERFUL MONEY -SAVING OPPORTUNITY FOR
READERS OF PRACTICAL MECHANICS !

FULL LENGTH,
FULL SIZE

aniniinitiontitimmummiuminnotilL.

The Scientific Book Club
is owned and controlled
by Foyles, the world-
famous booksellers, who
also control the Travel
Book Club, the Quality
Book Club and several
other book clubs. Write
for details.

EE.

1111111111111111I111111111111111111111I1111111111111110

In addition to the selections listed
right, Scientific Book Club mem-
bers have received books by these
great authors :

Dr. J. Bronowski
Prof. J. B. S. Haldane

Ritchie Calder
Sir

Harold Spencer Jones
Dr. Julian Huxley

John Crompton
Kenneth Walker

Now's the time to join the'

Scientific
Book Club
121 :CHARING CROSS RD., LONDON, W.C.2

You Buy Books published
at 1016, 1216, 151- and more

for ONLY 4/-

THIS WONDERFUL

BOOK

FREE
When you join the Scientific
Book Club you can obtain a
copy of Good Housekeeping's
Pictorial HOME DOCTOR
(published at I5s.) FREE if
you enrol a friend. Send your
friend's name and address (with
4s. 9d. for the first book),
mentioning this offer, and
your gift will be sent to you.

Each month, the Scientific Book Club brings to its members the fascinating
story of the march of modern science, told in thoroughly dependable books
by the front -rank scientific writers of our time-vivid, vital, constructive
contributions to Man's unceasing struggle to solve the problems of the Universe.
And although the ordinary editions of these Books are sold to the general
public at 10/6, 12/6 or 15/-, THE PRICE TO MEMBERS OF THE SCIEN-
TIFIC BOOK CLUB IS ONLY 4/-. Remember,.too, that Scientific Book
Club selections are full-length and unabridged. They are printed on good
quality paper, well bound, with an attractive picture jacket. These are,
we say with certainty, books that you will be glad to read, proud to own. The
Scientific Book Club brings these great books to you each month helping
you to build up, at remarkably low cost, a first-class collection of scientific
books. Now is the time to join

LOOK AT THESE SPLENDID TITLES!
Recent and forthcoming, selections-at only 4s. to members-include SCIENCE MAKES SENSE
by Ritchie Calder (published at 12s. 6d.) ; MEMOIRS OF A BIRDMAN by Ludwig Koch (16s.) ;
THE INEXHAUSTIBLE SEA by Cawthorne Daniel and Francis Minot . (16s.) ; MEN WITH
GOLDEN HANDS by E. H. G. Lutz (12s. 6d.) ; ENGINEERS' DREAMS by Willy Ley (15s.) ;
WINGS by Blanche Stilison a16s.) ; THE MEN BEHIND THE SPACE ROCKETS by Heinz
Gartmann (I8s.) ; A GUIDE TO THE EARTH'S HISTORY by Richard Carrington (21s.).
All wonderful value-and members are privileged to buy ' extra' volumes (fiction and non-fiction) at
special bail -ant prices.

FILL IN THIS ENROLMENT FORM TODAY

To the Scientific Book Club, 121, Charing Cross Rd., London, W.C.2
wish to join the Scientific Book Club and agree to purchase the selected book issued each month to members at a cost of 4s. (postage (0.1). I agree to

continue my membership for a minimum of six'books and thereafter until countermanded. " Practical Mechanic, ".Jan., 57
You may enrol through your usual bookseller if he is a member of .4ssociated Booksellers.

11 I will pay for selections on receipt
Or if you wish to save time, postage and postal order costs, you may send an ad -ante subscription.
Six months 28s. 6d.; twelve months 57s.

I enclose 28s. 6d.,57s. (strike out amount not applicable).
* Place s' in the space above, as required.

Name
BLOCK LETTERS PLEASE

If you would
like a descrip-
tive leaflet of
the Children's
Book Club,
please place a

x here

Li
Address

Overseas enrolments must be accompanied by an advance subscription.
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SOLDERING
and

TINNING
withootan /roman
unprepared' surfaces

FOR101JOBS
Here's the most versatile soldering kit
ever devised-so simple a child can

use it! The kit contains patented "EPATAM 3311" solder "paint,-
" paste," and " putty " for tinning, sweating and all soldering jobs, and tinning
salt which will remove rust and tin a surface in one operation. A neat, efficient
Valtock " 2000 blowlamp, made of solid nickel -plated brass, provides a small
and intense pencil -flame which takes the place of a soldering iron. This kit is
absolutely invaluable to anyone interested in fixing things about the home,
repairing cars, bicycles and toys. No need to tell model -makers how useful
it will be. See the " DO-IT-YOURSELF " SOLDERING KIT at your
nearest hardware store today !

EACH KIT CONTAINS :
One tin of solder paint
One tin of solder paste
One tube of solder putty
One tin of tinning salt
A Valtock "2000 " blowlamp
One brush, one cloth and

one glass dish
Your stockists will be able to
supply you with replacements of
the soldering items when those
in the Kit have been used up.
For name of your nearest stockist write to :-

PERDECK SOLDER PRODUCTS LTD.
ABBEY MILLS WALTHAM ABBEY ESSEX

004T-YoUks.4

RUSTED /
FITTINGS?

Free them quickly with

Shell Easing Oil

Shell Easing Oil
conies in a handy 8 oz.
tin with special pourer
spout to eliminate
waste.

Here's the way to free those rusted
fittings ! Free them quickly, too.
Shell Easing Oil is sure and swift,
penetrates deeply to loosen and
free.

From nuts and bolts to taps and
pipe joints, from bicycle frames to
window catches, Shell Easing Oil
is the answer to your rusted parts
problem.

SHELL EASING OIL is very handy in the
house. Buy some to-day-good ironmongers
stock Shell Easing Oil.
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NEON INDICATOR SWITCH !

1016 Post Ire&

FIT THIS TO YOUR ELECTRIC
UP TO DA

Double Pole Break, A.C.-D.C.
Silver Contacts, Improved Cord
Grip, Simple Wiring. Modern
Streamline Styling in Cream
Bakelite.

BLANKET AND BRING IT
TE.
SUITABLE ALSO FOR ANY
OTHER APPLIANCE WHICH
REQUIRES A VISUAL INDI-
CATION THAT IT IS ON
(SOLDERING IRONS, ETC.1

* SEND 4d. IN STAMPS NOW
FOR OUR ELECTRICAL CATALOGUE*

DESCRIBES FULLY OUR RANGE OF ELECTRICAL
SUNDRIES-WITH IDEAS FOR THE HOME HANDYMAN

-- OVER 300 ITEMS-

THE MAGSTAT'

This is a precision bi-metal thermostat for the control of alternating
currents of up to .11 amp. at 240 volts, The temperature range lies between
minus 50 deg. F. and plus 250 deg. F. An ingenious magnetic snap action is
incorporated which gives freedom from radio interference. The operating
temperature is altered by rotation of the adjustment screw, clockwise for
increase and anti -clockwise for decrease. Dimensions 2in. x x

PRICE : 5f6 each. Post 3d.

*SUPPRESSIT*
(TELEVISION SUPPRESSOR KIT)
For the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes and two condensers
mounted on a card with wiring
instructions. Ideal for Vacuum
Cleaners, Hairdriers, Sewing Motors,
etc., up to I amp. Price 3;6. Post Free.

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES
We stock over 200 types of element replacements
for Fires, Irons, Kettles. Hairdriers, Toasters and
Boiling Rings. Send for Catalogue.

WE HAVE A REPUTATION FOR H GH QUALITY THERMOSTATS AND
LIST SOME OF OUR STOCK ITEMS HERE :

THERMOSTAT. CS. Convector Thermo-
stat for Space Heaters and Low tempera-
ture Ovens. 15 amps., 250 volts A.C.
40/80 deg. F. 25,1., post 5d.

THERMOSTAT. MB. For control of
Electric Immersion Heaters up to 3 kW,
90/190 deg. F., 15 amps., 250 volts A.C.
62!0/0, post 9d.

THERMOSTATS. PF. Room Thermo-
stac, 15 amps., 250 volts A.C. Sin. x 1 ;in.

x 2in, A beautiful instrument. Temp,
ranges 30/90, 40/100, 40/80, 60;100 deg. F,
as required. L21,0, post 6d.

THERMOSTAT. BYO. 3 amps., 250
volts A.C. For control of hot -plates, vul-
canisers, etc. 50-50 deg. F. IV& post 4d.
We are only too glad to send illustrated
leaflets on any of these Thermostats if
you will send a S.A.E. stating which model
interests you.

IMMERSION HEATERS
We can offer a wide range from 2 to 4 kW.
and in stem lengths I lin. to 42in Please
send for our catalogue.

GREENHOUSE THERMOSTAT
Type ML. Constructed especially for the amateur
gardener. The scale plate is calibrated " High -
Medium -Low " and has a temperature range of
40-90 deg. F. Current capacity is 10 amp., 250 volts
A.G. Differential 4-6 deg. F. Size in. x 2in. x I:in.

PRICE : 35/-. Post 6d.

Model PJ. Miniature Thermostat
for control of domestic Electric
Irons and special-purpose
machines where space is limited.
Capacity: 5 amps., 250 volts A.C.
tin. x tin. x 11/16in. Single
screw fixing. Price 9;3. Post 3d

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD SURREY
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Till NANDMAN W LE THASUIZI TIIIS

'THIRD
HAND'

7e
hopievect,

MOLE
WRENCH

7"=12f6 10'115f -

If any difficulty write to :-
M. MOLE & SON,
BIRMINGHAM, 3.

This multi -purpose tool locks on to
work with tremendous grip and
stays there with hands off until the
release lever is touched-how often
have you wished for just that ?
Use it as super pliers, a vice,
wrench, clamp and so on. The Mole
Wrench is your " third hand "-
sturdy, easy to handle-really some-
thing to treasure.
From Ironmongers, Motor and
Motor CyeleAccessoryDealers.

January, 1957

NEW TOOLS FOR THE HOUSEHOLDER & MECHANIC

Set of 7 Chrome
Vanadium Steel
Twist Drills.
016 to 04. Com-
plete In plastic
case suitable for
all ;electric drills
and hand drills.

Price 916 Set.
Post paid.

Three Jaw American
Pattern Drill Chuckfin. capa'city with
screwed arbor to fit Wolf
and Black & Decker
drills to give more
efficiency and service.

Price 25/- Post paid. Complete with key.
ZY1'0" 61n. MOTORISED SAWBENCII -

Complete in one unit, ready to switch on. Ripping,
Cross -cutting, Mltreing. Rebating. Tongueing and
Grooving and Tenoning, can be easily and efficiently

accomplished.

Table. size
anon:

x f+Iin. Depth of
cut llin. Lengthoverall 2 lin.
Weight
Price
or Hrit

o15.0.0e fna.d 80pay0-meets.

Illustrated Leaflet
post free.
Single phase).Saw Bench

only £7.19.6.
A Portable Sawbench specially suitable for Carpenters and
Parquet Floor Workers.

NEW PATENT SAW
SHARPENER

Sharpens your saws
nickly and accura-

tely. Hardened steel
rollers and guides.
Uniform depth of teeth.
Suitable for hand.
reason and panel saws.
Complete with in-

uctions.
Price 21/ -
Post paid.

a

SET OF FIVE WOOD
BORING TWIST Bus
with Ito. machine shanks.
Specially made for Wolf.
Black & Decker, Bridges.
or any other electric drill.
Sizes 516. 3/8, 7/16,
Complete in plastic case.

12/6 Set. .

Post paid.
Rubbing backing dics
for electric drills. Com-
plete with arbor.

post paid.
Lambswool bonnets 5(9,

post paid.
fin. Circular Saw Blades

12,6 each.
All Post Paid.

ONLY LONDON PREMISES. Est. 1843 -

S. TYZACK & SON LTD. 31413:1Nalfc
TEL: SHOREDITCH 8301. TEN LINES.

THE I \\111///,/

4r1r...."."....,.. _._.-,_
ICS.

_
,1,,!-

------
1 -,..-1- ....,.

STEPPING STONE TO SUCCESS .

is to enrol for one of MERCER'S SIMPLIFIED POSTAL COURSES

TECHNICAL SUBJECTS include:

AIR CONDITIONING
BUSINESS MANAGEMENT

CIVIL ENGINEERING
DRAUGHTSMANSHIP

DRAWING OFFICE PRACTICE
ELECTRICAL ENGINEERING

ELECTRIC POWER, LIGHTING, ETC
ENGINEERING SHOP PRACTICE

FOREMANSHIP

HEATING AND VENTILATION
HYDRAULIC ENGINEERING
INDUSTRIAL MANAGEMENT
MACHINE DESIGNING
MARINE ENGINEERING
MATHEMATICS

MECHANICAL DRAWING
MECHANICAL ENGINEERING

MOTOR ENGINEERING

MOTOR MECHANICS
REFRIGERATION

STEAM ENGINEERING

WORKS ENGINEERING
WOODWORK DRAWING

Individual Tuition

A.M.I.MECH.E.

A.M.I.P.E.

A.M,I.C.E.

A.M.I.M.I., ETC.

MERCER'S

for

COMMERCIAL SUBJECTS

SHORTHAND : TYPEWRITING

BOOK-KEEPING

LANGUAGES :-French, German, Italian,

Spanish, Russian, etc.

 SHORT STORY WRITING
WRITING FOR RADIO & T.V. 

Lessons prepared by practising authors

COMMERCIAL ART
Individual preparation for the following :

GENERAL CERTIFICATE
OF EDUCATION

Royal Society of Arts : National Certificate
City and Guilds : Civil Service

etc. . etc.

- SEND THIS COUPON NOW

THE REGISTRAR

CORRESPONDENCE COLLEGE
(Dept. CG2), 69, Wimpole Street, London, W I.

Please send me

obligation, details of

the following course(s)

NAME

ADDRESS

LOCK CAPITALS PLEASE
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*Permanent Magnets in action*

gitt011-1:11,9 5 6.10V et. 0 01

daled /mt.& . . .

just another of the countless

workshop uses for " Eclipse "
Magnets. A piece of mild steel
on one pole of a powerful magnet
is all you need. See other action
pictures of " Eclipse " Magnets
in "Small Magnets are so
Versatile 1", a new booklet avail-

able from your usual tool dealer.

PERMANENT
MAGNETS.

Made by James Neill & Company (Sheffield) Limited
and obtainable from oil tool distributors

EM 46 -

SPOT THE BARGAIN
Item No.
8002 SMALL RIVETS 1'32", 3'64" and 1'16" dia. in copper, brass and steel.

This mixture has been produced to meet popular demand. Approx. 5
gross assorted, 5, -, 2 gross 2'6.

8004 MIXTURE. 2-6 B.A. Nuts, Bolts, Screws, Washers, etc., 3:6 per lb.
Over 303 to the lb. f lb. 2:-.

8004A BRASS SCREWS 2 B.A. to 8 B.A. various lengths and heads, very handy
mixture. Available at your request. 6 - per lb., 3!6 f lb.

8009 B.A. HEX Bolts, Nuts and Washers. I gross each 432 parts in all. Mixed
2, 4 and 6 B.A., 7,'- per packet.

8009A B.A. ROUND HEAD Screws, Nuts and Washers. 1 gross each (432 parts)
mixed 2, 4 and 6 B.A.; 7 - per packet,

8009B B.A. CHEESE HEAD Screws, Nuts and Washers. I gross each (432 parts)
mixed 2, 4 and 6 B.A., 7'- per packet.

8009C B.A. COUNTERSUNK HEAD Screws, Nuts and Washers. 1 gross each
(432 parts) mixed, 2, 4 and 6 B.A., 7 - per packet.

8027 POP RIVETS}" to 3;'16" dia. mixed lengths, suit car repairs, etc., 12,6
1,000, 7- for 500.

8019 WOOD SCREWS 3' to If" long. Chiefly Csk. Steel. 3'- per lb.
80I9A WOOD SCREWS If" and over. Chiefly Csk. Steel. 2 lbs. for 3/-.
8019B BRASS WOOD SCREWS up to lf" long 6;- lb., 3'6 1 lb.
8019C PLATED WOOD SCREWS (Nickel, Cadmium, Zinc, etc.) up to 11'

long, 3 6 per lb.
8019D PLATED WOOD SCREWS (Nickel, Cadmium, Zinc, etc.) 1y' and over,

2 lbs. for 3 6.
" WHANDA " WIRE STRIPPERS for removing insulation from Conductor Wires
up to 5/16' dia. Easy to use, fully adjustable. A real tool, new and boxed with full
instructions. Usually 15 -, ms price, ON 1.1 2 6 EACH.

SEE MY LIST FOR : Rivets, Screws, Wood Screws, Bolts, Washers. Nuts. Split
Pins, Springs, Self -Tapping Screws, Drive Screws. Phillips Recess Screws, Pressure
Gauges, Astro Compass, Universal Couplings, Anti -Vibration Mountings, Worms
and Wheels, Oilite Bushes, High Press Flex. Pumps. Flex Drives. Vee Pulleys and Vee
Belts, Bulbs. Relays. Selector Units, Switches. Thermostats. Cartridge Elements.
Resistances, Low Voltage Motors, Micro Switches, Contact Points, Crocodile Clips,
Fuse Boxes, Terminal Blocks, Electric Blanket Heating Cord. Silver Solder. Aluminium
Solder, Special Steel. Insulating Material, Glue. Plastic Belt, Mains Flex, Silver
Steel. Shimstock. Copper Tube. Screwed Rod. Allen Screws, Polishing Kits. Spanners.
B.A. Taps and Dies, Rotary Cutters, Grease Nipples. Ballraces. Sand Paper, Emerz,
Cloth, etc., etc.
Cash with order, all goods on 28 days' approval against cash, orders over
(inland) post free. Small orders post 1,6. If less surplus will be refunded.

K. R. WHISTON (Dept. PMI I). NEW MILLS, STOCKPORT
Phone: NEW MILLS 2028
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THE SKYSEARCHER
An all mains set for 19/6

This is a 2 -valve plus -metal rectifier
Set useful as an .educatiOnal set for
beginners, also makes a fine second
set for the bedroom, workshop. etc.
All parts, less cabinet, chaSsis and
speaker, -1a6. Post & ins. 2 6. Data
free with parts or available separately
14.
Battery version (3 valve) also available
same price.

ECONOMY THREE
A 3 -valve battery version of above. All
components less cabinet, chassis and
speaker, 19.6, plus 216 post and insurance.
Data free with parts or available
separately 1 6.

FLUORESCENT LIGHTS
These are a complete fluorescent lighting
fitting. Built-in ballast and starters-
stove enamelled white and ready to work.
Ideal' for the kitchen, over the work-
bench and in similar locations.
Single 40. 4ft. Sin. long, uses a 40 watt
tube. Price 394 complete with tube.
Carriage and ins. 5/6.
Twin 20. Uses 2 20 -watt standard tubes.
Price 29.6 less tubes. Carriage and ins.
4,6.

19/6
Post 24

Powerful three -valve Mains amolliler,
ideal for dances. parties, etc. Complete
less chassis cabinet and speaker (available
if required)-data (free with -parts).

r.

It is a hall light as
well as a double chime

\*****. and
couple

make It

tootfalelc-oenst-

of only 19/6 includ-
ing instructions, post,
etc., 21-data available
separately price

TOP!
REEZE

P

Wrap our heater cable around the pipes
in your loft to prevent a freeze up. 21
yards with full instructions ; 30. -, plus

post and packing.
THERMOSTATS

Useful Teri
the control ofappliancessuch as con-
vectors, glue -
pots. vulcani-sers, hotplates. etc.
Adjustable to

operate over the temperature range 50-550
deg. F. li amp.. 3 8:5 amn . 8 : 2 amp.

INFRAY LAMP WARMER
Means real comfort in
bed, as it emits Infra Red
Rays which warm and keep
you healthy.
Economical.ca  Costs .../,-/---'

at ld. per unit).
d. pe hour ,elec'y ....7,..... --

Absolutely safe, no .
health or fire risk. ....

over desk, work -bench.
rearing pup, chicks, price sq/-

..
1Ideal for many other ,...

uses-over pet's basket

aentcd. rediadyAltlocvo,morpklete Post & Packmg ..

. .

T.V. Commercialising Outfit
Do it yourself - it's
really quite easy.
You will manage it in an
evening and we guaran-
tee
SUCCESSFUL
RESULTS OR MONEY
BACK
Our parcel contains :--
I.T.A. Aerial £25/0
36ft. I.T.A. Down

Lead 12'-
I.T.A. Converter £6/010
Full instructions
A special :bargain price
for all the above items if
bought together is
£8110'-. (Post and Insur-
ance 416.) Or 22 lf -
down and 7 payments of
EL

DON'T BE CAUGHT LIKE THIS

CAR STARTER CHARGER KIT
All parts to build 6- and .12 -volt charger
which can be connected to a " flat "
battery and will enable the car to be

comprising the
following :
Mains transformer 22.'8
5 -amp. rectifier 17 6
Regulator Stud Sivitch 3 8
Resistance Wire 2 -
Resistance Former 2 6
Mains onloff Switch 2 6
0-5 am. Moving Coll Meter 12 8
Constructional Data 1.6
or if bought all together price is 62:8,
plus 2/6 post and packing.

ELECTRIC BLANKET WIRE
Waterproof P.Y.C. covered, so blanket
washable. 164 ohms per foot -1/8 Pet
yard. 14 yards, ideal for average blanket.
£1 post free.

UNBREAKABLE
GLASS PANELS

Size lot x 9i-parcel
of five panels.

Post free.

DON'T STUMBLE IN
THE DARK

Install 2 -way switches.
Our outfit comprises : 39 yds. Multi -
core cable, two 2 -way switches, two
wood blocks. Full instructions. 19:6

OMB. 5 . 5 amp. QMB, 15 each (post and insurance 2/6).

ELECTRONIC PRECISION EQUIPMENT LTD.
Post orders shaulJ ba a74raalal to Dept. 1, Suttin Road Eastbourne.

Personal shopper., however, please call at :

42-46. Wiudinnl Hill, Ruislip, Riad.. Phone: RUISLIP 5780 --Halt day, Widocsd.Q.
1524. Fleet Street. E.C.4. Phone: day, Saturday.
29. Strand Green Rd., Finsbury Park, N,4. Phone : AtiChitay 1640-Hali day, Thumia;
240, Hilburn High Rd, Phone : Vale 4911 --Half day, Thursday.
268. London Bd., Croydon. Phone : CROy don 6556. Half day, Wednesilag-.
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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.

January,. 1957_

The man with an I.C.S. Training in
any one of the subjects listed in the
coupon knows it thoroughly, com-
pletely, practically. And he knows
how to apply it in his everyday work.

Students intending to sit for examinations in
Mechanical Engineering, Architecture, Quantities,
Civil Engineering, 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 General Certifi-
cates of Education and most other Technical,
Professional, Commercial and Civil Service
Examinations.
(I.C.S. Examination Students are coached until
successful.)

Moderate fees include ALL Books required.

REDUCED TERMS TO H.M. FORCES.

If you need technical training, our advice con-
cerning your work and your career is yours for
the asking-without obligation. Let us send our
special free booklet on the sub;ect in which you
are specially interested.

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

Dept. I69B,
I.C.S., 71 KINGSWAY, W.C.2.

Accountancy
Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry & Joinery
Chemical Engineering
Civil Engineering
Clerk of Works
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electric Power, Light-

ing, Transmission
Traction

Electrical Engineering
Electronics
Eng. Shop Practice
Fire Engineering
Gardening
Heating and

Ventilation
Illumination Eng.
Industrial Management
Journalism
Machine Design
Machine -Tool Work
Maintenance Eng.
Mechanical Drawing
Mechanical

Engineering
Mining Engineering
Motor Engineering
Motor Mechanics
Motor Vehical Elec.

Municipal Engineering
Police Entrance
Plumbing
Production

Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Structural Steelwork
Surveying
Television Technology
Welding, Gas and Elec.
Woodwork Drawing
And many other sub-

jects

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Dept. 169B, International Buildings, Kingsway, London, W.C.2.

r lecse send me free booklet on Age

Name Occupation
(USE BLOCK LETTERS)

Address

1.57

Addresses for Overseas Readers
AUSTRALIA : 140, Elizabeth Street, Sydney. EGYPT : 40, Sharia Abdel Kkalek Sarwat
Pasha, Cairo. EIRE : 3, North Earl Street, Dublin. INDIA : Lakshmi Bldg., Sir Pherozsha
Mehta Rd., Fort Bombay. NEW ZEALAND 182, Wakefield Street, Wellington.
N. IRELAND : 26, Howard Street, Belfast, SOUTH AFRICA Dept. L., 45, Shortmarket
Street, Cape Town.
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1sr TRANSITROL 99
RADIO CONTROL

TRANSISTOR RECEIVER

.ire Farrt

Covoroeosistor
fAceiv

er

r s

E.D., of course, are again first to introduce this new technique. Its advantages in size.
weight. current capacity and quality of reception will appeal to all Radio Control enthusiasts.
The valve transistor Receiver combines all the advantages of multi -valve modulated Receivers.
together with simplicity and very low Receiver/Battery size and weight.
The XFGI Valve is used as a detector in a low current circuit ; at 100 to 300 micro -amperes.
the valve life is, therefore, considerably increased.
The Transistor is not used as a current amplifier, but reacts to the " Noise " level of the
detector valve. Upon receipt of the signal, the noise level drops and the Transistor conducts.
The benefits of current rise to the signal are well known.

RECEIVER :
PRICE

£6. 6. 6.
including P. Tax

Order from your
Model Shop

Size 2iin. x Lfin, x
Weight ...
Current change from approx. 2 idling up to 4 m/a.
All connections via a 7 -way cable and plug. 2 pole switch is supplied
to break L.T. and H.T.
It operates from any standard carrier type transmitter on the 27.12
Mies band.
Write for our new illustrated list giving full particulars or all E.D. Engines,
Radio Control Units, Accessories, Spare Parts, etc.

ELECTRONIC DEVELOPMENTS (SURREY) LTD
,,;y

n4,,

a)
.,,ow, DEVtLOPMEN1 ENG1515 HS namos

LIE SIE

ISLAND FARM RD. WEST MOLESEY.I SURREY/ ENGLAND.

REPLACE STRIPPED THREADS IN MINUTES WITH THIS ...

HELI-COIL oreog
6GREW 77/R440 REPA/R 47 -

Simply drill out the old thread, tap with the Hell -Coil Tap supplied and
jnsert the precision -made. stainless steel, HELI-COIL it's as easy as that.
literally done in minutes and with no skill required. You then have a new
armourclad thread which is far stronger than the old, and will not strip.
wear or corrode and will outlast the rest of the component.
The Kit contains all the special tools needed and a generous supply of new
threads.
Available in the following sizes :
}in., 5/16in., -gin., 7/1 6in and yin. in B.S F. and B.S.W. threads (othe'
threads available in other Kits).
Price : 29/. to 40/- per Kit according to size and thread

"YOU NEVER KNOW WHEN A THREAD WILL GO"'
BE PREPARED WITH A HELI-COIL "Handyman'
Ask at your Tool Dealers or, if in difficulty, write Sc

ARMSTRONG PATENTS CO. LIMITED, EASTGATE, BEVERLEY, E. YORKS
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INTERESTING BARGAINS SATISFACTION
OR REFUND

ASTRO COMPASS MK II
Supplied In good condition
in sturdy box with Instruc-
tions for use in Astro Navi-
gation and star Identification
-also instructions for con-
version to Dumpy Level.
26:-. post free.

RUDE STAR FINDER &
IDENTIFIER

Ex. R.A.F. Navigators'
equipment. Consists of star

base and 7 templates covering Tats, 0-70
N. and S. Makes star finding and
identification relatively easy. With
maker's instructions in leatherette
wallet. 5/.. p. & p. Pd. , .

TRIPODS
Light (51b.)wood tripods 381n. legs, brass
top. which can- be adapted to take any
instrument or camera or can be easily
converted into a useful ARTIST'S EASEL.
ex. govt. and complete With handy carry-
ing sling. 100. p. & p. 2/6,

PRESSURE GAUGES
Boost -6- +24 p.s.i.
Air... ... 0- 80 p.s.i.
Air.- ... 0-4.000 p.a.'.
kILdraulic 0-1,000 p.s.i.

6/- each, post free.

GOVERNOR UNITSPrecision made
mechanism, designed
for Aircraft, with
many other mech-
anical adaptations.
4in. overall, brand
new, 819. post free.

TOOL ROLLS
Approx. 15in. x Bin.
with 6 diva. and
pocket. Stock -
soiled clearance
price 3 for 20 or
8.- doz., post free.

NEW NYLON PARACHUTE
CORD

Approx. fin. diem., the thicker cord used
for the giant cluster parachutes, very
strong and durable supplied In any con-
tinuous length up to 280 yds. : 6d. rev

p. & p. 8d. any order.
WEBBING

Brand new, double
thickness parachute
webbing 14In. wide,

13ift. long, hook cne end, loop the other.
7'6. p. & p. 1 3.

WOVEN GLASS FABRIC
TYGLAS Y1 and Y5 sold by the yard at
half usual prices. Full details and samples
S.A.E. please.

ELASTIC SHOCK CORD
Cotton covered. lin. Warn., /- per yd. :
Sin. diem., 1/8 per yd. Postage 6d. per order.

DIAL THERMOMETERS
100/300 degrees Fah-

Nosirrenheit.c.Brand new.

11?.Trlierg'itgeett'i
clad element pro-' jects, 8in. from back,

.as suitable for dipping
into liquids, or affix-
ing to ovens and

ranks. Exceptional value 851-,'p- & p. 2'6.

NYLON BRAID
3141n. wide, soft, easy to hanclle, and ideal
where lightness plus strength is required.
32 yds.. breaking strain 1,900 lbs.. 32
post free.
64 yds., breaking strain 1,360 lbs.. 50.'-,
post free.

REV. COUNTERS
Brand new, calibrated 1000/
5000 r.p.m. En. dial oper-
ates 4 : 1 ratio, 20-, post
free. Makers' price about
17.10.0. Flexible drives to
fit, patterns A, B. C, D, E
J as advertised below.

FLEXIBLE
DRIVES

Fatt. Length Cabi: Outer Price
A 9' .25 .43' 2/6
B 18' .25' .43' 716
C 30' 12/6
J 36' .25' 18--
D so" 15,
H 72' 25' 43' 20'-
E 92° .45' 22.8
C 240' .14' 30 -
H 36' .94' 45 -
K 192" .75' 1.50' 200 -

Patt. H is heavy duty drive with base
Valpearld bearings.

/6 -drive extra , 3 more post
free. Post free with rev. coUrcounter.

poipoiytheile
Tough transparent
TUBULAR film. Sold
by the yard in these
widths and any length
you wish. tin. 4d., 4th.
641., ein. 8.1., 121n. 1 -.
nlin. 14, 24M. 2/-. 36in.

48in. 41-. Prices per
yd., please add 6d. p. &
p. to total of order.
Tubular film opens up
to double stated width.
thus 48in. tubular
makes 96in. sheet.

Effectively
sealed into bags
by the heat of a
match.There are
innumerable
applications f n
industry -a n d
home for pro-
teition against

dust and damp with POLYTHENE of which
Mothproof Bags are something we all
need. SAMPLE FREE. S.A.E. please.

PETROL ENGINES
BRAND NEW TWIN. CYLINDER

PETROL ENGINES
An absolutely self contained power unit
complete in every respect including built-
in petrol tank, silencer and flexible
exhaust pipe. 350 c.c. Horizontally
opposed twin two stroke made by Enfield
Ltd. to a very high standard for the
Air Ministry, to produce 6 B.H.P. at
3,000 r.p.m. Size 28In. high, 23in. wide,
12in. deep, weight 160 lbs. Ready to start,
price 2501- plus 30.'- carriage.

TERRY CLIPS

sizes :in.. lin., tin.. I} !n.
Handy assortment of six
dozen, retail value 20.-,
7/8, p. & p. 1/3.

BELLOWS
The wood framed bellows intended to
inflate the larger type RAF dinghies, for
foot or hand operation, give a good air
soap's% 1041 ea., p. & p. 2!-,

TROLLEYS
New ex R.A.F. Trolley assemblies, corn- -
prising 2 Din. Warn. solid rubber-tyred
wheels, set 121n. apart on lin. axle on
steel frame, site, epprox.- lain. x
Offered at less than the value of the
wheels, 45/-, earn 5;-.

GENERATOrk/MOTOR
us volts :750 watts.
Ct xi be used as

-1 generator or motor
app. 1 h.p. without
modification. Weight
261b.; body 9in. x 5in.
dia.; splined tin.
drive shaft. Mass'
uses, lighting sets,
battery chargers and

all types of portable power supply. Brand
new in well -made wooden case, 75.-.
cart. 716.

NEW 'AIRCRAFT FUEL TANKS
Length 66in.: depth 141n.: width 241n.
Weight 601b. Capacity 00 gallons, 2 aper-
tures liln. diam.
Brand new bullet-proof self-sealing rub-
ber tanks, made of iln. sponge rubber
probably cost over 0.00 each ; a real
opportunity for the bargain hunter with
ideas, at 25!- each, carriage 10/-.

TRANSPARENT PLASTIC SHEET
Clear as glass, flexible, does not crack,
Sheet size : 50in. x 261n.
Thickness .010 ... ... per sheet 8`6
Thickness .020 ... per sheet 18 -
Thickness .030 . ... per sheet 21,-

P. & P.
.

per order.
Samples free, S.A.E. please.

FLEXIBLE PIPING
Sin. diem. approx., Oft.
long asbestos clothwired internally
originally intended for
conveying hot air In
aircraft, unsuitable for
liquids, tut ideal for
blowers, air extraction
and makes ideal basis

for car heater. 10.-. P. & P.

ELECTRIC CAMERA MUFFS
Brand New 24 volts. Heavily quilted box
shape mar, containing several yards of
plastic covered heating element, thermo-
stat, useful flex, etc., complete with
instructions from P.M. to make electri-
cally heated driving mitts. 30, p. & D. 1 3.

MYERS & FOULKES PHONE
LEY 1013

DEPT. PM., 187,188 THE ARCHES, GROVE GREEN ROAD, E.II
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The EMCO-UNIMAT
aegfitm:i-i6w,,e2e2aeo-hetee%

Only 16in. long, the Emco-Unimat is
capable of several standard workshop practices
to highly critical limits. The basic tool will buff, turn, polish,
drill, grind and mill, and a full range of extra equipment vastly
increases the scope of the tool.

SPECIFICATION
Centre Height, in. Takes
between centres 6 Hollow
spindle admits lin. Drill chuck
cap, :in. Chuck to drill table
(max.), 4gin.

See the versatile
Emco-Unimat at
your local tool
dealer, or write for
fully descriptive
literature to

ADDITIONAL EQUIPMENT
Jig Saw. SC Lathe Chuck.
Circular Saw. Drilling Vice.
Milling Table and Clamps.
Flexible Shaft. Thread Chasing
and Dividing.

PR 7 j27.17.6
EXTENDED CREDIT AVAILABLE
J. & H. SMITH LTD.,

16 Harrison Street,
Leeds I. Tel. 21561

SAWS FOR THE PRACTICAL CRAFTSMAN

SERVICED
LET US DO THIS BY POST

Circular Saws Set and Sharpened
5d. per inch diameter

Tensioned, Set and Sharpened
8d. per inch diameter

Recut per inch diameter

Minimum Charge per saw, 2 6
(Prices include return postage)

48 HOURS' POSTAL SERVICE
Cash with order

j. A. FOWLE
(Saw Makers & Edge Tool Grinders)

18-22, BELL STREET, EDGWARE ROAD,
TEL : PAD 1491 LONDON, N.W.1 EST. 1840

FREE GUIDE TO THE

"PRACTICAL" 0-6-0 TANK LOCOMOTIVE
Can be built in the average machine shop

GUT OUT THIS
COUPON

Name

Addre,

P M

* Higher power plus compact -size engine. * High load capacity (2 tons or 20 passengers).
* Ideal Gauge 7in. * Quick acceleration plus positive control.
The first high-powered, compact -sized engine for the 71in. gauge track, the " Practical " can haul twenty passengers (or a load of two tons)
at six miles per hour. Ideal for a short run job-with ready control, quick acceleration and the ability to negotiate sharp bands with com-
fort and safety-the " Practical " is unquestionably the most advanced and efficient locomotive yet designed for the 7in. gau,ga. Naturally,
it has aroused great interest ; and, to meet the demand for information, Eassett-Lowke have prepared a special pamphlet, available without
obligation to every interested engineer.

If you would like a copy, pease fill in the coupon and post it to :

BASSETT- LOWKE LTD
Head Office and Works : NORTHAMPTON

LONDON SHOWROOMS : 112 High Holborn, W.C.2 MANCHESTER SHOWROOMS : 28, Corporation St., 4
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&meg for better class
power tools

LONDON

No other home workshop tool has a pedigree to match that of the
"ToolPower " drill. Built primarily to meet the rugged demands
of Industry, it is the most powerful tool of its kind in the World. This
extra power is essential when a drill is used as a power unit for home
workshop equipment. The renowned Bridges "ToolPower " drill
works well within its maximum output and therefore gives you
longer service life.

You can buy Bridges " Home Workshop " complete or, by starting
with any one of the following Kits, you can build up a range of power
tools to suit your own requirements. There is no duplication of parts
and all Kits are available on a small down payment.

Bridges "Complete Home Workshop" includes
the following separate Kits :-

Lathe Bench Saw

Bench Sander Bench Grinder

Drill Polisher Drilling Machine

See this equipment at your local tool shop, or write
for free illustrated brochure

ToolPower-the better -class power tools
S. N. BRIDGES & CO. LTD., Parsons Green Lane, London, S.W.6 Tel. RENown 3344

4P311f121
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VALUABLE NEW HANDBOOK

FREEENGINEERS
Have you had your copy of " Engineering Opportunities"
The new edition of " ENGINEERING OPPORTUNITIES "
is now available-without charge-to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new " ENGINEERING OPPOR-
TUNITIES " should be in the hands of every person engaged
in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
" NO PASS-NO FEE "

This remarkable book gives details of examinations and courses
in every branch of Engineering, Building, etc., outlines the
openings available and the essential requirements to quick
promotion and describes the advantages of our Special Appoint-
ments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?

MECHANICAL
ENGINEERING

Gen. Mech. Eng.-MaM-
tenance - Draughtsman-
ship-Heavy Diesel-Die
& Press Tool Work-Weld-
ing-Production Eng.-
jig & Tool Design-Sheet
Metal Work-Works Man-
agement - Mining - Re-
frigeration-Metallurgy.

AUTOMOBILE
ENGINEERING

Gen. Automobile Eng.-
Motor Maintenance &
Repairs - High Speed
Diesel-Garage Mngment.

ELECTRICAL
ENGINEERING

Gen. Elec. Eng.-Elemen-
tary & Advanced Elec.
Technology - Installations
Draughtsmanship-Supply
-Maintenance - Design
-Electrical Traction -
Mining Electrical Eng.-
Power Station Equipment,
etc.

CIVIL
ENGINEERING

Gen. Civil Eng.-Sanitary
Eng.-Structural Eng.-
Road Eng. - Reinforced
Concrete-Geology.

RADIO
ENGINEERING

Gen. Radio Eng.-Radio
Servicing, Maintenance &
Repairs-Sound Film Pro-
jection - Telegraphy -
Telephony - Television -
C. & G. Telecommunica-
tions.

BUILDING
Gen. Builaing-Heating &
Ventilation-Architectural
Draughtsmanship - Sur-
veying - Clerk of Works
- Carpentry and Joinery
-Quantities - Valuations

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,

G.P.O. ENG., TEXTILE TECHNOLOGY, ETC., ETC.
One of these qualifications would increase your earning power

WHICH ONE ?
A.M.I.Mech.E., A.M.I.C.E., A.M.I.P.E., B.Sc., A.M.Brit.i.R.E.,
A.F.R.Ae.S., A.M.I.M.I., L.I.O.B., A.R.I.B.A., A.M.I.H. & V.E.,
M.R.San.I., F.R.I.C.S., A.M.I.E.D., CITY & GUILDS,
COMMON PRELIM., GEN, CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, WI.
Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

* HOW to get a better paid, more
interesting job.

* HOW to qualify for rapid pro-
motion.

* HOW to put some valuable
letters after your name and
become a " key -man " . .

quickly and easily.

* HOW to benefit from our free
Advisory and Appointments Depts.

* WHERE today's real opportunities
are . . . and HOW you can take
advantage of the chances you
are now missing.

* HOW, irrespective of your age,
education or experience, YOU
can succeed in any branch of
Engineering that appeals to you.
144 PAGES OF EXPERT

CAREER -GUIDANCE

You are bound to benefit from
reading "ENGINEERING OPPOR-
TUNITIES," and if you are earning
less than D5 a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

To B.I.E.T. 410A, COLLEGE

HOUSE, 29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

Only 2 d.
stamp is

needed if
posted in an

unsealed envelope.

Please send me FREE and without
obligation, a copy of " ENGINEERING
OPPORTUNITIES." I am interested in
(state subject, exam., or career)

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD



January, 1957 NEWNES PRACTICAL MECHANICS

Vol. XXIV. No. 275 JANUARY, 1957

:'The Cyclist" and "Home Movies'
are temporarily incorporated

Petrol Rationing-Will Steam Power
Return ?
ELEVEN years after the war petrol

rationing has been reimposed,
since it was abolished in June,

195o. During the war many methods
were adopted to keep vehicles running.
Cars were adapted for running on town
gas, producer gas, methane, and other
gases. Then, as now, suggestions were
made that someone should produce a
steam car. But the plain fact is that
although experimental models have been
produced, no design has reached the
stage where it could be marketed. This
is surprising when we recollect that the
White, Stanley and other cars were
marketed and run successfully on the
roads years before the internal com-
bustion engine caused interest in steam
to wane. A steam car is a fascinating
vehicle to drive, since it does not need
a gear -box, and in many respects is
superior to the I.C. engine. This is a
topic which should be ventilated, and
I invite comments from my readers on
the subject.

" Practical Wireless " Film Show

READERS
who wish to see the radio

film show at the Caxton Hall,
Caxton Street (off Victoria Street),
S.W.i, on Thursday, February 21st,
should make application for tickets at
once. There is accommodation for
Soo people and applications will be dealt
with in strict rotation. There is no
entrance fee. The film will start promptly
at 8 p.m., and there will be an interval for
refreshments. We are all aware of the
part the electronic valve has played in
the development of television and radio.
The transistor, however, has now entered
the field, and bids fair eventually to
replace the valve in certain parts of TV
and radio circuits. These films have been
specially produced by the well-known
manufacturers of valves and TV tubes,
Mullard, Ltd., and I am grateful to
them for their co-operation in making
them available for showing to readers of
this journal and my associated journals,
Practical Wireless and Practical Television.

I shall be in the chair, and readers
wishing to attend should send in their

FAIR COMMENT
by the Eat/far

requests for free tickets immediately to
" Film Show," PRACTICAL MECHANICS,
address as on this page. I have seen the
films and I was so impressed that I
thought they should be shown to as
many readers of my journals as can be
packed into the Caxton Hall.

"Practical Mechanics" Self Binders
WILL readers please note that when

ordering self binders for this
journal they should state the volume

THREE NEW BOOKS
Capstan and Turret Lathe Hand-

book, 25/- net. By post 25/9.
Amplifiers : Design and Construc-

tion, 17/6 net. By post 18/3.
Model Engineering Practice, 1716

net. By post 18/3.
From Book Department, GEORGE NEWNES LTD.,
Tower House, Southampton Street, Strand, W.C.2

number they require blocked on the
spine. If you intend to have previous
volumes bound in this way, you should
state the numbers of those volumes. Full
details of the binders, which cost us.,
post free, from the offices of this journal,
appear on page 216 of this issue.

Indexes, of course, cost is. 3d. extra.

Perpetual Motion
THERE was a time when you could

obtain a patent for perpetual
motion and many dozens of such patents
are on file at the Patent Office. The

SUBSCRIPTION RATES
including postage for one year

Inland - - - 18s. 6d. per annum.
Overseas - - 17s. per annum.
Canada - - - 17s. per annum.
Editorial and Advertisement Office : " Practical

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

'Phone : Temple liar 4363
Telegrams : Newnes, Rand, London.

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

these are therefore expressly forbidden.
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Patent Office, however, now has the
power to reject any application for a
patent which, in the opinion of the
Comptroller, opposes natural laws. This
places in his hands rather sweeping
powers, for who is to say that perpetual
motion is impossible ? Mr. S. Bramley-
Moore, an engineer and scientist of
international repute, described in our
last issue how he has obtained power
from permanent magnets, and I have
witnessed a demonstration of his machine.
He has proved that certain basic scientific
concepts are not true and that his success-
ful tests break the law of the conservation
of energy, which is a prelude to perpetual
motion. He has, of course, patented his
principle and methods, so there is no
reason to suppose that the Comptroller
will capriciously exercise his powers.
Things we thought impossible 25 years
ago, such as television for example, have
come to pass and there is no reason to
suppose that some day perpetual motion
will not be part of our everyday life.
It may come from that mysterious force
known as magnetism or it may derive as
an offshoot from developments in atomic
power. Bramley-Moore's experiments
and ideas cannot be lightly brushed aside.

The mere mention of the word per-
petual motion is likely to be met with a
smirk and the individual is likely to be
classed with those inventors who, year
by year, advance the idea of the un-
balanced wheel, the dynamo which drives
the motor whilst the motor drives the
dynamo, the band of sponges half
immersed in a liquid, and similar devices
which have been suggested through the
ages.

Perhaps the best-known suggestion
was the Orphyrus wheel which is
supposed to have run for a few days
until the inventor smashed it up in
disgust at the suspicions of his critics
that it was a fake. What little details
are known about it (see PRACTICAL
MECHANICS, dated October,. 1946), will
tend to support the view that the
inventor was a charlatan, and we must
regard his demonstration as a hoax and
his destruction of the device his means
of destroying evidence of the hoax.-
F. J. C.
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ALIa3Giulo
THIS convector is simp e and efficient

and intrinsically safe. The heat is
produced by coils operating at a

" black " heat which eliminates fire risk and
the coils themselves are doubly insulated
from the casing, which, in turn, is earthed.

It consists of an outer casing, the design of
which can be varied to the user's taste,
containing an " element carrier " which
carries the heating coils. A switch is provided
on the casing to give three degrees of heating
and a small amber -coloured bulb, in con-
junction with a sheet of glass, gives a pleasing
effect and visual indication that the heater is
connected to the main supply.

The Casing
The author's convector was made using the

case of a discarded oil convector and the
dimensions of this are given in Fig. 1. It is
a simple matter to make up such a case from
tinned iron. The seams must, however, be
secured by self -tapping screws or nuts and
bolts, as obviously soldering is not a suitable
method of seaming in an appliance -that
becomes hot in use. The dimensions must not
be smaller than those given, but can be slightly
larger. The element carrier must be fitted
so that it is clear of the casing at all points by
at least tin., and if this clearance is unduly
increased there will be a loss of efficiency. The
size of the element carrier and the case are
therefore related.

In the top of the case there is an aperture
8in. x 5in. If preferred this can be made
along the top edge of the front of the casing,
as in the commercially made product, but the
aperture should have an area of 4o sq. in. If
the aperture is made in the top it is essential
to make it in the form of louvres or to fix
a piece of substantial wire netting underneath
it to prevent the possibility of anything falling
through on to the elements inside.

The back of the casing does not reach to
the bottom, but a gap of 4in. is left. As the
casing is 14.in. wide this gives an area of
56 sq. in. for air to enter. If desired the back
can be made to cover completely the rear of
the casing, in which case it will be necessary
to mount the whole casing on legs so that
there is not less than zin. clearance between
the bottom of the case and the floor.

Provided these points are observed the
design of the casing can be to the taste of the
maker. The' rectangular opening in the front
of the casing can be any shape desired, and
the design can range from a simple " hole "
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to a fretted galleon in full sail according to
the patience and whim of the individual. In
either case it is backed up by a piece of muffled
glass. The best effect will be obtained by
selecting a design of glass that consists of a
number of closely packed " stars," which have
a prismatic effect on the light reaching them
from the lamp within and give a most cheerful
glow.

The Switch
That used is an " Arrow " single -pole,

four -position, three -heat switch, Catalogue

3 core flex

Fig. 1.-Details and dimensions of casing.

ro,
Aperture in top not less

than 8..x

Muffled
glass
panel

Amber "Pygmy"
Lamp, /5 watt

Lampholder

Rear view with back removed
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Ma?
No. 9977-GEY, fitted w.th knob "B" or
" Self -indicating bakelite dial pattern W,"
and is secured by two 2BA screws. It can
be fitted in the front of the casing or at the
side if preferred and a gin. hole, with rubber
or ebonite grommet to suit, should be provided
adjacent to it to accommodate the three -core
heater cable from the mains socket from
which the convector will be fed. See that
the switch is positioned so that the terminals
appear as shown in Fig. 4.

It is essential that any portable electrical
appliance of this nature should be efficiently
earthed. This has been provided for in the
design, but will not be effective if the plug -
socket feeding it is not properly installed.
This plug socket must be three -pin 15- (or
13-) ampere type and must have been properly
installed with the socket for the earth pin
properly earthed. The large type of socket is
necessary because this convector has a
maximum rating of 2 kilowatts, and this
requires between 9 and to amps. at normal
supply voltages (zoo/25o).

The muffled glass mentioned above is
fixed inside the casing by means of the
triangular corner fixings for mirrors. The
" Arrow " switch can be obtained from a
local electrical contractor as it is a standard
replacement switch for many types of electric
cookers and if not in stock can be readily
obtained. The same shop will be able to
supply the amber pygmy lamp and a moulded
batten holder to carry it, as well as the asbestos -
covered wire for the internal connections.

The heating elements are arranged on an
" element carrier " which is made up from

x t /thin. mild steel strip and are insulated
from the carrier by means of ceramic split
bushes. A perspective view of the carrier is
given in Fig. 2 and dimensioned drawings in
Fig. 6. The carrier is fixed to two longi-
tudinal strips by means of ceramic split
bushes and these strips are bolted to angles
on the inside of the casing. The element
carrier and the casing must be of such
dimensions that when the carrier is fixed
inside the casing there is a clearance of not
less than tin. all round the carrier. If the
dimensions of the case are modified, then the
carrier size must also be altered. It will be
noted that the elements are insulated from
the carrier by means of the split bushes and
that the carrier is similarly insulated from
its mounting in the casing. This double
insulation is essential for safety.

Carrier Construction
To make the carrier, two

strips of fin. x i/t6in. strip
are cut, each being t9in. in
length. These are marked off
into three sections, measuring
6in., Tin. and 6in. and in the
central Tin. section are drilled
two tin. holes for the split
bushes. The remaining two
sections are drilled with 2BA
clearance holes for fixing the
side bars and the split bush
bearers. The strips are then
bent to form the ends of the
carrier (Fig. 6).

Four pieces of strip are
now cut, each being ruin. in
length and drilled 2BA clear-
ance tin. from each .end.
These pieces form the side
bars.

A further four pieces of
strip must now be cut, these
being for the split bush
bearers and each 8iin. in
length. Again it will be
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necessary to drill a 2BA clearance hole
centrally fin. from each end and also make a
right angle bend fin. from each end. You
will now have a strip turned down
at each end and having a section
gin. long in the middle.
This section is drilled
with lin. diameter. holes
in accordance
with Fig. 3.

Ceramic
split bushes

Two of these split bush bearers are drilled
with five holes and the remaining two with
four holes. It is important that the relative
positions of the holes are as shown in Fig. 3.
The carrier can now be assembled, using
2BA bolts with washers and nuts. The
excess of bolt protruding through the nut
when all is tight should be cut off and the
end riveted over. This will prevent any
chance of the element carrier becoming loose
due to the heating and cooling to which it will
be subject in use. Fig. 2 shows the element
carrier as it appears when assembled. At
this stage it should be fitted in the case and
the necessary holes drilled to fix it in place,
using the angles provided inside the casing.
It is then possible to check that the element
carrier clears the casing properly and that
there will be no difficulty in fitting the bolts
to secure it. If these checks are not carried
out now it may be difficult to fit the carrier
later when the elements are in position.

Assembling the Elements
The next stage is to make up 14 wire hooks

as shown in Figs. 3 and 5. Ordinary galvanised
wire of t8 s.w.g. such as is common for odd
jobs in the garden can be used ; this is easy to
bend and satisfactory in use. In Fig. 2 another
type of hook is shown.
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3-Pin
Plug

Switch Positrons

OFF . Lamp alight
but A and B off.

FULL A and B on.
Load. 2KW.

'MED. A on, B off
Load. 1KW

IOW' A and B on
in series

Load: OSKW

The lamp will light
whenever the
convector is
connected to

the Mains

Fig. 2.-Perspective
view of element

carrier.

PY9mY.
Lamp

Back of
Switch

Llcper Element .4`
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Fig. 4.-Wiring diagram.

After removing the element carrier from
the casing the fitting of the elements can be
commenced. Have the ceramic split bushes,
2BA bolts, washers, nuts and the wire hooks
laid out to hand. Starting with the split bush

bearers having five
holes, assemble split
bushes, hooks, etc., as

328 dia. holes

14" )1 13/4'

8 id

rcr
Ceramic,

split bush

Hook

Fig. 3.-Details o end strips of element carrier.

shown at (a) in Fig. 5
only in themiddle three
holes. The outer holes
have their bushes fitted
later, and do not have
wire hooks. In the
same way, assemble
split bushes in the
bearers having four
holes ; in all four holes
this time. The bolts
and nuts should be
screwed up finger tight.
If a spanner is used the
ceramic bush may be
fractured.

The outer holes in
the two bearers having
five holes can now have
their split bushes
assembled, leaving the
nuts very slack for
the moment. The
assembly here is
different and a 2BA
bolt Ilin. long is used
with extra nuts and

washers, the order of assembly being shown
at (b) in Fig. 5.

The elements will be found to consist of a
tightly wound spiral about 24in. in length.
This spiral has to be divided into eight equal
parts and this can be done by measuring off
and pulling one turn out at each division as
shown in Fig. 6. Two turns at each end of the
element should be straightened out to make
the end connection under and between the
washers as indicated at (b in Fig. 5.

P
/2BA 28.4goltlong2Bolt

1l End Of
Element

Washer

Hook

<-----W4sher

Erd Strip

\Ceramic
Split Bvsh

(a,

-wither
28,4 Nut

Washer

fr II

284 Nut -- - r a)
(b)

Asbestos
covered
Wire to
Switch

Fig. 5.-Assembly of split bushes, etc. (a) Those
not carrying connections; (b) Those carrying
connections, i.e., outer ones of groups of five

(marked Z in Fig. 2).

Start fitting the elements by winding the
end twice round the bolt at the outer bush of
the five in the lower bank (Fig. 6). Stretch
the first section to reach the hook on the first
split bush of the four at the opposite end.
Continue thus, back and forward, finally
fixing the free end of the element by taking
two turns of wire round the bolt securing
the other outer bush of the five. Reference
to the wiring diagram (Fig. 4) clearly shows
how the element zigzags between the split

MATERIALS REQUIRED
Sheet iron, x8 or 16 gauge,for the casing.
Bolts and nuts or self -tapping screws for assembling

the casing.
Muffled glass of suitable size (13in. v zoin., for the

casing shown).
loft. bright mild steel, Iin. : 5;16in.
2ft. fin. x fin. angle iron.
2 metal (not plastic) drawer handles with 4 nuts

and bolts for fixing.
12 2BA R.H. bolts, length

2BA R.H. bolts, length sin.
4 2BA R.H. bolts, length 'lin.
24 ceramic split bushes, for 213A. (From the

Technical !Services Co., Shrubland Works,
Banstead, Surrey.)

2 i,000 -watt black heat spirals to suit local mains
voltage, which must be stated when ordering.
(From the Technical Services Co., Shrubland
Works, Banstead, Surrey.)

*r batten -holder for standard B.C. lamp.
*I pygmy sign lamp, 15 watts, 28 mm. sprayed red

or amber.
*/ " Arrow " three -heat cooker switch, Cat.

No. 9977-GEY with knob " B or self -indicating
dial type " W."

*Length of 3 -core heavy heater flexible cable.
*aft. asbestos -covered connecting wire as used for

the internal wiring of electric fires.
* These items can be obtained from the local

electrical contractor.

bushes. The upper bank now has its element
fitted in exactly the same manner and it will
be noticed that the five split bushes come at
the opposite end. This simplifies connection
and also increases the contact between the
column of air passing upwards through the
casing and the elements that are heating it.

A length of asbestos -covered wire is cut
and connection is made to the end of the
upper element by looping it round the bolt
between the lower washers as shown at (b)
in Fig. 5. The other end of this wire is taken
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to the end of the lower element. Another length
of asbestos -covered wire is cut long enough
to reach from the end of the lower element
to the switch when the carrier is in its case.
This and the wire from the upper element are
secured between the washers of the split
bush at the end of the lower element. A
similar connection is made with an asbestos
wire of suitable length from the other end of
the upper element to the switch and another
wire from the other end of the lower element
to the switch. It will be noticed that the
connection is made between two nuts so that
this connection can be really tight without
straining the ceramic split bush.

The carrier can now be fitted in the case
and the loose connecting wires fitted to the
switch. It is assumed that the three -core
flex will have already been fitted. Check that

e
.34

Fig. 7.-Rear view with back removed.

the green wire of the three -core flex makes a
good solid contact with the casing and thus
effectively " earths " it. See also that the
flex itself is secured by means of a clip or
small saddle so that the connections to the
switch are not strained if the flex is pulled.
It will be necessary to remove the outer
braiding of the flex for Sin. or 4in. in order
to make the connections and when this is
done three packing and " anti -kinking "
strings will be found. These strings can be
used to anchor the flex by tying them to some
convenient point on the casing, thus taking
any strain from the wires of the flex them-
selves. In some cables a number of strands
will be found instead which can be plaited
together to achieve the same result.

The switch has four terminal plates labelled
" L," " M," " G " and " RL," the letters
being moulded in the porcelain switch base
close to the terminal plates. The wires from
the pygmy lampholder are connected to
" L " and " RL." The red wire of the flex
is also connected to " L " and the black
wire of the flex to " RL." The lamp will thus
light up whenever the main electricity supply
is connected to the heater even though the
heater switch is in the " off " position.

Returning now to the wires connected to
the elements, the wire that is connected to

);(

)0.
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ASole and Heel Your Own Footwear ; Converting a Double Bed to Studio Couch ; Combined
Household Steps and Extension Ladder ; Plastic Plumbing ; A Simple and Inexpensive
Clothes Horse ; Installing a Radiator ; A Domestic Boiler Guard ; Kitchenette Modifica-
tions ; Making a Refectory Table ; Staining Floors ; Bathroom Additions and Modifications;

I Carpentry Joints and Their Uses ; A Side Entrance Trellis Screen ; A Simply -constructed
A Coal Bunker ; Testing and Fault Location on Domestic Wiring ; Your Queries Answered 1pE

$ and many other interesting articles.
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Upper element bank

e

Side bars

Lower element bank

Length to fit inside casing

Fig. 6.-Dimensions of

Ceramic
split bushes

gafiarviriikagin
element carrier and element ready for fitting.

both elements is now connected
to the " M " terminal of the
switch. The wire from the other
end of the lower element is con-
nected to the terminal of the
switch which is marked " G "
and the remaining wire from the
upper element is connected to the
" RL " terminal of the switch.
This terminal thus carries three
wires in all, but the bolt provided
is long enough for these wires
to be accommodated between the
terminal plates securely. All
connections must be properly
made and screwed up tight with
no odd ends of wire sticking out.

Having secured the element
carrier in the casing and made
the necessary connections, the
back of the casing should be
fixed in position and the heater
tried out. Fig. 7 shows a rear
view with the back removed.

Testing
Insert the plug in a con-

venient power socket without
switching on. Turn the switch
on the heater to the 12 o'clock
position (off) and switch on at
the socket. The lamp should
light, but the heater should not
become warm. If it remains
cold the Witch can be turned

The

anti -clockwise to the 9 o'clock position (low)
and almost at once hot air should rise from
the opening in the top of the casing. Turn
the switch next to the 6 o'clock position and
the temperature of the air should at once
increase. Turning the switch to the re-
maining 3 o'clock position (full) should again
produce a rapid rise in the temperature of
the air leaving the heater. It is necessary to
test the wiring in this order as it will be
impossible to determine if the elements are
being correctly switched if one starts from
hot instead of cold. The elements will not
glow, but run at a " black " heat and are,
therefore, very safe.

Painting
Switch off the heater and remove the plug

from the mains socket and clean down the
case prior to painting. Any of the special
gold, silver or bronze paints intended for
painting radiators, hot water pipes, etc., can
be used as they are heat resisting. Attractive
designs can be produced by combinations of
bronze and silver, particularly by spraying.
If spraying is out of the question, then the
old dodge of spattering with an old toothbrush
can be utilised. It is worth while spending
some time and trouble on the external appear-
ance as such a heater will be found useful not
only for heating halls, lobbies, etc., but for use
in drying and airing clothes indoors in bad
weather. It is also a most effective workshop
heater and does not produce water vapour
and fumes, which are so damaging to tools.
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MAKING A 9SPIK ONE. PROJECTOR
Full Constructional Details for
Making Apparatus for the Projection

of 9.5mm Silent Films
By L. COGSWELL

MOUNT the gate and buffer brackets in the
positions shown in Fig. to. Place the
compression springs on the buffer pins

and mount the backplate to the sockets. Bring
the gate bracket up to the backplate until the
pads locate in the guide under slight pressure
from the springs. The bracket should be only
lightly fastened at this stage as this may not
necessarily be the final position of the assembly.

The Intermittent Mechanism
As a general rule film does not travel

continuously through the guide of the
projector: the film is pulled through inter-
mittently, each successive picture of the
projected film being made to rest for a regular
split-second period at the gate aperture.
There are other arrangements, such as optical
compensating devices, synchronised with
continuously moving film, but with the
machine described the constructor need only
be concerned with the conventional
mechanism.

Silent film is photographed at 16 pictures
or frames per second (t6 f.p.s.) : thus, if
16 individual exposures a second were
recorded in sequence by the camera on the
original sensitised film, then 16 f.p.s. of the
resultant printed or processed film must be
projected in similar sequence to reproduce
the original photographed movement. Per-
ceived by the eye of the viewer, the constituent

50 tooth gear
svheel end /4 tooth
chain sprocket

spindle

57 tooth gear wheel
25 tooth pin/on
and /8 tooth chain
sprocket spindle.

Take off film sprocket and
14 tooth chain sprocket spindle

(-0 0

O 0 0 0 0
O O 0 0 0

C

(Continued from page 144,
December issue.)

(Right).-A view of the
author's completed projector.

variations of the subject
printed on each successive
frame of the film, and
projected intermittently at
the rate of 16 f.p.s., appear
as a continuously moving

Location or
dowel ho/es

Cam wheel,
/9 tooth pinion

spindle.

Objective lens
bracket may be
made from square
stock. Lens should
be push fit in bore
of bracket. Saw
cut es indicated

Temporary handle and
letooth chain sprocket

spindle.

0 0 0 0 0 0 0
Take up film sprocket /"die pulley

/4 tooth chew, sprocket and 36 tooth chain
sprocket spindle.

Fig. DD.-Gate bracket, pull -down movement and film
sprocket positions.

image. This illusion is
known as the " persistence
of vision."

Cine film perforations
are employed for transport-
ing the film continuously
through cameras and pro-
jectors alike; they are also
used for displacing the film
by intermittent mech-
anisms. In conventional
projectors a continuously

rotating take -off sprocket, the teeth of which
engage in the film perforations, feeds the film
at constant speed from the take -off spool into
the guide, whilst a continuously rotating take-
up sprocket feeds the film on to the take-up
spool.

of cam wheel and

get'. 6Perttre 450

1. 5.

Fig. u.-(A) The pull -down movement. (B) The pull -down
movement with shutter in position.

Whereas the function of the continuously
rotating sprockets is to supply at constant
speed the film to the guide and take-up spool,
the intermittent mechanism performs a more
critical function in indexing accurately each
successive frame of film at the gate aperture
in rapid sequence. Various ingenious devices
are employed to perform this critical function,
including modern versions of the obsolescent
dog paddle, the ubiquitous Maltese Cross
of pioneer cinematography and the con-
temporary pneumatic pull -down. A widely
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Approx -030" '
chamfer ti

Bore to be push
fit on standard axle.

12.-(A) The
wheel which is

turned up from
dia. brass bar.
(B) Cam wheel
spindle, made from

a standard axle.

To be concentric
with axle die.

ix Cr

7

2 ho&a.dnil 070-dro.
Tap 85A

23454c4
r ire" A

4
This face to have smooth finish and to be

square to bore

Sharp corner
-1 Standard axle

------

0
425"

Cam wheel to be
flush with shoulders.

used device in sub -standard machines is the
Trezel cam and shuttle, and a variant of this
latter movement is employed here.

At A in Fig. it is shown the principal
components and the function of this pull -down
mechanism is illustrated. The shuttle type
follower A, to which a claw B is
attached, operates on the periphery of the
cam C, which is spigoted to the concentric
cam wheel D. One frame of the film
E, the elevation of which is sectioned to
show the film perforations, is at rest in the
gate aperture F.

Assuming now that a short length of film
is in the guide, positioned so that a frame of the
film is squarely at rest in the aperture (no
portion of a perforation visible at either top
or bottom of the aperture), the film will be
required to be displaced downwards a distance
of 7.54 mm. to bring the successive frames to
rest squarely in the aperture, as there is one
perforation per frame and 7.54 mm. is the
pitch of the perforations (see Fig. 2, December).

The diagram shows a vertex G of the
earn at rest in the corner of the square follower
track at position 1. As the cam wheel com-
mences to rotate continuously in the direction
of the arrow, the follower, the arm of which
is pivoted at H, transmits a vertical
downwards movement to the claw until the
cam vertex, formerly at position r of the
square follower track, has reached position 2.
A horizontal linear movement is imparted to
the claw as it is withdrawn from the film,
which has been displaced one frame, until
the cam vertex reaches position 3 of the
follower track. The claw is then guided by the
follower upwards in a perpendicular path
until the cam vertex reaches position 4,
where a forward linear movement of 9 deg.
to the horizontal is transmitted to the claw
until the cam vertex reaches its original point
at t of the follower track. The rotary input
of the cam wheel is thus transformed to
linear output, describing the rectangular claw
trace shown at the dotted lines. The frame
of film dwelling in the gate aperture is sup-
planted by the successive frame as the cycle
is repeated. In operation, this " pull -down
and dwell " cycle is repeated at 16 f.p.s.

The movement may at first appear to the
home constructor as a rather formidable
piece of work to tackle on the domestic
workbench, especially as dimensional,'
accuracy is necessary. The cam wheel and
spindle are, of course, lathe jobs (if the
constructor does not himself possess a metal
turning lathe, he could probably enlist the
aid of a friend who has one), but, apart from
these components, all other items can be
hand made from mild steel plate, and the
fabrication of the complete movement should
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be quite within the capacity of
Note Do not exceed the interested constructor. A

11,32'dnwension small surface plate, a height gauge
and box plate would be useful
tools to borrow for marking off
the components. Although by
no means essential facilities for
hardening the follower track,
pivot slot and cam would be
advantageous.

Turn the cam wheel to the
dimensions shown at A in Fig.
12, ensuring that the x

overall dimension is not exceeded,
as this will affect the position
of the claw relative to the claw
slot. The bore of the wheel
should be reamed to a push fit
on a standard axle. As it is im-
portant that the outside face of
the wheel is square with the
bore, it would be advisable to
finish face the flange with the
workpiece set on a true running
mandrel in the lathe. The posi-
tion of the two 8 B.A. holes in
relation to each other is unim-

portant. The cam wheel spindle can be made
by turning a .o6rin. diameter " pip " at the
end of a Sin. standard axle, as indicated at
B in Fig. 12.

The throw of the cam is determined by the

Drill 8 B.A. clemonce.

218"Crs.

Drill -059 "dia. Ream -Oa- dia.

Fig. t3.-The cam, made from 17 B.W.G. (.058in. thick) M.S.
(A)-Construction. (B)-Positions of holes.

required displacement at the
frame advance, and the size
of the cam is governed by the
lengths of the offsets relative
to the wheel centre. The pitch
between 9.5 mm. film per-
forations is 7.54 mm. (.297in.);
the cam must, therefore, give
a .297in. throw. The minor
offset of the cam in this case
is .o67in. and as :

Throw = Major offset-
Minor offset
and
Major offset -Minor offset
+ Throw,
The Major offset is .364in.
A greater minor offset than

.o67in. would produce a
larger cam, which is not
desirable due to the proximity
of the gate bracket to the
square follower and shutter
when fitted. A lesser minor
offset than, say, .o62in. may
weaken the cam at the vertex
positioned at the cam wheel
centre.

From 17 B.G. mild steel
plate, or a thicker gauge plate
faced to not less than .o58in.
thick, mark off the cam shown
at A in Fig. 13 by drawing
an equilateral triangle, the
sides of which are .297in.
long. Scribe a .o67in. radius
at each vertex of the triangle
and blend a .364in. radius
struck from each vertex into

Centre of

track
-1.,=4,32"squere.follower

aperture

\ 879"Crs.

' Drill
070"d/a.
Tap 85A.

.
2,0,74 Cr3.

300*Crs

A

600"square.--w-

the respective .067in. radii. To obtain the
correct throw it is essential that all the cam
dimensions are accurately marked off.

Mark off the position of the two holes
shown at B in Fig. 13, ensuring that
their positions are correct in relation to
the basic triangle drawn in the construction
of the cam. Drill both holes, ream the .o62in.
diameter hole and cut out the cam, leaving
sufficient metal all round to enable the cam
periphery to be brought to its final size with a
smooth file. The periphery should be square
to the cam face and micrometer readings
taken periodically across the periphery to
ensure that the cam does not become
undersized. The periphery surface should be
finished smoothly, free from pits or file
scratches.

The follower illustrated at A and B in
Fig. 14 may be marked off from 17 s.w.g.
mild steel plate. A thicker gauge plate, faced
down to .056in. may be used, but the thickness
of the finished component should not exceed
.057in. The 9 deg. follower arm is to be
pivoted 2in. below and on the vertical centre
line of the cam wheel. The intersection point
from the vertical cam wheel centre line
position to the follower arm centre line
(B in Fig. 14) should thus be .316in. (i.e.,
Tan 02.0in.), the length of the arm between
the intersection and pivot points 2.024in.
(i.e., .3r6in. Sin 0) and the width of

the arm .3o7in. (i.e.,
Cos 0 .312in.).

As the index point
is 2} frames (.742in.)
below the horizontal
centre line of the gate
aperture and the
length of the claw (to
be fitted later) .375in.
from the claw tip to
the follower arm
centre line, the 8 B.A.
tapped hole should be
situated .692in. (plus
.I87in. to centre of
claw slot) from the

Intersection point of arm t
from centre of cam wheel

3/6"

02.5"rad.
on outside

corners.

0
449"

*/87"
brad.

Centre of
cam wheel.

Red.

Pivot point.

Slot to be sliding fit on
shank of part No. /470.

Fig. r4.-Follower, made
from 17 s.w.g. (.056 in.

thick) M.S.



Jaritiary, 1957

intersection point of the follower arm, i.e. :
.375fit

.742i11. ;Sin 0
(375in. I.65541.)then .187in.+-(Tan 0 Cos 0)

The dimensions shown at A in Fig. i4
were draivn using the position of the cam
wheel centre as a datum -point. The actual
follower may be marked off in the same way
with the material clamped to an angle plate
which could be inclined to an angle of 9 deg.
to mark off the follower arm. If desired by
the constructor, the component may be
marked off from the horizontal and vertical
centre lines of the follower track aperture.
Whichever method is employed the point to
observe is the dimensional relationship of the
follower track and the pivot point of the
follower arm to the cam wheel centre.

Drill a 13/32in. diameter hole at the centre
of the aperture and the two holes from which
the pivot slot will later be formed. Drill
and tap the 8 B.A. hole and cut out the
follower to the dimensions at A in Fig. 14.
The .432in. square follower track should be
brought to its final shape and size from the
13132in. diameter hole previously bored.
Periodic Vernier caliper readings should be
taken to ensure that the square track does not
become oversized and that the relevant facets
of the track are square and parallel to each
other. The finished track should be smooth
and free from tool marks. Form the pivot slot
by removing the metal between the two holes
previously drilled, leaving sufficient metal to
enable the slot surfaces to be smoothly
finished.

At B in Fig. ii is shown the pulldown
movement in an identical position to that
shown at A, but with the shutter in position.
The purpose of the shutter is to cut off the
light beam at each frame advance, thus
eliminating " ghosting " or the longitudinal
streaking effect that appears on the image if a
shutter is not employed.

This streaking effect, especially noticeable
on a contrasting image (i.e., high lights on a
dark background) is immediately apparent if
the light beam reaches the screen whilst the
film is in motion in the gate aperture. The
film should be completely at rest in the
aperture before the light beam is allowed to
reach the screen and the shutter phased so that
the aperture is completely obscured before
the pulldown commences.

Shutter and Pulldown Sequence
The diagram at B in Fig. 11 shows the claw

commencing the pulldown : the shutter
blade I, shown in elevation, is It rest in front
'of the gate aperture ; thus, were a beam of
light J directed through the gate aperture
from a source K and aiming at the objective

dap

.2/8'
crs

.917"-.4

Bend bled(
at right
towards feg,-----720*
of disc

8 BA
clearance

hole

.0rill aS9
ream 062dia.
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lens L, the beam would be cut
off by the shutter blade and
light would not reach the
objective. As' the claw com-
mences its downward move-
ment the shutter blade rotates
continuously and at the same
speed as the cam wheel to
which it is spigoted, obscuring
the light beam until the claw
terminates its downward move-
ment and is drawn from the
film. The successive frame of
film will now be at rest in
the aperture and the shutter
will have turned through 120
deg. The blade edge -M of the
shutter will now be at position
i previously occupied by
the blade edge N, permitting
the light beam to fall on the
lens. The beam will again be
intercepted as the blade edge
N of the continuously rotating
shutter reaches position 2 on
the beam path and the light
will be completely obliterated
when position 3 has been
reached by the blade edge N.
When position 3 has been reached by the
blade edge M the beam will be permitted to
fall on the lens until the edge N reaches
position 4. The light beam will then be cut

225
Albtr

.093

1..275"
A4tsw for

bend

187"
ft of slot

154t of
sAst

OS'
Allow for

225'

.225"
Allow tor ben

OC/aw bracket
before bending

187Crs

t

070"--w

.275
Alb., fee

bend

of slot
'437 -radius , Bracket after

to dear shutter o4Sti4 175% bentling dews

Bracket before
bending claws
F

- 754mm
187 crs_j_
_ t

20

W.22.5" r -

Width of slot 8BA
'clearance

Note, do not exceed
this dimension

375"

Fig. 17.-Stages in making up a double claw from 18 s.w.g.
(o.48in. thick) M.S.

ream the centre hole .062in. diameter. Bend
the blade at right angles to the .disc and form
the blade to a 7 '16in. radius, as indicated at
B in Fig. 15, using a ;in. bar as a former.

It may be found that a true radius cannot
be formed as the curve will flatten where the
blade is joined to the disc at the neck : this
should not be detrimental to the functioning
of the shutter so long as the flattened portion

does not exceed 1/16in. in
width. The outside face of
the disc should be flat and
smooth, as this face retains
the follower in position.
The Claw

Make the claw bracket,
shown in Fig. 16, from 18
s.w.g. mild steel. The .325in.
overall dimension from the
mounting face to the outer
edge of the claw should be
maintained to ensure correct
alignment of the claw and
slot. To prevent inaccuracies
in the bending operation the
item could first be cut out,
leaving approximately t6in.
on the relevant dimensions
for finishing to size after
bending.

To avoid fracturing the
film perforations the under-
neath surface of the claw tip
only contacts the film (see

perspective view of claw). The 20 deg. relief
on the top face of the claw permits the
claw to pass through the perforations to
.o25in. without the top face contacting the
film and the .o7oin. width allows an approxi-
mate clearance of .ot2in. each side of the
perforations. Bring the claw tip to a .o15in.-
.o2oin. land and radius the corners as in the
perspective (Fig. 16).

Although a double claw is often used in
sub -standard machines, the additional claw is
by no means essential. Films with occasional
tears at the perforations can be transported
through the guide with the duplicate claw
whereas, with a single claw, film in this
condition may stop in the guide and the claw
skid on the film.

Double claws, shown in Fig. 17, may be
made if desired and can be adapted to the
machine without modification to the claw slot
of the gate bracket. The additional claw should
be set at 7.54 mm. above the position occupied
by the single claw already described, and set
back so that in operation both claws engage
in the perforations simultaneously.

(To be continued).

°Clew bracket
-after bending

Width of slot
,8 BAclearence Film confect.070'

surface

Note. do not exceed
this dimension

PLAN

.J
Smooth

polished finish
on al/ surfaces

edge of
claw

.0/5"land

Fig. 16.-The claw bracket made ftom 18 s.w.g. (.048in.
thick) M.S. (A) -4 -Before bending. (B)-After bending.

off progressively as the blade edge N reaches
its original position at t, where the cycle is
repeated.

Therefore, in the arrangement described
above, the light is cut off at both the frame
advance and the frame rest. The purpose of

this additional light cut off
whilst the film is at rest is to

flat and smooth minimise the flicker. If the
light were to be cut off only
at frame advances (i.e., 16
c.p.s.) a pronounced slow
flicker on the image would be

perceptible to the viewer. By
increasing the shutter frequency to
32 c.p.s. the flicker effect, although
not eliminated, is reduced to a level
tolerable to the viewer.

This face to be

0 Front view of the 0 Blade bent over at
. shutter before bending right angles to the disc

the blade and formed to the contour
of the circumference

In . 15.-The shutter made from 25 s.w.g. (.c2oin. thick)
breisT. (A)-Front view of shutter before bending blade.
(B)-Blade bent over at right,angles to the disc and formed

to the contour of the circumference.

The Shutter
Mark off the shutter shown in

Fig. 15 from 25 s.w.g. brass. The
blade length should be .917in. (i.e.,

D) before bending. Drill
3

and cut out the component and
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ANOVEL application of the well-known
neon oscillator principle can success-
fully replace certain types of mechani-

cally controlled timers such as the metronome.
The circuit consists essentially of a battery,

delay circuit (R3 Cr), a low voltage neon tube
(VI), with a high-speed relay in the cathode
circuit. When the neon fires the relay operates
and connects a voltage across a 50 9. telephone
receiver, giving an appreciable " click.' The
theoretical circuit is shown in Fig. 1.

Absolute valves depend upon the time
range required and will have to be selected to
suit the discharge tube employed. A detailed
explanation may assist in the solution of this
problem.

The neon employed is a standard 7ov
voltage stabiliser (QS 70/20 or equivalent).
Although the striking voltages of these neons
vary from one to another, being anywhere

108V.

P 1)2
171,1

T

VI

QS 70 20 NT2

[4
1

A Simple Audible Timer Using a Neon -tube
Relay Circuit

It is possible to cal-
culate the value of the
potentiometer (RI)
required to cover the
desired range of time
variations, but t his

involves a rather tedious exercise in ex-
ponential functions. It is suggested that
the reader uses the values given as a
practical guide bearing in mind that the
lowest voltage (i.e., the voltage across R2)
must obviously be in excess of the neon
striking voltage. The circuit given has a

frequency range of approximately 70-140
beats per minute.

When the neon tube strikes the pulse of
current is quite large, being drawn entirely
from Cr, but with the receiver connected in
the cathode circuit the discharge is barely

son
Phone

Fig. 1.-The theoretical circuit.

within the range 85-roov, the important
fact is that the specific firing voltage of one
neon remains reasonably constant. (This must
not be confused with the stabilising voltage.)

VI was found to have a striking voltage of
about 9ov, so the battery supply voltage
needed was only ro8v. As the total current
drain in this type of circuit is just over one
milliamp, the small hearing -aid type of
battery is adequate and enables the apparatus
to be quite compact.

On closing the switch SW t, the supply
voltage is applied to the potentiometer, RI R2,
and the selected voltage is fed to the neon via
the delay circuit (R3 CI). After the initial
charging time the repetition rate is deter-
mined by the time taken for the voltage across
Cr to build up from the extinguishing level
of VI (below 7ov) to the striking voltage (9ov).

2PL I

By V. W. SCOTT

although non-linear,it is quite a simple
matter to mark the dial at required speeds
(e.g., 90, 12o, etc.) over the period of one
minute.

F g . 2.-The author's completed metronome.

Fig. 3.-The interior layout of the author's instrument.

RS audible. However, t h e
47KI1 current is sufficient to op-

erate a small 3,000 Q relay.
The contacts (normally
open) close momentarily

C2
4pF

and connect C2 across
the receiver, giving effec-
tive indication.

The value of R5 should
be high enough to limit
the amount of current
drawn by the receiver, but
enabling C2 to charge up
to the supply voltage dur-
ing the time intervals.

With regard to cali-
bration of the apparatus,

Finally, a certain amount of stability is
required and it may be of interest to mention
the fact that some discharge tubes, when in
complete darkness, have considerable time
lags before striking.

This irregularity may be overcome by
placing a small neon, V2 (N.T.2), against
the main neon, where it will provide sufficient
illumination with negligible current drain.
When switching on V2 strikes instantaneously
and remains ignited throughout the operating
period.

Arrangements for casing the instrument
and layout are left to the individual constructor
but Figs. 2 and 3, which show the author's
metronome, may serve as a guide.

The Use of Dowels
DOWELS are those short pieces of round

rod which are glued into two pieces of
woodwork to hold it together. In the olden
days dowelling was considered bad workman-
ship, and craftsmen only admitted a mortise
and tenon and a satisfactory joint. Now,
however, a great deal of furniture, cabinet
work, etc., is held together by dowels and
the amateur carpenter is also able to use them
on a number of occasions.

Woodwork shops usually stock several sizes
specially rounded and suitably prepared. A
3ft. length will, of course, do several jobs as
dowels are not more than ain. long for the

largest work. For small jobs sin. dowels are
sufficient.

The size of the work determines how many
dowels are required, whilst the thickness/of
the rails will give the diameter of the rod.
If the dowel is half the thickness of the wood
it should make a good joint. The work is
held in a vice, so the brace and bit are used
horizontally and not vertically. Sink the
dowel hole half the length of the dowel into
each portion of the work, dip fhe dowel in
glue and then force home. Test with a
square in boring and in fitting to ensure
accuracy.
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THIS " plate back " enables the user to
take a photograph on a sensitive plate
and process it immediately, instead of

waiting for the end of the film.

Stop bar

Ho/es for
spool lugs

Fig. 1.-An exploded view of the plate back.

Its main use is for portraits, copying or
other close-up photography, as the position
the sensitive plate occupies is slightly farther
back than the position normally occupied by
the film. This alters the focal length slightly,
and on my own camera, which takes 12o -size
film, I am able to focus only up to a distance of
about 8ft. However, there is the advantage of
being able to compose one's picture on the
focusing screen, and with the use of a supple-
dientary lens focusing down to t2in.

The first step is to obtain a focusing screen
and slides, and the best plan is to purchase an
old ;in. plate camera complete with these from

Face both sides
With meta/

Holes for spool
lugs

Fig. 2.-Shaped blocks to fit film spool chambers.

A Useful Adaptor for Single
Exposures

By P. WILDON

either a photographic dealer or a
second-hand shop. I bought one
for 3os. The focusing screen and
slides are used with the " plate
back," while the plate camera
itself is used in an enlarger,
details of which will appear later.

Construction begins with a
small sheet of rigid metal, the
length being the same as the back
of the roll film camera. The
width'is determined by the width
of the focusing screen and slides.

Metal strips to be
rivetted in position

\Tripod bush

Slot for camera
front release button

11

!ill I

1e e

Fig. 3.-Camera side of adaptor with shaped
blocks in position.

It should be approximately
tin. wider at each side to
allow for the metal strips
which are riveted on for the
screen and slides to fit into.

The picture aperture is
then marked and cut out, a
hole being drilled at each
corner and sawn along with a
hacksaw, after which the
rough edges are smoothed off
with a file.

The metal strips mentioned
previously are now cut to size

Tinplate

Felt or
rexine

187

Fig, 4.-The author's plate back from the camera side.

and riveted in position. There are two of
these on both sides and one on the underside.
The top strip is slightly wider than the one
beneath it so as to prevent the slides from
dropping out (see Fig. t). The strip on the
underside is for the edge of the camera to
fit against, and so help to prevent any light
seeping in.

A stopbar made of either wood or metal is
then screwed across the end of the sheet. This
is rebated underneath to allow a slide to fit
under it. Two pieces of wood, semicircular
in section, are then made to fit in the film spool
chambers. These are faced with metal and
have the correctly shaped holes cut in the

ends, into which the film spool
lugs fit (see Fig. 2). They are
now screwed to the underside of
the sheet, making sure that the
strip of metal will fit snugly
against the side of the camera
when doing so. Care must also
be taken to ensure that the sheet
lies flush on the back of the
camera when these are fitted,
otherwise light is apt to creep in.

The half -finished plate back
is now fitted in position in the
camera and the position marked
for a bar of wood to be attached
underneath on the opposite side
to the metal strip. This acts
mainly as a support for 'the
camera and also as a light trap.

Velvet

All joints
made light proof

Fig. 5.-Method of light
trapping.
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A piece of metal which has been drilled and
tapped is let into the side and screwed in
position. This takes the place of the camera
tripod bush. A slot is now cut across one
corner to allow access to the press button
which releases the drop front (see Figs. 3 and 4).

With the bar screwed in position, all that
remains is to make the " plate back " abso-
lutely lightproof.

A piece of velvet is glued on to the face to
provide a light trap for the slides, and pieces

Fig. 8 (Above).-The
plate back with
focusing hood in

position.

Fig. 6 (Left).-The
plate side of the

adaptor.

Fig. 7 (Right).-The
plate back in poSition.

of rexine or felt are tacked on to the outside of
the semicircular blocks with correctly shaped
pieces of tinplate covering them (see Figs. 5
and 6).

Any other apertures are carefully covered
and all joints checked for opacity. Fig. 7
shows the adaptor in position and Fig. 8
shows it with focusing screen.

By FRANK W. COUSINS, A.M.I.E.E., A.C.I.P.A.

ELECTRO-MAGNETIC waves consti-
tute radiant energy. All the waves
travel at the very high velocity of

30 x tog centimetres/second in vacuo. We
are familiar with visible light waves and
radio waves, which are a small part of the
elcctro-magnetic spectrum shown in Fig. r.
The difference between the various waves of
the spectrum is their wavelength. For
example, the waves of light (visible light)

3s /014
4./04

lx10g /06

4000
80001 2000

/20

beta -rays. Alpha -rays have been found to
be helium nuclei and beta -rays electrons
hurled out of the nucleus at speeds of 75,000
to 150,000 miles/second. Alpha -rays and
beta -rays are particles, but gamma -rays are
true electro-magnetic radiation. The gamma -
ray radiation does not indicate a change in
nuclear structure ; it indicates merely a
settling down of a nucleus from a higher
energy state into a lower, or more stable,

I 4 0.06 00/ a000l

Radio waves
k`\ X Rays

raysGamma
Infra red

Cosmic rays

Ultra\ violet

N.

Visible light

have wavelengths between 4,000 and 8,000
Angstrom units (an Angstrom unit = to -8
ems.). Radio waves, however, have wave-
lengths between 3 x to" and 4 x to" Angstrom
units.

X-rays and gamma -rays are a form of
radiant energy in the electro-magnetic spec-
trum distinguished 'ay their extremely short
wavelength (x.4 to o.ot Angstroms). It is this
characteristic that is responsible for the
X-rays' and gamma -rays' ability to penetrate
materials which absorb or reflect ordinary
light.

Gamma -rays have even shorter wavelength
than have X-rays. They are emitted during
the disintegration of radio -active substances
such as radium. It will be remembered that
other well known types of radiation from
radio -active substances are alpha -rays and

Fig. I (Left).-Electro-
magnetic spectrum.

Fig. 2 (Right).-
Principles of gamma
ray radiography in

industry.

shells in the outer atomic structure.
In 1932 Anderson discovered a new

particle of the nucleus-the positron-it is
like the beta particle-or an electron-in
every respect except for charge and life span.
The positron is a positively charged electron
that seldom exists longer than a fraction of a
second. Positrons are very common in the
field of artificial radioactivity ; their existence,
however, is transitory, for they unite readily
with negative electrons in the creation of
gamma radiation.

X-rays and gamma -rays are used extensively
in non-destructive testing and inspection.
The best known applications of this radio-
graphy have been with castings and welds that
must stand up to high service pressures and
temperatures. By means of radiography the
foundryman can locate and identify internal
defects and use radiographs as guides in
improving his art. The method of radio-
graphy is derived from the fact that gamma -
and X-rays darken a photographic film in the
same way as visible light. The high pene-
trating power of the gamma -rays enables them
to penetrate material opaque to visible light.
A metal object containing internal cracks,

04."--- Gamins Ray focal spot
Filter

Nia1,101.10.71"....16.1011061,.., Filter

-ads
04,

diaphragm

Specimen
Cylindrical specimen

Film cassette

state. It usually follows some other reaction
and is accompanied by no chemical change
of the substance.

Not only radium but thorium, polonium
and actinium emit gamma -rays. To -day it is
possible to generate X-rays both longer and
shorter than gamma -rays, the gamma -ray
spectrum can be considered a portion of the
X-ray spectrum. We have shown it so in
Fig. r. The nuclear significance of gamma -
rays lies in their revelation of nuclear energy
states analogous to those of the electron

gas cavities or inclusions of sand or slag is
inspected by having the rays pass through it
and form a radiograph (actually a shadow -
graph) on a photographic film placed behind
the object. Simple techniques of the kind
mentioned above are shown in Fig. 2.

WIRE AND WIRE GAUGES
3/6, or 3/9 by post

From George Newnes Ltd., Tower House,
Southampton Street, Strand, London, W.C.2
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THE MAT PUMP FOR DOMESTIC NEAT/N6

THE basic principle on
which the heat pump
works was first ex-

pounded by Lord Kelvin
in 1852. A very farsighted
man, as well as an extremely able scientist,
Lord Kelvin considered that in his day the heat
pump would probably not be developed owing
to the cheapness and availability of coal.

During recent years, however, heat pumps
have been developed both in Great Britain
and the U.S.A., brought about to a large
extent by the high price and scarcity of coal,
now being produced at a rate lower than our
requirements. When coal is burned it
provides heat at the high temperature of
combustion ranging from i,000 to 2,000 deg. F.
and this heat is then lowered from these
temperatures to a range of from too to 6o
deg. F. for domestic purposes.

The aim of a domestic heat pump is to take
up heat at otherwise commercially useless
temperatures, from to to 5o deg. F., and to
convert the heat efficiency to higher tempera-
tures so that it can be used for heating a
house. A heat pump is able to make use of
the huge reserves of low -temperature heat
stored in the ground, in water and in air.
Using electric power to operate the pump,
the combustion of one pound of coal in a
power station will provide heat in a house
with a value of 9,000 British Thermal Units,
instead of heat at the extremely low value of
1,500 British Thermal Units when coal is
burned in an open fire.

How the Heat Pump Works
Fig. t shows the working principle of a

heat pump. Water or air is first passed through
heat exchanger A, in the second element of
which is a refrigerant like freon or ammonia,
which can be changed from a liquid to a
gas at temperatures ranging from zo to 5o
deg. F. available in the source of low-grade
heat. Heat is thereby transferred in A from
the air or water to the refrigerant, owing to the
change of state of the latter. The air or water
used as the source of low-grade heat will
leave the outer element of A at a lower
temperature than that at which it enters ;
in this case it is assumed that water enters at
4o deg. F. and leaves at 38 deg. F.

The gaseous refrigerant containing low-
grade heat is drawn into the compressor,
where it is compressed to that pressure which
corresponds to the useful temperature required,
that is from, say, 8o to 140 deg. F. Heat
contained in the gaseous refrigerant is,
therefore, changed from a commercially useless
temperature to a useful one, and this is now
transferred to heat exchanger B, through one
element of which passes the water to be heated.
Now this water is at a lower temperature than
the gaseous refrigerant, so that the latter will
give up its latent heat and will, therefore, be
condensed ; it will then pass through the
expansion valve C and so back to heat
exchanger A. The cycle of heat transfer is
then repeated.

In other words, we have a system which
has taken in commercially useless low-grade
heat from water to which we add high -
temperature heat produced by the com-

By ROLT HAMMOND, A.C.G.I., A.M.I.C.E.

How it Works : Type of Heating System to Use : Results

from a Special Test Bungalow

pressor. It means that the user pays
for a unit of heat in the form of elec-
tricity to drive the compressor, and
converts the commercially useless heat
contained in the water to heat which
can be used for warming his house.
In a heat pump developed for domestic

purposes experience has proved that the
upper working temperature of the substance to
be heated must be limited to about 140 deg. F.
if the system is to be an economic proposi-
tion. Under normal conditions the heating
system should be designed for a maximum
temperature of between 130 and 140 deg. F.
when using a heat pump.

Low -temperature Radiant -heating
System
Experience has proved that maximum effect

is achieved with a low -temperature radiant -
heating system, using heated floors, ceilings
or walls. With this system rooms are warmed
by heating the structure itself rather than the
air in the rooms. Radiant heat is emitted at low
temperature, travelling upwards and in all
directions ; this radiant heat is partly absorbed
and partly reflected. That proportion of heat
which is reflected is eventually absorbed at

Circulating
water enters
at 40°F

Evaporator c 4

Pump circulating water

Mr. J. A. Sumner, M.I.E.E., M.I.Mech.E.,
and equipped with measuring apparatus and
floor heating, so that long-term tests could be
undertaken when using a heat pump in
conjunction with floor heating. Pipe layout
is shown in Fig. 2. The concrete floor of
this bungalow, which has an area of 1,65o
sq. ft., comprises a slab 5in. thick, resting on
a sub -raft of vermiculite concrete 6in. thick.
The edge of the slab above the vermiculite is
separated from the surrounding brickwork
by 1.5in. of wood. Experience appears to
prove that the vermiculite slab can be discarded
without serious downward heat loss occurring,
assuming that adequate edge insulation has
been employed.

The bungalow has unventilated I tin.
brick cavity walls, a partially boarded loft and
large window area. Windows and doors fit
very well ; since there is no fuel appliance
likely to cause draught, rate of air change is
less than one house -volume per hour. Accom-
modation consists of a dining -room and
a lounge, two bedrooms, a large square
hall of similar area to the rooms, kitchen,
bathroom and workshop. During the last
three years the coil section feeding one half
of each of the two bedrooms has been cut out,

Compressor Hot water 120°F
to house.\T-

Condenser
I heater)

Expansion
valve

Discharge temperature
.30° F

- Well, river or lake

some point of the surrounding surface or by
the contents of the room, such as curtains and
furniture.

All heat reflected from the floors, therefore,
passes from surface to surface until at length
it is absorbed by some of the surfaces or
objects in the room. We, therefore, have
radiation, then absorption, and the re -radia-
tion or reflection, so that finally we come to a
state of thermal equilibrium, in which
practically uniform heating conditions are
established in all parts of the room. In
practice it is impossible to achieve complete
thermal equilibrium, because there will be
slight temperature differences between floors,
ceilings and walls. Although such differences
are small, they are large enough to set up
convection currents and thereby to warm the
air uniformly with a steady temperature
balance.

A Test Bungalow
In 1951 a test bungalow was built for

Peturn from
house at 100°F

Fig. I.-The working principle of the
heat pump in diagrammatic form.

thus giving a background temperature of
55 deg. F. in these bedrooms.

Heat distribution is through copper pipes
of tin. bore buried at a depth of tin. from
the upper surface of the concrete floor slab.
These pipes are spaced at Izin. centres, and
each room circuit is fed separately from a
main header system fitted with sets of isolating
valves. Water is heated by a heat pump,
which can be changed over for test purposes
to a 9.8 kW. immersion heater. The water is
stored under thermostatic control in an
insulated tank of too gallons capacity, from
which it is pumped through the floor -heating
circuit.

Heat demand has been based on conditions
provided in the dining -room, the circulating
pump being controlled from there by a
thermostat mounted on the wall. There are
no time -switches in the installation, and
during tests the system was under thermo-
static control alone. All floors are covered
with Wilton carpets, except for kitchen and
bathroom, which are tiled. The hall has a
surround of linoleum to the central carpet.

Some Tests Carrred Out
From January to March of 1953 a series of

tests relating to floor heating was undertaken
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by Miss Griffith for the British Electrical
Industry Research Association (B.E.I.R.A.).
From our present point of view a special
series of tests taken from October to December,
1954, is of particular interest, because steady
running conditions of the heat pump became
possible, using a coil of pipe in the ground
as the source of low-grade heat. Two electric
immersion heaters, with a total loading of
9.8 kW. were also installed in the storage
tank for check and test purposes.

These experiments proved that the highest
standard of heating, from 65 to 63 deg. F.,
results in higher temperatures than some
people prefer. The whole house was main-
tained at an average of 64 deg. F. day and
night and this represents a standard higher

Flow end return
pipes to baler
house (trench
9" to 6" deep.)

Bedrooms.

Bathroom Had.

A standard temperature of 6x deg. was
adopted by Mr. Sumner, as experience
revealed that most men visitors found this
quite comfortable for sedentary use without
auxiliary heating ; some women preferred a
slightly higher temperature. A room tempera-
ture of 56 deg. F. was too low for most people,
more particularly if they were sedentary, and
some auxiliary electric heating with a source
of high -temperature radiant heat had to be
used occasionally.

It is of interest to note that after the 1953
tests by Miss Griffith, two improvements in
heat insulation were made. The first was to
lay insulating slabs of expanded ebonite tin.
thick over the ceiling joists. A second im-
provement was to fit internal windows and

Fig. 2.-Details of pipe layout in the test
bungalow.

than is usual in most British homes. In order
to maintain the same standard . with coal
fires it was estimated that the test bungalow
would have required four fires in constant
day and night use, but with considerable
variation of room temperature.

In those cases where the thermostat would
normally switch on the heat pump at about
to p.m., the overall delay in resuming heating
may be from 12 to 16 hours, which is greater
than the " comfort hold over " period of the
floor. No appreciable economy seems to be
gained by lower night settings.

Lounge.

-Kitchen.

Dining r00/77.

thus to provide double -glazed windows with
a in. air space. The new internal windows
consisted of glazed wooden frames screwed
on to felt fixed on the wood rebates containing
the outer casement windows. This is referred
to, because attention to insulation has a
tremendous influence on cost of heating over
a year, and the capital cost of insulation itself
will probably be paid off in a remarkably
short time.

It was found that the most direct method
of approximating heat loss of the building and
heat output of the floor, is the practical one

Protecting Tool Edges
WHEN tools are carried all together in

one bag, even on short journeys, they
become jumbled together and often

sustain damage. Whenever possible, it is
advisable to protect the cutting edges. In
the case of the saw, a shield made from a piece
of batten, say tin. x in section and a
little longer than the saw itself is very handy.
Using the saw, cut into the batten's edge to a

depth which will ensure that
the saw's teeth are well covered

(see sketch). A short
length of string or a
strap made from an

c

Saw

Wood batten
/"x /I/2'

Leather sheath

Protecting tool edges.

Chisel

of discovering whether the design condition
of 6o deg. F. indoor temperature can be
satisfied when the temperature of the outdoor
air is 32 deg. F.

During a period of test lasting seven days,
the 3.6 -kW. heat pump ran for only 68 hours.
Power input to the machine was found to be
approximately equal to the heat loss from the
floor, assuming a calculated figure of t,000
British Thermal Units per hour per degree
Fahrenheit.

Another very interesting experiment was a
" die -away " test. From the evening at
7 p.m. until the following day at to p.m. the
heat pump ran continuously. For technical
reasons it was shut down from to p.m. to
8.3o a.m. on the following day, after which it
continued to run normally. Heat input to the
floor from the heat pump during the total
restoration period was much greater than the
calculated heat loss of 1,000 British Thermal
Units per hour per degree Fahrenheit from
floor and building, but is about equal to loss
of heat from the floor during the " die -away "
period.

Economics of the Installation
Considerable economy can be achieved by

installing a heat pump. From the Electricity
Supply Authorities' point of view, continuous
heating for the whole house is being achieved
with a maximum demand on the supply of
only 3.6 kW. and a seasonal load factor
exceeding 4o per cent. Moreover, the house-
holder obtains continuous heating throughout
his house with the equivalent of one large
electric radiator, used for about 43 per cent.
of the season. To provide equivalent heating
with open fires would involve four fires day
and night, with attendant labour.

In the particular case quoted, the net cost
of copper pipes, valves and labour cost in
jointing and laying the pipes was from f7o
to kloo after providing the circulating pump.
Cases have been quoted recently of tenders
from heating engineers for laying floor -
heating systems in the ground floor of double -
storeyed houses, which would have exceeded
L3oo. From this we are driven to the con-
clusion that such contractors would prefer to
install a conventional radiator system. How-
ever, there is no doubt that increasing scarcity
of coal and its high price will have a powerful
effect on the future development of the
domestic heat pump.

Workshop
Hints

odd piece of leather will keep it in place.
Exposed chisel edges are very prone to

damage and a sheath made of leather is ideal for
protecting them. Take a piece 21in. long, its
width being that of the chisel plus in. Fold
it across the middle and stitch the edges as
shown in the sketch.-R. A. CROCKETT
(Norfolk).

An Extension Cable Reel
IN order to avoid twisting or tangling, andI also to provide a means of storing the
cable when not in use, a cable reel has been
devised as shown in the sketch.

Any piece of lin. wood in suitable dimen-
sions would suffice, the two projecting pieces
being doweling Of, say, .'sin. dia. These
dowels are glued in holes drilled horizontally
into the main piece of wood.

Assuming that a power tool has been used
with the cabling (and extension) fully extended,

this is disconnected from the length of
extension cabling. The free end of the
extension is then placed under the spring
clip, and the cable wound in by holding one
dowel projection in each hand and turning
the reel in' a bicycle pedal fashion. The cable
will automatically fall into the cut-out areas
in each end of the reel.

The length of the reel can be varied to
individual requirements, depending upon the
length of cable involved. Other uses of the
reel might be to hold cabling for car inspection
lamps or a clothes line.-D. M. JARMAN
(Welling).

Cable wound oetween
these points. -

Spring clip used
to retain free
end of cable.

Dowelling

Mr. D. M. jarntan's extension cable reel.



January, 1957 NEWNES PRACTICAL MECHANICS 191

The Patent Office,
Chancery Lane.

Austria
AUSTRIA is a party to an International

Convention enabling an application to
be filed in Austria within one year

from the date of a corresponding application
in the United Kingdom and to be afforded
priority rights. Patents are granted for a period
of 18 years from the date of publication of the
Austrian application. Patents of addition may
also be applied for in respect of inventions
already protected by a parent patent. A patent
of addition is not subject to renewal fees, but
expires with the parent patent.

An application may be filed in Austria by
the inventor or his assignee and may also be
made in the name of a firm or company. In
the latter case the name of the actual inventor
may be furnished and mentioned in the patent
deed and on the official register. It is not
usually necessary to file any assignment in
support of an assignee application. In certain
circumstances, however, the examiner may
request information concerning an assignment
during the examination of the application.

An application must be accompanied by
a signed power of attorney in favour of the
Austrian Patent Agents to be responsible
for the filing and prosecution of the applica-
tion. This must be accompanied by a
specification in German giving a description
of the invention and claiming the features
believed to be novel. The specification and
drawings, where required, must conform to
precise requirements. If the application is
filed under convention, the corresponding
priority right must be claimed within two
months from the date of application for
patent in Austria and must give the date
and country of the basic application. An
officially certified copy of the basic or United
Kingdom application does not have to be filed
in the Austrian Patent Office unless officially
requested.

The application is examined to make sure
that it conforms to formal requirements and
would be refused if the invention has been
previously described in any printed publica-

A NEW SERIES

tion, irrespective of country of origin.Prior
public use or display of the invention in
Austria would also be effective to prevent
the grant of a patent. It is usually necessary
to advance arguments to show that the
invention in an application provides a technical
advance as compared with the established
prior art. After grant, the patent application
is printed and printing fees have to be paid
if the specification exceeds a prescribed
number of pages and sheets of drawings.

After official publication of an application
following acceptance thereof by the Patent
Office, opposition may be lodged to the grant
of a patent within a period of four months
from the publication date. An application
may be opposed on the ground that the
invention is not novel or patentable and on
other grounds. If an opponent has a patent
which would be infringed by the performance
of the invention covered in the application,
the opponent may apply for a corresponding
declaration. If no opposition is lodged
against an application, a patent is auto-
matically granted at the end of the four
months' opposition period.

Austrian Patent Law recognizes third party
rights, i.e., persons who have already used
the invention or made practical arrangements
for using it before an application is filed in
Austria may, on strict proof, be given the
right to continue such use. A claim to

Valuable Advice to the
Inventor on Patent
Provisions and Procedure
Abroad. This Month-
Austria, Belgium, Canada,

and Ceylon
Continued from page 136, December issue.

" User " rights is closely scrutinized by the
Austrian Patent Office and must be fully
proved.

The first annual renewal fee must be paid
within two months from the date of official
publication of the application in Austria.

If an Austrian patent is assigned after grant,
the corresponding assignment must be
registered in the Austrian Patent Office in
order to be recognized by a Court of Law.

The invention covered by a patent must be
worked in Austria within three years from the
date of publication of the grant and if not so
worked anyone may apply for a compulsory
licence under the patent or apply for
revocation thereof.

Austrian Patent Law does not, at present,
require that patented articles must be marked
with the patent number.

Application fees are from £37 15s. and
renewal fees rise from £5 7s. at the second
year to £52 for the last year of the term.

Belgium
Three kinds of patents may be applied

for in Belgium, viz., a main patent, a patent
of addition for an improvement or modification
of an invention covered by a main patent,
and a patent of importation. A main patent
is granted for a period of 20 years from the
date of application in Belgium. A patent

PATENTS

of addition is granted for the unexpired term
of the main patent. A patent of importation
must be based on the first foreign patent,
with respect to Belgium, to be granted. At
the time of application for the patent of
importation the basic foreign patent must
still be in force. Assuming an importation
patent to be based on a United Kingdom
patent, the term of the former will correspond
to that of the British patent. It is, of course,.
necessary for the patent of importation to be
applied for by the owner of the foreign basic
patent or his assignee.

Belgium is a party to International Con-
vention arrangements which enable an
application for patent to be filed with a claim
to priority on the basis of a corresponding
British application filed not more than
12 months earlier than the Belgian Applica-
tion. The application may be made in the
name of the inventor or his assignee which
may consist of individuals, a firm or a
company. An application filed in the name
of an assignee must be accompanied by a
priority assignment under signature by the
applicant of the corresponding United
Kingdom application.

Under present Belgian law, a patent
application is only examined in so far as
formal requirements are concerned and
amendments cannot be made in the specifica-
tion or drawings after the filing of the applica-
tion. Although a Belgian application is not
officially examined to determine whether the
invention is novel, a Belgian patent is vulner-
able if the invention has, before the effective
priority date of the patent, been previously
disclosed in Belgian or foreign printed
publications. The patent would also be
vulnerable if before such effective priority
date the invention had been commercially
used in Belgium. Amendment of the Belgian
patent law is under consideration with a
view to making it obligatory for the owner
of a Belgian patent to have it submitted,
within a period of five years from its Belgian
filing date, to an International Patent Institute
in Holland with a view to determination of the
novelty of the invention. The findings of the
International Institute are expected to be
made available for public inspection after the
expiration of the five years' period.

An application at present matures into a
granted patent within a relatively short time
after the filing of the application and there is
no provision in Belgium for lodging opposition
to the grant of a patent. Patent specifications
are printed after grant and abridgments
thereof are printed in an Official Journal.

An application for a Belgian patent must
be accompanied by the first year's renewal
fee and subsequent fees are payable annually.
If a Belgian patent is based under Convention
on a corresponding foreign application
effective working of an invention in Belgium
must take place within three years from the
date of grant of the Belgian patent. Although
according to Belgian Law a patent may be
revoked on the ground of non -working, the
risk of this happening is negligible owing to
official recognition of certain International
arrangements made at The Hague in 1929.

It is advisable for the Belgian patent
number to be applied to the patented articles,
although such marking of the patent number
is not obligatory under Belgian Law.

Application fees are from £37 10s. od. and
renewal fees rise from £4 15s. od. at the
2nd year to £28 os. od. for the last year of
the patent term.
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Canada
The term of a Canadian patent is 17 years

from the date of its issue and is not subject
to the payment of renewal fees in order to
keep it in force. An application for a Canadian
patent is not available to public inspection
until the patent has been issued.

Canada is a party to an International
Convention under which an applicant for a
United Kingdom patent can apply for the
same invention in Canada within a period of
12 months and be afforded priority, as to
conception date of the invention, from the
date of the United Kingdom application.

An application in Canada may be applied
for by the inventor or his assignee. The
application documents comprise a special
petition, a specification including claims in
duplicate and one extra copy of the claims.
Drawings, if required, must be filed in
triplicate and conform to certain requirements.
If the applicant is not the inventor but is the
assignee thereof he must prove ownership
of the invention as from the date of execution
of the petition. It is necessary for the applicant
to appoint a Canadian Patent Attorney or
Attorneys to act on his behalf if he does not
reside in or carry on business at an address
in Canada. Where the Canadian application
is made by an assignee, the assignment must
be recorded in the Canadian Patent Office
before issuance of the patent.

An official search is conducted through
Canadian patents to ascertain whether the
invention claimed in an application is novel.
The Examiner may also refer to any other
prior publications within his knowledge and
usually requests an applicant to give particulars
of prior specifications cited against corres-
ponding applications in other countries. An
invention is not regarded as novel if it was
known or used by others before the applicant's
invention of it, and if it was patented or
described in any printed publication anywhere
before the actual date of filing in Canada. If
it has not been possible to file a Canadian
application under Convention during the
12 months from the date of the corresponding
United Kingdom application, an application
may be belatedly filed, providing this occurs
before a patent issues on a corresponding
application in any other country. A Canadian
application or patent is vulnerable if the
invention has been used in Canada more
than two years before the filing date of the
Canadian application.

If an invention covered by a Canadian
patent is not worked in Canada within three
years from the date of issue of the patent, it
is open to any interested party to apply for a
compulsory licence. The patent would not
be revoked on the ground of non -working
if a compulsory licence is ordered.

Official actions in which objections are
made against an application as to form or
novelty must be usually answered within six
months. The response to an official action
must be prepared in a special manner and
must include a written statement explaining.
the amendments and how they overcome the
examiner's objections. Fresh pages of
amended copies of the description must be
submitted in duplicate and new claims in
triplicate. If the examiner is not satisfied
with the response, a second official letter
marked " Final Action " will be issued and the
applicant must then either amend the appli-
cation further or ask for the examiner's action
to be reviewed by the Commissioner ofPatents.
It is necessary in such a case for the applicant
to submit a comprehensive statement of the
grounds of disagreement with the examiner.
In lieu of a request for review of a final action
by the Commissioner an applicant may
appeal directly to the court.

If during the examination of an application
the examiner refers to a conflicting co -pending
application, both applicants are informed by
the commissioner and each is given an oppor-
tunity of amending his specification to avoid

to
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conflict. Alternafively, each applicant may file
an affidavit in which the history of the origin
and development of the invention supported by
dates is given. An applicant may rely on a
conception date of invention in any country.
The commissioner after transmitting copies
of the affidavits of one party to the other con-
siders the affidavits and decides which appli-
cant is entitled to priority.

A claim by an applicant to priority based
on a United Kingdom application may be
made at any time prior to the date of pay-
ment of a final fee to secure the Canadian
patent. This must normally be paid within
six months from the date of notice of allowance
of the application.

As from the year 5949, Canadian patents
have been issued in printed form.

A Canadian patent after grant can only be
amended by surrendering the patent and apply-
ing for a reissue or by filing a disclaimer.
Disclaimer procedure is usually followed
when it is a question of cancelling a claim or
some portion of the specification. A reissue
patent is sought when the original patent is
defective or the invention is inoperative
through some error. It is necessary, in apply-
ing for a reissue patent, to state all the facts
and reasons for requiring amendment of the
specification and claims. If a reissue patent is
granted it bears the date of the original patent.

Application fees are from £39 os. od. and
no renewal fees are required.

Ceylon
An application for patent may be accom-

panied in the first instance by a provisional
specification in order to obtain so-called pro-
visional protection for a period of nine months.
In order to obtain a patent, the application
must be continued by the filing of a complete
specification, if necessary with drawings,
before the end of the nine months' period
or within 12 months upon payment of a fine.
An application may, however, be accom-
panied by a complete specification in the
first instance. This is essential if, as is per-
missible under International Convention
arrangements, the application claims priority
on the basis of a corresponding United
Kingdom application filed not more than 12
months before the date of the application in
Ceylon. The term of the patent is 14 years
from the date of application in Ceylon or
from the date of the United Kingdom
application if priority based thereon is
claimed.

An application may be filed by the inventor
alone or jointly with another person or
company. An application may also be filed
initially by an assignee who may be an
individual, firm or corporation. Where
the application is filed by an assignee, the
assignment duly executed by the inventor and
legalised by a Notary Public must be lodged
in the Ceylon Patent Office. If a convention
application is made by an assignee, however,
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it is not necessary to record an assignment.
The application must be made on a special
form which has to be signed by the applicant
in the presence of a Notary Public in the
United Kingdom.

An official search is made to ascertain
whether the invention submitted in the
complete specification is novel. The search is
conducted only through Ceylon patents. An
invention is not regarded as novel if it has
been previously published or publicly used in
Ceylon. The complete specification must be
accepted within 12 months from the date of
filing the application in Ceylon. An extension
of time, however, of three months for accep-
tance can be obtained. Acceptance of an
application is advertised in an official gazette
and the specification is laid open to public
inspection for three months during which
time any interested party may lodge oppo-
sition on a number of grounds, including the
ground that the invention has been published
or used in Ceylon prior to the priority date of
the application. In the absence of opposition,
a request for sealing of a patent must normally
be made within 15 months from the date of
the application.

In order to keep the patent in force, annual
renewal fees are payable commencing at the
end of the fourth year from the date of
application in Ceylon or from the priority date
in the case of a Convention patent.

If an application cannot be filed in Ceylon
under the International Convention owing to
the expiry of the priority period of 12 months,
an application may be made for registration of
the British patent. The registration will remain
effective for the unexpired term of the British
patent. It is necessary, in order to effect such
registration, to file in the Ceylon Patent
Office two officially certified copies of the
sealed United Kingdom patent and two
officially certified copies of the United King-
dom printed specification. A further document
required is an affidavit which sets out that the
applicant for registration of the British patent
is the owner thereof. This affidavit must be
sworn before a Notary Public.

If a patent is assigned after grant, the
assignment must be recorded in Ceylon and a
request signed by the assignee must be made
for his name to be entered as Proprietor on the
Official Register.

If a patented invention is not worked in
Ceylon within three years from the date of the
patent application, or the priority date, anyone
is entitled to apply for revocation of the patent
or for a compulsory licence thereunder. It is
not necessary for patented articles to be
marked with the patent number.

Ceylon patent specifications are not issued
in printed form.

Application fees are from £26 sos. od.
Renewal fees rise from £6 os. od. at the fifth
year to £12 15s. od. for the last year.

(To b.: continued)
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s Or St vi
SOME source of artificial lighting is required

for use with a microscope, and this can
vary from an ordinary reading lamp to

special types of illuminants manufactured
specially for that purpose. The author
desired a lamp which could be made to transmit
its ray through the microscope without any
serious escape of light to fog photographic
materials at hand. Figs. x and 2 illustrate
the basic construction.

Lamp Construction
The body of the lamp consists of a metal

can of the type having an overlapping lid.
Measurements of the original are given, but
these can be varied to suit materials available.

The base of the can has a hole cut in its
centre, which is large enough to clear by
about 3/16in. the bayonet socket of a pendant
type metal lampholder. This clearance is
to allow for the circulation of air through the
lamp. Four (three would be sufficient)
3/16in. holes, equally spaced, were drilled
around the lamphole, half way between it
and the edge of the can, and 3/16in. Whitworth
bolts inserted from the inside of the body and
secured with nuts. Extra nuts served as
spacers between the base and the tin which
caps it.

One of two fourpenny pie tins from a well-
known multiple store was then drilled with
3/16in. holes to match the bolts in the body,
and a central hole cut, into which the lamp -

4"
4 1;. /8"

/Ventilation space

214'

fr/w
Ventilation

holes

Cut out to
external die.
of light tubes

holder could be fitted. The lampholder had
an extra shade -ring screwed on before inserting
in the pie tin so as to raise the lamp as much as
possible. The pie tin was then locked in place
over the body of the lamp with washers and
nuts, as shown at A in Fig. I.

To provide for the entrance of cool air the
lid (to be the bottom of the lamp) was drilled
with a central 3/16in. hole and then by others
spaced around it, as shown. These ventilation
holes should not be positioned too close to
the edge. A disc of tinplate was next marked
out with a diameter gin. less than the inside
diameter of the lid, cut and drilled 3/16in.
in the centre. This was bolted to the inside
of the lid with two nuts between to act as
spacers, thus allowing air to come through
the holes in the lid and round the edge of
the disc (the body of the lamp takes up some
of the clearance when the lid is placed on it).
The second pie tin was drilled and attached
to the outside of the lid, again with two nuts
as spacers. When surfaces within the two
light traps had been painted matt black, this
formed a virtually light tight casing.

The Light Outlet
This was made up in three parts. Two

tubes rlin. in diameter, one r in. long, the

%

Fig. 1.- Lamphouse
and filter construction.

No. 2.-Making a Microscope
i Lamp and Plate Camera
; - By. E. I WILKINSON

other 2jin., were made of tin plate and their
joints soldered. From the same material, a
narrow box was made up from the pattern
shown at B in Fig. i. Each face of the box
had a hole cut at its centre large enough to
allow the tubes to fit snugly. When bending
the tin plate to form the filter holder, care
had to be taken to ensure that the two holes
corresponded. In this respect errors could
have been rendered unimportant by making
the shorter tube, say, rein. diameter. The
two tubes were then fitted into their respective

holes in the (carrier
(making certain that
a minimum of metal
projected inside the
latter) and soldered all
round.

It should be ex-
plained that the carrier
is designed to take 2in.

by 2in. lantern -slide Bent. to this shape
cover glasses which are
used as filters or, when
suitably ground, diffusers.

The position at which
the shorter tube enters the
body of the lamp was
determined by placing a
6o -watt pearl bulb in the
lamp socket and finding a
point on the casing directly
opposite the greatest dia-
meter of the lamp. A hole
was cut to take the shorter
tube on the filter carrier
and the latter soldered into
position. The open end
of the filter carrier was
arranged to face the lamp
socket end of the casing.

Sliding Bracket
pimensions for the unit

wl4ch attaches the lamp
to its column are given
at A in Fig. 2. Sheet

steel of a light gauge was used for x,
while y is made in hardwood, bored 5/16in.
and filed out slightly to make a sliding fit on
the 5/16in. diameter steel column. The saw
cut and wing nut and bolt make clamping at
any position on the column an easy matter.
The bracket x is secured to the wooden
clamp with a round -headed wood screw, a
spring washer between two fiat ones serving
as a friction plate to prevent the union from
working slack. Four 6B.A. bolts attach the
bracket to the lamp.

Column and Base
The column, a ift. 6in. length of mild steel

rod, was threaded for a distance of 2in., the
other end being rounded off with a file.
Consisting of two pieces of soft wood, con-
nected by a halving joint (B in Fig. 2), the
base is made with one foot longer than the
other three. The lamp overhangs this longer
foot, as can also be seen in Fig. 3.

Two hexagon nuts secure the column to
the base, while four rubber cushions on the
underside avoid the necessity for recessing
the lower nut of the two.
- The lamp was finished in black 'crackle
paint; the wooden base and clamp in black
enamel.

When the lamp was wired, a switch of the
push-button type was connected into the
circuit on an extra yard of flex as shown at C
in Fig. 2. The reason for this is explained
later.

The lamp can be used in any position-
shining down on to the microscope mirror,
or passing its light directly into the substage.

Filters
The ordinary tungsten filament lamp gives

too reddish a light for geological work,
upsetting to some extent polarisation colours.
A piece of medium blue Cellophane placed
between two lantern slide cover glasses and

4
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Fig. 2. - Lamp
bracket, base and

circuit.
Mains
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bound with adhesive tape of some kind provides
a simple yet effective method of correcting
this trouble. In addition a 2in. by zin. cover
glass, ground on one (or both) sides makes a
usefull light diffuser which can be slipped into
use when necessary. Those readers who
are interested in the lamp
for microscopic work other
than with rocks could, of
course, make up filters to
suit their special needs.

Fig. 3.-Lamp unit and adjustable stand.

A Plate Camera
It is a simple matter to place any

ordinary camera with its lens against the
eyepiece of a microscope and make a time
exposure of whatever is in focus on the stage.
The amateur microscopist, however, working
during whatever leisure time he can devote
to his hobby, is seldom in a position to use up
a roll of film in one sitting. Should a negative
be a failure, it is far better to find out on the
spot and make a further exposure while the
microscope and other apparatus is at hand
and already set up. It was with this con-
sideration in mind that the author decided to
abandon his roll -film camera for micro-
photography and experiment with a home-
made plate camera.

The task is far simpler than might appear at
first sight. Firstly, the microscope is the
camera lens; secondly, as all exposures are
" time," the micro -lamp acts as an effective
" shutter." In other words, all one really
needs is a box into which photographic plates
can be inserted at one end, and with a hole at
the other against which the microscope eye-
piece can be placed. The apparatus is intended
for use in a darkened room, but as one wishes
to develop as soon as each plate has been
exposed, this is no handicap whatever.

Camera Design
Designing began with a piece of stiff white

card on which a tin. diameter circle had been
drawn. The microscope was arranged hori-
zontally and the micro -lamp adjusted so that
its light tube fitted close up to the sub -stage.
This left the room in almost total darkness
when the main light was switched off. With a
slide in focus on the stage the card was moved
away from the eyepiece until the image of the
specimen was made to fill the 2in. circle,
refocusing of the microscope being necessary
as the distance from card to eyepiece in-
creased. The diameter of the circle the image
was made to fill was decided by the fact that
zjin. x 3 jin. plates were to be used with the
camera. The distance from card to eyepiece
was 31in. when the image fiHed the circle,
but this will vary from one type of instrument
to another.

plate could be altered-chiefly increased. Two
boxes, one to fit within the other, were made
as at A and B in Fig. 4. The top and bottom
of each box was simply rebated and the sides
glued and panel pinned into position, making
sure that they were square. When the glue
had set, the outside faces of the inner box were
treated with a scraper until it would slide
smoothly inside the outer one. Only the more
important measurements are given as the
others depend upon the thickness of the wood
used-in the prototype On. mahogany. The
side pieces of the outer unit were shaped as
shown at B in Fig 4. with the idea of giving
extra stability when the inner part ,pf the
camera is fully extended.

The outer case was given a 3 -ply front
in which a hole large enough to admit the

Brass strip sunk Flush with surface

-4-7- 3"

Heavy
baseboard

Plywood front

(7S-ocket to receive
microscope eye -piece

O
Countersunk Tapped'//; Whit.

Eati2=&2z2zmea

!,c5,w Thick plate

(olo*,0)
Small radiocontrol knob

Same as distance
From centre or
microscope eyepiece

to table

Fig. 4. - The plate camera
A-Inner box (open both ends)

I to. A
S.

B-Outer box (internal measure-
ments to match external measurements of inner box). C-Locking device. D-Building up
plate grooves on back edge of inner box. E-Camera back plate. F-The camera stand.

Top edge slightly
recessed to avoid
scratching emulsion

11)
0

Construction
Instead of a single box measuring 31in.

from front to back, it was decided to allow for
some adjustment so that the image size on the

Fig. 5.-The apparatus set up for use.

microscope eyepiece had been cut and then
backed by a disc of ply, having an aperture a
little greater than that of the eyepiece.

To ensure that, after adjustment, no move-
ment of one box relative to the other could
take place, a locking device (C in Fig. 4) was
fitted to the top (back edge) of the outer box.
This consists of a lin. thick metal plate tapped
3/16in. Whit. at the centre and drilled and
countersunk at each end to take wood screws.
A small radio control knob, fitted on to a
beheaded Whit. bolt completed the unit. The
top of the box was marked from the holes in
the plate and the centre mark drilled jin. to
give easy access to the locking bolt. The plate
was then screwed into position. To avoid
damaging the corresponding face of the inner
unit, a narrow strip of brass was let into it so
as to receive the applied end of the locking
bolt.

The Plate Carrier
Being intended solely for occasional micro-

scopic work, it was decided that the plate
carrier could be made quite satisfactorily from
cardboard. A piece slightly thicker than a
photographic plate with emulsion surface was
chosen and cut into lin. and ?,in. strips. Two
of the narrower strips were cut to length and
glued down the back edges of the inner box
so that a plate (actual dimensions 2 Ain. x
would slide freely between. A in. strip along
the bottom edge provided a stop against which
the plate could come to rest. Over these
three strips were then glued jin. strips,
so forming a groove. Two more strips of
lin. wide card were attached as a third layer,
but with a further lin. strip across the bottom.
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Coral (transverse section).X3o. Kodak B40 plate. Intergroioth 'of quartz and felspar in s_yenite. Volcanic ash. X3o. Kodak B4o plate. Ordinary
Ordinary light, one minute. X3o. Crossed Nicols. Kodak B40 plate, one light, 45 seconds.

minute.
Fig 6.-Examples of microphotographs.

A fourth layer of tlin. strip round the three
edges completed a second groove (D) to
receive a metal backing plate cut to the
dimensions given at E in Fig. 4. It was found
necessary to file down slightly the top edge of
the box so as to avoid scratching the emulsion
surface of the plates as they were inserted
and removed.

When a plate is in position in the camera,
-lin. of it projects above the surface of the
box-just sufficient to enable it to be easily
withdrawn after exposure. A cardboard cap
to fit over this portion was made so as to
prevent any stray light from affecting the
plate.

For focusing, the plate which had been
sacrificed for its dimensions was cleaned of
emulsion and ground on one side with medium
carborundum powder on a piece of plate glass.

The Stand
With the microscope tube in a horizontal

position the distance from the centre of the
eyepiece to the table was measured. This
height remains constant so no provision for
adjustment of the camera position was
necessary. Any stand similar to that shown
at F in Fig. 4 would serve. When securing
the camera to its stand the distance from
the centre of the, camera aperture to the
table was made the same as for the eyepiece -
table measurement, the camera being kept
parallel with the base of the stand by checking
with a spirit level.

All inside surfaces which might give
reflection during exposure of a plate, including
the metal back plate and aperture socket, were
painted flat black. The completed camera is
shown in Fig. 5.

Using the Apparatus
When any microphotography is to be

undertaken the room is darkened as for the
developing of whatever type of plate is being
used. With the microscope and lamp arranged
horizontally and as close together as possible,
the slide on the stage is focused and positioned.
Then the camera is brought up against the
eyepiece. (The apparatus is shown in position
in Fig. 5.) With the back plate removed,
the image is refocused on to the ground glass

, screen (ground side towards the light, and in
the same groove as the unexposed plate will
be placed). When satisfied that the image is
sharp and evenly illuminated, the micro -
lamp is switched off (the extra yard of flex
to which the switch is attached enables the
light to be operated from one's position by
the camera). By the glow of the safelight an
unexposed plate is substituted for the ground
one, taking care to face the emulsion side

Numnzulitic limestone. X3o. Kodak B4o plate.
Ordinary light, 20 seconds.

towards the microscope, and the cap fitted
over the projecting endl of the plate. The
back plate can be slid into its groove before
this is done, and care must be taken that the
camera is at no time moved, though the
rubber cushions on the base make a good
non -slip contact with the table. It is then
simply a matter of making a suitable exposure
by switching on the micro -lamp for a calcu-
lated period and removing the plate to the

/5"

Spores in coal. X15. Kodak B4o plate. Ordinary
light, one minute.

previously prepared chemical baths for
development.

No hard and fast guide as to suitable
exposures can be given. The speeds of
various types of plates vary as well as the
subjects being photographed and intensity of
lighting. The exposure data accompanying
the microphotographs in Fig. 6 will, how-
ever, act as a rough guide to any who have
never attempted such work before.

iI
A Mitre Shooting

lockID

By A. CROZIER

12"
THE block shown in the illustration on the

left was constructed for shooting picture
frame joints. The outside dimensions are t5in. by
t2in. by 'lin. thick and the base may be made
either in one piece or by gluing and screwing two
appropriately dimensioned boards together. Using
two boards obviates the necessity for rebating.
The guides must be set at exactly 45 deg.

Guides set et 45°

gji-.01160rwile,4

!Rebate slide
1314"

34"

?Materials
For the base obeche wood can be used and the

' franie is made from two pieces of beech or
similar hardwood, 21i11. by tin.

Using the Shooting Block
In use, simply cut the mitres

and place the timber against the
guides, so that the mitre edge is
parallel to the edge of the rebate
slide, turn the block plane on
to its side and trim accord-
ingly. The mitre block is suit -

Plan and perspective of able for timber tin, wide and
the shooting block.. ilia. thick.



196 NEWNES PRACTICAL MECHANICS January, 1957 January, 1957' NEWNES PRACTICAL MECHANICS 197

WEIGHING 6} cwt. unladen, the
trailer's measurements are 7ft. x 4ft. x
58in. high from the ground when

closed, and 7ft. 8ft. x 6ft. headroom when in
use. This area comprises locker space on
each side of the 6ft. x 3ft. floor area, curtained
wardrobe and storage recesses, also a fold-
away sink. It is made mainly of cardboard
and the emphasis is on simplicity of
construction. The interior of the trai'er in
the open position is shown in Fig. 6.

The cost of making would have been £45-
£50, but this figure was greatly reduced by
looking around for cheap materials, various
sections being made and stored as the material
for the job was obtained.

Chassis, Wheels and Springs
The chassis is made of 27ft. oft in. x t' in. x

3/16in. angle iron, which can be bought at
steel stockists, engineers' shops, builders'
merchants and sometimes from scrap yards.
The sketches given at Fig. t show its layout.
Bolting the seven members together, as shown,
before arc welding,
makes the welding
job easier, quicker
a n d, therefore,
cheaper, also greatly
assists in keeping
it flat. Two pieces
of angle iron
illustrated in Fig. 2
are also welded into
position on t h e
underneath side of
the hitchplate, one
each side of the
parking -brake lever
slot.

The towing hitch
used is of the type
shown in Fig. 3 and
costs approximately
£3 5s. od. These
can be purchased
from caravanequipment
specialists such as
Joy & Kings, Kensal
Rise, London,
N.W. o.

The wheels used
are the type usedon builders'

h'
4-.1246/6 S
itch plate

.1 Angle iron

/fix/?x 41;
Fig. 2.-Angle irons to be welded to hitch plate.

This iron butt
joined

Brake lever cut-out
g"wide,37ong

24'
barrows ; these have
4 P.R. (ply rating) tyres which are suitable
for road use. Air pressure required was found
to be 251b. sq. in. The wheels were altered,
as shown in Fig. 4, to enable them to be
mounted on Austin 7 stub axles, so giving
the wheels the bearings and braking system
which are required on trailers of over 2 cwt.
These wheels can be obtained new from
builders' merchants.

For the axle a length of t in. x tlin. steel
bar bought at a scrap yard proved' suitable,

43"

Parking
brake pivot
bolt hole

t-"-ww.,w-,-N,--,,-v,-s.,,-vs-w-1
Drawings and Notes on the
Construction of a Unit Which
Opens Out from the Towing

Pcsition in Use
By W. A. HOUGH

1......"....e-r\....-"....eiVel's....-^vs1

are finally arc welded to the stubs.
Springing is effected by a pair of 1938

Morris 8 springs purchased from a
Morris spares agent. Having seven
leaves, these springs are sturdy, which is
a necessary attribute for use with small
wheels. This sturdiness, coupled with
the correct tyre pressure, gives very
steady towing ; the springs cost £2 each.

In the chassis sketch (Fig. 1) it will
be seen that the wheel centre line is
behind the trailer centre line. Putting

Axle

r

Cycle handle bar grip,

Wing nut

Double coil washer

Square holewasher../-4'

]6 fit square on pin

Floor battening 25i
pine or dee/

kwing pin

Bolts

//2x'46'
Angle /ron Chessis

4

4114"

the weight helping to keep the small wheels
on the ground. The pair of Austin 7 stub
axles bought at the same time make up the
wheel unit. Fitting of the axle to stubs can
be seen in Fig. 5. The clamping plates

79

I Ir

Fig. I.-Layout of chassis
and floor battening (batten-

ing shown dotted).

H

48"

is

Showing under?*
joint of these

two irons.

Fig.
suit

Perking brake /ever4(4x "ms.

Locking finger li2"
held to /ever with bolt

d nut.

4

46 egW

Lever pivot hole
Brake cable

Fig. 3.-The type of hitch
and brake lever employed.

Original wheel

Welded

Brake drum
Bearing housing

Wheel altered Stub code

4.-Builder's barrow wheels altered to
Austin 7 stub axles. Fig. 6 (Right).-

The interior of the author's trailer.

the wheels farther back in this manner gives
more weight to the towing end, lessens snaking
and helps to keep the back of the towing
vehicle down. The weight of the front halt
(wheels to towing hitch) is 4 cwt. more than
the back half.

Floor, Ends and Sides
The dotted lining in Fig. t shows the layout

of floor battening, this being screwed into
position with 24 I lin. No. to wood screws,

screwing from underneath and side of the
angle iron, so locking the battening into
position. On to this is made the floor, made
up of 75ft. of in. x 5in. prepared tongued and
grooved boards. The ends of this lower part
of the trailer are also made from the same size
boarding, the boards being glued together
with Scotch glue. A few wriggly nails assist
in keeping them together while the lengths of
tin. x tin. on each side of the ends (see Fig. 8)
are glued and screwed into position. A central

Existing king pin
ory2"dia steel nod

Clamping plates to
stop wheel turning

'Nut for
-bolt

Reamed bore

AXLE

Back of Austin 7
stub ex/e

Fig. 5.-Fitting of axle
to Austin 7 stubs.

Fig. 7.-Details and
positioning of the

jacks.

lBore tube

2-W11o/es in -sr
outer tube oA'

iYi

Dia. conduit

t/
/7'
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WEIGHING 6} cwt. unladen, the
trailer's measurements are 7ft. x 4ft. x
58in. high from the ground when

closed, and 7ft. 8ft. x 6ft. headroom when in
use. This area comprises locker space on
each side of the 6ft. x 3ft. floor area, curtained
wardrobe and storage recesses, also a fold-
away sink. It is made mainly of cardboard
and the emphasis is on simplicity of
construction. The interior of the trai'er in
the open position is shown in Fig. 6.

The cost of making would have been £45-
£50, but this figure was greatly reduced by
looking around for cheap materials, various
sections being made and stored as the material
for the job was obtained.

Chassis, Wheels and Springs
The chassis is made of 27ft. oft in. x t' in. x

3/16in. angle iron, which can be bought at
steel stockists, engineers' shops, builders'
merchants and sometimes from scrap yards.
The sketches given at Fig. t show its layout.
Bolting the seven members together, as shown,
before arc welding,
makes the welding
job easier, quicker
a n d, therefore,
cheaper, also greatly
assists in keeping
it flat. Two pieces
of angle iron
illustrated in Fig. 2
are also welded into
position on t h e
underneath side of
the hitchplate, one
each side of the
parking -brake lever
slot.

The towing hitch
used is of the type
shown in Fig. 3 and
costs approximately
£3 5s. od. These
can be purchased
from caravanequipment
specialists such as
Joy & Kings, Kensal
Rise, London,
N.W. o.

The wheels used
are the type usedon builders'
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Fig. 2.-Angle irons to be welded to hitch plate.
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24'
barrows ; these have
4 P.R. (ply rating) tyres which are suitable
for road use. Air pressure required was found
to be 251b. sq. in. The wheels were altered,
as shown in Fig. 4, to enable them to be
mounted on Austin 7 stub axles, so giving
the wheels the bearings and braking system
which are required on trailers of over 2 cwt.
These wheels can be obtained new from
builders' merchants.

For the axle a length of t in. x tlin. steel
bar bought at a scrap yard proved' suitable,
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are finally arc welded to the stubs.
Springing is effected by a pair of 1938

Morris 8 springs purchased from a
Morris spares agent. Having seven
leaves, these springs are sturdy, which is
a necessary attribute for use with small
wheels. This sturdiness, coupled with
the correct tyre pressure, gives very
steady towing ; the springs cost £2 each.

In the chassis sketch (Fig. 1) it will
be seen that the wheel centre line is
behind the trailer centre line. Putting
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the weight helping to keep the small wheels
on the ground. The pair of Austin 7 stub
axles bought at the same time make up the
wheel unit. Fitting of the axle to stubs can
be seen in Fig. 5. The clamping plates
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Fig. I.-Layout of chassis
and floor battening (batten-

ing shown dotted).
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4.-Builder's barrow wheels altered to
Austin 7 stub axles. Fig. 6 (Right).-

The interior of the author's trailer.

the wheels farther back in this manner gives
more weight to the towing end, lessens snaking
and helps to keep the back of the towing
vehicle down. The weight of the front halt
(wheels to towing hitch) is 4 cwt. more than
the back half.

Floor, Ends and Sides
The dotted lining in Fig. t shows the layout

of floor battening, this being screwed into
position with 24 I lin. No. to wood screws,

screwing from underneath and side of the
angle iron, so locking the battening into
position. On to this is made the floor, made
up of 75ft. of in. x 5in. prepared tongued and
grooved boards. The ends of this lower part
of the trailer are also made from the same size
boarding, the boards being glued together
with Scotch glue. A few wriggly nails assist
in keeping them together while the lengths of
tin. x tin. on each side of the ends (see Fig. 8)
are glued and screwed into position. A central
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Floor and ends
made ofAkait 4 1/2'
finished Ti G ....Afr

board

roun d
bewling.

S Locker doors and
wheel erch cover
made on this style

4/2-Gliad to inside of
deer to eneA'e hrngrig.

section of one end is now cut out, this piece
forming part of the hinged opening for entry
into the trailer when in its closed state.

Box sectioning the sides as in Fig. 8 serves
a three -fold purpose ; first, it provides
strength to take the leverage of the beds when
being slept on ; secondly, it creates useful
locker space and, thirdly, owing to wheels
being inset, gives a flush finish to the
inside. The main strength is created by the

IRON AND STEEL
27ft. 'lin. x r4in.
3ft. &in. x

'ft. ik in. dia. ...
6ft. in. dia. ...
2ft. 4in. ;in. x. 3in. ...
tft. 4in. tin. inside dia.
8in. ;in. inside dia.
8 fin.
8 ;in.
20

i6

to 24in. ...
'0 6in. ...
9 2in. ...
to lin. x lin. dia.
4 34in. x On. dia
I I lin. x Ain. dia
4 2lin. x 4in. dia

4

2 doz.
t gross

gross
2 doz.

gross
4 doz.
3 doz.

gross
4 doz.
2 gross

gross
8 doz.
3 doz.
2 lb.

lb.
i lb.

lb.
lb.

'lin. x Jin. dia.

x tin. dia.
2lin. No. to's
2in.

lin. 33

I lin. No. 8's
tin. 33

in. 33

in. 33

lin. ,., -

'lin. No. 6's
lin. 13

4in. Parker Calon...

tin.
lin.
3M.
2in.
'in.

 

  

  

.

.  

. .

.

Angle iron.
Steel bar.
Steel rod.
Conduit.
Steel plate.
Steel tube.
Steel tube.
Galvanised saddle clips.

33

Butterfly hinges "with
in. screws.

Cast iron hinges.
" T " hinges.
Steel hinges.
Bolts, nuts and washers.

53 3,
Coach bolts, nuts and

washers.
Coach bolts, nuts and

washers.
Bolt, wing nut and washer.
Csk./hd.

,,
13

35

33

35

Roundhead.

33

Cup hooks.
... Panel pins.

33

'Wire "nails
Brassed roundhead panel

pins.
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Intersections laced both sides
with hardbosrd.

Only one side shown

4 -Overfed ,/

Hardboard to tit
inside frame.

/ Fig. 8. -Assembly of the
,,' box sectioning of the sides.

II

intersections, using the
strength of hardboard
and glue, coupled with a
leverage stop which is the

diagonal member of these sections. In turn
these are glued and screwed to the outer
corner lengths of 2in. tin. battening. The
completed units are screwed to the floor and
end pieces, keeping the whole outside flush to
facilitate easy covering with hardboard.
The 2in. x tin. battening used on this
section is prepared Perana pine, this type of

MATERIALS REQUIRED
TIMBER
42ft-
56ft.
I2ft.
149ft.
Izoft.
14ft.
8ft.
I2ft.
33ft.
14ft
76ft.
io8ft.

t6ft.
24ft.
I05ft.
i4ft.

Herdb rd outside skin.

Hardboard extended
to lower edge on
this side

79/4"

pine is hard and will hold screws well.
The jacks were fitted next so that they

came into use for further building up and
can be seen in Fig. 7. The source of
material was a scrap yard, where 28in. of
lin. t6in. of tin. inside diameter tube
and 6ft. of ;in. diameter conduit was obtained
for a few shillings. All the material had to
be steel as welding was necessary. The two
holes in the outer tube allow fcir finer adjust-
ment than would one hole.

(To be continued)

Sawn pine
Prepared pine

37

33

31

,,

13

Prepared Perana pine
1

Prepared tongued
grooved

Cornering ...
Covering ...
Half -round beading

Sheets hardboard

ALUMINIUM
24ft. Tube
soft.
22ft.
28ft.
24ft.
32ft.

T -section
J -section
H/round beading...
Angle

and

.. 

  
  

2in. x 'lin.
tin. x tin.
tin. x lin.

x tin.
Ilin. x
4in. x fin.
6in. x tin.
3M. x
tin. x :in.
2in. x sin.
2in. x sin.
sin. x

tin.
i(in.
tin.
lin.
8ft. x 4ft. x i n .

/in. dia. 16 g.
tin. dia. 16 g.

'in.
lin.
iin. x tin. 20 g.

MISCELLANEOUS
towing hitch.
pair Austin 7 stub axles.
pair builder's barrow wheels (4 -ply rating tyres).
pair Morris 8 1938 road springs.

2 tarpaulins, 'oft. - 6ft.
plastic sink, '2in. x sin.

118 oz. tin Cascamite resin glue.
4 yd. curtaining, 36in. wide.
36ft. rope.
5 doz. eyelets lin.

lb. Scotch glue.
4 window panes, '8in. x i2in.
3 large tubes Sealastik.



January, 1957 NEWNES PRACTICAL MECHANICS 199

MAKING STATIC MODELS]

LOCEVIEYES,TIIATS
Details for Making an 1830 Engine and Carriages

(Concluded from page 153, December, 1956 issue.)

THE footplate railing and coal guards
will try the patience and skill of the
modelmaker. The footplate guards will

be made independently of the engine and stuck
on afterwards. In my own model the top and
bottom frames were cut out of thick Bristol -
board, divided out with spring needle -pointed
dividers, and drilled with a very fine twist
drill. All the vertical wires were cemented in
the holes. It will be best if the bottom
members are divided and the drilling is done
through them into the top members. You will
then perhaps be able to avoid going right
through the latter. Next pass the rods
through the bottom and cement them into the
top. When the cement here is dry, and you
must see that the wires stand dead square and
at right angles with the top before the cement
dries, you can draw down the bottom member
and cement each wire into it, cutting off each
wire flush with the cardboard. I think that
it would be as well to harden both top and
bottom members before drilling by soaking
in celluloid lacquer, then, to fix the wires,
use celluloid cement. The cut ends of wires
can be filed flush with the members and the
guards cemented in their places.

0 2 4 6 8 /0
1,1,1 I I I i I

(Right). - The
author's model of
an 5830 Liver-
pool and Man-
chester Railway

train.

back end of the train. Just how many first-
class ordinary carriages make up the train will
be for the reader to decide ; there ought to be
at least two, though my own model has only
one. Anyway, the mail, as can be seen from
the drawing, differs from the first class, at
least as regards the body, by having a coupe
compartment at the front end and' a mailboot
at the back. This boot extends to the full
width of the coach and on its centre a seat is
erected for the Post Office official. In all other
respects, except that of the colour of the
painting of the lower panels, the two carriages
are alike. In the models the two bodies are
built up of Bristol -board and this may very
well be of " 6 sheet " thickness on the inside
with " 4 sheet " and " 2 sheet " applied for

12 /4 /6 18 Ft.
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Fig. 6.-Side at d end views of a 1st class coach and a mail coach.

For the coal guards the wires can be inserted
into the tender body to a good depth and
cemented there ; they are then cut off at the
tops in a straight line to the correct inclination
and the top rail cemented down upon them.
In the original tender they were ornamental
turned balusters and in the model the baluster
effect is achieved by barbola paste, thinned
down with water. With a fine camelhair or
sable pencil (one having long hairs) paint
blobs of this paste on to the centres of each of
the wires-one large blob-and when these
are dry two fine rings, one above and one below
each blob, making each baluster as nearly as
possible alike in size and proportions.

The Carriages
These are shown in Fig. 6. There will be

only one mail coach and this will be at the

the relief work. The roof should be of three
thicknesses of the " 6 sheet," the lowest to form
a rebate to go down inside of the ends and the

sides. My own coaches are fitted with seats
and upholstery, the seating being represented
by carved wood arms, squabbing, seat cushions
and padded divisions between the seats, of
which seats there are three on either side of
each compartment. The actual cloth surface
of the upholstery is represented by a greyish -
beige flock, dusted on to a wet enamelled
surface.

If you do decide to fit the interiors, show at
least one or two doors, on the nearside of each
coach, open ; you can then seat one or two
passengers in the compartments.

The Windows of the Coaches
These can be formed by inserting, or

applying, to the inner face of the cardboard
small separate pieces of thin, clear celluloid
or cellophane, either tissue or sheet. Perspex
is good if it can be obtained thin enough.
After the inside of doors, floor and walls above
the upholstery of the seat backs are painted
the roof may be cemented in. The frame of
each coach is of wood with horns of Bristol -
board stuck on. The springs can be either of
wood or Bristol -board ; if of the latter they
will be laminated with buckles put on in the
thin board and axleboxes built up in the
thicker gauge.

Wheels and Axles of the Whole Train
The driving wheels of the engine were 5ft.

in diameter and the leading and tender wheels
were 3ft. 6in., which in the scale of our model
will be t lin. and ;in. respectively. The carriage
wheels were 3ft. on the tread. We shall there-
fore require to turn three jigs, after the manner
shown in Fig. 7. All three will be of the same
depth and all will have a dowel standing up at
the centre. Next, turn all the rims to the
correct diameter and proportions, and also
the hubs. These hubs for the engine and for the
tender were large and were divided, one
division for each spoke. On both the engine
and tender the spokes were circular in cross-
section and each tapered very slightly, but this
taper can be ignored. Plane up a square strip
of wood to the correct diameter, glasspaper it

Fig. 7. Method of building railway wheels in wood.
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shellac all over. The colours on the engine are
either black or yellow, except for the buffer
beam, which is vermilion on its front face, with
buffers of tan colour for leather. The spokes of
the wheels, the outer faces of the frames and
the boiler barrel are yellow, of a shade which
in artist's tube colours is called Deep Naples
Yellow." On the tender the wheels are also
of this yellow, whilst the frames and tank sides
are a bright, rather bluish, chrome green.
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circular, and cut it into lengths with a razor
blade to make each spoke fit exactly between
the hub and the rim of each wheel. Be sure to
cement each spoke accurately in place so that
they are equally distant from one another, and
that every opposite pair make a straight line.
When dry each wheel is mounted on an axle
in pairs, and each pair is cemented centrally in
line with its axlebox. It is not necessary for
the wheels to revolve, in fact it will be better

4,,

;

f.,.r.P1,1';'°1"'"I't
iWorri'rr -.41,1-1,14,1

44,:-" -art

Fig. 8.-Driver, fireman and passengers of the 183o period.

for them not to be able to do so, for it will
prevent the vehicles from rolling when the
model is lifted.

The wheels for the carriages will be made
in the same way except that the hubs are
turned without the divided spoke socket ;
that is to say, they are of normal diameter.
The spokes will be not round, but flat, and will
be cut from " 6 sheet " Bristol -board. They
are cemented at each end and will be inserted
with the width of the spokes across the wheel,
so that in looking at the wheel faces only the
edges of the spokes are seen. It is surprising
how strong this construction is.

Painting
First apply a coat or two coats of thin

De th

(n-
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This green can be obtained by mixing pale
chrome yellow with cobalt blue or prussian
blue. For all the black I myself prefer to use
black cellulose lacquer, the kind which dries
with an eggshell gloss. On the first-class
carriage the colour on the lower side and end
panels is the same yellow as on the engine. On
the mail coach these panels are " Post Office
Red," which is, of course, middle vermilion.
The rest of each coach is black, with the
exception of the window frames and the doors,
everywhere above the yellow, or the vermilion,
lower panels. These parts were brown and
were presumably, of varnished wood. They can
be painted a tan colour brown, the same as the
buffers. The outside faces of the frames will
be painted with this brown. On the mail
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coach the boot was black at the sides and had a
vermilion panel below the waistline at the
back. The upper portion, including the seat,
was black, as were also the wheels.

The Figures
The driver, the fireman and the passengers

are the last items. They are illustrated in Fig. 8.
These are all to be in the fashions of 183o.
The engine crew will have flat, peaked caps of
navy blue, tunics or coats with high collars, of
the same colour, and white trousers. I have
not drawn the travelling carriage porter or
guard, but he will wear a top hat and be
dressed in navy blue entirely.

Among the passengers there will be one or
two gentlemen ; they will have light-coloured
trousers and black, dark blue or dark green
coats ; they will wear top hats. The ladies'
fashions for outdoor wear will be generally as
I have drawn them, and the colours will be
quiet and restful, trimmed with brilliant and
harmonising ribbons, feathers and trimmings.
In the main the figures will be carved with the
points of sharp knives in plaster of paris or
dried clay, or in wood such as soft pine, clean
deal or lime ; though the men may be
modelled on a wire frame with barbola paste.
There are nine figures on my model and no
fewer than five different methods and materials
were used in their making. The ladies were
made mostly of plastic wood, though one was
carved from plaster and the gentleman
was carved from a stick of chalk. The driver was
carved from a bit of pine, but the guard and
the fireman, because of their attitudes, were
modelled with barbola paste on wire frames.
Chalk can be carved beautifully, but it is soft
and brittle. The cleanest job results when the
figure is roughly moulded first in plaster of
paris and then finished by carving. A few
drops of gum should be added to the water
with which the plaster is mixed. The ladies'
hats, apart from bonnets, are not carved ; they
are put on afterwards in paper and the trim-
mings applied by a brush with barbola paste.
All the figures must be shellac varnished and
then painted with either flat oil colour or body
water colour. Any white used alone in water
colour had better be process white. The
gentlemen wore side whiskers and no
moustaches in those days.

Gauges for Sawing
Depth Gauge for Power Saw

THIS is a handy accessory for use in con-
junction with a power saw. It enables

the saw table to be set quickly and accurately
for depth of cut in grooving. Take a piece of
white close -grained wood (beech is excellent)

Saw table

li.pth gauge
for power

saw.

8in, x 2in. x lin. On one of the 2in. sides
scribe lines fin. apart with a marking gauge
and fill in the lines with black; any ball-point
pen will do the job.

In use lay the block on the saw -table along-
side the saw blade and sight the markings
at eye -level against the maximum height of
saw teeth for depth of cut, then tighten the
saw table screws.-S. L. R. SIMPSON (London,
S.W.i6).

A Handsaw Depth Gauge
USING a handsaw in the usual

way, it is not easy to make
a quick accurate saw cut to a uniform

predetermined depth in small pieces of wood,
say, for grooving or rebating across the grain

Eye or for reducing the diameter at the end of a
e ,,e/ piece of dow.

To facilitate accurate work a simple depth
gauge may be made with a short length of
wood about 2in. x 6in. A saw cut is made
down the centre length to finish near the end
in a hole bored through to prevent splitting.
The gauge may now be slightly reduced in
width at either end to give a grip for adjustment
and clamping.

The illustration shows the end of the saw
(any suitable fine-toothed saw or saw blade)
inserted in the kerf at the adiusted depth
and clamped in the vice.

The wood being worked is first sawn to
less than the required depth and finished off
by moving it over the fixed saw teeth. When
rebating, further saw cuts may then be quickly
made in the waste wood before final chiselling.

-W. G. Gaiimm.

The saw tlade inserted in the kerf at the
adjusted depth and clamped in the vice.
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-,FOUR practical gift books
The 44 Practical Mechanics"

HOW -TO -MAKE -IT BOOK
Edited by F. J. Camm

Shows you how to construct all these valuable articles- in simple, step-by-step language . . . Tape Recorder,
Master Battery Clock, Electronic Organ, Electric Washing Machine, Hand Vacuum Cleaner, Electrically -operated
Garage Doors, Bagatelle Table, Reflecting Telescope, Harmonograph, " Designograph " 15 -in. Four-Heddle
Hand -Loom, Potter's Wheel, Pottery Kiln, Electric Oven, Westminster Tubular Door Chimes, Cycle Trailer,
Pedal -Cycle Sidecar, Portable Air Compressor, Water Softener, Spanish Hawaiian- Guitar, Steel -Stringed Ukelele,
Double -seater Canoe, Radio Deaf -Aid Unit, Garden Pool, Vertical Enlarger, Photo -Electric Exposure Meter,
Synchronised Flashgun, Combined Printing Box and Safelight, Diascopes and Episcopes, Steam -Driven Motor -Boat,
Electric Wall Bracket, Inexpensive House 'telephones, Electric Gas -Lighter, Adjustable Drawing -Table, Toboggan.
224 pages of easy -to -follow text and 320 " how -to -do -it " diagrams and illustrations. 12s. 6d. (13s. 3d. by post.)

4 value -for -

money books
that practical men
will appreciate!

DO YOUR OWN SPRAY PAINTING
By A. St. J. Masters

If you already do spray painting, if you want to do it better, or if you are just considering using this modern
method, you must get this book . . . it will save you money, time and trouble. Contents : General Principles :
Spraying Equipment : Materials : Paint Thinning : Rubbing Down or Sanding : Masking the Work .: Spraying
Technique : Refinishing Cars, Motor -Cycles and Bicycles : Refinishing the inside of a Car : Refinishing Furniture
and Similar Articles : Household Decoration and Garden Work : Remedying Faults and Imperfections : Index.
Fully illustrated. 7s. 6d. (8s. Id. by post).

A BEGINNER'S GUIDE TO RADIO
By F. J. Comm

This practical book is specially written for those who are taking
up studies in radio transmission and reception for the first time. Written
in non -technical language and abundantly illustrated, it covers every
aspect and each new term as it occurs is clearly and fully explained.
Calculations have been reduced to simple arithmetical terms throughout.
Practical experiments are described to explain the theory including
information on building and modifying a simple receiver-with explan-
ations as to, the function of each part. Authoritatively written by the
editor of " Practical Wireless " and " Practical Television " whose books,
journals and articles have pioneered radio to hundstds of thousands of
enthusiasts. 27 lessons, 101 illustrations. 7s.6d. (8s. Irby post).

THE AMATEUR'S LATHE
By Lawrence H. Sparey

Here is a book that every amateur, every small garage proprietor and every light engineer will find of unend-
ing interest. The author has succeeded in giving a complete course of instruction embracing almost every process that

eon be accomplished on the highly adaptable small lathe.
A practical work by a man wit t full appreciation of the

difficulties besetting the average owner, with his small work-
shop and small lathe, who nevertheless has a wide range of
objects to be machined on it. 2nd edition, 229 illustrations
and 22.1 pages. 15s. (16s. by post).

ORDER FORM'

FROM ALL
BOOKSELLERS
...or in case of difficulty

use this order form -

Make sure of
the book you need

by ordering
TODAY

Please send me Cash on delivery the books below :-

HOW -TO -MAKE -IT BOOK A BEGINNER'S GUIDE TO RADIO

DO YOUR OWN SPRAY PAINTING THE AMATEUR'S LATHE

Name

Address

Post this order to :-
George Newnes, Ltd., Tower House, Southampton Street, London, VV.C.2.

Send no money with order : simply
pay on delivery plus normal postal
charges. (If you prefer not to pay
C.O.D. charges send with remittance
for post prlces shown.)

P.M. ;an. 1957
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TELEPHONES SOUND POWERED
NO BATTERIES REQUIRED
Just connect with twin flex for clear speech.
Transmitter/Receiver Units, 9/- per pair.
Twin Flex, 414. yd. Post V-. If 2 units are
connected in series and one used for speak-
ing and one for listening, perfect 2 -way con-
versation can be made.
Alternative offer. 2 similar units fitted
with cord and plug, 12/6. Sockets for plug.
1/3. Post 1/6.
HEADPHONES. -High resistance 4,000
ohms. Type CHR, 1216 pr. Post 1/6.
IIEADPRONF.S. --High resistance, very
sensitive Balanced Armature. Type DHR.
17/6 pr. Post 1/6.
GEARED MOTORS for the model maker,
small but very powerful, 12/24 volt D.C.,
4/8 r.p.m., 35f-. Post 2/6.
INSPECTION LAMP. -Fits on forehead,
leaving hands free, battery case clips on
belt, 7/6, post 1/6. Takes E.R. Battery
No. 1215. 2/9. post 9d.
%ENT-AXIA FANS, EXTRACTION OR
INTAKE. -Brand New. Silent running.
230/250 volt A.C., 130/-. 12 volt D.C., 90/,
Post 3/,CHARTBOARDS.-Complete with panto-
graph arm, Perspex scale, protractor bead.
Ideal as a drawing board, 171n. square.
Brand new, 251-.. Post 3,-.ROTARY CONVERTERS. -Input 24 v.
D.C. Output 230 v. A.C. 50 cycles 100 Watt.
92/6 : also available in metal case with
switch, 105/-. Cge. 7/6.
BULKHEAD FITTING.-9in. diam., flat
tripod type, suitable for lamps up to 100
watt, complete with pushbar switch lamp -
holder. Ideal for farm buildings, garages.
greenhouses, etc. Brand new, 17/6, post 2/6
ROOM THERMOSTAT.-Ad]ustable 45
to 75 deg. Fahr. 250 volts 10 amp. A.C. Ideal
for greenhouses, etc., 35/-, post 2/-.
THERMOSTAT. -For frost protection,
on at 34 deg. F., off at 49 deg. F.. 11 amps.
at 250 volts. adjustable, 4/6, Post 1/-.
THERMOSTAT SWITCH. -Bimetal type
in sealed glass tube, 21in. x llin. 30 deg.
Cent. Ideal for Aquariums. Wax and Oil
Baths, Gluepots, etc. Will control 1 amp.
at 240 v., 5/- each, post V-.
THERMOSTAT.-Satchwell 12in. stem.,
3/250 v. A.C./D.C. 15 amps. A.C., 10 to 90 deg.
Cent., 251, post 2/6.
MOTOR. -12 volt D.C., Din. it 21n. approx.
3,000 r.p.m. with speed regulator in end cap.
A precision lob, 12/6, post 1/6.
TERMINAL BLOCKS. -2 -way fully pro-
tected No. 5C/430, 4/- doz., 50 for 15-. or
100 25/-, 3 -way, 81- doz.. 301- for 50. Post 1/6.
VARIABLE RESISTANCE. -160 ohms, 2
amps. on 101in. Twin Ceramic formers with
control handle. Suitable for dimming, etc.,
35/-, post 2/9.
TELEPHONE SETS. MODERN DESK
TYPE. -28/17/6 Per pair complete.
WALL TYPE also available. 2 complete
units £5. Batteries 516. Twin Wire 5d. per yd.
RELAYS HIGH SPEED SIEMENS 1.700

1,700 ohms, lust the job for radio -con-
trolled models, 211- each. Post 1/3.
CHARGING RECTIFIERS. -Full Wave
Bridge 12 volts 2 amps. 13/6, 4 amps., 22/8.
2 amp. Transformers 241-, 4 amp. 27/3, Post

BALL RACES. -No. EE2, fin. a lin., 3/-.
781n. x 5/16in., 3/6 ea.: lin. x 3/8in., 4/- ea,
Less 6cl. ea. in doz. lots, post free.
THRUST RACES.-13116in. x 3/8in.. 1/6.
15,- doz. Post free.
A.('. MOTOR. -230 volt, 50 cy.. 1/50th
h.p., 3,000 r.p.m. Series with governor,
601-, post 3/-.
A.C. MOTORS, 1 third h.p. 1.425 r.p.m..

shaft, Ball Bearings, 220/230 volts. Contin-
uous rating. Brand New. 26/10/, Cge. 10/-.
A.C. MOTORS. Capacitor 230 volts Fla h.p.
1,425 r.p.m., Tin. x bin. x 5in. overall, 23/10/-.
Cge. 5/-.
SWITCHES. -A row of 5 in a flush mount-
ing Bakelite moulding 5/in. x Din. x tin.
Ideal for model railways. 516, post 1/0.
VACUUM PUMPS or Rotary Blowers. -
Ex R.A.F. Brand New. 7 cu. ft. per min.
10 lbs. per sq. in. at 1,200 r.p.m. Size bin. x
4in. x 4in., 2 x lin. shaft. 22/8 each, post 2/9.
MASTER CONTACTOR..=A precision
made clock movement, contact making and
breaking twice per second, with regulator.
Brand new in soundproof oak case. Many
uses, blinking lights, etc. 151- ea. Post 216.
VOLTMETERS, D.C.-0-20, or 0-300.
tin. Flush, 10/6 each, post 1/6.
CELL TESTING VOLTMETERR-3-0-3,
in leather case with prods., 25/-, post 2/-.
VOLTMETERS for A.C. Mains 50 CF.
reading 0 to MO volts with clear 5in. dial
only, 80/- ; 21in. Flush, 25/- : 0/15 volts
A.C./D.C. 2/In. Flush, 15/6. Post 1/6.
AMMETERS. -tin. Flush Moving Coil
D.C. 0/50 or 50-0-50. 12/6 ea. 2/in. Flush
Moving Iron D.C. 0/25, 7/8 each. Post 1/6.
AUTO CABLE for car wiring and all
Electrical purposes, waterproof. Single,
4/- doz. yds.: 20/- per 100. 8 Core, 5/- doz.
yds. : 37/6 per 100. Post 1/6,

E LECTRO-MAGNETICCOUNTERS

Post Office type 11A, Counting to 9.999.
2 to 6 volts D.C., 12/6 each, pat 1/6.

WILCO ELECTRONICS
Dept. P.M.

204, LOWER ADDISCOMBE ROAD,
CROYDON.

18" bed. Height of centre 2", between centres
14". T rest and adjustable saw table, 4" face-
plate. Grindstone and Belt, n h.p. Motor
200-250 volts A.G. 3 -power transmission,
PRICE complete 99/6 plus 7/6 carriage and
packing, or £2.7,6 deposit and three monthly
payments of £l.2.6. drill chuck and 3"
circular saw, 5/6 each.

Pelmanism
develops :-
-COURAGE
-INITIATIVE
-JUDGMENT
-WILL-POWER
-CONCENTRATION
-SELF-CONFIDENCE

Pelmanism
eliminates  -

Worry
Pessimism
Depression
Frustration
Forgetfulness
Weakness of

TAKE UP PELMANISM
For Progress and Prosperity

DELMANISM is a working course in 'Practical
Psychology directed to the needs of the average

man and woman.
The Pelman Course is based on over 60 years'

intensive study concurrent with experience in dealing
with the difficulties, failings, fears, aspirations and

- ambitions of more than a million men and women of
alt ages and occupations in all parts of the world.

You would like your affairs to prosper and your
income to increase. Pelmanism will help you to
achieve this and will enable you to develop that zest
for living which comes with an awakened mind ; also,
with quickened mental powers, your awakened
ability will enable you to enjoy those purchasable
pleasures that come with extra money.

Pelmanism is a true philosophy of living for ordin-
ary sensible people who wish to make the best of
themselves at all times and under all circumstances,

The Pelman Course is simple and interesting and
takes up very little time ; you can enrol on ihe most
convenient terms. The Course is fully described in a
book entitled " The Science of Success," which
will be sent, gratis and post free, on application to :-

HOW TO LEARN'
LANGUAGES

The Pelman Languages
Institute teaches French,
German, Spanish and
Italian without translation.
The Pelman method is ex-
plained in four little books,
one for each language.
Write for the book that in-
terests you and it will be
sent to you by return,
together with a specimen
lesson, gratis and post
free.
Pelman Languages Insti-
tute, 130, Norfolk Man-
sions, Wigmore Street,

London, W.1.

PELMAN INSTITUTE
130, Norfolk Mansions, Wigmore St., London, W.I

WELbeck 14.11
" 'POST THIS FREE COUPON TODAY" " "

To the Pelman Institute,
130, Norfolk Mansions. Wigmore Street,

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

" The Science of Success "
Name

(Block letters, please)

Address

PELMAN (OVERSEAS) INSTITUTES :
DELHI, 10, Alipore Road. MELBOURNE,
396, Flinders Lane. DURBAN, Natal Chambers
(P.O. Box 1489). PARIS, 176, Boulevard Hausmnann.
AMSTERDAM, Prinsengracht 1021.

ALL-PURPOSE UNIVERSAL SAW
Fits any 4" Electric Hand Drill. Saws ten times faster
than by hand. Blades supplied for cutting metal and
plastics. Saws If" timber. Will jigsaw, cross -cut, etc.
PRICE for complete attachment and three blades, 49/6
post paid, or El deposit and three monthly payments
of 11/-.

MOTORISED LATHEj
I frit°

ALL IN LINE GEARED 5" RIP SAW
Fits any 1" Electric Hand Drill. Outstanding features include:
5" Cutting Blade, Self -Lubricating Bearings, Depth Gauge,
Graduated Scale for Bevel Cutting, Groover fitted at extra
cost if required.
PRICE 69/6 complete, or El deposit and three monthly
payments of 18/-.

I DE LUXE MODEL
All Electric Variable PAINT SPRAYER
Complete with Ceiling Adaptor. Ideal for car spraying and
house decorating, cellulose, paints, enamels, oil distemper,
insecticides, etc. Flashproof switch fitted ; top container
for thick paint, bottom for thin liquids.
CASH PRICE 75/-, or LI deposit and three monthly
payments of El.

All Popular Makes of Drills and Accessories supplied on
Easy Terms

All Articles Fully Guaranteed -money back if no: satisfied.
Write for information or leaflets to Tel. : Wokingham 1502.

UTILITY INDUSTRIALS, STATION POINT, WOKINGHAM, BERKSHIRE

SPECIAL OFFER
G.E.C., -B.T.H. &

WESTINGHOUSE
GERMANIUM CRYSTAL

DIODES
I,/- each. Postage 2.1d.

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase of these
GUARANTEED diodes from
manufacturers enables us to

this attractive offer

fully
the

make

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
All gauges available

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

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOUN TYPE COIL

FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Pu b I ication s.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil

RECEPTION GUARANTEED
Polished wood cabinet, IS/- post 1/3.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

O
DISCOUNT ON PRICES !Full particulars with our 1956Handbook 'THE ROMF. CON-STR UCTOR which also contains*BATTERY CHARGER--Details for building a CHEAPcharger for your car battery.*23 CERCUITS.-S up er he ts ,-T.R.F. Sets, Amplifiers, FeederUnits, Test Equipment, etc.*SUPERIIETS.-Full

construc-tional details, supa-simplifiedlayout and point-to-point wiringdiagrams for building a varietyof superhets.
*COIL PACK. *CAR RADIO,*B.E.O. UNIT. *I.F. STAGE,*MAGIC EYE. Full Constre-

De*RADIO&N.? Pagtaiesis.ofinforma-tion. Resistance Colour Code,Formulm, and "know-how."
*CATALOGUE. -Profusely illus-tpated price list of components.All at We (plus 3d. post). Sendfor your copy to -day
SUPACOILS ( Dept. P.M.12.)
/et Markkouse Road, London E.17Telephone : REY 6896

PORTASS LATHES
DIRECT PERSONAL SERVICE,
LARGE DISCOUNT FOR CASH

NO INTEREST CHARGED
for easy terms.

CAN ANYONE -DO BETTER
1/- for Lists, please. Dept. P.M.

BUTTERM ERE WKS., Sheffield, 8

PORTABLE

TEST

PANEL
for workshop or
laboratory use I Ranges (AC & DC)
Two separate 0 - 30 mAmoving coil
meters, one for
voltage and the
other for current
measurement.
Supplied in °°d- Size 84" x 54" x 2'en case with metal
front and with test light and portable
prods.

Price EC . 10 . 0 (incl. post/pkg.)

Order now from:-
LILL Institutes, Dept.T.P.32, London, W.4

IC87

- 10v, 0 - 25v
0 - 500v
0 - 10,000 ohms
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IF flying saucers and their operators are of
extra -terrestrial origin we are con-
fronted with a question of great magni-

tude-from where in the solar system or
beyond do these visitors and their strange
vehicles stem ?

The Solar Planets
With the aim of establishing whether or

not the respective physical conditions of the
planets are capable of sustaining life, we
turn first to the planet Mercury.

Antoniadi, the Greek astronomer, came to
the conclusion that Mercury revolved on its
axis once in 88 days. This is equal to its
orbital period. Schiaparelli had previously
suggested this to be the case. It is thus seen
that Mercury has a similar axial rotation
relative to the Ann as the moon has relative
to the earth. Therefore, apart from libration
due to the ellipticity of the Mercurian orbit,
the planet always presents the same face to
the sun. Mercury, being an inferior (inner
orbit) planet the same as Venus, varies in
appearance from the crescent to the gibbous
form as viewed from the earth. It is not an
easy planet to observe due to the close orbit it
pursues around the sun. Just before sunrise
or shortly after sunset it may be visible.

Certain dusky patches on the planetary
surface are obviously permanent ; chief
amongst these being the Solitudo Hermae
Trismegisti, meaning the Wilderness of
Mercury the Thrice Greatest. When at peri-
helion (nearest the sun) in its orbit the
temperature of the sunlit planetary face
exceeds 800 deg. F. ; whilst the face that is
continually turned away from the sun registers
a temperature lower than anywhere else in
the solar system.

Due to the small mass of Mercury and its
proximity to the sun, general scientific
opinion holds that any atmosphere the planet
originally had must have virtually escaped
into surrounding space. If this is true then
the planet must be completely eliminated as
a possible abode of life in_ any form. This
sweeping assumption has, however, been
challenged more than once.

Schiaparelli and Antoniadi both noticed
that the permanent markings on the Mer-
curian surface were at times very obscure.
This led them to suppose that some form of
cloud was responsible for the fluctuating
clarity of the markings. As clouds cannot
travel laterally unless an atmospheric medium
is available, it was assumed that Mercury did
in fact possess some type of atmosphere. This
opinion was substantiated by the research of
Dr. Dollfus, who in 1950 announced the
probability of a tenuous atmosphere surround -

From Which Planet Do They Originate? Is

There Life on Them? By " THEORIST "

We Do Not Necessarily Subscribe to the Author's Opinions.-Ed.]

ing Mercury. A peculiarity of this evidence
is that Dr. Dollfus and his colleagues drew
their conclusions from polarimetric observa-
tion, which, unlike direct observation, is an
indirect approach to the problem. They do
not necessarily agree, however, with the
opinion that cloud forms exist in the tenuous
atmosphere. Nevertheless, the evidence
from these two different sources of investiga-
tion strongly suggests that Mercury is not
devoid of an atmosphere.

Another puzzling feature of Mercury is the
temperature distribution over the planetary
surface. At the terminator or division between
light and darkness, quite often referred to as
the twilight zone, the temperature will drop
from somewhere in the region of 300 deg. F.
to well below zero. It seems feasible from
this that a certain band of the surface encir-
cling the planet will possess an equable and
moderate temperature. By moving towards
or away from the sun. horizon one could
experience all the gradations of temperature
existing between terrestrial equatorial and
polar limits-and a lot more besides if one so
wished. The real problem here is to try to
postulate what would happen to a planetary
atmosphere under these conditions.

It is obvious that any type of atmosphere
on Mercury must be generated in the twilight
regions. The intense cold on the darkened
hemisphere must bind the majority of elements
in a liquid or solid state, whilst the heated
side could only retain an atmosphere composed
of the heavier elements such as oxygen and
carbon dioxide.

In the terminator regions of the planet it
is probable that lower forms of life could

emerge and survive, but the prospects of
finding higher manifestations of the life force
are rather remote. Nevertheless, it must be
confessed that even the worst apparent location
as an abode of life cannot be dismissed as
entirely impossible.

When at some future date space travellers
from the earth make the arduous and danger-
ous trip to Mercury, it will be in the Mercurian
zones of twilight that they land their space-
ship.

Mystery of the Major Planets
Moving outwards beyond Mars we come

to the giant planets of Jupiter and Saturn
and their many attendant satellites. These,
along with Uranus and Neptune, are known as
the major planets of the solar system. Each
one of them is enveloped in an extensive
atmosphere which rules out the chance of
observing the planetary surface. The gener-
ally held view that each has a thick shell of
ice enclosing the planetary core is open to
question when considering the observed
activity of_these dense atmospheres.

A detail typifying the mystery which
literally surrounds the major planets is the
great red spot seen in the atmosphere of
Jupiter. This phenomenon, which is elliptical
in form, with a maximum dimension of well
over 25,000 miles, has been observable for
about three-quarters of a century. Sometimes
it is of striking intensity whilst at others it
becomes difficult to locate. The probability
of its being a gigantic cloud of gas and dust
overhanging a Jovian volcano is sometimes
refuted on the grounds that the red spot has

Name of
planet

Mean distance from
Sun in miles

Period round Period of
Sun in years axial rotation

Diameter
in miles

Mercury ... 36,000,000 .24 88 days 3,100
Venus ... 67,200,000 .62 20 to 3o days 7,700
Earth ... 92,900,000 1.00 23 hrs. 56 mins. 7,927
Mars ... 141,500,000 1.88 24 hrs. 37 mins. 4,200
Jupiter ... 483,300,000 11.86 9 hrs. 5o mins. 88,700
Saturn ... 886,100,000 29.46 to hrs. 14 mins. 75,100
Uranus ... 1,783,000,000 84.01 to hrs. 48 mins. 30,900
Neptune ... 2,793,000,000 164.79 15 hrs. 4o mins. 33 000
Pluto ... 3,666,000,000 248.43 Unknown 5,000( ?)

Notes : The planetary diameters stated are equatorial. The Sun is 864,000 miles in
diameter and revolves on its axis in 25.38 days.

Some of the chief figures relating to the Solar planets.
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an erratic period of rotation around the
planet, which should not be the case if it were
in any way directly related to a special area of
the planetary surface. This argument falls
down, however, when we visualise the upward
progress of a vast volcanic cloud through
hundreds of miles of restless atmosphere.
The variation of drift between successive
upsurges of volcanic matter could be very
extensive indeed, and thus appear to the
earthly observer at irregular, periods and
different locations in the outer shell of the
Jovian atmosphere.

The atmospheric belts circulating round
Jupiter vary from one another in their periods
of rotation. These belts are of a rich coloration
in general, red being the predominant colour.
However, pale shades of blue, dull green,
brown and orange may be observed in the
various belts. Another peculiarity is the
opposite variation of colour in the two hemi-
spheres of the planet. When the colours in
one hemisphere are predominantly red and
orange, the observed colours in the other
hemisphere are very diffuse greens and
blues ; and conversely so. No explanation of
this colour variation or even of the colours
alone is available. It may be ,remarked,
however, that the cyclic effect just described
could be the result of changes at the planetary
surface, much in the same way that the
physical appearance of the earth and Mars
alters with the seasons.

The extremely low temperatures usually
associated with Jupiter and the other major
planets are not easily reconcilable with the
vigorous nature of the observed atmospheric
currents. If the sun's thermal radiation has
so much decreased at those distances as to
preclude it from having any pronounced
effect on the atmospheric masses, then there
is the possibility that some internal source
of radiation is at work. This naturally weakens
the hypothesis of a vast sphere of ice enclosing
the core of each major planet.

It is apparent that until more definite
knowledge of the Jovian and Saturnian plane-
tary surfaces is available we cannot decide
whether animal and reasoning life -forms could
evolve on them. There is one thing, however,
of which we may be sure. If these planetary
surfaces are not the ice -bound barren wastes
which popular scientific opinion suggests,
then the door is wide open to reasoned specu-
lation. All the planets have a common simi-
larity to one another in that the basic elements
of their constitution stem from a single
source, the sun. The life impulse which
quickens inanimate matter is no frail transient
manifestation of nature, but a vigorous natural
law which operates not only in perfect
environs, but in many seemingly impossible
conditions. Its tenacity and readiness to act
is clearly demonstrated in numerous biological
experiments. There are certain organisms
whose survival temperature limits are approxi-
mately 15o deg. C. on the one hand and
-272 deg. C. (the temperature of liquid
helium) on the other.

One further word about Jupiter. Dr.
Burk, of the Carnegie Institute, Washington,
D.C. fairly recently discovered the emission
of radio signals from the planet. At intervals
of three days extending over a period of a
month, Dr. Burk intercepted signals lasting
on each occasion for approximately one second.
Many radio sources have now been located
throughout the Milky Way galaxy, but they
are of a continuous order. The remarkable
point about Dr. Burk's discovery is the regu-
larity of the emissions. As Jupiter revolves in
less than to hours, it would seem that the
emissions occurred only after each seven or
eight revolutions of the planetary body.
The phenomenon, therefore, can scarcely
be linked with the axial rotation and atmo-
spheric circulation of the planet.

Venus and Mars
These two planets are the earth's nearest

neighbours. This fact alone is sufficient to
make them of unique interest to us, but in
addition, in many aspects, they are comparable
to our own planet. In mass and diameter
Venus is almost a replica of the earth, whilst
Mars, though considerably smaller than our
planet, displays polar caps, seasonal change of
surface features, a not too harsh temperature
range, and-most striking, perhaps, of all-a
period of axial rotation which is only 41
minutes more than that of the earth.

There are two distinct schools of thought
regarding the physical condition of the planet
Venus. One is that the planetary surface
represents a scorching desert whereon no
life could evolve. It is assumed that the
lack or early cessation of volcanic activity on
Venus, precluded the emission of substantial
amounts of water vapour into the Venusian
atmosphere. Thus it would not be possible for
oceans to form. The excessive amount of
carbon dioxide and negligible amount
of oxygen present in the dense atmosphere of
Venus suggest a dearth or absence of
vegetable life on the planet.

Oddly enough, the other opinion regarding
Venus is that the planet is almost, if not
entirely, covered by a deep hydrosphere, for
the atmospheric conditions outlined above are
in no way incompatible with such a view.
Further, it cannot be said that volcanic
activity has entirely ceased on Venus. Such
outbursts of activity on the planet as that

Fig. 1.-The planet Venus. (Photo by courtesy
of Mount Wilson and Palomar obserpatories.)

recorded in 1868, when it emitted bright
flashes of light and a vivid red spot was
observed in its atmosphere, and again in 1884,
when an intense white patch was visible on
Venus, tend to substantiate the idea that
volcanic eruptions may still occur on the
planet.

As dense cloud or dust haze in the lower
layers of the Venusian atmosphere prevents
observation of the planetary surface, we are
denied one of the positive means of establish-
ing the planet's axial rotation period. If the
axial period is equal to the orbital period
(between 224 and 225 days)-thus resembling
the moon and Mercury in this respect-
it detracts from the prospects of the planet
as an abode for higher life -forms. For
though solar radiation could to a limited
extent be transmitted to the perpetually
darkened hemisphere by atmospheric pro-
cesses the actual planetary surface on that

side would be intensely cold. To a degree,
however, this belief may be discredited, for
there is evidence of heat radiation from the
Venusian " night " side. Also, from other
fairly recent investigations it is thought that
Venus may have an axial period of less than 30
days. Therefore the Venusian year may
consist of seven or eight very long days and
nights.

Perhaps the most interesting features of the
planet Venus are the two suspected polar
caps. They have been observed occasionally
ever since the middle of the seventeenth
century and apparently mark the north and
south poles of the planet's axis of rotation.
Their existence is accepted without doubt
by many eminent observers. They appear
as brilliant white areas and have been described
as high snow or ice covered plateaux. Viewing
of these phenomena is, of course, constantly
impaired by low layers of cloud. The persis-
tence of these white areas near the cusps of the.
planetary image infers that they are not,.
transienteffects within the atmosphere, but
permanent features of the planetary surface:'
Should these features be extensive regions of
ice and snow, it is obvious that the theory of
Venus being a planet of hot arid wastes and
gigantic dust storms must be forsaken..

The presence of ice or snow caps on Venus
is of very great importance in our speculations
as to whether conscious forms of life exist on
the planet ; for water is imperative in the
creation and survival of plant and animal
forms. (Indeed, 75 per cent. of the human
body is constituted of water in solution, or
combined with tissue colloids where it exists
in the bound state. All reactions connected
with the assimilation of food take place in
aqueous solution.) Should the planet also
possess even a very modest amount of oxygen
the possibility of plant life evolving there is
greatly enhanced. And where plant life
evolves we may with confidence expect animal
life to manifest. For even though the oceanic
theory is probably the correct one, it is not
conceivable that the lithosphere or crust
of the planet is everywhere smooth and
evenly covered by the hydrosphere ; rather
is it more logical to suppose large areas of the
lithosphere upthrust above the water level to
form continents on which plant life may
thrive. This assumption is best explained if
for a moment we visualise the early evolution
of planets such as the earth and possibly Venus.

As the planet gradually radiated its initial
heat its lithosphere would commence to cool.
This action would be accompanied by con-
traction and frequent fracture of the crust as
the internal stresses increased. Vast mountain
ranges and plateaux would be cast up above
the normal surface level. Huge quantities of
water vapour and carbon dioxide would be
discharged and the planet would be shrouded
in stygian darkness, due to the blanketing
cloud -shell.

Much of the sun's radiation would be
reflected or absorbed by thii new atmospheric
shell, and even though the planetary surface
would remain hot for a long time precipitation
would occur in the lower layers of the atmo-
sphere. The rain would be vaporised
repeatedly as it neared the surface, but with
further, cooling the precipitation would pro-
ceed continuously until the great oceans of the
planet were formed. The photograph in
Fig. i shows the planet Venus.

Life on Mars
In the case of Venus we see that the question

of sentient life existing thereon is still a very
open one. There are clear arguments for
and against the proposition, with if anything
the evidence tending to favour the planet
as a possible abode of life. When we survey
the information relevant to the planet Mars,
however, there are distinct signs that it
ministers to various forms of life.

(Concluded on page 207)
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The planet possesses water and oxygen
and even though they are of restricted quan-
tity, we must never overlook the ability of
living creatures to adapt themselves to rigorous
external conditions.

Investigation of the Martian polar caps
indicates that they are not simply atmospheric
phenomena or areas of hoar frost on the
planetary surface. They are composed of
much more substantial material. When
melting occurs during the summer and the
affected cap decreases in size, its colour
strongly resembles that of terrestrial ice. The
caps must indeed consist of snow and ice.

The seasonal change of colour of the many
dark regions on the Martian surface can only
reasonably be attributed to the growth and
decay of vegetation. Thus, when it is the
middle of winter in the southern hemisphere
the darker areas in that hemisphere remain
decidedly green, whilst in the northern

1hemisphere, where it is the height of summer,
the suspected vegetal cover assumes a brown
or pale coppery hue. It is clear from this that

"'plants of terrestrial deciduous and alpine types
may exist on Mars. If the two types grow
together it would account for the predomin-
ance of green in the winter hemisphere, for

4.
then the deciduous plants would be stripped of
their leaves and they would assume a dull
neutral shade merging completely with the
green of alpine growth.

The argument that these dark regions of
Mars are of an inorganic nature manifesting
chemical change due to variation of moisture
and temperature is at once refutable. Dust
storms of considerable magnitude are known
to occur quite regularly on Mars, and if these
areas were of rock or similar inorganic forma-
tion they would long since have been smothered
under a vast layer of dust and sand. Apart
from the polar caps, one would then expect
no portion of the planetary surface to be much
different in colour from the desert areas. Only
the recurring cycle of strong and vigorous
plant life could defeat the advance of drifting
sand and swirling dust.

The Martian Canals
With the safe assumption that vegetable life

flourishes on Mars we must logically concede
that animal life is also present. It is almost
impossible to admit the one form and exclude
the other. Just how far conscious life has
evolved on the planet is a complex question.
In attempting an answer to this fascinating
problem one is compelled to dwell on the
most significant " clue " of all-the canals.

Since Schiaparelli first discovered this
amazing pattern of lines on the Martian
surface in 1877 the controversy has continued
without abate as to their true nature. At the
time of writing this article Mars is moving
into opposition with the earth, when it will
at one point be 35,162,000 miles away from
us. Once again hundreds of astute observers
will try to define the true meaning of the
geometrical pattern which enmeshes the vast
desert areas of the planet. However, actually
to witness the canals is by far the exception
rather than the rule. Unless superbly clear
conditions prevail and the observer has acute
vision, he is doomed to disappointment. That
these remarkable lines do exist cannot be
doubted, for they have on one or two occasions
been photographed.

The assumption that the lines are the result
of chance arrangement of surface features is
open to strong criticism. This is understand-
able when in many cases the lines are so
disposed as to form junctions in desert areas.
They pass from junction to junction or across
deserts from one dark region to another by the
shortest route-as though some immense
engineering project had been undertaken after
a thorough and accurate survey of the planetary
surface. Only highly intelligent beings could
possibly have conceived and executed such a
mighty task. The opinion that these lines are
canals or waterways is substantiated by the

manner in which they develop and become
more clearly defined when the polar caps
decrease and the surrounding area is appar-
ently flooded. In such cases it is natural that
sentient beings would strive to utilise the
precious water to best advantage. That the
estimated width of individual canals varies
between 20 and 5o miles does not, of course,
mean that the water channel is that width.
Rather should we visualise a water channel of
modest width (possibly no more than one or
two hundred yards) irrigating by secondary
canals an area some 20 to 5o miles across.
Put this way it becomes obvious that it is
not the actual canal which is seen, but the
vegetal belt associated with it.

It is in these vegetal belts traversing equa-
torial latitudes that we may expect to find
Martian settlements. Having won their
precious water supply from the frigid polar
regions, it is perfectly natural that they would
desire to live at latitudes where a more suitable
temperature range prevailed. Even so, the
most amicable regions for humanity within
the Martian equatorial zones are rigorous from
a climatic point of view. For whilst the tern -

Fig. 2.-The planet Mars. (Photo by courtesy
of Mount Wilson and Palomar observatories.)

perature may rise to slightly over 5o deg. F.
about noon, it plunges well below freezing
point at night. Even at midsummer on lati-
tudes close to the equator it starts to freeze as
the sun sets. Nevertheless, it would seem that,
provided the oxygen content of the Martian
atmosphere near the surface is sufficient, we
ourselves could survive at those latitudes
without any great difficulty. A photograph of
Mars is shown in Fig. 2.

Martian Space Travellers
If we accept the proposition that the lines

on Mars are canals flanked with vegetation, we
must also accept that these canals were
artificially constructed, for there is no natur-

ally formed geological feature present on the .4
earth or the moon which may be even remotely
compared with them. The stupendous task
of constructing between 5o and 6o canals
(some of them approaching 3,000 miles in
length) across the face of the planet can leave
little doubt in the mind as to the industry,
tenacity and intelligence of the builders.
Considering such mental and practical qualities
in a race of beings evokes the vital question ;
have they since applied those exceptional
qualities to the conquest of space There is no
reasonable ground to deny them the ambition
to explore outer space. Indeed, it would seem
to be more to their advantage to do so than it
would to our own ; yet we earthlings are
strongly attracted to such a glorious adventure
and are even now striving towards its
realisation.

One thing we may be sure of-the tenuity
and general clarity of the Martian atmosphere
would enable an observer on that planet to
view the earth in nearly perfect conditions.
It would not fail to arouse his keenest interest.
Any space expedition setting out from Mars
would almost certainly have the earth as its
goal. Whether they would utilise the moon
as a base from which to examine the earth is
speculative, but highly probable if eventual
colonisation of the earth was intended. In the
extreme minority of their numbers it would be
madness to attempt any immediate settlement
amongst terrestrials, particularly if the latter
showed signs of quarrelling amongst them-
selves.

Lunar Bases
In the polar terminator zones of the moon

bases could be established by space visitors.
The temperature range within these regions
is tolerable. Bases in the lunar equatorial
zones would be exposed to the direct rays of
the sun for a certain period each month as the
satellite orbited the earth. Any base estab-
lished on the moon would invariably be of an
underground type. Properly lined to prevent
leakage of air through the porous rocks, one
may visualise the creation of a subterranean
village. This type of base would also offer the
greatest safeguard against impinging meteor-
ites, for we must remember that the moon has
no protective atmosphere. Possibly when
earthlings land on the moon this type of base
will be contemplated-possibly they may be
invited to share accommodation already
prepared! Over the years evidence has
accumulated which suggests that the moon
may have been visited and explored by beings
other than ourselves. Flashing points of light
on the lunar surface, discs of light observed
leaving or approaching the moon, and various
other phenomena all suggest that our satellite
may be utilised by sentient beings.

In conclusion we must concede that life is
far from being the monopoly of the earth.
Sentient beings on other solar planets or even
on planets beyond the solar system may be
expected at some time during their evolution
to entertain the idea of space travel and
eventually to put that idea into effect. Just as
astronomy ranks with the noblest of the
sciences, so the concept and realisation of
space flight must represent an immortal
achievement in the annals of mankind-hero
or elsewhere.
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THE JUNIOR CHEMIST
A Series of Articles Describing Experiment3 Suitable

for the Home Laboratory

No. 2.-Experiments with Oxygen
OXYGEN is the first necessity of our

existence. The atmosphere we breathe
is made up of a mixture of oxygen,

nitrogen, carbon dioxide (carbonic acid gas),
and a small percentage of rare gases, including
helium. It is the oxygen alone which is
essential for the life of all breathing animals,
the nitrogen and rare gases are inert, while
the carbon dioxide is the product of our
breathing ; we inhale oxygen and exhale
carbon dioxide. Remarkable as it appears,
in spite of the rate at which oxygen is taken
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Water
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in jet
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air.
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A small glass flask with a cork
to fit.

A length of narrow
tubing (about ISin.).

A large bowl.
A few jam jars, each with a piece of stout

paper to cover its mouth.
A " bee -hive" shelf.
Arrange the apparatus as shown in Fig. r.

Bend the glass tubing, following the directions
given in last month's article, and, using the
cork borer, make a hole through the cork
just large enough to accommodate the tube
(see Fig. 2). Make sure the joint is air -tight.
Make a " bee -hive " shelf out of an old tin
box, as shown in Fig. 3, and place this in the
bowl over the delivery end of the glass tube.
Place also in the bowl the jam jars and their

paper covers. Now pour
water into the bowl until
the jars (lying on their
sides) are submerged and
full of water (see Fig. r).

Procure oz: of pot-
assium chlorate and 2 oz.
of manganese dioxide,
mix them gently on a
paper and introduce the
mixed powders into the

flask. Replace the cork and tube.
(Caution : When handling potassium chlorate
treat it with respect and care ; friction will
cause it to explode readily.)

Now commence to heat the flask gently
with either the bunsen or a spirit lamp,
exercising caution and control over the heat
at first, thus avoiding cracking of the glass-
ware.

Bubb/es of
oxyer

Fig. 1.-Genei al co rangement of the apparatus

from the air by our lungs and replaced with
the deadly carbon dioxide, the percentage of
the life-giving gas remains the same. This is
due, briefly, to the breathing action of green
plants in sunlight, who find carbon dioxide as
necessary to their existence as we find oxygen.
The story of this wonderful provision of
nature, this photo -synthesis, as it is known,
which keeps a constant supply of oxygen in
our atmosphere, is worthy of study and
experiment by any scientifically -minded
individual.

Oxygen
The process of breathing is one of com-

bustion, or burning ; we take into our lungs
air, the oxygen in it combines with, the food

Cork

Flask

Glass tube

Fig. 2.-The tube fitted into the cork of the
flask.

carbon in our bodies, and we breathe out
carbon dioxide. If the amount of oxygen in
the air were greater, the combustion would be
accelerated and our lives would probably be
correspondingly shortened. As an example
of this it might be observed that one of the
earliest experiments was the introduction of
living mice into an atmosphere of pure
oxygen, when an immediate increase of
vitality and quickened movement were mani-
fest.

Preparing Oxygen
The following apparatus is required :

for making oxygen.

Water

glass

Paper cover
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.Fg 4.-Slipping a
sleet of paper under
the bottom of a jar
filled with oxygen.

Fig. 3 (Left).-The
beehive shelf.

Bubbles will be seen rising from the end
of the delivery tube. For the first two or
three minutes neglect those, as they are
formed merely of hot air driven out of the
flask by expansion. When a steady stream of
bubbles is seen to be delivered from the
tube, take hold of a jam jar, bring it upright,
keeping its mouth beneath the surface of the
water, and stand it over the hole cut in the
top of the " bee -hive " shelf. The gas will
bubble into the jar, displacing downwards
the water which fills it. When the jar is full
of oxygen and all the water is driven out
quickly slide a paper cover over the mouthof
the jar (see Fig. 4) and remove it from the
bowl, at the same time replacing it by another
jar. Continue this until no more gas comes
over, collecting as many full jars as possible.
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We have now several jars of pure oxygen
with which to perform some fascinating
experiments.

Stopping the " Sinking Feeling "
Remove the cover from a jar of oxygen

and take two or three deep breaths of the
contents. A feeling of buoyancy' nd exhilara-
tion will immediately be noticed.

77npkne

Fig. 5.-Making iron wire
oxygen.

Fig. 6.-A long -handled

S//ding mete/ shield

burn in a jar of

tinplate spoon.

Re -lighting a Piece of Charring Wood
Obtain a thin splint of wood and hold it

in a flame until it takes fire. Now blow it out,
and as it is glowing, plunge it into a jar of
oxygen. Immediately the stick bursts into a
brilliant white flame, reminding one of
November the Fifth.

Artificial Daylight
This experiment is far more effective if

performed with the " lab." in darkness.
Holding a 6in. length of magnesium ribbon
with a pair of pliers, ignite its free end in
the bunsen flame and lower the burning
metal into a jar of gas. The magnesium
burns with a most intense and blinding white
flame, which lights up the room like brilliant
sunlight. Do not look directly at the light,
unless through smoked glass, otherwise the
optic nerve will become temporarily " fogged,"
Performed out of doors, on a large scale at
night, the neighbourhood can be well
illuminated for some distance around.

Making Iron Wire Burn
For this experiment we require a length

of florists' iron wire. Hold one end in a
flame until red hot, then quickly introduce it
into a jar of oxygen (see Fig. 5). The wire
takes fire, burning brilliantly and throwing
off sparking globules. As we are apt to
regard iron as being of an incombustible
nature, the spectacle of iron wire actually
burning is most interesting. A darkened room
again improves the experiment.
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FOR SALE
COMPRESSORS for sale, 2i CFM,

1801bs. sq. in., on metal base,
with driving wheel and receiver,
price £3 ; 3 h.p. Heavy Duty Motors,
price £3 , carriage forward. Wheel-
house, 13, Bell Road, Hounslow.
(Phone: Hounslow 8749.)
HOUSE SERVICE METERS, credit

and prepayment available
from stock. Universal Electrical, 221,
City Road, London, E.C.1.

100,000,000 Nuts, Bolts,Screws,
Washers, Rivets, etc., in stock.
Engineers' Haberdashery. Send s.a.e.
for latest list. Whiston (Dept.
PMS), New Mills, Stockport.
RUBBER MOULDS for Plastic Or-

naments from 1/- each. New
illustrated catalogue 9d. Moulding
compound for mould making 8/6 per
lb. Metal toy casting moulds from
3/- each ; s.a.e. for list. F. W.
Nuthall, 69, St. Mark's Road, Han -
well, London, W.7.
" 1:1111ERSPEX " for all purposes,

-1- clear or coloured dials, discs,
engraving. Denny, 15, Netherwood
Road, W.14. (SHE 1426, 5152.)
GLASS FIBRE car bodies, sidecars,

boats, models, trial unit, 13/9.
Glass Cloth for wooden boat repairs.
trial lot 26/3, or quotation for any
surface area. Polyester Resin
Embedments, biological, botanical
and metallurgical mounts, beautiful
water white castings, impregnate
porous metal castings, trial unit
11/3. Epoxy -Resin, the best resin
for metal ear body, mudguards.
a heel -arch and frame repairs, trial
unit 12/6. Burst pipes and tanks
with glass cloth and tape 12/-. Trial
Units for all purposes, each contain-
ing free mixing and dispensing
equipment and information sheets.
Epoxy Paint, waterproof, heat resis-
tant porcelain finish for baths,
kitchen walls, hardboard, etc., 14/ -
pint, with Catalyst, white, black or
clear. Information Sheets on glass
fibre technique, list with price list,
stamp, please. " Business Man's
Guide to the Glass Fibre Technique,"
15/-, post free, 81 pages. Glass Fibre
Experts with units for all purposes
are Silver Dee Plastics, Desk A4/3,
Hartington, Staveley, Chesterfield,
Derbyshire. Part post 1/- on units,
please.
CHEAP GOVERNMENT WIRE ! ! !

Ideal for training fruit trees,
peas, beans, roses, arches, green-
houses, tomatoes, raspberries, tying,'
etc. ; strong, flexible, steel -stranded
and waterproof covered ; several
thicknesses. Postcard to -day for free
samples. Greens Government Stores,
511, Albert St:, Lytham.
AQUALUNG BOTTLES, large, high

pressure, long range. 23in. x
fiiin. dia., 55/- ; Air Bottles, 29in.
x 8in., 450 p.s.i., 35/-; s.a.e. list.
Unwin, 7, Bousley Rise, Ottershaw.
BRAND NEW Brooks # h.p. Motors

(ball -bearing), 230 v. A.C.. 50 c..
2,800 r.p.m. Ideal for driving wood-
working machines, grinders, etc.
Latest type fully guaranteed split
phase, £8/17/6 ; Capacitor, £10/5/-;
carriage paid mainland. Approval
against cash. P. Blood & Co., Arch
Street, Rugeley, Staffs.
GGENUINE D-RUMMOND 31,in. Bench

Lathe with standard equipment.
3 chucks and many extras, all
literally good as new, £45, buyer
collects. Crowther, Riddings, Long
Preston, Yorkshire.
SLIDE RUIN -S, all makes. Cata-

logue from Phillips, 173. Han -
worth Road, Hounslow. Middlesex.

WOODWORKING
WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 7in., £4/15/- ; 8in.,
£51101- ; 10in., complete motorised,
£30. Planers, 5in., £12 ; Bowl Turn-
ing Heads, £4; with 8in. Saw Tables,
£7/10/-. Lathes £7/10/- ; Combina-
tion Lathes, £10/10/-. Motors,
Pulleys. Belts, etc. 12 months'
written and money refund guarantee.
4d. stamp for illustrated booklet.
James Inns (Engineers). Marshall
St.. Nottingham.

ARE YOU LOOKING FOR A
RELIABLE FIRM for Timber,

Plywood. Wallboards, Veneered Ply-
wood ? Call at our warehouse or
send s.a.e. for price lists. N. Gerver,
2/10, Mare Street, London, E.8' (near
Cambridge Heath (E:R.) station).
(AMHerst 5887.)
WOOD LATHES, Motors, Jig Saws,

Planers, Circular Saw Blades,
Saw Spindles and Benches. Turning
Tools, etc. New illustrated literature.
price list, extended credit terms now
available, price 6d. (stamps, please).
D. Arundel & Co., Mills Drive, Fern -
don Road, Newark, Notts.

PHOTOGRAPHY
ENLARGER and Camera Bellows

supplied ; also fitted. Beers, St.
Cuthbert's Rokci, Derby.
PHOTO - ENLARGER CASTINGS.

Complete sets, including bellows.
35/-, for 35mm. x 2tin., 2fin. x
3rin. Extremely good value. S.A.E.
for deails. V. J. Cottle, 84a, Chap-
lin Road, Easton, Bristol, 5.

BOOKS
10,000 FORMULAS, Processes,

Recipes, Trade Secrets.
This is the 1,000 -page money making
and money saving book of the cen-
tury. Limited number again avail-
able. Full approval against payment.
27/6, p.pd. Below:-
QMALL BOATS YOU CAN BUILD. 3/10, p.pd. Below: -
40 POWER TOOLS YOU CAN

MAKE at low cost. Lathes,
Saws, Drills. Polishers. Sanders,
Presses, Planers. etc., etc. Only
book of its kind. 12/6, p.pd.
Below:-
MODERNISE YOUR KITCHEN.

2 -colour plans, cabinets, fit-
ments, everything. 3/10, p.pd. Be-
low:-
BUILT-IN FURNITURE FOR YOUR

HOME. Many 2 -colour plans,
modern designs. 3/10. Below:-
B UILD YOUR OWN Photo Equip-

ment ; 12 designs in two books.
Enlargers, printers dryers, timers,
etc. 6/-, p.pd. Below:-

AMERICAN BOAT BUILDERS
Annual 28 boat plans, 8-22ft.,

and other helpful articles. 7/6, p.pd.
Below:-
rrELESCOPES-DESIGN AND CON-
-a STRUCTION, only 3/-, p.pd.
Really outstanding American designs
at lowest cost to make. Below:-
HOW TO REWIND and Service

Electric Motors, Generators.
Complete Practical Book, only 3/-,
p.pd. Below:-
LATHE HANDBOOK, 3 books in one,

5/, p.pd. ; wood -turning, metal
turning, metal spinning, jigs attach-
ments, special operations ; 200 illus-
trations ; outstanding, practical
" how -to -do -it " material throughout.
Below:-
ARC AND SPOT WELDERS for the

small shop. Easily, cheaply
made. Full plans. 3/-, p.pd.
Below:-

Lists free. American Publishers
Service (P.), Sedgeford, Norfolk.

TOOLS
STEEL NAMESTAMPS, Nameplates.

Branding Irons, Stencils. Price
list from: Swallows, Garden Street,
Sheffield.

HOBBIES
riloy & GAME MANUFACTURE.

The world's first journal
specifically devoted to the manufac-
ture of toys, games, sports equip-
ment and amusement novelties.
Annual subscription £11101-. Speci-
men copy 2/6. Techniview Pub-
lications Ltd., 125, Oxford Street,
London, W.I.
SEREN ASTRONOMICAL MIRRORS,

from 4in.-58/6 according to
quality. " Make Your Own " Outfits,
all optical elements finished ready for
use, 4in. from 72/6, lin. and kin.
eyepieces give x42, x84. Only wood,
etc., to buy, blueprints and full direc-
tions supplied; s.a.e. for details.
Seren Astronomical Mirrors, 12.
Jeymer Drive, Greenford, Middx.

ALUMINIUM LAUNCH HULLS,
16in., 2/6 ; 20in., 3/9 ; postage

1/3 ; Clockwork Motors, 3/3 and 4/6 ;
Rudder and Tube, 1/-. " Clyde "
Ship Plans List " K." 3d. Glass -
ford's, 89. Cambridge Street, Glasgow.

MAKING YOUR OWN ? Tele-
scopes, Enlargers, Projectors

or, in fact, anything using lenses.
Then get our booklets " How to Use
Ex -Gov. Lenses & Prisms," price 2/6
ea. Comprehensive lists of optical,
radio and scientific equipment free
for s.a.e. H. W. English, Rayleigh
Rd., Hutton, Brentwood, Essex.

WATCHMAKERS
WATCH REPAIR SERVICE, un-

rivalled for reliability and
speed, coupled with reasonable
charges. Part jobs welcomed.
Material supplied. Hereford Watch
Co., 13, Castle Street, Hereford.

BALANCE STAFFS, Hairsprings,
Jewel Holes, fitted ; Spare Parts

for all current models ; s.a.e. for
lists. Western Watch Supplies Ltd.,
17, Yorke Street, Wrexham, Denbigh.
WONDERFUL HOBBY, 10 English

Lever Watch Movements from
Gold and Silver Cases. take 20/- the
10 ; 10 Geneva Movements. 10/- the
10 : 10 Swiss Lever Movements, 15/ -
the 10; 10 Cylinder Wristlet -Move-
ments, 15/- the 10 ; 10 beautiful 15 -
jewel Wristlet Lever Movements from
Gold Cases, 50/- the 10. Merkels',
Jewellers, Grey Street, Newcastle -on -
Tyne,
1710 DEALERS. -10 Ingersoll, Ser-

vice-R. and other known Pocket
Watches, our price 40/- the 10 ; 10
Ladies' and Gent's Wrist Watches.
50/- the 10 (bargain). Merkels', The
Old Firm, Grey Street, Newcastle.

EDUCATIONAL
MERCHANT NAVY Radio Officer

Cadet Training School. World
travel and adventure overseas.
Brook's Bar, Manchester.
LEARN IT AS YOU DO IT-we pro-

vide practical equipment com-
bined with instruction in Radio,
Television, Electricity. Mechanics,
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes,
Dept. PM47, London, W.4.
FREE ! Brochure giving details of

Home Study Training in Radio,
Television, and all branches of Elec-
tronics. Courses for the Hobby
Enthusiast or for those aiming at
the A.M.Brit.I.R.E., City and Guilds.
R.T.E.B., and other Professional
examinations. Train with the college
operated by Britain's largest Elec-
tronics organisation. Moderate fees.
Write to E.M.I. Institutes, Dept.
PM28, London, W.4.

HANDICRAFTS
QWISS MUSICAL BOX MOVE-
" MENTS, only 14/9. post free.
Wonderful selection of tunes. S.A.E.
for tunes list. Swisscross, Dept.
V.116, Winifred Rd., Coulsdon,
Surrey.

TUITION OR TECHNICAL
TRAINING

INCORPORATED Practical Radio
Engineers home study courses of

radio and TV engineering are recog-
nised by the trade as outstanding
and authoritative. Moderate fees to
a limited number of students only.
Syllabus of Instructional Text is
free. " The Practical Radio
Engineer " journal, sample copy 2/-.
6,000 Alignment Peaks for Superhets,
5/9. Membership and Entry Condi-
tions Booklet, 1/-, all post free, from
the Secretary, I.P.R.E., 20, Fairfield
Road, London, N.8.

FIBRE GLASS
B0NDAGLASS TRIAL PACK, 9/6.

Car Body Repair Kit, 15/-. Full
instructions. S.A.E. for price, list
and gen sheet on car body repair
and construction. Compare our
prices. Buy what you want from
the people who manufacture with
fibreglass. Bondaglass. 40A, Par-
sons Mead, Croydon.

HOME BOAT BUILDING
BUILD YOUR OWN BOAT this

winter ! Plans, Kits, or com-
pleted Craft, Canoes, Dinghies,
Speedboats ; s.a.e. Wyvern Boats
(G.N.l, Milborneport, Sherborne,
Dorset.

ELECTRICAL
MODEL ELECTRIC MOTORS.

Amazingly powerful and econo-
mical. " Minim° " 9/6, " Maximo "
13/6, post paid. 3 to 6v and 3 to 9v.
speed 4/5,000 r.p.m., size liin. x
liin. ; weight lioz. Drives: Boat
Propellers, lin. and liin. , Aero-
plane, 5in. and 8in. Model Elec-
tric Motors (Dept. P.M.L.), " High-
land," Alkringt on, Middleton,
Manchester.

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-

tive prices, e.g., 5 amp. Twin Cable,
48/- 100 yards ; Lampholders, 7/ -
dos.; 5ft. Battens, 51/6; quality and
immediate despatch guaranteed.
Request list. Jaylow Supplies, 93,
Fairholt Road, London, N.16. (Tele-
phone: Stamford Hill 4384.)

INDUCTION MOTORS, shaded pole,
tapped, 200/250 volts, 2,705 r.p.m.,

3in.-oz. torque, new, approx. 475, to
clear Box 132, c/o, PRACTICAL
MECHANICS.

LATEST TYPE Electric Convector
Heater for a few shillings. Black

heat element and full plans, 4/3.
British Mech. Patents, Ringwood,
Hants.

SITUATIONS VACANT
A M.I.Mech.E., A.M.Brit.I.R.E., City

(c3,- and Guilds, etc., on "No Pass
-No Fee " terms. Over 95% suc-
cesses. For details of Exams and
courses in all branches of Engineer.
ing, Building, etc., write for 144 -page
Handbook - Free. B.I.E.T. (Dept.
967B), 29, Wright's Lane, London,
W.8.
CINEMA OFFICER required by
 Nyasaland Govt. for Information
Section, Secretariat for tour of 2-3
years in first instance with prospect
of pensionable employment. Com-
mencing salary according to expc. in
scale £825 rising to £1,200 a year.
Outfit allowance £30. Free passages.
Liberal leave on full salary. Candi-
dates must be Single, of good educa-
tion, with a keen mechanical bent
and Administrative ability. They
should be able to maintain film
projectors. tape -recorders and other
cinema equipment and should have a
knowledge of the mechanics of radio
and amplifier circuits. Write to the
Crown Agents, 4, Millbank, London,
S.W.1. State age, name in block
letters, full qualifications and experi-
ence and quote M3B/43803/PL.

MISCELLANEOUS
IvrHE BENDELLE CHART solves

bend allowance problems and
slide rule type calculations. 7/6, post
free. Whittaker Enterprises, 233,
Pear Tree Avenue, Bitterne,
Southampton.
B UILD YOUR OWN REFRIGERA-

TOR. all components available
at reasonable prices. Frigidaire
flowing cold units. £5 ; small units.
Kelvinator, etc., £4 ; # h.p. heavy
duty Motors, £3 ; Chrome Cabinet
fittings, new, £1 ; money back guar-
antee ; s.a.e. for list and schematic
diagram. Wheelhouse. 13, Bell Road,
Hounslow. (Phone: Hounslow 8749.)
MULTI -PURPOSE SPINDLES. --

Ball -bearing plumber blocks,
pulleys, belts, motors. engines. Com-
plete new range of Transmission
Equipment. List free. Illustrated
catalogue, 9d. Beverley Transmis-
sion. Sturton-le-Steeple, 4, Notts.
RUBBER MOULDS for Plaster

Ornaments, Wallplaques, etc.
Sample and list, 4/11 ; trade en-
quiries invited. Castmoulds (Dept.
M). 43/45, Waller St., Hull.
" VORTUNES IN FORMULAS," 900-

-v-' page American book of formula.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2),
Hastings.

(Continued on next page)
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(Continued from previous page;
AQUALUNG and Compressor Equip-

ment, Ballraces and Mis-
cellaneous Items. Lists 2d. Pryce
157. Malden Road. Cheam.
"TEAM CARS, Boats and small
t 3 stationary Power Units are
described in " Light Steam Power."
Your copy and comprehensive illus-
trated lists of drawings and castings
for 3/6. " Light Steam Power,"
Kirk Michael, Isle of Man, U.K.

GENERAL CERT.
OF EDUCATION
THE KEY TO SUCCESS E SECURiTY

Essential to success in any walk of life! What-
ever your age, you can now prepare at home for
the important new General Cert. of Education
Exam., on "NO PASS NO FEE" terms.
You choose your own subjects -Educational,
Commercial or Technical. Recently announced
big extension of subjects gives everyone the chance
to get this valuable Certificate.

SEND FOR FREE 136 PAGE BOOK
Full details of how vote can obtain the General Cert.
are given in our 136 -page Guide -Free and
without obligation. Personal advice on request.
Write today, School of Careers. Dental)
29-31, Wright's Lane, London, W.S.
"NO PASS -NO FEE"

32 -page Booklet

STEAM
FOR

PROCESS

on

The Bulletin " Steam for Process " explains
in clear words and pictures, most of the
things an engineer ought to know about
the use of steam for heating and process

purposes. Copies free on request.

SPI RAX-SARCO LTD.

(TECHNICAL DEPT.)

Cheltenham, Glos.

Glorious Health -Giving SUNSHINE

Bathe in the wonderfully
luxurious Ultra -Violet and
hdra-Red Rays of the
" SCIENTIFIC " COMBINED
SUPER -TONIC SUNLAMP
and get A MARVELLOUS
TAN. Thourpassable quality
of emission. 'Wonderful tot
RHEUMATISM. etc.

E4 ONLY
Send S.A.E. for Illustrated Brochure to

Dept. 55 SCIENTIFIC PRODUCTS,
Cleveleys, Lancs.

Complete with goggles

90,000 PIANISTS
have learned to play the piano beautifully

with the aid of my POSTAL
lessons. Everything is so
clearly explained that,
even if you do not know a
note, you will, with only
half an hour's practice
each day, become a pro-

ficient pianist in 9-12 months.
Ordinary music : no freakish
methods. My class is seldom less
than 2,020 pupils. I have taught
over 90,995 and I CAN TEACH
YOU. Free Book and advice. Say

if Beginner, Mod. or Adv.
Mr. H. BECKER.
858, The Hall,
Centurion Road,
Brighton, Sussex.

AUTOMATIC (TIME) SWITCHES
New and reconditioned 15 day clock-

work and electric switches
from 35/ -

Send S.A.E. for illustrated details to :-
DONOHOE (TIMERS)

GEORGE STREET, NORYFI SHIELDS,
NORTHUMBERLAND

NEWNES PRACTICAL MECHANICS

This E 1.0 RA SOCKET SET

25/-
DOWN

This giant set or ELORA ' Sq. DriveSocket Wrenches of Chrome -VanadiumSteel with bright Nickel finish in ahandy, blue crackle enamel metal case.
It comprises a Reversible Ratchet. Speed
Brace, T -Handle, 5^ and 10" Extensions,
Universal Joints, 10 Whitworth Sockets
1'8" to 3/4" and 12 American Sockets 3/8" to
1'. Cash 29.9.0 or 25/- deposit and 7 mthly.
Pgmts. of 26/6. Smaller Set -7 Whitworth
Sockets 1/8" to 1/2', and 10 American
Sockets 3/8' to 7'8". Cash 27.19.0 or 21/ -deposit and 7 monthly payments of 22/-.
List five.

PICADOR PUP

6 ''4D
Save ground space with the PICADOR
PUP. It comprises a wood turning lathe, a
rise and fall, fully tilting circular saw, a
hooded grindstone with drill sharpening
attachment together with sanding and
drilling attachments. It GRINDS, TURNS,
SAWS wood, plastics, etc. Only 26.15.0
cash or 25.- deposit and 4 monthly payments
of 30 -. Extra cradle providing for drive
by 1 4in. drill, price 23'-. 311n, four -jaw
Chuck suitable for the above -23 cash or

deposit and three monthly payments
of 16.6. Send 4d. for illustrated Brochure.
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21i2PEOPLES,
ARC -WELDER

E15 -12.0d
Cottpiete with
a.; aowssories
show...Ready for
plugging into
l0arnp.socket

V . A.c.
ra Inf in itely
taridisie contra

;1 of welding cur -,

get b5 hand -wheel.

BARGAIN DISTRIBUTORS, Dept. 16, 5 SILVER ST., LUTON

004aR011V, ////////0/4A a a e 'mini/a 4a...._,IvierRo. , ,
*/ /1 / P 1 1461 ! I I in\\\ s ' -

427 NEW INVENTION

SPARKS' DATA SHEETS
presents

THE "SEAFARER"
FULL TRAWLER BAND

AERONAUTICAL BANDS
80/1130m. BANDS PLUS

MEDIUM & LONG WAVES
A 2 -Valuer for Batt. op. providing thegreatest scope, interest and thrills.
Numerous reports already prove it to be
a unique and outstanding design. Full -
size Data Sheet, etc.. 3/- Post free.

THE " DX.2 "
A most widely used 2 -Valve S.W. Rx. Batt.
op. Eddystone Plug-in Coils. Band -spread
Tuning. Data Sheet 3/-. Post free.
SEND 21d. STAMP FOR FULL LIST.
All Components and Chassis in Stock.
L ORMOND SPARKS (M), VALLEY
ROAD, CORFE CASTLE, DORSET.

=4' replates metals and
gives a hard chrome
finish.

"-' 1,..trr- Complete only
0  DuKROME

I
131

outfit
. a (Large Outfits 25s. Od.)

11 Also `DuSILVA' Out-
fits at 15s. Od. deposit
genuine silver plating.
Send P.O. now, or for

,i, .. details and plated Sam-
plc send 4d. (stamPs1.te:-

A. DUTCH & CO.
Menkhams Lane, Woodford Green, Essex,

ROGERS 34.0710:1,7.
Compressors, Ex W.D., 3 cu. ft. 66/6
Abrasive Discs. Sin. Ass'td. doz. 3/6
Terminal Blocks. 12 way 1/3
Generators. D.C., 6 v., 12 v., 250 v. 12/8
Motorised Pumps ... ... ... 69/-
Thread Gauges. 28 arms.- .. 4/9Whitworth Screws. 144 Ass'td. 5/9
H.S. Drills. 12 Assorted, to 48 ... 418Fibre Washers. 144 Assorted ... 3/6Meter Rectifiers. A.C. to D.C.... 3/9Self Tap Screws. 100 Assorted .. 3/-
Copper Rivets. 12 doz. Assorted 1/4
Saw Bench Tops, with ball race

spindle. pulley, etc., 181n. x 10in. 52/6
Rectifiers. 6,12 v. at I amp. ... 7/6
Meters. 0-15 v. or 0-25 Mc. ... 10/6Air Jacks. Sin. stroke ... ...17/6
Boost Gauges for Car Use ... 6/9Winker Units. 6 or 12 volt .. 6/6
Circular Saws. 6in.. WC 71n., 13.8 etc.
Races, Belts, Valves, Pulleys, Pumps,

etc.
May we send our free list of hundreds of

interesting items ? Stamp please.

FAMOUSC
HARRIS ELETCHTER1

WELDER =,,\L' --

and Complete Kit -
For Welding, Soldering,
Brazing and metal construe -
Lion & repairs in the home, ori
the car or cycle. Instant heat
8,000° F. Works from Sr. or lie. \,
car battery or transformer from
A.C. mains. Complete kit of Weld -
ins Tool, 9 ft. cable, clip, carbons.
cleansing fluid, fluxes, filler rods, gag -
glen, instructions, hints. Thousands
in daily use. As supplied to Depts.
of H.M. Government, I.C.L. Standard
Telephones, etc. Welds all Metals.
Up to one -eighth ineh. 57/6C.O.D. IF REQUIRED.
Obtainable only from : Poet Free U.K. only.
HARRIS ENGINEERING CO. (Dept.P.M.11)

269 Eingslaad Road. Loudon, E.2

"t - - ' ,, ,,,m),),,, ),

SWISS MUSICAL MOVEMENTS
One tune, 18 teeth 18i- ea. Also ex- ,,,,

stock 1 & 2 tune 22 teeth ; 1 & 2 tune
28 teeth ; 1 & 2 tune 36 teeth ; 1 & 2
tune 41 teeth. Ballerina THORENS
and Miniature Jewel movements. Solid

A SieWalnut box kits 21/- each. Jugs, Jewel ' ,.
boxes, Toys and Chalet Kits. Corn- .e, ..
mand Performance movements by g0
REUGE ARE FULLY GUARAN- vys,' ^
TEED and have Cast Iron bases. 'i,
Also full range of Timex Watches now
available.
Trade enquiries also invited.
Electric movements now in stock.

FREE
Send for free 12 page brochure METWOOD ACCESSORIES
giving full details to Dep . 65 CH U RCM ST., WOLVERTON, BUCKS

P.M.I I. (Enc. 2d. stamp for return Postage.) Tel.: Wolverton 3028

12/6 ! CRYSTAL RADIO
Build the new " WINNER " crystal see -
only a screwdriver and pliers required,
Complete set of parts with building in-
structions, 12/6 post free. Easy -to -follow
building instructions alone, i/.. Send
P.O. I/ -or 12/6 to :

BLANCHARD'S RADIO,
(Dept. MI)

13, Gainford Gardens, Manchester. 10

MODEL BOATS
Plans :Kits :Engines :Etc.

4d. in stamps for Lists,

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD

LIVERPOOL, IS.

Price The ' Adept ' BenchEll His. Od.
Carr. Extra Hand Shaper

Length of 1 stmke of
ram lf in. No. 2 B.H.
Shaper, 611n. stroke.
Priee MO 17s. Eld. Also
Power Driven - Extra

Machine

dealer Postage

Machine Manufactured by pendent
Vice F. W. PORTASS

21.11a.ed. ADEPT WORKS, 141a, NICHOLSON

The  SUPER -
t ADEPT" LATHE

19in. centres, 6in.between
centres.

Price S7°1. N. A good Range
and,ill3acking 4/- (U.K.). The ofi. Aayeacessoreles.

. fin. 33.1S..P. 4 -Jaw Inds- available...
Chuck, Reversible Jawa, 47/6.

MACHINE TOOLS, LTD.
ROAD, HEELEY, SHEFFIELD, 0

`Welds up to any
. thicksessa down
to Hs_ Sheet. For
the Motorist,
hozreolder Si

I Engineer.
!stirred CASI VIMI

CARRIVA APPROX. V- Am* osvvear
.11ses Ues.1 lee Stancrand Flax Coated Electrodes. One lmdle

I of eaten supplied wifh Welder.Extre Electrocles1 P.9

24/12v. MOTORS, 1/3rd H.P.
D.C. only. Size 6" x 30". Spindle 9". Will
drive boats, pumps dr machinery. At 24v.
3.300 r.p.m., 18 amps., 1.3rd h.p. At 12v.
1,600 r.p.m., 10 amps., 14 h.p. 26/6.

FLEXIBLE
DRIVES

6ft. long with r
drill chuck. For
drilling, polishing
and light grinding.
Runs in both direc-
tions. Can be used
with Wolf and other
hand drills. 45/-,
post paid.

NEST 'OF DRAWERS
Overall size 7" wide x 5" deep x
Si' high. 12 drawers, each
measuring 3 wide x 41" long x
If" high. Useful storage for the
engineer and householder for
nuts, bolts and small com-
ponents. Green enamelled,
19/8. P. P. 15.

HEAVY CURRENT TRANSFORMERS
Type EC/300. 5v. at 300 amps. Input 220/250v
A.C. For spot welding, heavy brazing,
plating, heat treatment of small parts,
etc. 24.5.0.

ROTARY THERMOMETER
Temperature range 40" F.-
200' F. Dial 1" dia. Fixing
holes li" centres. For surface
or flush mounting. Suitable
for measuring heat of solder-
ing. 'vulcanising, central heat-
ing, etc. Not suitable for air or
liquid temperatures -must be
attached to metal or other
solid material to be measured.
6-, post paid.

SPEED
INDICATORS

To measure engine and
motor speeds, etc., 31"
diameter. Luminous dial,
1001,250 r.p.m., 15 each.
20' flexible drive to fit, 46
extra. P. & P. 2/-.

HARMSWORTH, TOWNLEY & CO.
Jordan St., Knott Mill, Manchester 15

CHEMISTRY APPARATUS
Send 3d. stamp for

COMPLETE PRICE LIST

BECK

Booklets:
" Experi-
ments" 1/2
"Formulas"

112
" Home
Chemists.)"

2/3
Post Paid.

(Scientific Dept. A)
60 HIGH STREET,

Stoke Newington, London, N.16

IRISH READERS
" CORO N ET "

See displayed advt. in this Issue for
these machines. We stock and demon-
strate. If you want good tools, write or
call on us.

W. B. KAY
53, LOWER GEORGES STREET,

DUN LAOGHAIRE

,.ACCURATE
RDIVT TING

AIR PISTOLS
AIR RIFLES  ACCESSORIES

,Y Write fat catalogue REBUYI SCOTT ltd.
.106 WEAMAN ST. BIRMINGHAM 4, ENGLAND
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A Colour Change
Procure a small quantity of pyro soda

developer solution. Pour this into a jar of
gas and shake well. The clear, water -like
solution becomes almost black.

Other Experiments
With the aid of the long -handled tin-plate

spoon, the construction of which is shown in
Fig. 6, the home experimenter can continue
to perform a multitude of entertaining experi-
ments with his jars of oxygen. A small
fragment of lighted candle, for instance,
lowered into oxygen burns with a flame of
surprising brilliance, as does also a fragment
of glowing charcoal. Bright blue flames are

given by a pinch of burning flowers of
sulphur. When performing this last experi-
ment it is advisable to have the jar near an
open window in order that the choking
fumes may be readily conducted away.

Next month's instalment in this series will
contain details of some more interesting ex-
periments.

A Centuries -old Device Which Will Mystify Your
WHETHER this puzzle really originated

in China seems a doubtful question,
but there is no doubt at all that it is

one of the oldest and most fascinating puzzles
ever made. It can be made with any number of

For the Junior Reader

Figs. i and 2 (Left).
-Wire rod attached

ICII. Jim Lao e rtoingcsuratarein

attachedzIa
41011111r?,- a wooden bar.

About ring Ge if Q.' Fig. 4 (Right).-The
II iii I II IIII II III

Too big first move in solving

1.11 .' !I

tto pass

hoie
through the puzzle.

I III VIII
III

11111

rings, but the usual numbers are from six to
ten. The six -ring puzzle can be done in about
one minute (when you know how to do it !),
but each added ring makes the puzzle take
about twice as long to solve, thus a ten -ring
puzzle should take about a quarter of an hour.
Working such a puzzle is rather like knitting ;
you " knit " away for a quarter of an hour,

RazzL
Friends
Removing the Three Remaining Rings

You now remove No. 3, and to do this put
Nos. I and 2 on again by reversing the process
for taking them off, i.e., push rings i and 2
up through the loop as in Fig. 5, draw the
loop to the right and allow the rings to drop

curcitalarUi
1111111illi"111111111111611111111111111111111bilin ,I dlil.il'IIlII III illiilldNi

How it is Done
To solve the puzzle take hold of the loop

by the twisted end in the right hand with the
rounded end pointing to your left ; the
puzzle then appears to you as Fig. 4. Let the
rings and the base hang down from the loop
and manipulate the rings with the left hand.
For ease of reference let us number the rings
I to 6, that on the left being No. i, the others

mgm iloihfinging wintimpt
6 6 I) 6

more or less, and eventually the two pieces of
the puzzle separate.

Construction of the Puzzle
First obtain six curtain rings about tin.

diameter and some brass wire about 16 gauge,
then form an eye in the end of a piece of
wire, say, Sin. long, so that the eye holds
a ring as shown in Fig. I. Make six parts
like this. Next take a piece of wood or metal
or any other material that suggests itself to
you, say, 6in. long, tin. wide and about
i/i6in. or fin. thick. Drill a hole tin. from
one end, large enough to take the wire freely,
put a wire (with ring attached) through the
hole and bend over the bottom end of the
wire, as shown in Fig. 2. Then drill a second
hole about one-third across the first ring
(see Fig. 2) and insert a second wire and
ring. Repeat this procedure until all the wires
and rings are fixed and the puzzle should look
like the sketch in Fig. 3.

The Loop to Complete the Puzzle
A length of about t8in. of 16 -gauge wire is

cut off and bent in the middle to form an
open-ended loop (see bottom of Fig. 3).
Thread this loop through the rings and twist
the ends together as shown in Fig. 4 and the
puzzle will be complete. The problem is to
remove the loop.

Fig. 5 (Right).-The
second move zn solv-

ing the puzzle.

Fig. 3 (Left).-The
puzzle with all the
rings attached and
the open-ended loop

Of wire.

rsrigementimme
mmotkomonammt mom

0

N.)

below the rounded end of the loop. Now draw
the loop to the right, lift up No. I only, push
loop to the left and drop No. i through.
No. 3 then becomes the second from the
end, and can be removed in the usual manner.
To remove No. 2, put No. i on the loop
again (by passing it up from below in the same
manner that you put i and 2 on together),
then remove I and 2 together as before. Now 5
and 6 only are on the loop, and No. 6, being
second from the end can be removed. Then
proceed as follows :

Put on i and 2 together. Remove I. Put
on 3. Put on i. Take off i and 2 together.
Put on 4. Put on i and 2. This leaves I, 2, 3, 4
and 5 all on the loop, and the only result so
far has been to get No. 6 off. To proceed :
Take off 1. Take off 3. Put on i. Take off i
and 2. Take off 5. Put on i and 2. Take off r.
Put on 3. Put on I. Not. I, 2, 3 and 4 are
now on and 5 and 6 are off. Take off i and z.
Take off 4. Put on i and 2. Take off t. Take
off 3. Put on 1. Take off i and 2 and the
puzzle is done ! There is, of course, exactly
as much work in replacing the loop.

being numbered consecutively towards the
right. Draw the loop through the rings
towards the right as far as it will go, lift
rings i and 2 together over the end of the
loop, then push the loop back to the left and
drop the rings through as shown in Fig. 5.
This illustration shows the rings nearly half
way through the loop, but they will fall right
down and rest on the base. Now the secret of
the whole thing is that the second ring
from the left-hand end of the loop can always
be removed.

After removing i and 2 as just described,
the ring at the left-hand end of the loop is
No. 3, and the second from the end No. 4 ;
No. 4, then, is the next ring to come off. It is
removed by drawing the loop as far as possible
to the right, lifting 4 up over the end of the
loop, pushing the loop back to the left, and
dropping the ring through in the same way as
you did i and 2 (see Fig. 5).

Not Haunted
MOST " haunts " seem to be in the minds

of the haunted. If mothers told their
children stories of coats hanging in dark
corners, how they came from the sheep, how
the sheep was clipped, the wool spun and the
cloth dyed, all these details would make
children friends of shadows.

When a child complains of noise from
wardrobes and a chest of drawers, explain
how wood stretches and how growing mush-
rooms can push up a stone, and how an
expanding girder in a bridge could smash the
whole structure if it was not allowed to move,
then he will be quite happy.

That, of course, is the explanation of most
ghosts. Add a few beetles, a rat or two and
some strong imagination and there, 1 believe,
is your ghost ready-made.
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unior Section

A Unit for Practicing the
Morse Code

MAKE the buzzer first. The frame
(A, Fig. s) is cut from a piece of
hardwood, ?,in. thick, while the core

of the electro-magnet (B, Fig. i) is a large nail
at least in. in diameter. Thoroughly soften
it by heating to red -heat and allowing to
cool. It should then be cut to size and pushed,

F

2"

Fig. 1.-Details of the buzzer.

a tight fit, into a hole drilled about in. from
the end of the buzzer frame. Countersink
the head so that it is flush with the underside.

The Bobbin
This is made by wrapping a strip of glued

paper around the nail and fitting it with
cardboard ends in. in diameter. When dry
wind on five layers of No. 3o D.C.C. wire,

A

r -V-1

0

V 0t
Fig. 2.-The bracket strip and armature.

leaving a few inches at each end for con-
nections.

Next make the bracket (C in Fig. i), which
holds the contact screw. Cut it from stout
brass to the measurements given in Fig. 2,
drilling the two ends and then bending them
at right -angles at the dotted lines. Attach it
to the buzzer frame close to the electro-magnet,
with a round -headed brass screw ; but first
bare the end of one of the wires from the
electro-magnet and give it a few turns round
the screw before tightening up. The contact
screw (D, Fig. i) is a very small bolt, secured
by two nuts.

NEWNES PRACTICAL MECHANICS. January, 1957

The Base
This takes the form of a box without

ends and may be made from 4in. fretwood,
the dimensions being given in Fig. 3. Glue

- the buzzer to the top, leaving room for the
tapper key. This latter consists of a strip of
springy brass, having a small wooden knob
fastened at one end by a round -headed screw,
the other end being attached to the box
by a similar screw which also grips the end
of the copper connecting wire from the
buzzer. If the point of this screw projects
inside the box it must be filed flat so as not to- foul the battery.

The Armature
The armature (E in Fig. 1) is cut from stout

tinplate to the measurements given in Fig. 2.
The narrow end is doubled over at the dotted
line and hammered flat, the point being then
raised so as to form a spring contact with the
screw D (see Figs. t and 3). Attach the
armature to the buzzer frame with a round -
headed screw and washer (F, Fig. t), gripping
one end of a few inches of copper
wire under the screw head for
connecting purposes. There should
be s s6in. gap between the armature
and the magnet pole. This
completes the buzzer.

Fig. 3.-The completed
buzzer set, showing some dimensions.

Testing the Set
When the tapper key is depressed, it makes

contact with a short brass strip, which is
secured by a sin. round -headed brass screw
(A, Fig. 3). A second tin. screw (B, Fig. 3)
grips the bared end of the remaining con-
necting wire of the electro-magnet. Now
slip a flash -lamp battery into the base, and
adjust the brass strips so that they make
contact with two screws, A and B. Secure the
battery in place by wedging it with a folded
piece of cardboard.

The set is now complete. Depress the tapper
key and adjust the contact screw
on the buzzer until the loudest
note is obtained. As a certain

amount of sparking will
occur, it is advisable to
clean the tip of the contact
screw occasionally.

Makinc Crayons at Home
Materials and Method of Mixing

THE materials used are powdered pipeclay
and china clay, curd soap and, of

course, the colouring matter, which is usually
natural earths.

A good mixture is equal parts of china
clay and pipeclay ; this should be well stirred
and then the colouring matter intimately
mixed with it. For a black crayon, mix
parts of lampblack to every so parts of clay
and add t'6 part of Prussian blue. For
coloured crayons mix sufficient dry colours to
obtain the desired tint.

Colouring Materials
For red, use Venetian red or carmine. For

blue, use Prussian blue or artificial ultra-
marine. For yellow, use yellow ochre or
chrome yellow. From these colours you can
get others by judicious mixing. Obtain an
ounce of curd soap, shred it finely and dis-
solve in a pint of water, this is the mixing fluid.
Mix this with the pipeclay and colours until a
thick mass results, then leave it for two or
three days. Knead it well and roll into a ball
until it is of the consistency of stiff dough
with the minimum of moisture still present.

Shaping the Crayons
Place the ball on a glass plate supported

by a wooden baseboard and roll it into lengths
with the aid of another piece of board used
as a pressure roller, and cut into pieces. The
crayons should now be laid on a board, each
separated from the other, and allowed to dry
in a warm room. They will take some little
while to dry properly.

Wax Base
Many of the crayons sold in shops are made

with a wax basis, using the same colouring
matter as for the clay types. They are easily
made, using cerasine or Japan wax. Melt only
sufficient wax for one particular colour.
Put the wax in a tin or jar, place the tin into
a vessel of water and put over the fire until the
wax is melted.

Add plenty of colouring matter, and take
the vessel off the fire. Lift the tin out and
keep the contents stirred until the wax com-
mences to set. Unless this is done, the colour
will settle to the bottcm. Turn the mass out
of the tin on to the glass plate, and roll into
lengths; then cut off and leave to set hard.
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ELECTRIC WELDING PLANT
NEW ARC WELDING SETS by lead-
ing makers. Examples : 85 Amps. Output.
£23.10 ; 100 Amps. Output, L27.10 ; 160
Amps. Output, £34; 200 Amps. Output, L40.
NEW SPOT WELDERS -Portable from

£25 ; Pedal -operated from £55.
ELECTRIC CARBON WELDING
SETS for Sheet Metal and Motor Body
Work, £8.16.6.
All available for 220/250v. S.P., 400/440v.

or any other A.C. supply voltage.
Prompt Quotations to Overseas Enquirers.

EXPORT PACKING AND SHIPPING.
Freight, Insurance, Customs and Banking

Formalities attended to.
CATALOGUE of New, Surplus and Second -
Hand Electric Welding Plant for stamp.
HARMSWORTH, TOWNLEY & CO

Jordan Street, Knott Mill,
MANCHESTER IS.

GOVERNMENT
SURPLUS BARGAINS

EARISOXES.- Similar to those des-
cribed in ".P.M." (Aug.) for Electric
Mixer. Each 10/-, post free.
GEARBOXES. -As above but com-
plete with 200/250 v. AC/DC Motor. Each
2616, post free.
TRIPODS. -Unused. 381.n. long. only
5 lb. wt. Immensely strong. Carrying
sling. Brass cap easily adapted to
camera, etc., etc. Each 12/6, post 2/6.
ASTRO COMPASS MK. II. -As des-
cribed in " P.M." for Theodolite and
Camera Pan/Tilt Head. Each 17/6.
post 2!-.
LANDING LAMP MOTORS. -12/24v.
D.C. 20/30 v. AC. 2 amps tin. shaft.
Each 12/6. post 1/6. Similar type motor
with gear and quadrant as described
for SELF -OPENING GARAGE DOORS
" Prac. Motorist' Aug. '54 (copy of
article with motor if desired). 25/-.
post 1/6.
TRANSFORMERS. -Input 200/250v.
A.C. Output tapped for 3. 4, 5, 6, 8, 9, 10,
12, 15, 18, 20, 24, 30v. A.C. Max. 2 amps.
Excellent for above motors, 21/-, post 1!-.
RECTIFIERS. -Full wave. Max D.C.
output 30v. 2 amps., 21/-. post 1/-.
CAR HEADLAMP or SPOTLIGHT.
-Brand new. 6in. dia. Double contact
holder for " main/dip " or spot. Black
finish. Normal single hole fixing. Each
25/-. post 2/-.
Send 3d. stamps for list of Motors, Tele-
phones, Transformers, Pumps, Lamps,
etc., etc. Hundreds of Bargain:.

MILLIGANS
24, Harford Street, Liverpool, 3.

Money Back Guarantee.

NEWNES PRACTICAL MECHANICS

GAIMILAGE S
Exceptional Offer of 'FERROUS' ELECTRIC

ARC WELDING PLANT
If you are Interested in joining or reinforcing Mild Steel,
Wrought or Malleable Iron, THIS IS AN OUTFIT YOU
CANNOT BE WITHOUT. Suitable for Agricultural
machinery, Heating and Ventilating engineering,
Ornamental Iron or Blacksmith's work, Garage mainten-
ance work, Handicrafts or the Home Workshop.
230 A.C. mains for 5 amp. plug. For welding material
of any thickness by repeat runs after preparation if
necessary. Uses 14 s.w.g. electrodes. Air cooled.
Robustly constructed and fitted with neat
handles for portability.
Size 15in. a 12in. x 10in. SPECIAL C93/10
high. Weight 801b. PRICE cVa

Or 9 Payments of 55/9
Illustrated Leaflet -Free

Carr. 14 Pkg . outside 50 miles of Holborn, in Eng. & Wales, in,- -

Send for Illustrated leaflet.

18% TUNGSTEN. HIGH SPEED
STEEL TWIST DRILLS

The only satisfac-
tory drill when
using an electric
drill on metal. 7
Sheffield made
drills In plastic
press stud wallet :
1/16 In., 3/32 in.,
I in., 5/32 in.. 3/16
in. 7/32 in., tin.
Post & Fkg. 6d.

13/6
wiV

' PICADOR'
NICKEL -PLATED

TOOL R K

Steel strip.
size 24 x lin. with twelve

heavy quality,
spring -loaded

tool cites

bar as required. GA1,14ticz I Of 6that slide
.alongthe steelGE

Tools ex.tr,
r

Post & Pg .ii

RIGHT ANGLE DRIVE
For most Popular Electric
Drills, for reaching places
otherwise difficult of
access. Supplied with
adapter threaded lin.
x 24 t.p.i. Drills
metal up to 3/16 in.
thick, length 4; in.
DBAepRtGhA31Nin.

MPRICEREM THEM WITH THE NEW

FROZEN PI PES!--
'SIMPLEX' PIPE CLIP & CRAMP

Easily applied withoutskilled assistancewithout

turningoff thanewater, which oftencannot be done beforenconsiderableas
damage

Pkg. Ll'a:n. °diu:- 31n.19to5 meter,

h. occurred. Forpipes up to 14 imeter. From in: dia-

.

Tool
& Car

Accessory
List

FREE.

NV
,

Post
4.

GAMAGES  HOLBORN  LONDON  E.C.I. HOLBORN 8484
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MAKE A RADIO
NO SOLDERING -only a screwdriver
and pliers required. 10 designs to choose
from -send S.A.E. for complete list.
" WINNER" crystal set. Only 6 screws
to fit. Kit of parts with building instructions
only 12/6 post free. Building instructions
alone, 1/-.

" CO N GIU ORE R " I - valve set. 15

screws to fit. Receives dozens of home and
foreign stations. Kit, 22/6 post free, valve
and batteries, 15/6 extra. Building instruc-
tions alone. 1/6.
Send P.O. 1/, 1/6, 12/6, 22/6 or 38/. to

BLANCHARD'S RADIO
(Dept. M2).

13, Gainford Gardens, Manchester, 10.

FOR WORKS, LABORATORY
OR HOME USE
THE

DERM
OILER

11. 519
Pest Free

As supplied to Official Departments
and Undertakings, Engineering, Avia-
tion and Electrical firms, etc.
Use a " DERMIC " Oiler for clean and
accurate lubrication of models, clocks,
watches, sewing machines, typewriters,
movie cameras and projectors and any
delicate instruments or mechanism.
Can also be used for the clean and
efficient application of soldering fluid.
Packed in box with full instructions.
Get one from your local Model or Tool
Dealer or send direct to the actual
manufacturers.
S. & B. PRODUCTIONS,
Orton Buildings, Portland Road,
South Norwood, London, S.E.25.

Phone LIV 4943

ETT COLLEGE
can train your mind to SUCCESS
THROUGH PERSONAL POSTAL TUITION

A FREE book vital to your career!
Read how the famous Bennett College can help you to success ! Send now for
this recently published FREE book, " Train your mind to SUCCESS," which
tells you about The Bennett College proven success in postal tuition . . . and how
it can help you to success in your career.

WHAT CAREER DO YOU WANT?
Agriculture
Architecture
Aircraft Maintenance
Building
Carpentry
Chemistry
Commercial Art
Diesel Engines
Draughtsmanship
Electrical Engineering
E'ectric Wiring

Forestry Sanitary Science
Locomotive Engineering Steam Engineering
Machine Design Surveyor's Exams.
Mechanical Surveying

Engineering Telecommunications
Motor Engineering Television
Plumbing Textiles
Power Station Eng.
Quantity Surveying
Radio Engineering
Road Making

Accountancy Exams.
Auctioneer's Exams.
Auditing
Book-keeping
Civil Service
Commercial Arith.
Costing
English
General Education
Geography
Journalism
GENERAL CERT. OF EDUCATIO:. R.0.`.. EXAMS.

Languages
Mathematics
Modern Business

Methods I
Police Subjects
Salesmanship
Secretarial Exams.
Shorthand
Short Story Writing

and many others

\k\,,\  .\\\\.

g ma us on ea sh ow s mmmmm an as
TO THE BENNETT COLLEGE (DEPT. A.TCN), SHEFFIELD

I Please send me, without obligation, a free copy of " Train your
mind to SUCCESS" and the College Prospectus on :

I

I
I

SUBJECT

NAME

ADDRESS

AGE (if under 2I) Please write in Block Letters

mm mm mm mm mm mm mm mm mm tam m m mm mm mm

Mt COUPON
COULD BE YOUR

PERSONAL PASSPORT

TO SUCCESS.

Send' eNOW/



214 NEWNES PRACTICAL _MECHANICS January, 1957

GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
S.E.I3.

Tel.: Lee Green 0309. NI . Lewisham
Hospital.

TERMS : CASH WITH ORDER
(No C.O.D.I

All Goods sent on 7 days' approval
against cash.

P.M. EXTENSION SPEAKERS, 8in.,
3 ohm coil, in first-class condition. 10/-,
post 1/6.
EX -GOVT. ROTARY CONVERTORS
24 volts D.C. Input 50 volts 50 cycles, I

phase at 450 watts. OUTPUT (complete
with Step Up Transformer) from 50 volts to
230 volts, £13/10/- each Or CONVERTOR
only f9/10/- each.
EX -NAVAL ROTARY CONVERTORS
110 volts D.C. Input. Output 230 volts 53
cycles 1 phase 250 watts capable of 50 per
cent. overload, in good condition, guaran-
teed weight approx. 110 lb., f13/10/- each.
TOTE SWITCHES i»ulti contact, with
operating gear, large 25.-, small 15/-.

1 M.P. D.C. MOTORS, 110 volts, 3,000
r.p.m.. new, large size, ; starters to
suit N.V.R., 25/,
MAGSLIP motors, 50 volts A.C., large
size, as new, 8/6. P./P. 1'6. TRANS-
MITTER TYPE, 3in., 15 P.; f.

IRON CLAD safety switches, 2 pole.
DP/DT 250 volts, 60 amp., new, 18/6. P./P.
1/6.

D.C. MOTORS, 24 volts, large size 8/6.
P./ P. 1/..

ROTARY CONVERTORS, with all
smoothing and control, input 28 volts,
D.C. output 300 volts. 260 mA, 150 volts,
10 mA and 14.5 volts at 5 amp., all outputs
are D.C., as new. 45., P. 'P.. 2/6.

THREE PHASE TRANSFORMER. Not
auto, 110 v., 200 v., 400 v., 2 k W, New,
£25.

LARGE METER movements, fairly low
F.S.D. average 6 in. deflection, very high
quality, 7;6. P./P. 16.

MOVING COIL meters, all 2 to 3 in.
dia., damaged cases or glasses, 3 for 10/-,
guaranteed one sound meter ; 6 for 18/-,
two sound meters, no junk, all are, or
suitable for, M/A meters.
MAINS TRANSFORMERS all 200/250
volts primaries (New) Heavy duty Output
combination of 0/6/12/18/24'3036 volts 4/S
amps., 38/6 each. Ditto 6/8 amps., 51/6 each.
Ditto 15 amps. Output, 75:- each. Another
with combination of 0/6;12,18 24 volts 6/8
amps., 5116 each. Ditto 10'1/ amps., 58/6
each. Ditto 25/30 amps. Output. 85/- each,
MEDIUM SPOT WELDER TRANS-
FORMERS, Input 200/250 volts. OUTPUT
combination of 0/2/4/6,8.1012 volts at
50/70 amps., f6/7/6 each. Ditto 120/150
amps. Output, £8/10/- each.
ELECTRIC LIGHT or POWER CREDIT
METERS, 10 amp. load. 25 : 20 amp.
load, 47/6 ; 30 amp. toad, 57 6. All carriage
paid.

PREPAYMENT I SLOT METERS. Set
at 2d. per unit. lo amp. load. i4f2/6 20
amp. load, £5/2/6 each. Carriage paid,
Fully guaranteed.

PREPAYMENT METERS, 6d. slot only.
Set at 4d. per unit. 5 amp. :oad only, SO/ -
each. Carriage paid.
AUTO WOUND Voltage changer
TRANSFORMERS. Tapped 0/110/200/
230/250 volts 200 watts, 494 each ; 350
watts, 57/6 each ; 500 watts, 76/6 each ;
1,000 watts, f6/S/- each ; 1,500 watts,
01/5/- each ; 3,000 watts, f17/10/-.
FILM PROJECTORS, 35 mm, silent and
sound, with lens, £35 : without lens, £30.
Buyer collects, other gear. Please call.
Good film for cutting, size 5 in. x 24 ft., 7/6.
51 in. x 4 ft., 12/6. Both post free.
ROTARY CONVERTORS. Input 24
volts D.C. Output 50 or 100 volts A.C. 500
cycles I phase at 300 watts, £8,10/- each.
Any TRANSFORMERS made to order
within 7 days from date of order. Please
ask for quote. Numerous ocher items in
stock. Please ask for quotation.
Clients in Eire & Northern Ireland, please
ask for quotation as to carriage charges.
The above charges only apply to England.
Open all day Saturday. Splendid odd

bargains for visitors.

CHASSIS 97/6

e".

DUKE & CO.

17 RECTANGULAR T.V. TUBES
6 months guarantee 4

0.10.0 16"-15"-14" ROUND £5 E5.10.0

3 months guarantee 15:6 Insured Carnage on all Tubes

* 14' T.V. CHASSIS L19.19.6
SUPERHET chassis, complete with valves, 14" tube and speaker.
Complete chassis by famous manufacturer. I.F.s 10.5 Mc's-14 MO.
London model only. Easily converted to I.T.A. Guaranteed working.
3 months guarantee on tube, valves and receiver. Carriage and
insurance 25/-. T.V.
Complete chassis by
famous manufacturer.
R.F. E.H.T. Unit in-
cluded. Drawing FREE.
Easily fitted to Table
or Console model,
owing to this chassis
being in three sepa-
rate units (Power,
Sound and Vision,
Timebase) intercon-
nected. THIS CHASSIS
IS LESS VALVES AND
TUBE, but see our catalogue for cheap valves. Our £5 Tube fits this
Chassis. List of valves by request. Ins. Carr. 10;-. Channels 1-5
clients have converted to 14" and 15" successfully. Easily con-
verted to I.T.V. Channel.
Please PRINT name and address. Regret No C.O.D. on tubes.

T.V. CHASSIS UNITS
POWER PACK AND AMP., 22,6. Output stage PEN.45, O.P.
trans., choke, smoothed H.T. .325 v. 250 m.a. 4 v. at 5 a., 6 v. at 5 a.,
4 v. at 5 a. centre tapped. Less valves. Ins., Carr., 5,6. TIMEBASE,
10/6. Containing scanning coil, focus unit, line trans., etc. Free
drawing. P. & P. 3;6. SOUND AND VISION STRIP, 27/6.
5/het., complete s:vision strip, channels I and 2 only (uses EF91
valves). Free drawing. Less valves. P. & P. 2/6.
8in. P.M. SPEAKERS, 8/9. With O.P. trans., 10,-. P. & P. 1/9.

REMEMBER
SATURDAY 621, ROMFORD ROAD, MANOR PARKOPEN ALL DAY LONDON, El/ GRA 6677-9

It was easy -with ARN °BOARD ...
Arnohoard is
prefinished plastic -faced hard-
board which works just like
ordinary hardboard. Arno -
board is water repellent and
won't hold dust. Arnoboard
cowls in marbled, wood
grained, tiled and other finishes,
SEND 1/6 for the ARNO-
BOARD BOOK, leaflet and
frea sample NOW -IT WILL
:HOW YOU HOW TO
MODERNISE YOUR HOME
THE NEW, EASY WAY -IT
WILL SAVE YOU rOUNDS.

ARNOLITE LIMITED, WEST PARADE, HULL T el. 35687

100,009 PAW, Bia4NONE3 "
Witatebte00

KOREAN 7NEA74E C.F WAR

Heavy quality
DUNLOP cleated via
soles and heels. ww,.
Front line. DuNiop
Korean moun-
tain warfare 2

" Wellington length " Boots with adjust-
able Gussets. 100 a water, frost and damn -
proof uppers. More than ample for any-
thing that Brita n's winter climate can
inflict on us. Always warm and snug.
Absurdly reduced to 7.11 Pair. post 2:1.
All sizes. Special all wool Duffle Socks
optional at 4/6 pair. Also insole socks 3 -
pair. FREE LISTS WATCHES, BINOCU-
LARS. TENTS, CLOTHING, RINGS,
RADIOS, FUR COATS. OTHER BAR-
GAINS, ALL AVAILABLE ON TERMS.

IlEADOUARTER and

it 0 OM WAVAir
ksaCadeNIZE
sasikIWAKMIC IWAT '
Genuine Combat
field service tele-
phone communica-
tion wire on a drum.
Rustless as it is
PVC covered.
Numerous uses in-
clude fencing gar-
dens and fields,
baling goods and heavy parcels. tough
suspension lines for all purposes. Use
instead of roping -neater, stronger and
almost everlasting. Fixes almost any-
thing. An essential article to have about
the place. 1.000 yards per drum, 526 lbs.
breaking point, only 911d., carriage, etc.,
3 6. Case of 6 carriage free. A Government
surplus article that flaunt have cost pounds
to make, and our price is cheaper than
string ! Send quickly. LISTS WATCHES,
CLOTHING, BARGAINS, TERMS.

ENERAL SUPPLIES LTD.
(DEPT. PMC 15), 196 200, COLDHARBO 1...R LANE, LOUGHBOROUGH
JUNCTION, LONDON, S.E.S. Open all Saturday. 1 p.m. Wednesday,

5,000 High Speed Slitting. Naws
and Slotting Cutters', 2 1 4" diem..
56" bore oar) 0.557", 0.061
thick, 22 each. 2 3'4" dia., r bore,
0.0-27', 0.036', 0.048", 0.051-, 0.056', 0.064',
0.072', 0.090" thick, 3 9 each. 3" dia.. 1.`
bore, 3.64', 564', 5'32 thick. ti/- each.
31' dia., 1' bore. 1'32', 364-, 9164", 5132-,
1164' thick, 7'6 each. 4' dia., 1' hole.

64' 5'64',5/64', 7/64".., 732" thick, 8'8 each.
dia., 1" bore, 5,84' thick, 12/6 each.

3.090 High Speed Toolblts, ground
finish, slightly below 3'8' Square, 3'
long, actual present day value 47. -
per doz. A most useful bargain, 25. -
per doz. 13/6 half doz., 28 each.

500 Whitworth Screwing Tackle
Sets with bright polished steel die -
stock. dies 21' dia., cutting 9'16% 5,8'.
34", 718", 1' Whit., 50:- per set. Also
B.S.F. ditto, 50/- per set. Only a third
of real value.

1.000 High Speed Side and Face
('utters, 2 1/2' dia., 1' hole, 1/4', 318-,
1.2' thick. 151 -each. 3'.dia., 1" hole, 1:2'.
5 8" thick, .20/- each. 3 lir dia., 1
hole, 3113', 3.,4" Chick. 25'- each. 4' dia.,
7 8-. thick, 1" bole, 22 each. 5" dia.,

hole, 1/2", 34' thick, 50:- each,
1.000 H.S. Long Straight Shank

Twist Drills approx. 116' and 3,32
dia., both 4 3:4" long, 21 pair. Approx.
316" and a" dia., 6' and 7- long, 5' -
the two, 9,64- dia., 11- long, at each.
Approx. 1364' dia., 10' long. 4'6 each.
Approx. 15.64' dia., 9 1 2' long, 4'6 each.
3.8" dia., 11' Icing. 10'- each.

200 11.8. Spot Facing Cutters 1 14"
dia., dia. detachable pilot, No. 2
M.T. shank. An essential tool for facing
bolt holes on castings. Worth 45 -.
Gift 12/6 each.

1,000 H.S. Inserted Blades Ex-
panding Reamers, 2132', 2'32'. 16 -
11 16"-3/4", 17.6 ; 27,32", ale', 18'6
7 8--311327, 18/6 15:16"-1 1:127, 20 -
31,32"4 1 W. 22S; 11.,16--1 3;16", 276
1 316,1 11132% 32'6 each.

500 Seta. Ilex. Die Nuts. Sizes 1:4',
5'16", 36'. 7;16" and 1:2" Whit., B.S.F.,
American Car thread or 26 brass thread.
These sets are in a neat case. Present
day value over 3,3- per set, to clear 15 -
per set any thread. Two sets 28/6.
,our sets 55,-. Also 5 8" and 3'4" In Whit.

each ; 3;4"

1.000 H.S. Morse Taper Shank End
31111s. No. 1 shank 1 4' 5-, 36'
1 2" 641 also No. 2 shank, 916" 10-.
58" 111-, 3/4' 12-, 78" 12 -, 1' 15 -. Also
straight shank H.S. 5,16' 3.6. 36-
1,2' 5,'-, 3)4' 7,13, 78' 1' 12.6 each.

Special Clearance. H.S. taper pin
reamers, sizes 4, 5, 6, 7, 9, 17/6 the lot,
worth £8,

All items brand new. £1 orders post
paid, except overseas,

2,000 Small H.S. Twist Drills.
approx. 1/3.2". 332", 4:- doz. approx. ;
1151626"-"1,/si.4'k f7o'f3r 1peO,r-.

doz. approx, ; 9;32'-

3,000 Circular Split Dies 1' dia.
,sitting 1,4-, 5'16', 3.8-.7 16', 18' Whit..
B.S.F., also brass thread, 26 thread
all sizes and American N.S. 12,- Per
set of 5 sizes, 2 sets 22.6. 4 sets 42.1,
Taps to suit 12/6 per set, either taper
or second or plug. 1" dia. stocks 6 -
each.

1.00091-tercdh.Tteamers, 5/1/3'. 131 each,

1,000 high Speed Parting Off Tool
Blades, Eclipse brand ; 11.16' x a3.2 
it 5' long, 5- each 1316" it 146" x 6"
long, 5- each ; 1546' a 332' a 6" long,
6 - each.

7000 Pratt & Whitney, circular
split dies. superior quality precision
ground cutting edges, 1316" dia. suit-
able for machine or hand use. Sizes
2. 4. 5. 6 B.A., 8.6 per set, 13,16' die
stock, 3'6 each.

5,000 Ball Races. bore, 36" o.d.,
1 8" thick, 4- pair ; 1.4". bore, 3 4 ' o.d.,
"32" thick, 4/- pair ; 6 mm. bore.
19 inns. o.d.. 6 mm. thick. 41- pair ;

mm. bore. 26 mm. o.d. 8 mm. thick,
pair ; 36" bore, 7/8" o.d., 7132' thick,
5,- pair, 3;16" bore, 1'2' o.d.. 5,32' thick,
4'- pair.

2,000 Files 4`-6' good assortment,
10 6 dio2z/6., adloszo toolmakers' needle hies

Metal Marking Punches sizes 2,32",
1'8" and 1/4", figures, SS per set,
letters. 25,- per set, any size.

2,000 Straight Shank End Mills,
size 1,8", 5,32", 316', 7,32% 1/4", 518",
list price 30- set, 15 - set, also 3:8'.
716", 1:2" ditto, 12,6 set.

500 H.S. 90' Countersinks, body
1 2' dia. Gift 5:- each.

1,000 Bevelled Wood Chisels,
handled, 1;4", 5116", 3 5/8% 3.4-,
7,8', 1". Actual value 37,6. Gift 25' -
set.

200 Cast Steel Circular Saws for
Wood 4", dia. EP- each : 6'. 10.- ;
8", 13`6 ; 10'. ; 12', 24'-.

1,000 Semi High Speed Centre
Drills, Slocombe brand 5,16' body dia..
3.32' point, 18 each, 16 6 per doz.

20,000 Small High Speed Milling
('utters, various shapes and styles.

clear these quickly 12
al;s.esOrwteadn,t

J. BURKE
192 Baslow Road, Totley,

Sheffield
Inspection Only at Rear 36Fitzwillfain St.. Sheffield.
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Silvering Glass by Spray
SIR,-In the November issue of PRACTICAL

MECHANICS appears a letter from D. E.
Challis (Enfield). The correspondent deals
broadly with Silvering Glass by Spray.

From the correspondent's reply to another
reader's enquiry on the subject, the matter
appears to be very simple this, of course, is
rarely the case. Mr. Challis is entirely wrong
in stating that the silvering solution is sprayed
from a single nozzle. In actual fact the guns
used for this purpose have approximately six
nozzles arranged concentrically within the
cap of the gun head. It is quite true that
the mixture issues forth from one large
nozzle in the cap of the gun head, but only
after the respective solutions are intimately
mixed within the cap by the six or so fine
holes.

The process of spray silvering was originally
evolved for metallising wax impressions of
type before electrotyping and was performed
in order to render the wax conductive so that
copper could be easily deposited on the sil-
vered surface. The process is due to research
carried out by the Printing Packaging and
Allied Trades Research Association (Patra),
and may only be operated commercially by
licence from the organisation named. The
necessary equipment is, of course, relatively
expensive. The process is, however, now
being applied to silvering glass, and it is
suggested that anyone sufficiently interested
should get in touch with " Patra," Patra
House, Randalls Road, Leatherhead, Surrey,
for information on the subject.

Having had considerable experience in
such matters, we can assure your readers that
the process, although attractive from a com-
mercial standpoint, is not practicable for the
amateur.-H. E. CANE (Argenta Products,
Sussex).

DDT Moth Spray
SIR,-I noticed with interest that your

Query Service in the November issue of
PRACTICAL MECHANICS recommends DDT as
a moth spray, and says that DDT is available
from " Geigy Pharmaceuticals, Ltd.," at an
address in Deansgate, Manchester.

You may like to know that DDT is in fact
sold by the Geigy Company Ltd., whose
address is Rhodes, Middleton, near Man-
chester. The DDT formulation designed
for the purpose in question is Irgatex MD
Solution, which is based on a highly refined
solvent and is thus harmless to fabrics. It is,
however, available only to the trade.

Your correspondent would find in the
shops a number of proprietary preparations
containing DDT, such as, for example, Dylon

The Editor Does not Necessarily Agree with the Views
of his Correspondents

Mothmaster Carpet
Cleaner; and, as he
specifically mentioned
eggs, it is perhaps worth
pointing out that DDT
will not destroy moth
eggs, but will kill the

young larvae soon after they hatch.-B. H.
DE C. IRELAND (The Geigy Co., Ltd).

Electric Clock Movement
SIR,-Some time ago I successfully made

up the " Electric Clock " described in
your " PRACTICAL MECHANICS How -to -Make -
It Book," and have since converted to elec-
tricity several grandfather clocks which seem
to have lost their old popularity.

In your clock, however,
you used the " Hipp " method,
maintaining the amplitude of
the pendulum swings and which
sometimes needs frequent

I

Spring

Hinged
Rachet wheelTin 30 teeth

Detent

Seconds"
pendulum

dowel
about 40"

long

Part of 6"
nail

o

Wipe
contact

To spindle

Thin strip
of brass

75 W.

Solenoid 4 oz. No.30
enamelled wire

Mains
or 8 V battery

without lamp

Mr. L. M. Barnes' electric clock modifications.

cleaning of the contact points and/or
adjustment.

The sketch shows my method, which has
proved very efficient and almost foolproof.
The contact here is a wiping one and needs
no cleaning, while the oscillations keep up
with a 91b. weight well over the 6o seconds
given by the 3o -toothed spur wheel.

I find a solenoid more efficient than a
bipolar magnet, a longer " pull " being
obtained, and the one -minute impulse can
also be used to drive other clocks by means
of a ratchet and electromagnet operating on
a 6o -tooth wheel on the minute -hand shaft.
All the non -essential " works " can be
scrapped.-L. M. BARNES (Worthing).

Setting Up a Cold Water Aquarium
SIR,-With reference to the information

given to Mr. V. W. G. Hughes, of Bed-
fordshire, in answer to his query in the
November issue concerning the setting up
of a cold water aquarium, the growth of
algae is encouraged by excessive light, and not
the reverse, as suggested. It is also greatly
discouraged by a wealth of higher plant life,
so that 3o or 40 plants would be nearer the
mark for a tank of this size.

Also, the presence of plants does not affect
the oxygen content of an aquarium to any
significant extent.-Ivoa W. BRASSINGTON
(Cannock).

Wet and Dry Indicator
SIR, --On seeing query, " Wet and Dry

Indicator," in " Information Sought,"
September/October issues, I turned up a small
volume, " The Story of the Weather," by
G. F. Chambers, F.R.A.S., and came across
this information Which may be of interest.

" Hygroscopes," the vegetable kingdom,
furnishes various hygroscopic mediums such
as: (I) Cobeena Hooloo of Mysore; (2)
Avena fatua, or " Wild Oat " ; (3) Funaria
hygrometrica, or " Cord Moss " ; (4) Seed
of Stipa pennata, or common " feather grass " ;
(5) Arundo phragmites, or common " Reed."

I have one of these old type " wheel
barometers," and the damp indicator appears
to be of the reed variety, I tin. long and 16in.
thick, mounted by the centre on a brass up-
right, perhaps with wax, as you suggest. Some
time ago I tested it and found by just laying on
the support it would bend to a " teaspoon
of hot water held underneath it, but when held
in position on the wall it never moved.-
J. E. SHACKLETON (Ealing, W.5).

Master Battery Clock Modification
SIR,-I have completed a Pendulum

Master Battery Clock from one of your
blueprints, carrying out several modifications.
Originally the slaves were to receive their
electric impulse from a pin mounted on the
minute spindle, but this I found allowed the
contact to remain closed for two swings of the
pendulum, causing a heavy drain on the
battery. I therefore carried out the modifica-
tion shown in the sketch. I purchased a
4o -tooth ratchet -wheel about 'lin. diameter
and cut two of the " notches " deeper by just
over i/16in. These cuts are on opposite
sides of the wheel, so there are 2o teeth
between each cut. I mounted the wheel on
a piece of hard insulating fibre board, so that
the complete unit could be assembled with
ease, and then fixed to the back board of
the master clock. Above the ratchet a spring
pawl was attached to the base of a suspension
spring and the other end of the pawl rested in
one of the notches of the ratchet. Next I
soldered a thin light strip of brass to the
upper blade of a relay contact spring ; this
thin strip was tin. long and /min. wide.
Placing the base of the contact on the fibre
below and to the right of the ratchet, until
the thin strip was just a fraction below the .a.
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-od.

23/4"

Old roaster clock support
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Ratchet
support

Spacing
block

Support to back -board

, Mr. S. C.
White's master
battery clock

modifications.

Suspension
spring

Block and
spring pave/
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4Otooth ratchet ),,th
?deep teeth

Thin strip soklereo
to confect spring.

Brecket

To sieves and battery

spring pawl, I marked and drilled the fibre to
take the contact. My contact was screwed to
a small bracket and the bracket bolted to the
fibre ; in this way the correct " spot " can be
found by gently swivelling the strip towards
the pawl and locking the nut.

Next I drilled the pendulum rod 4Ain.
down from the top of the suspension spring.
Both the springs are manufactured and are
tin. overall, of the twin spring type. Through
the hole in the pendulum I screwed a
length of threaded lin. rod ; on the left side
of the pendulum I screwed on a terminal
head and locked it with a small nut. The rod
now acts as an adjustable " thrust." The
fibre board unit is then fixed to the back
board so that the suspension block is in line.
with the pendulum " thrust."

When my pendulum is at rest, the end of
the thrust rod is I' r6in. from the suspension
block.

When the pendulum is set in motion the
thrust rod pushes against the suspension block
carrying the spring pawl; the pawl moves
the wheel forward one tooth. As the pendulum
swings away, the suspension spring pulls the
pawl back, riding over the next tooth to go
forward. This is repeated with each swing
of the pendulum. Now when the pawl drops
into one of the cuts and is pushed forward
the pawl comes up against the contact strip
which closes the contact blades, and an
impulse is sent to the slaves.

As the pendulum makes 40 'swings a
minute (the ratchet having 4o teeth), one
impulse is received by the slaves every 3o
seconds or two a minute. I have yet to build
my slaves, but I tested the impulse unit with
an electro magnet wired to another room,
and the armature closed faithfully every
3o seconds. The duration of the close was
about a half second.

The whole impulse unit was fixed to the
back board by two pieces of narrow threaded
brass tube tin. diameter. A threaded rod to
fit is screwed into the back board until about
4,'Ioin. is left protruding. On to this is turned
the tube. Having previously drilled the
fibre board accurately to correspond with the
tubes, a bolt and washer are required to fix
the unit in position, passing the bolt through
the fibre board into the end of the brass tube
and screwing home. The length of the tubes
in my case is Iiin. The fibre board was

A 2 loin. thick.-S. C. WHITE (Harrow).

1

Contact
springs

Surgical /int

PRACTICAL MECHANICS

Magnetic Board
SIR, --Regarding the inquiry

of Mr. J. K. Swells in
the November PRACTICAL
MECHANICS for details for mak-
ing a 4ft. by 3ft. magnetic board
for instructicnal purposes, may
I suggest he makes a lint
board ?

The construction of one of
these is quite simple and it is
trouble -free in operation.

The demonstration board
is covered with a piece of
fluffy surgical lint, large enough
to allow for a 2in. overlap all
round. The best method of
fixing this is to lace the
opposite sides together as
indicated by the sketch. One
set of lacing has been omitted
for clarity. The lint must be
used fluffy side outwards.

Flat models may be cut
from light card of any size
and shape, having lint stuck
to their backs, again fluffy side
out.

These models may then
be " stuck " to the board

Lacing -only one set
shown for cueHty.

Details of a lint board.

January, 1957

merely by placing them where requirtd,
where they will remain until moved. --JAMES
J. FOWLER jNR. (London, E.7).

Producing Dry Steam
SIR,-In reply to a query in " Information

Sought " in the October issue, a drawing
of a steam trap is given below.

The trap illustrated is made of glass. It

Togs,
supply

1 Dry steal*

Mr. B. A. King's method of producing dry steam.
should be placed in the steam pipe as near the
point of delivery as possible.

The apparatus should be worked for a
few minutes to warm it up before the steam
is used.-B. A. KING (WOWS).

P.M. Easibinders
SIR,-I am delighted with my volume of

PRACTICAL MECHANICS now that I have
inserted the issues and the index. I have a
large pile of previous volumes and I propose
to purchase additional binders to keep them
in order-and to prevent friends " borrowing "
copies which are seldom returned. My wife
is delighted, too, for at spring cleaning time I
had difficulty in preventing her from tidying
them away ! I think this system of loose
binding is an improvement on the standard
binding since the volume opens flat at any
page and the covers are more substantial than
the usual binding cases. I take it that when
ordering binders you will block the appro-
priate volume numbers on the spine.-E, F. N.

' (Doncaster).

- Water.

TreP-

Self-binders for
PRACTICAL MECHANICS

AS a service to our readers we have
arranged for self -binders to be

supplied in which they may preserve the
copies of this journal. Copies can be
inserted as received, and you do not
therefore have to wait for the completion
of the volume. You secure the same all-
time protection as with ordinary binding.
The self -binders are in black waterproof
and greaseproof cloth, attractively
lettered in gold. This system avoids
copies becoming damaged or mislaid.
The Easibinder opens flat at any page of
any separate edition and gives quick
reference facilities. When the volume is
complete our annual index,, published at
is. 3d., should be inserted.

They cost Hs. od., post free. Orders
should be sent to the Publisher (Binding
Dept.), Geo. Newnes Ltd., Tower House,
Southampton St., Strand, W.C.2.

State the Volume Number you require
blocked on the spine.
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Paste for Label Work
T HAVE to make a quantity of card -
1 board boxes, which I shall cover
with decorative paper. Please tell me
how to make up a cold glue or paste for
use in fixing the cover papers to the
boxes.-D. J. Priddle (Yeovil).

AN excellent and fairly cheap paste for
your label work can be made according

to the following formula :-
White dextrine ... ... 5 oz.
Starch ...
Water 531° zo.z .

Glycerine ... If oz.
Phenol ... r gram.
Make a smooth paste of the white dextrine,

starch, and approximately half the water.
Then add the rest of the water. Heat the
mixture on a steam bath, stirring it continually
until it becomes perfectly smooth and
homogeneous. Then stir in the glycerine
and the phenol-the latter merely functioning
as an antiseptic to prevent the paste from
becoming mouldy. By using yellow dextrine,
instead of white dextrine, the paste may be
given slightly stronger adhesive properties,
but, since it will tend to stain white paper,
we advise the use of white dextrine which
can be obtained from any chemical laboratory
suppliers such as Messrs. Griffin & Tatlock
Ltd., Kemble Street, Kingsway, London,
W.C.2, or, in larger quantities (of about
14 lb.) from Messrs. Henry Smith & Co Ltd.,
Diggle, Yorks. This thick, white paste can
be thinned out to a certain extent by incor-
porating more water.

Heat -resisting Cement
PLEASE give me the correct formula

for making up a fireproof cement or
clay for binding together firebricks. It
must be able to stand a fairly high degree
of heat and be, at the same time, durable.
---E. J. Pape (Lincoln).

HERE are two heat -resisting cements
which should serve your purpose :-

(by measure)
9 parts

... 2 ss

(a) Powdered pumice
Asbestos powder
Waterglass

Mix the pumice and the asbestos. Then
slake with waterglass to mortar consistency.

(by measure)
(b) Graphite ... 2 parts

Manganese dioxide
Common salt ...
Borax ...
Fine iron filings 4
Dry, powdered clay ... 8

Mix all the ingredients together. Then
mix with water to mortar consistency. Use
immediately.

Formula (a) gives a white cement. Formula
(b) gives a more greyish cement. It is essential
to allow the cement to dry out slowly before
subjecting it to heat. If you omit this
precaution, the cement may crumble.

Setting Spirit Level Tubes
PLEASE tell me the usual compound

that is used for setting tubes in
spirit levels and what is the easiest
method of setting the tubes correctly ?-
C. B. Gibson (Lincoln).

VARIOUS compounds are used for the
setting of spirit -tubes into spirit -levels:

The choice of such compounds depends
on the general nature and construction of the
level. An ordinary slow -setting plaster
mixture will suffice in many instances, whilst
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QUERY SERVICE
RULES

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

'n others an everyday cellulose tube cement
will do, whilst in still other instances a thick,
rubbery compound such as Chatterton's
compound, well known to radio and electrical
workers, can be used.

THE P.M. BLUE -PRINT SERVICE

I2FT. ALL -WOOD CANOE. New Series. No. I,

IC -WATT MOTOR. New Series. No. 2, 4s.*

COMPRESSED -AIR MODEL AERO ENGINE.
New Series. No. 3, Ss. 6d.*

AIR RESERVOIR FOR COMPRESSED AIR
AERO ENGINE. New Series. No. 3a, Is. 6d.

" SPORTS " PEDAL CAR. New Series. No. 4,
Ss. 6d.*

F. I. CAM M'S FLASH STEAM PLANT. New
Series. No. 5, Ss. 6d."

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, Ss. 6d.*

ELECTRIC DOOR -CHIME. No. 7, 4s."
ASTRONOMICAL TELESCOPE. New Series.

Refractor. Object glass 3in. diam.
Magnification x 80.

No. 8 (2 sheets), 7s. 6d.*
CANVAS CANOE. New Series. No. 9, 4s.*

DIASCOPE. New Series. No. 10,4s.*
EPISCOPE. New Series. No. II, 4s.*

PANTOGRAPH. New Series. No. 12, 2s.*
COMPRESSED -AIR PAINT SPRAYING

PLANT. New Series. No. 13, 8s.*
MASTER BATTERY CLOCK..

Blue -prints (2 sheets), 4s.
Art board dial for above clock, is. 61

OUTBOARD SPEEDBOAT.
Hs. rer set of three sheers.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print, 4s.

P.M. TRAILER CARAVAN.
Complete set, I Is.'

P.M. BATTERY SLAVE CLOCK, 2s. 6d.
" PRACTICAL TELEVISION " RECEIVER

(3 sheets), Ifs.
P.M. CABIN HIGHWING MONOPLANE.

Is. 6d.*
P.M. TAPE RECORDER*

(2 sheets), Ss. 6d.
The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.
An denotes constructional details ore available free

with the blue -prints.

A very goc c, clean, cementing compound
can readily be made by grinding together four
parts of Portland cement and one part of
ordinary shellac. The resulting powder is
moistened with methylated spirit containing
an equal volume of water until a paste -like
cement is obtained. This is packed into
the cavity and put away for two or three hours
in a warm oven until it dries out and sets hard.

In setting the tubes in the levels, the level
base is placed on a flat, accurately levelled
surface, and the cementing compound is
packed into the groove in the level base
which is to receive the spirit tube. The
spirit tube is then gently pressed into the
groove, in which it is usually held down in
two places by metal straps, ties, cross -pieces
or some other similar device.

Making Barrier Cream
("AN you tell me the formula for

making a non -greasy barrier
cream, please ?-L. Charles (Liverpool).

BARRIER creams consist usually of an
emulsified stearic acid, which has been

formulated on the basis of any ordinary
vanishing cream and which has been coloured
merely by inclusion of a little red oxide
pigment such as iron oxide. You can make
one by means of the following process :
Heat 12 grams stearic acid to about 170 deg. C.
until it is thoroughly molten. It is then
rapidly stirred and the following mixture is
added to it, drop by drop :-

Triethanolaminc c.c.
Glycerine ... 4 c.c.
Water ... 4o c.c.
If you desire a coloured product, merely

add a pinch of rouge (iron oxide) to the
molten stearic acid before commencing the
liquid addition. Under conditions of rapid
stirring, a smooth cream will work up. The
stirring should he continued whilst the
mixture is cooling, and, during this stage,

c.c. of any desired perfume, essence or
germicide should be stirred in. When the
preparation has thoroughly cooled it will be
ready for use.

Embossing on Leather
HOW can I emboss initials in gilt, also

gilt and colours, on leather wallets,
etc. ?-E. Payne (Belfast).

THE embossing of initials and other
characters on leather articles comes

properly within the art of the bookbinder,
and you will find this referred to in detail in
any book on bookbinding, such as, for instance,
J. Kay's " Bookbinding for Beginners "
(Cassell and Co., Ltd.). The letters, or other
devices, are pressed into the leather with
ordinary hand pressure, using for this purpose
a sort c cast steel type which may or may not
be mounted in a suitable holder. The im-
pressed letters are then painted over thinly
with a little glair, which consists of egg
white diluted with water. When this has
dried it is breathed upon to rcmoisten it, after
which a sheet of gold leaf is laid down on it
and gently rubbed at the back. The leaf is
then gently stripped away, leaving the gold
adhering to the impressed letters. Similarly,
gold powder (genuine or imitation) can be
dusted on the glaired surface in a similar
manner, as also may be dry powdered colours.

An alternative method for colouring the
embossed work is to use the special colours
provided for this purpose.

You will be able to get all the necessary
materials from either Dryad, Ltd., St.
Nicholas Street, Leicester, or Messrs. G. W.
Russell and Co., Ltd., Hitchin, Herts.
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Paint Stripperi
T SHOULD be grateful for any informa-
1 tion you can offer me upon liquid
paint strippers, for the removal of  old
paint prior to repainting, and for cleaning
paintbrushes.-D. H. 0. John (Horn -
church).

THE whole essence of a successful paint
stripper is that it should contain wax

or cellulose dissolved in a liquid or mixture
of liquids which will soften the paint film.
Such liquids are volatile ones, and the function
of the dissolved wax is to 'form a layer on the
surface of the paint to prevent the too speedy
evaporation of the solvents, the wax itself
having nothing whatever to do with the
actual paint softening. The following formula,
based on this principle, will be found to be
quite efficient. It will soften the hardest oil
paint film within half a minute :

Paraffin wax ... 1 lb.
Benzol ... 3i lbs.
Methylated spirit ... 3i 113S.

Acetone ...  4 lbs.
Melt the paraffin wax. Add the benzol first,

then the acetone with continuous stirring.
Then slowly stir in the methylated spirit,
which will precipitate the wax as a voluminous
suspension. Store the resultant product in
tightly corked bottles. For use, it is merely
brushed over the paint to be softened, left
for about a minute and the softened paint then
scraped off. Usually, after this operation any
wax remaining on the woodwork will have to
be carefully rubbed away by means of a cloth
charged with benzol.

A paint stripper suitable merely for soften-
ing old paintbrushes can be made according
to the following formula :
(a) Petrol, paraffin or white spirit 2 parts

(by volume)
Oleic acid ... a part

(b) Anutonie 1 part
Methylated spirit ... l part

Stir (b) into (a) (not vice versa) with rapid
stirring until a smooth cream results. Stand
the hardened brushes in the above for 24 hours.
Then wash them out with hot water and soap.

House Telephone Circuit
PLEASE advise me how the three-way
JL house telephone circuit that you

published on page 54 of the October, 1956,
issue of " Practical Mechanics " could
be adapted to allow the use of three ex-
G.P.O. handsets (No. SA5o63), which have
a three -core cord ; the inter -connection
between receiver and microphone being
built into the instrument casing and not,
therefore, capable of being disconnected
and re -wired to the four -core cord the
circuit requires.-R. C. Price (Hinckley).

No.2 fine'r

Suggested house telephone circuit.

THE simplest circuit for you to use would
be the one given above, which is suitable

for use with standard G.P.O. handsets. Any
number of stations can be employed, these
being connected between the same two lines ;
but the pressing of the ringing push button
at any station operates the buzzers at all the
other stations. You could use a 4I -volt
flashlamp battery at each station although a
41 -volt dry battery of larger size, or three
Leclanche cells would be better. The trans-
formers could have a ratio of about 5o to a.

Flashing Sign Operation
PLEASE tell me how to make the

mechanism for an electrically opera-
ted sign similar to the sketch, in which
the lights go on and off continually in
order from a to 12, and then start again
until the current is switched off.

Each bulb would only need to be on
for a short period, say, half a second.-
C. F. Smith (Westgate -on -Sea).

THE simplest method would be to use a
small geared motor driving a disc or

drum of insulating material. On the periphery

17*t

Diagram of the elecnic sign.

of the disc or drum may be mounted a copper
ring about 112 in. deep. On one side of the
ring can be screwed a copper segment about
5/8in. wide and occupying rather less than
one-twelfrh of the periphery. A flexible
contact may be arranged to press on the
uninterrupted side of the ring and connected
to one pole of the supply.. Twelve flexible con-
tacts may be arranged round the ring, opposite
the projecting contact, .so that this ,moving
contact touches the twelve contacts in turn.
Each of the twelve contacts should be con-
nected to one side of each bulb, the other sides
of the bulbs being connected to the second
pole of the supply.

Embossed Frame Decoration
T AM making a plaster pattern for a

small picture frame from which I
shall make a mould in flexible rubber
compound.

I wish to embellish this pattern with
embossed floral decoration. Can you
please tell me of a suitable plaster or
other substance which can be applied
with a fine paint brush to do this em-
bossing, and which will not set while
being worked.-Lewis W. Leach (Pres-
tatyn).

THERE are many possible materials which
you can use for your purpose. We

suggest that you use a mixture of approximately
equal parts of ordinary whiting and zinc
oxide. This should be made into a paste with
a solution of so parts of ordinary gelatine in
90 parts of water, the solution being applied
warm. If you find that this paste sets too
quickly for your purpose, stir into it a few
drops of glycerine. If the paste is going to
be kept for a long time, it will be advisable
to stir into it a small quantity of Lysol or
carbolic acid.

Information
Sought

Readers are invited to supply the required
information to answer the following queries.

Lamp Device
IRECENTLY observed a glass vessel con-

taining two dissimilar liquids which did
not mix, both being colourless but the lower
and obviously heavier liquid contained a
small quantity of fluorescent material.

The glass vessel was mounted on a small
plinth, housing what appeared to be a rs-watt
pygmy.bulb. The heat from this bulb lowered
the specific gravity of the lower liquid,
causing it to rise in attractive convolutions
into the 'upper liquid, where it cooled and
subsequently dropped back to the lower part
of the glass container.

What are the two liquids concerned ?-
W. G. Sucx.
Wind Indicator
T WOULD like to make a wind indicator
1 to take the form of a small tin, say,
sin. high by 21in. diameter, that could be
fixed to the mast of my yacht, just under the
boom, and that would emit a constant trickle
of smoke through a small hole in the top for,
say, about an hour at a time.

Could yon suggest any chemical or other
substance I could use for this ?-J. E.
PRANGNALL.

' Blotting Paper impressions
WHEN the uppermost sheet of paper

in a writing pad is written upon,
the sheet below contains an impression of the
writing on it. I believe that this impression
can be " developed " if given suitable treat-
ment. Can you tell me how to do this ?-
F. R. KANE (CO. Derry).

Sensitive Metal Detector
PLEASE give me details for making a very

sensitive metal detector capable of
detecting, say, the nail of a boot buried
several inches below the ground.-C. G.
STEVENS (S.W. I 3).

Bronze or Copper Finish

PLEASE
supply me with a method for

applying an oxy-bronze, oxy-copper or
antique copper finish to steel screws. A
simple method would be preferred, i.e.,
using chemicals, but I should be pleased to
know also the electro depositing process and
circuit.-A. D. ROTHWELL (Altringham).

Dyeing Fur
CAN you let me know the method of

dyeing fur dark brown or black by
chemical action and where I can obtain dyes
and chemicals in small quantities. I have a

practical knowledge of cutting and nailing
furs, but little or none of dyeing.-H. T.
LEAVER (S.W. I).

Welding Polythene
T HAVE been trying to use polythem to
1 make film negative albums with but
partial success, using a heated poker and
other methods.

Is it possible to make a tool, similar to an
electric soldering bolt, which would maintain
a regular temperature for welding polythene
or any other such material ?-W. SMELLIE
(S.W.3).

Speedometer Conversion
IWANT to convert an ordinary car

speedometer (recording the speed m.p.h.
and the number of miles travelled) into a
boat's log to record the number of miles
travelled through the water. If I obtain a
log line, fin and connect it up, what additional
adjustments must I make ? I have a " Smith
F.N. speedometer. - S. G. WILLIAMS
(Ammariford).

A Swinging Garden Seat
PLEASE tell me what materials are required

to construct a swinging garden seat,
suspended between two tripods. What
section would you advise to use for a 6ft.
wide seat and can such an article be constructed
without welding ? Where can I -buy.
materials ?-A. J. STAEL (Middx.).
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SUBJECT(S) OF INTEREST ................. ......  ..  ......    --  ..... - M.« -
IANUARY (We shall not worry you with personal visits) t.C.75
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HIGHSTONE UTILITIES
SOLDERING
IRONS, Our
new stream-
lined iron is
fitted wit h

a Pencil Bit. 200!250 v. 50 watts, 1111.
post 1/... Standard Iron with adjustable
bit, 200,250 v. 60 watts. 131, post 1,-. Heavy
Duty Iron. 150 watts, 1616, post 11-. All parts
replaceable and fully guaranteed, Small
Soldering Irons, for use on gas. 114. Post
8d. Resin -cored solder for easy soldering.
6d. packets or large reels 5i-, post 9d.

Ex-R.A.F. 2 -valve (2 -volt) MICROPHONE
AMPLIFIERS as used in plane intercom.,
in self-contained metal case ; can be used
to make up a deaf -aid outfit, intercommuni-
cation system, or with crystal set ; complete
with valves and fitting instructions. 20.-,
post 2/6. Useful wooden box with partitions
to hold amplifier, 2'. extra.

SPARKING PLUG NEON TESTERS,
with vestpocket clip. 3/3, and with gauge,
3/8, post 3d. S.B.C. Neon Indicator Lamps,
for use on mains showing " live " side of
switches, etc, 21, post 4d. Neon Indicator,
complete with condenser (pencil type),
with vestpocket clip, indispensable for
electricians, etc.. 718 post 5d.

BELL TRANSFOR-MERS. These
guaranteed transfor-
mers work from any
A.C. Mains, giving 3,
5, or 8 volts output
at 1 amp., operate
bulb, buzzer or bell.

Will supply light in bedroom or larder, etc.
PRICE 9/- post 1,-. Similar Transformer
but with output of 4, 8 or 12 volts, 12/8,
post 1/-. Transformer with similar out-
termiput.

nal. 18th fused secondary and earth
terminal. 18 Post 1 -. BELLS for use with
either the above or batteries. 8'6. post 6d.

Big Den " Chimes. Housed in Cream
Plastic Case. Easily connected to give
Two -Note Chime from Front Door, and
Single Note from Rear. Operated from 6-9
volt Batteries or Transformer (shown
above), 23,9, post 1.6.

CRYSTAL SETS. Our latest Model is a
real radio receiver. which is fitted with a
permanent crystal detector. Why not have a
set in your own room ? 1216 post 10d.
Spare Permanent Detectors. 2;- each.
When ordered separately. 2/6. With clips
and screws, 2-10, post 3d. Headphones.
brand new. S. G. Brown, G.E.C., etc.. 23'-,
and super -sensitive. 31A- a pair, post 146.

HEADPHONES IN GOOD ORDER, 6.-.
Better quality. 7,'6 and 101-. Balanced
armature type (very sensitive). 181, All
post 11. New single Earpieces, 38.
Balanced armature type. 41 (two of these
will make an intercom. set). Ex-R.A.F.
earpiece. 21. all post 6d. Headphones.
with moving coil mike, 15:-. Similar phones
with throat mikes, 121, post 1,8. Head-
phone Cords, 1/3 a pair, post 3d. Replace-
ment Bands. 1/3, post 4d. Wire Bands, 8d.
(All

with one Crystal
hones listed Set.)) suitable for

use

HAND MICROPHONES with switch in
handle and lead, 56. Tannoy. 7'-. Similar
instrument, moving coil, 8/11. All post 1/-.
Mask type with switch, 34 post 8d. Mike
Buttons (carbon). 21-. Moving Coil, 318 ;
Transformers, 5.-. All post 4d. each.

MORSE KEYS. -Standard size keys
wired to work Buzzer or Lamp, 3;-, post 84.
Slightly smaller keys, 2/6, post 6d. BUZ-
ZERS, 3/9. or heavy duty. 4'6, post 5d.

Terminals, brass 2BA, mounted on strip,
6d. pair. .0005 Airspaced Variable Con-
densers. 2:8, post 6d. .00003 twin gang with
trimmers. 28, post 6d. 24 volt, 15 mm.,
M.E.S. Bulbs for model railways, etc,
1/- each, 10 - doz.. post 4d. Wander Plugs,
Brass, 1'6 doz.. post 4d. Fuses. -1 amp
liin. packet of 10, 2.'6, post 3d. Also 150 mA.
and 250 mA., same price. Ex-G.P.O. Tele-
phone Twin Bells, with box, post 1/8.
Single Telephone Bell, 343, post 9d.

Bargain Parcels of really useful equip-
ment. containing Switches, Meters. Con-
densers. Resistances. Phones, etc., 10 -,
or double assortment, 171 ; treble 25:-.
All carriage 26.. This country 0111Y.

METERS. 20 amp. 21n. mic, 8/6 : 20 v. 21n.
Imo, ; 150 v. 2in. m/c, 10/- ; 3.5 amp. 21n.
T.C., 81- 4 amp. Win. T.C.. in case with
switch, 9/6 : 100 mA. 21n. al/c, 7/6 : Meter
units containing 2,500 microamp. move-
ments. 9/-, vest 116.
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58 New Wanstead, London, E.11

Letters only.
New Illustrated List sent on request with

2d. stamp and S.A.E.
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ibrax
BRAKE BLOCKS

FOR SURE STOPPING

AND A LONG LIFE
EIBRAX BRAKE BLOCKS stand up to the toughest test -
the split-second emergency. Yet they brake smoothly
and firmly. Two types : SOFT RED for alloy rims,
BLACK for steel rims.
Ask your dealer for "FIBRAX"

FIBRAX LTD., 2 TUDOR STREET, LONDON, E.CA
E3ffli

w light, to steer by !

I o sum is. 1111111111

T.., new Captain" Set 4 of advanced design
and styling and has many features including a
special TWO YEAR GUARANTEE for the CD36
36 watt dynamo, which incorporates the new
C198 tail lamp. Chromium finish.

the NEW

raptaid
-1NNAMO

LIGHTING
SET

Vial °gtad"
CYCLE LIGHTING

JOSEPH LUCAS (CYCLE ACCESSORIES) LTD., CHESTER ST.. BIRMINGHAM 6

H. FRANKS
51140, NEW OXFORD ST.

LONDON, W.C.1
NEW NEGRETTI & ZAMBR A.

200 250 volt A.C. operated control
units, fitted step-down Transformer
to Rectifier giving 12 volts D.C. which
operates two Relay operated single
pole change -over 10 amp Mercury
switches, housed in metal cabinet,
941n. x 811n. x 3in. 55:- each.

HOOVER BLOWER MOTORS, Ref.
10KR115, 12/24 volts, as recom-
mended for car heater system in re-
cent issue of P.M., price, including
instructions for making car heater

. and adapting for 6 volts, 32'8 each.
" DIEHL " U.S.A. 24 V.D.C. 1/30th

H.P. motors, 3,600 r.p.m.. will run at
approx. f -speed on 12 V.D.C., length
51m. diam., ffin. spindle. 5.163n. Warn.
17:6 each.

"DRAYTON" TYPER.Q.R. MOTOR
UNITS, 230 volts &C., 50 cycles, 25
watts, cont. rating, final speed 37
r.p.m., unused, 85 each.

STA INLESS STEEL AERIAL WIRE,
gauge 7;015 in 1,600ft. reels, ideal for
soil heating, electrifying fences, etc.
Per reel 37/6.

L.T. TRANSFORMERS, totally en-
closed in metal case. 4/in. -x 3fin. x
351n., Input 230 V.A.C., Output 18
volts. 25 amps. 212-

NILNIATURE 12/24 D.C. MOTOR -
GEAR BOX UNITS, final speed to
6 to 10 tp.m., overall size 451n. x tin.
X 31n., 32/6.

NEW' SOUND -POWERED TELE-
PHONE HANDSETS, G.P.O. pattern.
Will make efficient 2 -way inter -corn,
no batteries required, 50.x- per pair.

ALTIMETERS, sensitive type, Kolls-
man, Mk. XIVB. Reads to 45,000ft.
by means of 3 pointers, indicating
nearest 2Oft. millibar -stale and adjust-
ing knob. Unused. 41'- each.

" ROTHERHAM CLOCKWORK -
DRIVEN 7 -DAY MOVEMENT, as
fitted to Barograph units with 3iin.
Main. drum, winding key, etc. New.
55/- each.

CLOCKWORK -DRIVEN TIMERS
variable, 5 to 30 mins. Fitted 15 amp.
A.C. contacts. Totally enclosed,
crackle finish. 17/6 each.

4"ENNER SYNCHRONOUS MOTORS
200 250 v. A.C. 3 watts. Final Speed
30 r.p.m. Ideal for Timers, etc. 1643.

FRACTIONAL MOTORS, 1,100th
200250 volts A.C./D.C. Length 3lin.
Diam. ann. Double -ended spindle
tin diam. Unused. 271.

A.C. MAINS SOLENOIDS. 200/250 v.
4 lb. per lin. pull. D.C. resistance 200
ohms. Ditto 3 lb. pull. D.C. resistance
300 ohms. 1018 each.

STEP-DOWN TRANSFORMERS, in-
put 180!230v. &C., 50 cycles, output
2, windings 4.2, 4.2v. 10 amps., ideal
soil heating, spot welding, 22/8,

" SATCHWELL " AIR THERMO-
STATS, type WTO. 15 amps. A.C.
contacts, three -contact type (single
pole changeover), length of tube
17in., Dn. diam., 150/250 F., unused.

Ienach.
EX MIN.41.A. GEAR PUMPS.

Type RFP/1 made by Rolls-Royee,
size approx. 61.n. x 551n. x 5111_, MS.

SELF - PRIMING IMMERSION
PUMP (Electric). Ex -Air Ministry.
Fitted 24v. D.C. Motor, will work on
24v. A.C. Overall length 2024in., de-
livers approx. 150 g.p.h. Ideal for use
in caravans, boats, etc. 37/6.

NEW "HEYWOOD " Ex-R.A.F.
COMPRESSORS, pressure 45 lbs.
per sq. inch, internal spline lin. diam.
ideal for paint spraying, lab. use. 4743.

"HOOVER" BLOWERS, 200250 volts,
A.C.,D.C.. 300 watts, 7in. diem., 61n.
deep. Outlet Din. diam. Fitted
carrying handle. Unused. 85.2.8.

NEW 36 -HOUR CLOCKWORK -
DRIVEN TIME SWITCHES in-
corporating 7 -day high-grade lever
watch movement, length 35in..
diam. 25in., 141- each, less winding
key.

PRESSURE PUMP UNITS. Operated
by 24 volt A.C./D.C. motor, develops 10
lbs. pressure 25 lbs: vacuum. Complete
with 10ft. length of pressure hose,
cables and connectors, etc. Compact
unitiltted ha metal case, 6in.X 41n.x 4in.
Made in U.S.A. Ideal for laboratory
use, etc. New. 84 each.

8In. DIAM. VENT-AXIA EX-
TRACTOR FANS. 24v. D.C. or 36v.
A.C. Fitted suppressor units. Ideal
for caravans, yachts. etc. Unused,
complete in transit case. 84.7.13.

WESTERN ELECTRIC BLOWER
MOTORS, available 12 volts D.C. or
110 volts. A.C./D.C. Suitable for car
heaters, projectors or miniature
vacuum cleaners, etc. Size 411n. x 31in.
approx. Price, 29/- each.

TUFNOL PULLEYS.4itted ball -races,
35in. external, 3/8in. internal bore.
U-shaped groove, 3.131n. , wide, 3/8
each, 3713 per doz.

KURMAN ELECTRIC CO. U.S.A.
SIGMA PATTERN HIGH-SPEED
RELAYS, Coil, 1;950 ohm, operated
on 10.12 volts D.C., 5 mA, S.P.C.O.
heavy duty contacts, 1043 each.

912 -VOLT A.C./D.C. MOTORS, made
by Laboratories Inc., U.S.A., coupled
to gear -box, final speed approxi-
mately 100 r.p.m., lin. diem. spindle,
overall size 3Iin. x tin. x lfin. 15/-
each.

FILL MAILING PRICE LIST ed.
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NVITAT I 'TEINK.r F. J. C.
Why Cycle Car ?

THE passing, with the December issue, of
The Light Car, formerly entitled The

Cyclecar, leads me to wonder why such
a term was ever applied to those early light
motor -cars. The term is intended to cover
three-wheelers and four -wheelers. A three -
wheeled car to -day is still considered as a
motor -cycle, but to call a four -wheeler a
cyclecar seems to me to be a misnomer,
even allowing for the period in which it was
used. It is true that the motor -car and
motor -cycle developed from the cycle, and
in some respects the tubular construction
and bicycle type wheels were used on the
early small cars. Werner, who produced the
first practicable motor -cycle, merely attached
a De Dion 216 c.c. engine to the downtube
of an ordinary bicycle with strengthened
front forks. The Light Car was founded by
the late Edmund Dangerfield, who was
himself a famous racing cyclist, and who has
his name inscribed on the original Bath
Road Cup now in my possession. However,
even the latter title, The Light Car, hardly fills
the bill, for it dealt mostly with cars weighing
anything from 1 ton to 35 cwt. It is always
sad to hear of the passing of a contemporary,
for in its 44 years of existence it played
a most important part in the development and
the improvement of the motor -car. I designed
and marketed a light car, or cyclecar, some
years ago-the Cambro-and my first adver-
tisements appeared in The Light Car. The
proprietors of this journal bought a number
of them which were offered as prizes in
Tit -Bits.

When the paper was started, motor -cycles
were just coming into their own, but cycling
was quite unaffected by the new competition,
and it continued to gain in popularity. At
that time there were literally dozens of
weekly and monthly periodicals devoted to
cycling. Some had a circulation of a few
hundreds only. The manufacturers, however,
got together and limited the advertising
of members of the Union to certain nominated
periodicals, and the vast majority of the
journals died as a result. Our own paper,
The Hub, died under the ban.

The Show
THE strike which caused the Cycle Show

to open a day late had an unfortunate
effect upon attendance, which last year was
considerably down on the previous year.
It seems particularly unfortunate, and, indeed,
unfair, that the whole industry should be
used as a whip in order to settle a dispute
between a trade union and one particular
firm. The industry itself is going through a
lean time, and the great expense of organising
a show of this magnitude no doubt figured
largely in the deliberations which led to the
announcement that, in future, the shows are
to be held biennially. It was expected, as
a result, that at the final annual show there
would be a bumper attendance. The news-
papers were full of the strike, coupled with
announcements that the opening of the show
was bound to be delayed. The same
prominence, however, was not given to the
fact that the strike had been settled, and no
doubt this affected attendance. It seems to

me that the organisers of the exhibition should
seek assurances before they embark upon
another show, from the various trade unions
concerned, that there will not be a strike during
the run of the show, nor immediately pre-
vious to it.

Apart from financial considerations, I agree
with the idea of a biennial show. Once a
year is far too often for an industry which
has little new to offer and in which design has
reached stalemate. The improvements mostly
are in accessories and colour schemes.

The large number of exhibits of mopeds
and motorised bicycles is an indication
that the utility cyclist is deserting the bicycle
as such for the vehicle which was described
by the secretary of the C.T.C. as neither
fish nor flesh.

Petrol Rationing
ONE effect of petrol rationing, reintro-

duced 1 t years after the war, has been
greatly to increase the sales of the power -
assisted bicycle, and makers report that
stocks are running low. That should be
a good thing for the cycle industry, but there
are many motorists who will now clean up
and put into good working order for short
journeys the nimble two -wheeler which they
purchased during the war and which has
probably been hung up in the garage since
petrol rationing ceased. It may even increase
the sale of bicycles.

The Late Sir Arthur Du Cros
THE late Sir Arthur du Cros bequeathed

to me the copyright in his splendid
book, The Wheels of Fortune, together with
all original photographs and blocks. It is a
fascinating book and sets forth the facts
concerning the early days of air tyres, and
the extensive litigation which followed after
the discovery of Thomson's patent. Dunlop,
before he moved to Dublin, did not live far
from Thomson, who resided in Ayrshire, and
who had marketed the tyre for horse-drawn
carriages. I do not think that when Dunlop
made his early tyres for his son's toy tricycle
he had any idea that he had made an
epoch-making invention. His son suffered
from spinal trouble, which was aggravated
when he rode his tricycle on the stone setts
of Dublin. It was the du Cros who saw
the commercial possibilities and who really
put air tyres on the map. Dunlop always
denied that he had ever seen a Thomson
tyre.

I lunched regularly with Sir Arthur until
a few months before his death and he was a
fascinating raconteur of those early days. He
was the guest of honour at a dinner given by
the Roadfarers' Club to celebrate the Diamond
jubilee of the invention of pneumatic tyres.

He had known everyone connected with
tyres, especially the three famous W's-
Welch, Woods and Westwood. It was Welch
who invented the wired -on cover, Woods
who invented the valve and Westwood who
invented.the rim for wired -on tyres. I always
felt sorry for Woods, who threw a fortune
away by not accepting a royalty per valve.
He wanted a lump sum down-£1,000, and
that sum was paid to him. Had he accepted
the royalty offer (I believe 9d. per valve) he

would have been a millionaire within a few
years. He died not so long ago, somewhat
disgruntled, like Dunlop. Some of the photo-
graphs which appear in The Wheels of Fortune
are quite priceless. Sir Arthur also handed
over to me a number of volumes dealing
with the history of Coventry. About a year
before he died he became greatly interested
in the commercial possibilities of the heli-
copter for passenger -carrying and business
purposes. He was a great sportsman and
indulged in his favourite hobby of swimming
and diving well into his seventies.

When the time is propitious I may consider
reissuing Sir Arthur's book, a copy of which
he sent to every library in this country and
the continental countries and the Common-
wealth to set the true story of the pneumatic
tyre on record for posterity. It will be remem-
bered that Dunlop himself wrote a .history
of the pneumatic tyre. This is also a fascin-
ating book, but unfortunately is marred by a
number of inaccuracies. Those interested in
the history of the pneumatic tyre should
endeavour to get hold of copies, second-hand,
of both these books. Another feeble attempt
to produce a history of the bicycle was the
late Bartlett's Bicycle Book, which was
sponsored by Dunlop's. This, too, contains
a large number of inaccuracies, both of
chronology and of fact, and is therefore
misleading. Another monumental work, pro-
duced by the egregious, pompous and self-
important H. 0. Duncan, was The World on
Wheels. Its hundreds of pages are not indexed
and it is in reality a heterogeny of miscellane-
ous and unclassified press cuttings, with plenty
of material to impress the reader with the
importance of H. 0. Duncan. Even the fact
that he won a club handicap organised by a
practically unknown club, against the field
of about a dozen riders, is recorded in his
book.

The Car Door Danger
AL MOST every week a motorist is charged

with carelessly opening a car door and
injuring a passing cyclist. One such motorist
was charged recently at West Bromwich
with carelessly opening the car door and
injuring a woman cyclist, as well as damaging
her machine. The magistrate said the case
was proved but granted the defendant an
absolute discharge on payment of 4s. cc,ts.
He had a few caustic comments to make about
cyclists who pass too close to cars. In view
of the wide publicity given to these cases, it is
difficult to understand why cyclists have
not become car -door conscious and even
apprehensive when passing a stationary car.
Self-preservation is the first law of Nature.
It is nonsense to say that they have to pass
close otherwise following motorists show their
irritation by hooting. According to my own
observations, cyclists, especially those of the
militant C.T.C.-N.C.U. type, have no regard
for following motorists and could not care
less whether they are irritated or not. Some,
indeed, love to irritate motorists. It is equally
nonsense to say that in passing wide they
place themselves in peril. If they do so,
they are riding carelessly or dangerously. They
should wait until there is no peril before
they pass as other road users are expected to do.
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PEOPLE who may be in the normal way
enthusiastic cyclists but who have
never tried winter cycling often have

the idea that those who do venture out
during the months between October and
March have to suffer for the privilege. This,
of course, is nonsense. Those cold, clear days
with which the English winter is sometimes
blessed, are ideal cycling weather, and there
are very few week -ends when a ride of some
sort is not possible.

The secret of enjoying winter cycling is to
be properly equipped. This does not mean
;that you need another cycle for the winter,
but a few modifications to the machine and
some attention to suitable clothing will
certainly pay dividends.

Tyres
Most of the " Sports " cycles and light-

weights to -day are equipped initially with
light skin -sided tyres which have only a thin
tread on the part of the tyre that is in contact
with the road, and the tyre is narrow in
section. In summer they are ideal for fast
and easy riding, but in winter something
more substantial is needed. The tyre shown
in Fig. t is very much more suitable. The
thick rubber tread helps in preventing punc-
tures from the grit thrown over the roads
to make them less slippery in very cold or
snowy weather, the heavy rjbbed tread on the
shoulder of the tyre gives
a better grip when
cornering on wet

Fig. i.-A tyre with
a substantial tread
made by Michelin.

and muddy roads and, of course, brake
efficiency is greatly increased.

Lower Gear
Riding a lower gear is not strictly a necessary

winter modification, but a great many clubmen
do put on a larger chain sprocket, or use
continually a low gear on a multi -speed
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Some Aids Towards Comfort and Safety
machine. One reason is, of
course, that distances ridden
are shorter, and speed is not
so important as keeping warm.
Fast pedalling in a small gear
is one solution to this and also
makes it easier to propel the
larger and heavier tyres al-
ready mentioned.

Splashguards
Mudguards and mudflaps

on the lightweight machine
have, in the interests of lighter
weight, been drastically re-
duced in size, and it is certain
that they do not provide the
same protection as do the
wider type. For winter riding,

then, make sure that your mudguards are
efficient. The mudflap on the front, too, can have
its efficiency improved by substituting one of
the heavier Varieties intended for mopeds
and lightweight motor -cycles. Plastic splash-
guards are also available, and can be fitted to
the wheels as shown in Fig. 2. These, of
course, can easily be made from pieces of an
old oilskin cape and ordinary elastic. Atten-
tion to these points should prevent rain from
splashing up from the road. A mudguard

Fig. 2 (Left).-Two types
of splashguard.

Fig. 3 (Right).-An
extension mudguard

and flap for the
rear wheel.

extension and mudflap fitted to the rear
mudguard, as shown in Fig. 3, will be
appreciated by the riders behind when club
riding. It can be made from an old mudflap
and part of a broken mudguard. With exten-
sion and flap in position the wheel will be
covered almost to the ground, preventing
entirely the miniature fountain of dirty water
spraying up from the road.
Clothing for Winter

Whilst allowing freedom of movement,
clothing must essentially keep the wearer
dry and warm. One of the simplest ways to
keep warm is to wear a couple of thin wool
jerseys and a windproof jacket over the top,
but the snag with this is that perspiration
has no chance to dry out, and the rider risks
catching cold every time he stops. A far
better idea is to wear just as many jerseys

as it takes to -keep warm, finely knitted ones
underneath and the big Continental -type
sweater over the top.

Plus fours were at one time considered the
ideal wear for the cyclist but to -day they have
lost a great deal of their popularity. Their
bulk, which certainly gave freedom of move-
ment, had its disadvantages as well. The big
fold of material at the bottom always managed
to contact the chain somehow, and in wet
weather the heavy folds of material became
sodden with water. The socks worn with
plus fours, no matter how thick, never seem
to keep the ankles warm.

American - style
jeans are the uni-
form of the young
club rider to -day.
These, though made
only of a thin mater-
ial, are closely
woven and are wind
resistant to a sur-
prising degree.

Keeping the
hands warm on a
cycle is another
difficult problem.
Heavy sheepskin
gloves are ideal at
the beginning of a
ride, but directly the
rider warms up his
hands are too hot;
if he takes off his
gloves they are freez-
ing again. The so-
lution is to wear two
pairs-a thin wool-

len pair and leather gauntlets over the top.
Three alternatives are thus provided-either
pair or both. Make sure, however, that the
gloves worn are not too bulky to allow the
brakes to be used properly.

Keeping the feet warm on a cycle is a
problem to which I believe there is no
solution.

When it Rains
At these times the only thing to do is to

don the whole waterproof regalia-sou'wester,
cape and leggings and then go more slowly.
Capes and leggings in various shapes and
sizes in both plastic and oilskin are available
and choice is largely a matter of personal
preference. Make sure, however, that a large -
size cape is obtained, one that will tuck down
behind the saddle at back and reach well over
the handlebars is front. Many riders dislike
the sou'wester for the reason that the rain is
inclined to run off it into the rider's eyes and
wear a cap as an alternative. Wet weather
clothing should be part of your permanent
kit in the winter months ; the day you leave
it behind it is sure to rain. It is common
sense, too, for the tourist to carry spare jerseys,
socks, etc.

Greasing Chrome Work
This is an old tip, useful for the cyclist who

is proud of his machine and wants to keep
the chromium -plating in good condition.
Almost any kind of grease can be used and
only a thin coating is necessary. It should be
applied to rims, fork crown, fork ends, chain -
set, cranks, etc. The snag is, of course, that it
collects dirt, but in spring dirt and grease can be
cleaned off to reveal the unspoiled chrome work.
Make sure, though, that grease does not get on
to the braking surface of the wheels.
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NAVIGATORS' CHART BOARDS, an Meal draughts-
man's board, selected 7 -piece polished wood. 17in. x 17in. x
tin.. fitted brass parallel motion drawing arm hinged to
board edge slide, with lock screw, free arm end fitted pro-
tractor marked in degrees, also ruled perspex straight edge
101n. x Sin. x Sin., each with locking device, board back has
rubber or felt lined feet, with pencil holder, value today
701, our price new and boxed, 251-, post 2/6.
ACHROMATS by Ross or Taylor Hobson, new and perfect.
5 types, all 40 -mm. dia., 1,1.7. 1,2, f12.3, f/2.7, f/3, focal lengths
are approx. 2/in., 350., 31in., 41n. and 44in., respectively.
unmounted 1.0/- each, post 6d ditto in brass mounts
12/6, post 1/-.

HUGHES 12 -VOLT SHUNT MOTORS, taking
1.45 amps, light, and up to 2 amps. on load, 5,000
.r.p.na., external terminations for reversing. oil
impregnated bearings, lin. shaft, size 3/1n. long,
Ifni. die., weight 20 oz., a superior and powerful
motor, original cost over £7, our price new
unused, 101-, post 113 ; 2 for 201-, post paid ;
ditto, fitted reduction gears, giving a final drive
of either 160 or 320 r.p.m., state which required,
12,6. post 1,0 ; 2 for 25/-, post paid. K TYPE CYLINDER LOCKS, deadlocking
and thiefproof. has 7 concentric tumblers instead of the usual 5 In line, interchange-
able with ordinary cylinder locks, for right- or left-hand doors, no need to specify,
complete with 2 keys and all fittings. instruction booklet, list price 18,9, our price
new boxed, 51-, post 1:6 ; 2 for 10/-, post paid. CHARGING AMMETERS, 0-15
amps. D.C. flush panel mounting, requires Hin. dia. aperture, brand new. 5/6, post
70. GEAR UNITS, contain 15 various light and heavy gears, some in aluminium
diecast case, the others in clock type frame, exceptional value, unused, 5/-, post
1;6. G.E.C. RECTIFIERS, selenium full -wave bridge, output 12 v. 15 amp. brand
new stock, 101-. post 9d., ditto 12 v. 4 amp. 151-, post mains transformers to suit
both these rectifiers, 2001250 v. input. at 151-, post 1:6 and 20/-, post 2i- respectively,
HIGH -LOW IMMERSION HEATERS, 230/250 v. MO watts, removable link for
3 -heat control, plated copper stem 181n. long from fixing screw, removable brass top
termination cover with insulated cable bush, new, unused and guaranteed, 35i-,
post paid. JOHN OSTER (U.S.A.) MOTORS, 12 v. 1.4 amp. D.C. shunt, speed 5,600
r.p.m., fitted enclosed reduction gearbox, with 2 outlet shafts in -line with motor,
bin. dia., 111n. long, 1.iin. between centres, providing very powerful drives of 6 and
24 r.p.m., also another shaft at right angles to motor, which has a fine adjustment
fin. linear reciprocating movement at 24 times a minute, size overall 751n. long,
3fin. wide, 31.n. high, easily the finest of ex -Govt. motors, well worth 212, our price,
as brand new. 30/-, post 1:6 ; 2 for 601-, post paid. MAINS BLOWERS, 200/250 v.
A.C.D.C.. f amp.. 5,000 r.p.m., consists of the motor with attached enclosed fan, end
funnel intake Hin. dia., side outlet lin. x fin., plinth base 451n. x 51n. finish black
crackle and aluminium diecast, size overall 9in. long. 51n. high, 45in. wide, weight
76 lbs., a very superior blower, fraction of original cost, 25!-, post 3/-. CARLISLE
FUSE BONES, 6 -way double pole, consists of a black japanned metal case with
front hinged lid size %in. x Tin. x 4lin., contains 12 Slydiok fuses, 15 amp. 250 v.,
value 60/-, our price brand new. 15/-, post 3/-. SHADED POLE MOTORS, U.S.
manufacture, 12 v. speed 1,5000 r.p.m., fitted fin. dia. shaft, size 31n. x 21in. x
25in., new unused, 7/6. post 14. TRIPODS, legs are of japanned ash or mahogany
with metal reinforced ground points, or japanned steel, tripod heads are brass with
screw on top cover, which Is suitable for taking camera adaptors, or other instru-
ments where rock steady attributes are required. Length Min., dia. closed 21n.,
weight 5 lbs., fitted closed hold and shoulder carrying strap, fraction of original
cost, 15-, post 26. MOTOR GENERATORS, 4lln. long, 251n. dia., weight 3 lbs.,
totally enclosed, black crackle finish, ideal for car fitting with 12 v. input, the output
will then operate a mains 9001250 v. A.C.11/.C. electric razor, ideal for caravanners,
campers, tourists, etc., value £7, our price new unused. 12:6; post 2/,
Send s.a.e. for current bargains lists. Tel.: HAR.-1308

MIDLAND INSTRUMENT CO., Moorpool Circle, Whom. 11

BETTER CABINET MAKING

It Planes!
It Rebate;
It Bevels!
You can do a
precision job on
this sturdy
machine, which will make your
cask so much easier, and bring
greater pleasure to your Furniture
making.

Eliminate the hard work in
hand planing and
give your work
that professional
look with the

P.R.!, 44in.
Bench

Planer.

LEND FOR FULL DETAILS
TO (DEPT. BP/43)

BEESTON
NOTTINGHAM

TUNGSTEN CARBIDE TIPPED TOOLS

YVON IM
PLUGGING DRILLS
For clean round holes in brick, concrete, tlfes, marble, etc.,
for all fixing jobs with Maso

GLAZEMASTER
For drilling windows, mirrors,glasses, bottles, plate glass
shelves, etc.
write for Booklet P.M. Obtainable from your Tool Stockist
and Ironmonger.

MASON
MASTER

gactIkmani fratee
,

Manufactured by

JOHN M. PERKINS & SMITH, LTD., BRAUNSTON, NR. RUGBY
Tel BRAUNSTON 351-2

TRIANGLE LEADS AGAIN

NOW - I N COMPACT
POCKET SIZE, PLASTIC CASE

REINFORCED WITH WINDOW FRONT
The Dies are Circular Split 13/16in. P.D. and all Tools are of the highest quality,

fully warranted. Supplied is B S.F., B.A., M.E., N.F., N.C.
Obtainable from all reputable dealers, or in cases of difficulty write to :

THE BRITISH TAP & DIE CO. LTD.
Triangle Works, Town Road, Edmonton, London, N.9. Telephone EDMonton 1546-7

8 MODELS

GIVE YOURS A NEW
LEASE OF LIFE

These silent running Sealed
Systems " will completely modernise
that Pre-war Refrigerator. They are
ready to install, no technical know-
ledge required. Fit it yourself,
SILENT. EFFICIENT. CHEAP.
5 YEARS' FREE REPLACEMENT
WRITTEN GUARANTEE. WITH

EACH UNIT.
NO MORE SERVICING

EXPENSES.
AVAILABLE, RANGING IN SIZE FROM

3 cu. ft. to 15 cu. ft.
Prices from £26/15/0 to £3611510.

Free Delivery in British Isles.

Send stamped, addressed envelope for
" SEALED SYSTEMS." Free Reduced Price Leaflet.

Latest complete general catalogue with many Hints & price 1l- post free
(Refunded on first order).

BRAID BROS.
for Home Refrigerator Construction.

50, Birchwood Ave., Hackbridge, Surrey. Tel.: Wallington 9309.

We do not wish to be associated with Scrapped Second-hand Ice-cream Componrotr.
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WATSON'S SPECIAL OFFERS

2216 Post 2 6

MICROMETERS. -Very fine precision
instruments, originally designed for cutter
setting, but easily adapted for many
purposes. Will take up to approx. 4in.
between centres. Overall length extended
13in. NEW. Price 22/6, post 2 6.
PRESSURE GAUGES. -0-2001b. sq. in.,
dashboard fitting, 24in. diam., chrome rims.
14;6, post 1,-.
COIL SPRING BELTS.-lin. x 12in. long.
Extends to 15in. Any number can be
joined together. 20 for 4/6. post 9d.
`AC." OIL BATH AIR CLEANERS. -

These are beautifully made units 9in.
diam. or 21in. fitting. Also Sin. diam.
lain. fitting easily adaptable for any
smaller fitting if required. NEW and
BOXED. Price 14,6, post 2/9.
"A.C." AIR CLEANERS. -bin. diam.
1 hin, fitting non oil bath type, 12,6, post 2,-.

AIR
DRIERS.
Approx. 15m. overall 21 -in. diam. with 2ft.
rubber tubing. Extremely useful where a
supply of dry air is required. New and
Boxed, 8, 6, post 2 6. SILICA GEL. -
for use with above. 1j6 per tin, post 9d.
LIGHTWEIGHT LADDERS. -Extremely
useful 6ft. 10in. 6 -stave wood ladders.
Weight 7 lbs. NEW, 15,6. Carr. 2 6.
AGRICULTURAL TYRES. -0.00 x 12.
Tyre and Tube. UNUSED, 35,:, post 3 -.
CLOCKWORK MOTORS. -Exception-
ally well made double spring motors taken
from gun predictors, 37 6, post 2'6.
OIL SYRINGE. -Large capacity barrel,
lft. long, 2in. diam. With 1ft. flexible pipe
extension. Price 9 6, post 1,9.
Hundreds of other Bargains available.
Send 4d. Stamp for MONSTER ILLUS-
TRATED LIST.

EASTERN MOTORS
ALDEBURGH, SUFFOLK

Phone 51.

24 v. Blower Motors as used for Hedge
Trimmer, 18/9. 10K6/115 12-24 volts
as used for car heater, 30/-.

Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 22/9, 17-11-5 volts at
5 amps., 22/9, 17-11-5 volts at I} amps.,
16/9, 6.3 volts, 2 amps., 816. 12 months'
guarantee.

Model Makers' Files with handles. Set
of 6 assorted in wallet, 101,
Selenium Rectifiers F.W. 12-6 volt, 100
mA, 4/.. IA, 8/6. 3 A., 12/6. 4 A., 17/6.
6 A., 30/-. 250 v. 100 mA-H.W., 10/6.
300 mA., I8/-. -.

Miniature 12 or 6 v. Relays. 10 amp.
Silver Contacts. SM, DM or SM and
B, SCO, 8/6. Also If v, DCO, 8/6.
M/c Microphones with matched trans-
former, 15/9.
Chrome Vanadium H.S. Steel Twist
Drills. Sets of 9, I/16in. to lin., 3/9.
Sets of 7. full size, 6/-. Sets of 13, 10/-.
All in wallets.
12 v. D.C. Relays. S.P. D.C. 25 amp., 8/6.
Rheostats, 12 v. I A., 2/6. 12 v. 5 A., 10/6.
New 6'v. or 12 v. Vibrators. 4 Pin,'8/9.
Fishing Rod Aerials. Sets of 3, 9/-.
Plus 1/6 Rail Charge.
Uniselector Switches 50 point 3 bank
50 v. D.C., 26/,
Miniature Model Motors. 12 v. 180 mA., .

2in. x I On., I1/-.
New 24"'T' Square. Ex M.O.S. 6/,
Chrome Car Extension Aerials, lit. to
4ft., 11/6.
Nife Nickel Batteries. Practically
everlasting. 1.2 v. 2.5 A., nin. x lin. x
3in., 6/-. Ideal for models.
Relays. We can supply any D.C. voltage

and Contact Combination.
All Carriage Paid in U.K.

Lists Sent on Request.

THE
RADIO& ELECTRICAL MART
309, Harrow Rd., Wembley, Middx.

Nr. The Triangle,
Telephone : WEMbley 6655

THE CYCLIST January, 1957

METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.
Angle, Sheet, Tute, Foil, Strip, Channel, Rod, Bar, Wire, Moulding, Etc., Etc.
Tin Plates, Silver Steel, Expanded Metal, BI-nks, Rivets, Springs, Etc. Tools,
Drills, Taps, Dies, Screws, Etc., Etc.
Formica, Perspex, Pegboard, Paxolin, Ebonite. Curtain Rail and Rod, Adhesives,
Etc., Etc.; and many other items for use in Home, Workshop, Etc.
Large or Small quantities. Quotations by Phone or Post.
COMPARE our PRICES. (2d. Stamp for List.) MAIL ORDER SERVICE.

CLAY BROS. & CO.
6a SPRINGBRIDGE ROAD, EALING, W.5

Phone : EALing 2215
2 MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS

1000 -
EX -ADMIRALTY

Makes -Waltham, Swiss, etc. jewelled Lever
movement. Reads to 1/5th second and times up
to 30 minutes. Every watch fully guaranteed
against defects of workmanship.

STOPWATCHES .

'each
POST MEE

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

Britain's largest stockists of ex -Government binoculars and scientific equipment.
Send for free catalogue.

SURFORM &
PLANE

FILE

Plane Type

E LECT RI X Industrial
All-purpose Sprayer Unit

For Paint, Cellulose, Creosote. Dis-
temper, Insecticides, Disinfectants. The
sprayer with 101 uses, 3 interchangeable
jets. 3 impellor motor --triple filter -
swivel gun for easy working. Powered by
a 115th h.p. motor driving three specially
designed impellors. The motor is util-

e c. Cash vernally wound and will operate on either
Price : A.C. or D.C. Complete equipment weighs

File type 12 6. P. & p. 1:6. Plane type 173, only 15 pounds.
p. & p. 26 -sold together for 30 p. p, Current consump-
or 3 deposit plus tion is about 1.4
3,'- p. & p. and 6 amps. at 220 volts.
monthly payments Voltage range
of available: 100 110,

1201150, 200;220,
230/250 volts.

Only 24/5
DEPOSIT

plus 5'- post
packing ens
monthly pay-
ments of 245.

500 tough razor-sharp teeth.
Works fast on mild steel and
non-ferrous metals like alu-

minium
and copper
also wood,
Plastics,leather,

EVERSU RE
" Fillacan " and

Pourer
1 gall., 39 6,
2 gall., 49'8,

plus p. & p. 36.
Available on easy
terms -details from:

Douglas Jordan Ltd. (Dept. PRI01 3, Corbetts Passage,
Rotherhithe New Road, London, S.E.16

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 or 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.

Write for full details and instructions. Also avail-
able Illustrated booklet describing "VINAMOLD."
methods of heating and melting, preparation of models
and moulds, etc. Price 1;6 post free, from :-

VLNATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY

NEW CABLES & FITTINGS

TOUGH RUBBER CABLES
per yd. 25 yds. 50 yds. 100 yds.

1941 Twin 8td. 15.- 29:6 58 -
1014 3 -core llld. 21 - 41'6 82.3
.3329 Twin 11d. 19 6 38 - 75 -3/629

T. & E. 1'0'd. 23'6 48 3 91:3
71629 Twin 1 5 326 64 3 1271-
7329 T. & E. 1 9Id. 41- 80 6 1586
74144 Twin 2'8 62:-- 123 - 245 -
Twin Lead, 50 yds.. 3 029, 69 3 ; 7 029, 112/9.
VIR, 50 yds., 3.029, 17.3; 7,029. 28.3. Earth
Wire, 100ft., 7;029, 12 6 ; 7,020, 7 9. Twit,
PVC Transp. Flex. 50 yds.. 10-.
Maroon. 25 yds., 12 tl : 50 yds., 22 6. TRS
VFIR Lead Cables of all sizes. Itolders, C.O.
8_ .1- Batten, doz., 12.-. Roses, Brown, 8 -
White, doz., 10'-. Jnc. Boxes, Sml., 11 -
Lge., doz., 13 -. Switches, 1 -way. 18 -
2 -way, doz., 24 -. White Switches, 1 -way
24'- 2 -way, doz., 30 Flush Switches
1 -way, 18 - ; 2 -way, doz., 24'-.
Cord, do., 1 -way, 5'- ; 2 -way, 6 -. 2 amp.
2 -pin Sw. plugs 8, Tops, ea., 3'-. 5 amp.
3 -pin Sw. plugs4 Tops, ea., 58. 15 amp. 3 -pin
Sw. plugs & Tops, ea., 9.:-. 15 amp. 3 -pin
ditto, A.C. only, ea., 6'-. Wood Bloclu.
3 5. 5,- : x 1, 7,8 : 3 x 3 x 6 6 5i x
3i x doz., 8 -. White, x 4, 6 - ; x I, 7'. ;
4 x 1, Cable Clips, Sml., 219 ; Med., grs.,33. 15 amp. D.P, Insulated Sw. fuse, 88.
21 amp, Ironclad, 2 -way, 15A. Sohn, 13i6.
30 amp. Ironclad D.P. Switchfuse, 19,6.
Metal 5 -way Consumer Unit, 428. Sw.gear.
Fuse bds., Spltrs., all types. Lamp Bulbs.
15, 25, 40, 60 watt, 12 -; 75 watt, 15- ;. 100watt, 17.- ; 150 watt, 24 - ; ann watt, doz.,
30'-. Carbon Bulbs, 230v. 16 C.P., doz. 20.-.
Immersion Heaters. 3 kW., 65 -. Single Car
Cable, 10 yds., 3-; 100 yds., 25'-. Conduit &
Fittings, stn. and fin. Industrial Reflectors.
Tubular Heaters, Fluorescent Fittings,
Time Switches, Electric Blankets, Shaver,,
Hair Dryers. Fires, Chimes, and all electri-
cal equipment. Full lists on request. Single
items supplied. Satisfaction guaran-teed. Terms : Cash with order ; carriage
paid if over £4-; orders of £3) or over less 5
per cent. discount. Open daily. inc. Sat., 9 it.
6 ; Thurs. 9 to 1. Callers Welcome.

LONDON

WHOLESALE WAREHOUSE
165 (PM), QUEENS ROAD

PECKHAM, S.E.15
Tel.: NEW Cross 7113 or 0890.

GOING ABROAD
THIS YEAR ?

Language Problem Solved
THE problem of learning a Foreign

Language in half the usual
time has been solved. The Pelman
method enables you to learn French,
German, Italian and Spanish without
translation.

By the Pelman system you learn
French in French, German in German.
Spanish in Spanish, and Italian in
Italian. English is not used at all.
Yet the method is so simple that even
a, child can follow it.

Grammatical complexities are elim-
inated. You pick up the grammar
almost unconsciously as you go
along. There are no classes to attend.
The whole of the instruction is given
through the post.

Send for the Free Book
The Pelman method of learning lan-

guages is explained in four little -books,
one for each language :

FRENCH, SPANISH,
GERMAN, ITALIAN.

(Also Courses in Afrikaans and Urdu)
You can have a copy of any one of

these books, together with a specimen
esson, gratis and post free, by sentling

for it to -day.
POST THIS FREE COUPON TODAY

Pelman Languuei Institute,
130, Norfolk Mansidns. Wigmore St.,

London, W.1.
Please send details of Pelman method
of learning :

French German, Spanish, Italian
(Cross out three of these)

Name

Address

WELbeck 1411
PELMAN (OVERSEAS) INSTITUTES:

Delhi, Melbourne,' Durban, Paris. Amstcrdam.



MAKE SOUND

BY USING M
ERSIN MULTICORE

Contains 5 cores of extra -active, non-
corrosive Ersin Flux. Pre ems oxidation
and cleans surface oxides.

SIZE I CARTON
4 specifications for
radio enthusiasts.

51 -

HANDYMAN'S
CARTON

Suitable for 200
average joints. Utile

HOME CONSTRUCTOR'S 2/8 PACK

In addition to the well-known Horne
Constructors Pack (containing I9ft. of
18 s.w.g. 60/40 alloy) a
similar pack is now
available containing
40ft. of 22 s.w.g.

60/40 alloy especially

suitable for printed
circuits.

JOINTS SIMPLY

ulticore
Wherever precision soldering is essential.
manufacturers, engineers and handymen
rely on stuuricoar. There's a MULTICORE
SOLDER just made for the job you have
in hand. Here are some of them.

FOR METAL FABRICATION
(Not wire -to -tag Joints)

Contains 2 cores of Area
flux-so fast that even
blued steel spring can
be sol.'ere.d u ithout pre -
cleaning. Flux residue
is eas,ly removed with
water.

SIZE 8 CARTON

"
Handymans Carton 6d.

BIB WIRE STRIPPER

AND CUTTER

The 3 in I tool. For strip-
ping insulation without
nicking wire, cutting
without leaving rough
edges, and splitting
extruded flex. 3/6 each

MULTICORE SOLDERS LTD.,
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3336)
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FOR THE
BEGINNER

JOHNSON
PHOTOGRAPHY

OUTFITS

If you want to start developing and printing your own photo.
graphs and are not quite sure what you need. Johnson Home
Photography Outfits provide the answer. Each outfit is a complete
self-contained unit including the most up-to-date Johnson equip-
ment and chemicals. A 100 -page book of instructions is included
with the Developing and Printing sets.
No. I Outfit contains everything necessary for making
prints from 21 x 21in. and 2} x 3fin. negatives. Includes
Plastic Printing Frame, Portable Darkroom Lamp, Dishes,
Measure, Thermometer, Chemicals, etc. Price 11.17.6.
No. 3 Outfit (as illustrated) for developing 120 and 620
films. Price L2.10.0.
No. 21 Outfit incorporates a Johnson Battery Printer for
making first-class 2i x 2iin and 2} x 31in. prints. Price
L2.11.6. Battery extra 2/9.
No. 22 Outfit has the Johnson Mains Printer and every-
thing else required to produce contact prints. Price L3.4.6.
No. 5 Outfit for Drying and Glazing Prints, L4.15.0.
No. 6 Outfit for making Postcard size Enlargements, L4.12.6.
No. 44 Outfit. Complete Darkroom Equipment, 15.12.6.

JOHNSONS OF HENDON LTD. LONDON, N.W.4

Send Now for New Brochure detailing all points and
,nteresting features ; answered questions you would ask, showing machines in
use and articles such as toys, patterns and turnery made on these machines. Ask
also for details of fitments to the " Coronet " range and other makes. Is long hole
drilling a problem to you ! Send now for details of BORING ATTACHMENT
and long drills, to <,,l any lathes.
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FITMENTS AND ACt-csSORIES FOR ALL LATHES :
CUP CENTRE No. I Morse Taper Shank.
4 Prong DRIVING CENTRE (Positive Drive for large or small work.)
GRINDING WHEEL ARBOR No. I Morse Taper-suit any machine with

No. I Morse Taper.
REVOLVING CENTRE

WOBBLESAW-Ploughs-,V to r. Index for quick setting and fine adjustment.
TURNING TOOLS, set of six 18' overall, beautifully handled.
WOODSCREW CHUCK to suit any machine No. I or 2 Morse.
3 Jaw CHUCK and Self Centering 4 jaw Independent Chuck.
COMPOUND SLIDEREST-for wood and metal turning.
ELECTRIC MOTORS, Brook A and J h.p.

GRINDING WHEELS, SL1PSTONES, etc.
Write : Dept. P.M., enclosing stamp, for Catalogues showing photographs

and price. etc.

CORONET TOOL CO. 8, MANSDE:LB1)::t ROAD.

Also at CITY ROAD MILLS, DERBY.eta
Published about the 30th of each month by GE: RGE NEWNES LIMITED. Tower House, Southampton
Street, Strand, London, W.C.2, and Printed in Englanu uy apettight & Sons, Exmoor Street, London, W.I0.
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 18s. 6d.

Overseas I7s., Canada 17s.

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until January 31st, 1957. and must be
attached to all letters containing queries, together with 6d. Postal
Order. ,4 stamped, addressed envelope must also be enclosed.

Practical Mechanics. January,, 1957.



One of the following Courses taken quietly at
home 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
Jig & Tool Design Machine o
Press Tool & Die Design Automobile
Sheet Metalwork Structural "
Automobile Repairs 12/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
L.I.O.B. A.I.A.S.
A .M.I.P.H.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.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
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 SEVENTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING

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.

4140 INTEkESTING COMES

TO SELECT MOM

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.S.H.,
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.

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 iavestigate 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, 29), 148-15o, Holborn, London, E.C.i.

Please Forward your Free Guide to
NAME
ADDRESS

mtak424.

.5"END Off
COUPON1

NOW AND 8E
41.L SET FOR

S1/CCE5S
'`"tsaivimogw"

My general interest is in : (x) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross against
the branches in which
you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(2d. stamp only required if unsealed envelope used.)


