"THE LATEST ABOUT SPACE TRAVEL

RANéVﬁSCQA&,

ME@IH]ANI]@ S



How are you fixed for CLIIPS?P

If you are having trouble with clips, bring your problem to us. We
show here a few varieties, but these, mark you, are only a very
small selection from our range of thousands of CLIPS...in every
possible shape, size and quantity — in phosphor-bronze, brass, steel,
stainless, plated . . . for every trade and profession.

And if you wan} a ‘special’ let TERRY'S Research Department
design for you — after all, we've got 98 years’ experience behind us.

Sole Makers :
HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists)
BIRMINGHAM LONDON MANCHESTER

and 5 very
popular ‘ numbers’

80 and 81— general utility clips
— for tool racks, etc., from 1” to
2” from stock.

»

300 —an exceptionally efficient
drawing board clip, 5/- a doz.
(inc. p.t.) from stock.

i — - —— A ——— —— —

257 — a useful clip in black
enamel, from 3”7 to 13”.

1364—a clip for kitchen cabinets
rustproof finish.

Really interested in springs?
This book — Spring Design and
Calculations — packed from cover

1o cover with spring data, is yours post
free for 12/6.

HTéA
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\f“ HANDS WANTED...

to put to good use the X-ac¢to Burlington Hobby Chest, the finest hobby

|
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b 19 2D knives and tools you can buy. The superb cabinet and tools are made in
P England by folk who know that craftsmen strive always for perfection.
S @ -Every tool and blade designed for a specific job, scalpel sharp and made
,L_"'h . of the finest surgical steel. See your nearest X-acto Agent-— test the
e balance and see the beautiful workmanship of these tools for yourself,
and you will realise why-they bring
‘" '3 ’Ws )
S, :
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&
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®
o Burlington Hobby Chest
/ ® °
. 8 T consists of three  X-actosingle Knives from 3/- =
= e ik ® X-ac_tokm'ves with @ 3.acto blades are available @
) LY 3 set of interchangeable separately in packets. P
@ N 1 *\:{ Yol e L4 blades, gouges and rou- S short blades, straight 2/$
g 7 §§\ N D ters, a block plane, balsa ’ ' ®
rlf & S STl o ° stripper, stecl rule and 5 short blades, curved 3/9
%x “ ® sanding block, Com- 2nd2long blades, 2/- &
) . T plete with instructions.  Other X-acto Tool Kits from23/- @
X, THRNY %
r b R 3 X ) Write for illustrated folder to:— e
[ ] ®

TRIX- LTD, (Dept. A) 11 OLD BURLINGTON ST. LONDON, W.1.
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have been used by the
Engineers and Surveyors
responsible for the world’s
most famous constructions,

The more important your work
the greater the necessity for
Reliable and Accurate Instruments.

Insist on using only Thornton’s for
complete satisfaction. [Hustrated cata-
logue sent post free on request.

-
-

£ for LONG LIFE and
TROUBLE-FREE SERVICE

This {s a feathcrweight model of exceptionally

stmns construction and high sensitivity. It
als equally to hoth amateur and professional
io engineers. It incorporates powerful cobalt

steel magnets with fiat Stalloy diaphragms.

D.C. Resistance : 4,000 ohms.

Impedance : 14,000 ohms at 1,000 ¢/s.

For full details of other types in the wide

8. G, Brown mnge please write for Ilustrated

Brochure “P.M

B.6. Brown 10,
MiD STEEL N SHAKESPEARE ST., WATFORD, HERTS.
k e Telephone: Watford724l.

COBALT STEEL
MAGNET

A G THORNTON ED)

thument Specialists

WYTHEN/HAWE MANCHESTER
Tel: WYThenshawe . 2277 . (4 lines)

(13F).



232

are in Greater Demand
than eVe¥ —Maximum production

depends on high technical skiil, such
as that acquired by [.C.S. Students

TENS OF THOUSANDS MORE TRAINED

MEN ARE URGENTLY NEEDED NOW

—BUT THERE IS NOC WORTH-WHILE
PLACE FOR THE UNTRAINED

Ambitious men everywhere have succeeded through
1.C.S. Home-Study Courses. So also can you.

The man with an 1.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

NEWNES PRACTICAL MECHANICS

Accountancy

Air Conditioning
Architectare
Architectural Drawing:
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemistry, I. & O.
Civil Engineering
Clerk of Works

Coal Mining

Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

Electric Power, Light-
ing, Transmission,
Traction

Eng. Shop Practice

Fire Enginecring

Foremanship

Fuel Technology

Heating and Ventilation

Hydraunlic Engineering

IMumination Eng.

Industrial Management

Machine Designing

Machine-Toocl Work

Maintenance Eng.

Marine Engineering

Mechanical Drawing

Mechanical Engineering

Mining Engineering

Motor Engineering

Motor Mechanics

Motor Vehicle Elec.
Municipal Engineering
Plumbing
Production Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic
Engineering
Sheet-Metal Work
Short-Story Writing
Steam Engineering
Structural Steelwork
Surveying
Television Technology
Welding, Gas and Elec.
Woodwork Drawing

MODERN:
DRAWING

OFFICE

No finer range of Drawing Office

Furniture is available than
Halden range.

greater ease in use, and

space has been introduced to the Haiden
The range includes Drawing
Tables, Cabinets, Drawing Boards, Filing
and Glass Tracing
Tables, Large size boards made to custo-
For ali office
furniture and accessories consult :—

designs.
Cabinets, Trestles

mer’s own specification,

Every up-to-date
refinement making for greater accuracy,

March, 1954

the

economy of

OF MANCHESTER

J. HALDEN & CO., LTD. 8, ALBERT SQUARE, MANCHESTER, 2.
Branches at :—London, Newcastle-on-Tyne, Birmingham, Glasgow, Leeds and Bristol

Works Engineering

Students intending to sit for examinations in Architecture, Quantitics, Civil Eng.,
Mech. Eng., and others, should enrol NOW for preparatory Courses.

Using a specially prepared Study Programme, the student studies in his spare
time, at his own pace and, with time for.revision, sits with full confidence of
success.

Courses are also avail able for General Certif. of Education and most other Techni-
cal, Professional, Co mmercial, Civil Service Exams.

(1.C.S. Examination Students are_coached until successful.)

Moderate fees include ALL books requ}red.
REDUCED TERMS TO H.M. FORCES.

If you need technical training, our advice concerning your work and your
career is yours for the asking—without obligation. Let us send our special
free bobklet on the subject in which you aré specially interested.

The successful man DOES to-day what the faiiure |

INTENDS doing to-morrow. Write to us TO-DAY
Dept. 169A, I.C.S., 71, KINGSWAY, W.C.2.

CUT HERE '® =+-o- snaecian caannn

INTERNATIONAL

CORRESPONDENCE SCHOOLS

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

Please send me the free bookdet onua siiiiiiiieiiiniiiiniinii e o a o<+ BEmE e v

.............................................................. LY (I
E BLOCK LETTERS)

] Addresses for Overseas Readers

Australia : 140, Elizabeth Street, Sydney. Egypt: 40, Sharia Abdel Khalek Sarwat
Pasha, Cairo. Enre 3, North Earl Street, Dublin. India : Lakshmi Bldg., Sir Pherozsha
Mehta Rd,, Fort, Bombay New Zealand : 182, Wakefield Street, Well'n;ton N. lreland:
26, Howard Street, Belfast. South Africa : Dept. L., 45, Shortmarket Street, Cape Town.

Lay Your Own Floors

Oak Flooring Blocks Free of Licence

i
4

PRICE - FULL
‘DETAILS, "
i 9 , 6 SAMPLE "
e AND
g
5Q. YD. BRUES
TIONS
= —
% ON
Pl L \
S ) APPLICA-
per sq. yd. = TION
Purchase ,”% ‘%M"wm_ J
tax. =_:- 3

Hardwood floors are not difficult to lay on concrete
or wooden sub-floors.
flooring blocks accurately manufactured from Prime
quality Scandinavian Oak ready for laying with full g
At a modest cost you can transform

instructions.
concrete or

polished Oak Parquét floor that will last a lifetime,
and add to the value of your property.

THE SURREYBOARD. CO. LTD.

72,

,/.";W/

=l

We

wooden surfaces

(DEPT. P.M.),

HIGH STREET, CROYDON,

i=

supply kiln_ dried ’

into a beautiful

SURREY
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—

EX-GOVERNMENT BARGAINS

TELESCOPE OBJECT LENSES.—Achromats. 44 mm. x 19” focus,
new unmounted, 25/- ea. 47 mm: dia. x 18” focus in adjustable mount.
Barr & Stroud used optically perfect, 33/6. Ercecter lens in cell. various
types approx. 1” dia. x 2” focus, 8/6, 10/6 and 12/6.

WIDE ANGLE ORTHOSCOPIC EYEPIECES.—1” bloomed plain
mount 30/-. 1” clear, 22/6. §" clear in cal. focusing mount, 50/-.

* PHOTOGRAPHIC LENSES with iris. Pentac 8” F2.9 new, £6 ; used,
;.‘;g éOs£.l08” F5.5 W.A., £4 10s. Dalmeyer Serrac 14" F4.5, £12, 14"
ROSS EXPRESS.—81" F4. W.A,, £7 10s. 36" F6.3 Telephoto, £15,
used. New, £20.

TELEPHOTO LENSES.—Suit minjature cameras. Plain mounts, no
iris. All approx. F5.6. 5" back focus : 3%, £2. 8" BF.4",45/-. 10" BF. 6",
50/-. ROSS normal 5” F4, no iris, £4 10s.
PHOTOGRAPHIC LENSES.—No iris. Aldis 1.1” F2 at £2 ca.
Another 1” F3.5 at 21/-. 14° F4 at 35/-. All anastigmats.

OPTICAL UNITS.—Ex. Barr & Stroud rangefinders. Containing 2
achromatic OGs, 44 mm. x 18" focus and various prisms, wedges,
lenses and rack and pinion gear, etc. OGs guaranteed, remainder more
or less soiled. £3 10s. ea.

VARIABLE POWER TELESCOPES.—5-15X. 2° OG. Prismatic
eyepiece at 45 degrees to'line of sight. In case, £3 15s. ea.

SMALL ASTRO TYPE TELESCOPE.—6X. Focusing eyepiece plus
rack and pinion adjust of OG. Ideal as finder or telephoto use with
ordinary cameras, as new, £5 ca.

TELESCOPIC RIFLE SIGHTS.—No. 32 MK I. 3X with cal., elevation
and windage adjustments. Good condition, £7 10s. ea. ; leather end
caps 8/6 extra.

ROSS PRISMATIC BINOCULARS.—7 x 50, £16 10s. Ditto modified,
10 x 50, £20. 7 x 50, assemble yourself, all parts with lens and prisms,
£10 10s. per set. Service type, genuine Ross lenses and parts slightly
soiled, but unused.

TABLE TYPE, BACK PROJECTION VIEWER FOR 35 mm.
COLOUR TRANSPARENCIES.——Make 1t yourself for around £5.
All parts available. . Plans, 3/6.

PROJECTOR LAMPS.—20v. 100 w. tubular, 5/6 ea. 110 v. 300 w.
pre-focus, 12/6 or 3 for -30/-.

VERTICAL ENLARGER KITS for 35 mm. to 2} sq., £4 18s., plus 4/6
post. Plans, 3/6.

LENSES & PRISMS.—Most types.in stock. See our lists.
BOOKLETS, ‘“ HOW TO USE EX-GOV. LENSES & PRISMS,”
Nos. 1 and 2, price 2/6 ea.

Complete lists of Ex-Government OPTICAL, RADIO and ELECTRI-
CAL APPARATUS free on receipt of S.A.E.

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

BUT YOU CAN REMOVE HEAT

Our simple-to-instal- equipment enables you to remove heat from a
'I“ Thermal Insulated Space,’” in other words a cabinet or cupboard covered
‘with 2in. thick or more of Cork Slabs. You then have a “‘ BUILT IN "’ or
CABINET DOMESTIC REFRIGERATOR of your own choice and location.
NO NEED TO WORRY ABOUT AVAILABLE FLOOR SPACE IF YOU
{BUILD IT INTO AN EXISTING PANTRY OR CUPBOARD. Mechanical
"iknowledge and tools are not necessary. .Send for our FREE LIST No. 14,
.which glves the various approaches to Domestic Refrigeration with hints
;and tips together with over 100 specially selected components for the
;HOME REFRIGERATION CONSTRUCTOR.

Send stamped addressed envelope to :—

\ BRAID BROS.

For-Home Refrigerator Construction

50, BIRCHWOOD AVENUE, HACKBRIDGE, SURREY.
, Tel. : WALLINGTON 9309.

[ We do not wish to be associated with Scrapped Second-hand Ice-cream Components

S
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THE ELPREQ NOBLEMAN

A 70 Gn. RADIOGRAM direct from

makers for‘only
™ 40 Gns.

or £14 dzposit

A beautiful plece
of furniture, yet
a most wup-to-
date radiogram
—figured walnut
lined sycamore
—radio raised
to comfortable
level compart-
for records—
5-valve A.C. mains
superhet, covers long, medium and short
fvaves—all latest refinements, negative
feed-back, tone control, etc.—large
multi-coloured edglet dial—latest
Collaro three-speed auto-changer with
the’ famous ““ Studio” pick-up—plays
all type of records perfectly,

BE PREPARED
For a cold winter
by making.our low
cost Elcctric Blan-
ket. 27 yards of
special heater wire
and blueprint, 20/-.
Blueprint only
1/6. Alternatively
Bed

make a
Warmer, Constructional data, 1/6.
MULTI-SPEED
MOTOR
Works off A.C./

D.C. malns ; fitted
with gear box, any

HANDY
BATTERY THREE

Constructional data show-
ing how to make wuseful
portable loudspeaker set
(total cost 70/-, including
Jdcabinet) is available 1/6.

\
i

MULTI - METER
KIT

The Multi-meter

illustrated mea-

sures D.C. volts,

ohms per volt and
is equally suitable
for the keen experi-
menter, service
engineer or student,
parts including 2in. mo

All the essential
ving coil meter,
selected resistors, wire for shunts, 8-point
range selector, calibrated scale, stick
on range indicator and full instructions
for making are available as a kit, price
15/-, plus 9d. post and packing.

MAKE A RADIO

in one evening you
can make an all

ou only £6 18. 6. .
gr £3 2s. 0d. deposit and 12 monthly pay-
ments of 11/6. (Carr. and Insurance 5/-).

BEETHOVEN
5-VALVE
SUPERHET

-Bomplete with valves
.and Rola loud-
speaker, ready
work off A.C. mains
—three waves (L.,

M. and S. ©
dial, slow motion drive, dust cored, colls.
etc., £8 17s. 6d. or £3 deposit (balance
over 12 months), carr. 7/6.

CRYSTAL SET

Two wave-band bakelite
case, germanium .gryst.al

» Headphones, 15/6 pair.
MORSE OUTFIT

Ideal  Scout, Guide,
Air Cadet, etc., com-
7 prises heavy Morse key
P2 with buzzer and bat-
tery clip on hard wood

panel, 7/-.

MAINS AMPLIFIER
Portable, ideal for small dance bangd.
singer, ventriloguiss, etc. Complete with
Tand microphone, built-in speaker, noth-
ing else needed. 9gms., or £3 4s. 0d.
deposit and 12 monthly payments of 13'9.

e
42/46, WINDMILL HILL 29,

" battery

—gets  ‘ Home.". .and
“Light" anywhere with- |
out batterles. 18/-.

STRCUD GREEN

V[ FLUCRESLLNT
ZZ B LICHTIHG.
—

Complete kit comprises Hi-craft 40 watts
control unit, starter lamp, lamp holders,
clips and wiring diagram. Price less tube
29/6. plus 1/6 post with tube 30/-, carriage
and insurance 3/6. Tubes 7/6 each carr.
free. minimum quantity 6.

3 SPEED

i J GRAM UNIT
Induction

==
stantly changeable,
33 - 45

insurance 3/6. Pre
cision balanced pick-
. up with plug-in heads
for" long playing and standard records,
54/-, plus 2/6 post. Both jtems £7.
BABY
ALARM
Brings  baby's
cCry to vou

mains operated
complete with

microphone and
lox cable. g gns.
or £3 "4s. 0d.
deposit and 12
monthly

pay-
ments of 13/9.

ELECTRIC
CLOTHES HORSE

Warms room as it dries
clothes, towels, etc,—
stove enamelled rails—
A.C. or

EVERLASTING GRAMOPHONE
NEEDLES

Jewel (savphire). pointed,
suit any type of pick-up—
precision made—improves
quality, eliminates record
wear. 3 types, loud, soft,
trailer, 2/6 each.

MULTI PURPOSE MOTORS

Works off A.C./
D.C. mains or
batteries — many
speeds — manv
. including
battery charging. -

Data given, 11/6, post and packing 2/-.

SOIL HEATER

Ideal for gardeners,
helps plants along.
. germinates seeds, etc.
’ Complete with wires
47/6, plus 2/6 post.

WIRE WELDER

With - totally enclosed trans-
former, for mains operation, ldeal
g&swire-worker or handyman,

_ FISHING ROD

FROM
DINGHY MAST

Tubular aluminium not
separate - sections, extends
Hke telescope from 15ins.
g to Sft. 6/6 each.

2 TORCHES 2/6

Hand Lamp—takes twin cycle
with switch and

removable coloyred discs
for signalling.
Round pocket torch
with magnifying
lens, 2/6 the 2.

GARAGE HAND LAMP
With stout galvanised wire
guara and 12 ft. waterprooi
flex, 9/6, plus 1/- post.

THE SUPERIOR ISin.

up to the minute big
picture TV for only
£37. 10s.. 0d. A 20-
televisor for
the amateur constructor,
all components, valves
and 15in." Cossor Cathcde
Ray Tube costs £37 10s..
plus £1 carriage and
insurance or £12

‘ot

Constructor's ope
giving full details and
Returnable within 11 days

blueprint, 7/6.
if you think you cannot make the set.

ELECTRONIC PRECISION EQUIPMENT, Ltd. (Dept. 1)
Post Orders should bs addressed to Elpreq House. High Street, Wealdstone, Middx.
rsonal Shoppers however should cali at any of our following branches.

“152/153, FLEET STREET

RUISLI?, MIDDX. @ ROADPAF’::SBURY @B LONDON,E.C.4
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RECEIVERS, 17/6. With
FREE DRAWINGS, 6é-valve
V.H.F, Superhet ex-W.D.
ol [(RIT24), new condition, &-
channel. Tunes TV. sound,
fire, amateurs, etc. Convert-
ible to mains (A.C. or AC./
D.C.). Components include
30 ceramic trimmers, 30 smalt
condensers, 30 resistances (}
to | watt), 6 valveholders,
cans and covers, 2 transform-
Post 2/6. Drawings available at I/-, or

ers, 3 coils, etc.
FREE WITH SET.

4-VALVE T.R.F. SET. £6/9/6. A.C. mains. In attractive
white or walnut ‘plastic cabinet or wooden cabinet.
Medium and long waves. Cabinet size 12in. x 5}in. x 7in.
Post 3/6.

TUNING CONDENSERS. Store soiled, tested .0005
mfd., standard size. 2/9. Post éd.

BURGLAR ALARMS. Brand new self-contained unit,
made by Truvox. Consists of bell and trip device mounted
in metal cover, Works off 4}-volt battery. SPECIAL
OFFER, 5/9. Post 1/3.

PORTABLE AERIAL COILS. Brand new. Wound
on aluminium frame measuring 4in. x 6in. BARGAIN at |
2/6. Post 6d.

INSULATING TAPE. Brand new and wrapped.
31b. rolls, din. wide. List price 3/6. Our price 1/6.

MIC. & 'PHONE TRANSFORMERS.  Ex-W.D. hand
microphone and' matching transformer f{or headphones
(ratio 400-3), with standard jack plug wired on. BARGAIN
'5/6. Post 9d.

TELESCOPIC MASTS. Ex-W.D,, but unused. Extends
to 7ft. 6in. Base diameter {in., tip }in. |deal aerials, ete.
Price 7/9. Post 1/3. °

MOTORS, 17/6. 2-24v., |8ct. go‘d brushes. Flexible
shaft, as new, Ex-W¥.D. Post 2/6.

METERS. New and boxed. Moving coil movement
giving full and half scale deflection at 100 micro-amps.
2in. scale in 2}in. square mounting. SPECIAL PRICE, 12/9.
Post 1 f6.

MICRO SWITCHES, Latest American midgets. 250
volt 3 A., din. x $in. x l}in., 3/6.

VALVES
SALYAGE GUARANTEED

5/9 6/9 8/9 10/9
EB9! 1T4 154 10F
UY4i IS5 6BES 10P13
U404 3A4 6BA6 6F!5
ILDS 6K7 6BWé 20P1
1ENS EL9) £D3 ECL80
6N7 ECC9I 6Y6 EYS!
TH7 KTW6I 8D3 EF80
210VPT KTWeé3 u2s SUe!
cviss UF4i X66 EBF80
EF50 (ex-W.D.) UM4 (M. Eye) EAF42 ECC8!

OUR 1954 CATALOGUE WILL GIVE A COMPLETE LIST OF VALVES. SEND

STAMP FOR FREE CATALOGUE.

£5, 12in. £3, 9in. MOST MAKES. PICTURE SHOWN TO CALLERS.

TV. TUBES

SECONDS. BY POST AND INSURED, I5/6 EXTRA.

£3,

We have a number of TV. tubes, £1 9in., 30/- 12in., work perfect but have ion

v

NOT X.W.D.

9”

burns. _ldeal for testing or standby.

£5, 12

|

MONEY BACK
GUARANTEE
621 ROMFORD RD. LONDON, E.I2.

EXTENSION
SPEAKERS

P.M. SPEAKER on baffle or in cabinet. |
Beautifully polished, with a gold fret,
ideal for bedroom or kitchen. Post 1/9.
EXTENSION SPEAKER, 37/6. In veneered
walnut or cak cabinet. Bin. P.M. Cabinet
12in. x 10%in. x 6in. Or less speaker, 12/6.
Post 2/6.

CRYSTALS, GERMANIUM, 1/9, with
3 FREE circuits. Brand new by B.T.H.
tong wire ends, post 6d. Also crystal
set coils at /-, drawings FREE. Make a
set for the children.

CAR RADIO TRANSFORMER, 5/9.
6 or 12 v. Post 2/-.
OP. TRANS., /9.
Posc 6d.
MICROPHONE TRANSFORMERS.
Ex-W.D. new condition. In fully shielded

Salvage, tested.

case. 3/9. Post 9d.
PICK-UP TRANSFORMERS. New.
Ex-W.D. Unused E.M.1. type. Fully

shielded, 3/9. Post /-
SPOT LIGHTS, 8/9.
Butlers New but ex-W.D.
8in. dia., 6}in. deep. Post
1/3.

SIDE LIGHTS, 1/9,
fitted with infra.red glass,
but easily changed for clear
or red. Post 9d.

AERIALS. Copper plated steel.
fong.

12in.
Will inter-lock to any required
length. 3d. each. Post on dozen, 6d.

CLOCKWORK MECH., 5/9.
dark room.

FREE.

BK & ideal
imer Drawings supplied
Post 6d. 1

MAIN SWITCHES (Switch fuses). 15
amp. Iron clad, by famous maker. New.
7/8 each, post 1/-,

AUGER TWIST DRILLS. New. }in.
tin. and lin. 7/8 set of three, post 8d.
KING DICK RING SPANNERS. Size
tin. A.F. and iin. New. 3/8each, post 7d.
King Dick Spanners. Size jin. W. Ring
one end open the other, welght 1ilbs.,
5eavy duty, length 12in, 7/6 each, post

“ K ” LOCKS. Similar standard front

di t . Has many improved features. g .
Now ‘hoxed. - Normal retail price 18/5 tional diagram. 12/6
By o i et g, o Post 8- BARR & STROUD 80 cm. BASE RANGEFINDERS. Listed
BATTERIES. 2-volt 18 ampere-hour. at approx. £150. Perfect condition. £12

Brand new and boxed. Three of these
would make good standby for 8 H.P. car.
Price 7/6 each, post 2/-. Three for 20/-,
carriage 3/6. Real bargain.

KING DICK SPANNERS. iin. Whit-
worth. New. heavy duty. Ring one
;l}% open at the other. Price 7/6. post
0.

TOOL BAGS. Strong canvas, roll-up
type, very handy for car or motor cycle,
has pocket and strong clip fasteners.
7in. x 18in., price 2/- each, post 6d. 18/-
dozen, post 2/-.

WIIANDA CABLE STRIPPERS.

length.

ORTHOSCOPIC FOCUSSING

Sound condition,

ROSS REFLECTOR GUNSIGHT, Mk. JIIL.
Lamphouse, dimmer switch attachment and_ optical system in
housing. Used but serviceable,

REDUCING GLASSES (Negative Lenses).
Slightly chipped at edges.

EPISCOPE LENSES. 4in. diameter unmounted with construc-

OPTICAL KIT for simple astronomical telescope (47 mm. dia.
40in. focal length O.G., field lens and achro eyelens).

Catalogue on request.

CHARLES FRANK
67/73, SALTMARKET, GLASGOW. C.I.

EYEPIECE. focal

gin.
15/~
Conslsts of
12/6
Diameter 3iin.
5/-

9/6
Satisfaction or refund-of payment.

Phone : Bell 2106-7.

New. las various fittings. different size

cables. List price 15/-, our price 5/-, post
7d. 48/- dozen, post 2/~

THOR HIDE HAMMERS. New. Type
No. 1. 3/6 each, post L-. 38/~ dozen.
carriage 3/6.

SFLENIUM RECTIFIERS. New.
12 volt, 3 to 4 amps., full wave bridge
connection make jdeal charging unit.
15/- each, post 1/-. 12 volt at 1 amp. full
wave, 7/6 cach. Just the thing for train
sets. Post 6d.

ELECTRIC MOTORS. G.E.C. Single
Phase Repulsion 1440 r.p.m. New
(point nine) 9 H.P.. half list orice
£12.10.0. carriage 12/6 England. j H.P.
as above £12.

BATTERY CHARGING KITS. Con-
sists new matched transformer, new
G.E.C. Selenjum rectifier, 1.25 amps.,
diagram included. 25/-. post 1/2.
NEON MAINS TESTERS by Philips,
gives instantly live side.

LODGE SPARKING PLUGS. New.
l4mm. List 5/-, our price 3/8. post 6d.

L. C. NORTHALL

16, HOLLY ROAD, QUINTON.
Phone: WOO 3166

353, Bearwood Road,
Phone: Bea 1458,

THE
NEW
SUPER

for all

TWO KINDS

Showrooms:
Smethwiek.

ADHESIVE

CRAFTSMEN

COLD SOLDER (tubes and bottles) 1/3

TRANSPARENT (tubes and bottles) 1/«

MERCANTILE
22, GROSVENOR GRESCENT MEWS, S.W.1.

Metals, wood, leather, -plastics . . . powerful new
Metalfix will join them all, quickly, neatly, perma-
nently. Waterproof, heatproof, acidproof, Metalfix
combined adhesive and cold solder can be sawn,
drilled, chiselled, planed, painted and polished.
For the craftsman, for the hobbyist, for the work-
shop, Metalfix really sticks to.the job.

from Timothy White & Taylors,
Mence Smith, Hobbies and all
good Handicralt shops, ete. In
casc of difficulty writc to (=

MARKETING  CO. LTD.
Tel: SLOane 9895

(bottles only) 1/9

LANGUAGE PROBLEM
SOLVED
By the Pelman’ Method

THE problem of learning a Fareign
£ Language in half the usua!
time has been solved. The Pelman
method enables you to learn French,
German, ltalian and Spanish without
translation.

By the Pelman method you learn
French in French, German in German,
Spanish in Spanish, and Italian in
Halian. English is not used at all,
Yet the method is so simple that even
a child can follow it.

Reduced fees for H.M. Forces.

. Grammatical complexitics 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 ian-
guages, which has now been used for over
25 years with such success, 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
lesson, gratis and post free, by writing
for it to-day.

— "TPOST THIS FREE SOUPONETO-DAY

To the Pelman Languages Institute,
130, Norfolk Mansions, Wigmore St.,
London, W.1.

Plcase send details ol Pelman method
of learning ;

French, German, Spanish, Italian
(Cross out three of these)

Name ...ccveeinriessnnnens
Address ...cueesiotireenns

pressesrenns
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“Where will it turn up next?

The Flamemaster torch turns up in the most unlikely

places and among a surprising number of trades. Our books
show that glass blowers, laboratory technicians, jewellers,
dental mechanics and all kinds of metal workers were among the
first to welcome this new precision heating tool, and

that recently we’ve had orders from model engineers, electrical
engineers, lead-burners and garage mechanics.

Why do they all find the Flamemaster so handy ?

Because :- Installation is extremely simple.
Flame control is easy and reliable.
Waste is eliminated by our trigger grip economiser.
Leaks are impossible.

FLAMEMASTER MARK Il

W

PRODUCT

NEWNES PRACTICAL MECHANICS

If you’d like to deal with your heating problem in the
up-to-date way, write for full details to :—
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CHANCE BROTHERS LIMITED, DEPT. F20, LIGHTHOUSE WORKS, SMETHWICK 40, BIRMINGHAM.

TELEPHONE: WEST BROMWICH 1824.

LONDON OFFICE: 28 ST. JAMES’S SQUARE, S.W.I.

TEL : WHITEHALL 6002.

PRESSURE HEADS. 12-volt.
Suitable for use as immersion heaters.
Will operate off car battery. New and
boxed, 3/-. Post 1/3.

METERS. 0-5 mA, 2in. square type
moving coi! ; 2in. square type moving
coil, 0-50 mA :; 2in. square type moving
coil, 0-40 volts. New and boxed, 10/-
each. 2in. square type moving coil,
0-20 voits, 9/6 each. Postage 1/3.

ROTARY CONVERTERS.
volts, output 200 volts at £
Soiled, 10/-, post 2/6. Ditto, 6 volts,
input 250 volts at 60 mA. Ideal for car
radio, shavers, etc. 17'6. Post 2/6.

Inpuat 11
T0

MINE DETECTORS. For the detec-
tion of ferrous or non-ferrous metals,
underground, under water or In
timber, or chemicals, etc. Comprises a
3-valve battery amplifier in steel case,
shoulder haversack, long countor-
balanced search cotl, short search
coil, 'headphones, junction box.
As we have to.clear our store we
arve offering these at the very low
fizure of 39/6, carriage8/6. These Mine
Detectors were in working order be-
fore being stored, but in view of the
very low price we can give Nno guar-
antee other than of completeness.
Batterles not supplied.

ROMEC VACUUM PUMPS. Suit-
able as air compressors. Size approx.,
less shaft, 6in. long, 4in. dia., fitted
2in. long iin. dia. splined shaft.
Rotary vane type, giving constant
pressure or vacuum : develops approx.
40/501b./sq. in. New, unused. 37/6.
Post 2/6.

MOTORS. 21v. A.C/D.C., with #in.
double-ended spindle. 7/6. Post 1/6.

CONTROI, UNITS. 1224 Magnetic
type, rotating cams. operating 5 sets
of contacts in sequence. ew' in
diecast box. Price 6/6. Pestage 1/3.

CIRCULAR ROOF LIGIITS. Bake-
lite, 4in. diam., with dimmer s»itch
with 14v. bulb. /6. Post. 1/-. Ideal
for boats, caravans, etc.

A. T. SALLIS
93, North Road, Brighton.
Telephone * Brighton 25806

ML7 OWNERS'!

This Countershaft Clutch will save work-
shop time and bring added enjoyment to
your [athe-work.

Stopping or starting time reduced,

Avoids unnecessary wear on motor and
switch.

Very easily fitted.

eft guard omitte:

Efficient but simple.
only.

MY FOIRID

Can be fitted by you to your ML? 3jin.
Lathe ; is of the same high quality and
value as ali Myford products.

Send now for Publication 706,

ENGINEERING CO. LTD
BEESTON NOTTINGHAM

Plastic Marble

KARLENITE-—the entirely new Karlene artificial Stone for casting Bookends,
Ashtrays, Wall vases, Statuettes, etc. Sets rock hard with a scintillating crystalline
structure like marble or alabaster for colour, veining, texture, density and hardness.
It is enormously strong, highly resistant to heat, impervious to water. Natural
** veining '’ can be simulated in any colour. A range of pigments [s available for this
purpose. Most attractive marble effect in models, plaques and statuary.

Make your own Elastomold

Flexible Moulds

ELASTOMOLD—high quality synthetic rubber for making flexible moulds which
faithfully reproduce the most minute details of ornamentation and surface texture
ELASTOMOLD is permanent and ideal for repetition casting of plaques, bookends,
ashtrays, and art models. Moulds can be taken from any type of material inciuding
Karlenite, wood, metal, plaster, cement, stone, glass, ivory. ELASTOMOLD has

to fine detail or undercuts. ELASTOMOLD is simple to use and fully recoverable.
Send for full details of this new, fascinating and profitable craft.
KARLENA ART STONE COMPANY LTD.
PLASTICS 2.F. DIVISION

KARLENA HOUSE 270/272, OXFORD ROAD, MANCHESTER, 13

great dimensional stability, but flexes easily for the release of cast without damage.

»

SPARKS’
DATA SHEETS

are the Safest. Simplest and Finest
Constructional Sheets of Guarantecd
and Tested Radio Designs.

If you are one of the many who want a

REALLY EFFICIENT
PORTABLE

then your quest is over if you care to send
a S,A.E. for full details of

THE “ECLIPSE”

A Tried, Tested and Guaranteed
Design.

THE “ECLIPSE”

Is a_ 4-valve all-dry battery superhet,
covering medium- and long-waves, and
completely self-contained.

RIGHT UP TO DATE

Latest type low-consumption valves. Neat
and compact personal portable type of
case and layout. Particular care has been
given to its design to ensure

SIMPLE
CONSTRUCTIOR

and eliminate complicated adjustments.
It" has been subjected to most stringent
tests in Dorset and results fully justify
my claim that it will give excellent service
in all parts of the British Isles.

In addition to the above there are also
30 GUARANTEED
DESIGNS

available for Battery or Mains operation,

Send a 2}d. stamp for my Latest List.

COMPONENTS AND DRILLED
CHASSIS SUPPLIED

L. ORMOND SPARKS (M)

48A, HIGU ST., S\WANAGE, DORSET.
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IT IS SIMPLE TO MAKE THIS LUXURIOUS

ELECTRIC

BLANKET
FOR COLDER
NIGHTS

For personal use, or as a
much-valued gift, an electric
blanket is the ideal thing,
and it’'s so much cheaper to

als
COUNTLESS e G e
el 2
THOUSA N DS lygs‘:;}cn:n to thoge costing

many times more in the
shops. Current consumption
1s negligible and the benefits

RLREADY MADE
AND IN REGULAR USE B e Ty

b ke. 13 blanket is a
With all necessary heater table and g
easy-to-follow blueprint. For z00- boon ‘to health and comfort.
250 volts A.C. or D.C.

60in. x 30in.

(%l]x]lgle hed) 20/ " post free.
€0in. x 50in.

(Dgubla bed) 30/' post free.

ANEROID BAROMETER

AS SOLD FOR 5 Gns

Blueprint, only (elther size) 1/8
post free,

TEST METER “on_B/-
FOR AG/DG BaIanc?E:_lzss:‘r;‘t;-nlth
OPERATION - 4
or 55/- CASH

A well-made and accumto insr.rument
of handsome appearan and '~ grea
sensitivity. Oifered at halr the usual
price. - BRANB NEW and -in -perfect
order. Make splendid gifts.

First grade moving-iron meter of great accuracy
and robust construction. Indispensable to all who
have to do with radio, electrical circuits, etc.

BRAND NEW AND GUARANTEED. Offered at
AMMETERS exceptionally  favourable
a price. 0-25 v., 0-250
05 a.m or 0-10 amp.
Faa ? fim. dlallal v. AC/DC. o-zs‘lg/
Postage 1/- any model. Drojectlonmountmg mA., A.C./D.C.

ILLUSTRATED ELECTRICAL CATALOGUE—Send 3d. in Stamps.

MAGSTATS HIGH QUALITY GUARANTEED
SPECIAL THERMOSTATS HAIR DRYER

b 5/- DEPOSIT

Balance by monthly payments
of 11/-.

A soundly made, brand new hair-
r. Blows hot or cold as
desired. Has many other useful

® CARRY 1 AMP. AC. applications. Will give years
of unfai

. v - service. For 200,
e ADJUSTABLE FROM 50-220% F. FovAC e DO / 68 I
® IDEAL FOR THE HOME AQUAR- Cash Priee 2

BRAND NEW AND GUARANTEED.

Measures only 1jin. x §in. x {in. The
Magstat (shown here with cover - re-
moved) incorporates ingenious magnetio
snap action and is fully controll&ble.from
60-220° F. Applications to which
be pui are very many, and a fully descrlp-
tive lcaflet will be sent on _receipt of
A.E. The Magstat has_.a Post Office
5 , 6 Eng Depr. certified compliance

When you buy from Technical Services Co.,
you buy with a difference. The bargains

BRAND-NEW PRECISION BUILT

ELECTRIC MOTORS

For Use Where Accuracy is Essentia,
UN“T‘RSAL AC/DC.

Postave 3d song x’ 3in, be-
tween fixing cen-
tres ; snaft diam.
5/32-in., extending
lin. 25 watts ; 6,000

we offer each month are brand-new {1&1‘? rb“l}}i‘é"‘m
quality lines, very favourably priced and all SUPPressor.

orders arc given personal attention. We
invite enquiries, and will always gladly o
advise without obligation. Please send S.A.E.

for matters other than orders requiring a Drink and F°°d Mixers, etc.

reply from us. for 2/- each. Post 6d. 38 "

THE TECHNICAL SERVICES C0

SHRUBLAND WORKS - BANSTEAD * SURREY
Telephone ;. BURGH HEATH 3830.

A real precision
job. Applications
ade Hair-

dryers,
Four-blade Fan to fit the spindie

JOINER’S HANDSAWS. 18in. straight back, hand saws, finest Sheffleld steel.
Well-known make. 8/6 each. P. & P. 1/-.

JOINER'S PLANES. All-steel, 4in. block plane with thumb screw adjustment
and high grade fron. 6/6 each. P.and P. 9d.

RING SPANNERS. Set of five chrome-vanadium ring spanners, sizes {in.-iin.
Whitworth. 30/6 per set. P. & P. 1/4.

POP RIVET GUNS. The easiest method of joining sheet metal, motor body and
light steel work. Unused surplus. Complete with jaws for 4in. rivets. £3/18/0
each. P. & P. 2/-. 5/32in. and 3/16in. jaws, 5/- each.

FOP RIVETS. Mixed sized, mainly #in. and 3-16in. 2 1bs. parcel, 5/6 post paid.
Sorted sizes, iin., 5/32in., 3/16in,, 3/10 per 100 ; 21/~ per 1,000 post pal
FLEXIBLE SHAFTS. 6ft. long. Brass outer casing, iin. inner. Complebe with
couplings. 8/ post paid.

GEARED MOTORS. Ex-Air Ministry bomb door motors. 24 v. Powerful mbtor
with two sets of gears. Runs <ar.isracborlly on 10-30 v. A.C./D.C. Develops useful
torque. Ref. 5U/294. Price 10/- each and P. 1/-.

NEON SCREWDRIVERS. Elecmcian s model with bullt-in neon indicator for
testiingldand fault finding on 100/500 v. A.C./D.C. New. Well-known make, 7/9
Post pal

DOUBLE ENDED GRINDERS AND POLISHERS. 1/10 h.p. motors in ballraces,
On stand with grinder hood. Double ended. complete with carborundum wheel and
calico mop. By RUNBAKEN. New. 43/- each., P. and P. 2/-,
ACCUMULATOR CUT-OUTS. Ex-Air Ministry. First-class cut-outs for battery
charging, etc. For 12-24 volts cirouits. Ref. 5C/1722, 5/- each. P. & P. 1/-.
CHARGE-DISCHARGE AMMETERS. RUNBAKEN. Car and lorry ammeters.
Centre zero, For dashboaréd mounting. Screw terminals, 0-25-0, 0-50-0 amps.
/3 each post paid.

ELECTRIC CARBON WELDING SETS. Mains operated. 210/250 v. A.C. only.
Mains load 8 amps. Ideal for motor body, sheet metal and wire work. Will do light
spot welding. Complete with cables. heavy duty carbon holder and carbon. ax.
output 150 amps. Unused. In new.condition. £6/5/0 each. Carriage T/~.

STEP DOWN TRANSFORMERS. 230 v. A.C. input. Qutput 6+6 (giving 6 or 12 v.
at 4 amps. 12/6 each. P. & P. 1/6.

CAMERA Mm'ox;s Ex-R. A F. ‘tamera motdrs. 24 v. Will run on A.C./D.C.
8/- each. P.

MINIATURE HOTORS For models and others uses. 12v. or 24 v. About 2,000
r.p.m. Size 3in. x 2n. approx. Ex-Govt. surplis. 9/- each. P. & P. 9

DRILL CHUCKS. Exceptionally well made iin. chuck. Complete wmx mandrel.
3/8 each. P. & P. 5d.

AUTO TRANSFORMERS. 230/110 v. 3amps. Unused surplus.

45/-each. Post paid.

ELECTRIC MOTORS. 1/10 h.p. 200/250 v. A.C./D.C. Spindle in ball races. 3,500
r.p.m. Brand new. 24/-each. P.and P. 1/6.

MILLIAMMETERS. 2in. scale. Wlt.h flange for panel mounting. Three types ¢
0-50, 0-100. 0-150 mA. 8/~ each post paid

TRANSI-‘?IRMERS. Input 230 v. Outpnt 24,12 and 6 v. at 10 amps. £2/15/0 each.

BALL RACES. New. Three sizes. (1) ‘ln bore, #n. 0.D. ; (2)5/16in. bore, itn.0.D. ;
(3) #in. bore itn. O.D. 2/2 each, P. & P. 3d. per race. 24/- per dozen. P. & P. 9d.
MASTER VOLT‘VIETFRS 6in. mirror scale. 0-20 v. Precision rointer. Righ
gra.de lnstrumem. 20/- each. P, and P. 3/~

TEP DOWN TRANSFORMERS. Ref. UT/246. Input 220-230 v. Output giving
comblna.tlons of 6 12and 24 v., 10 amps. 30/-each. P. & P., 1/6.
NEON BULBS. Indicator lamps. To fit S.B.C. Jamp-holders. AS used for cookers
ifmmersion hem‘,ers ew 1I each Pcst. paid. 18/- rer dozen post paid.
ELECTRIC WELDIN xge stocks of surplus Arc walding Sets, Spot
and Butt Weldlng Plant St.amp for talogue.

CASH WITH ORDERS. CALLERS WELCOME.

HARMSWORTH, TOWNLEY & Co.

1a, BROOK ROAD, MANCHESTER, 14.

® Unmatched holding power.

® Completely impervious -t
damp. ¥

® No fear of burring ends .
"~ when driving home.

® Easily cut off to lengths..

required. 6

Obtainable in packs of 12—

50—100 at all larger Iron-
mongers.

Write for Hlustrated Booklet
L 3 L ”

USETOGETHER WITH MASON MASTER DRILLS

Manufactured by
JOHN M. PERKINS & SMITH LTD., BRAUNSTON, NR. RUGBY

ARE YOU STUCK?

We have an infinite choice

TRACKMASTER CONVERTER. D.C. 200/250v. toD.C.12v.2A,,30/-~. P. & ?. 2/-.
(SUPER) VARIABLE RESISTANCE. 120 ohms, for 0. 7/-. P.&P. 6d. °
MAINS POWER UNIT. A.C. 200/250v. to D.C. 12v.1 A. £L/10/-. P. & P. 1/6.

S.A.E. stating requirements will bring FREE advice and New List No. E.10,

LAWRENCE FRANKEL

MAIL ORDER
134 Cranfey Gardens, London, N.10 CLI 6641 and TUDor 1404.
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HANDYMEN—HERE’'S THE SOLDER

For reliable, econo-
mical home repairs,
Ersin Multicore is
the solder to use. It
cuts costs by avoiding
wastage—the 3 cores
ofexclusive Ersin Flux
ensure that there are
no solder lengths
without flux. It saves
time because the
3 -core construction
means thinner solder
walls, quicker melting
and speedier solder-
ing. It can be used for every
; soldering job, replacing stick
a solder, fluid and paste fluxes.
=,

SIZE | CARTON
PRICE 5/- EACH

THIS SIZE 2 (HANDYMAN’S)

CARTON COSTS - only B,

Contains approximate}y 3 fr. of
16 S.W.G. Ersin Multicore Solder,
sufficient for 200 average joints.

MULTICORE SOLDERS LTD.

MULTICORE WORKS, MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS.
EOXMOOR 3636 (3 lines)

\- Malhmy b - %
50 !

2

PO ‘PRl BLADES

¥ = . v < ~_
CyT IN ANY Dc;’kaT/OA/

G THE WORK

wnHOUJVB%':JN“:ETAL (including steel) . PLESHES

The round blade with its 360 deg. cutting edge is revolu~

tionary. It cuts intricate curves and angles impossible

with any other blade. 3 tImes speedier than any similar

device. Cuts without binding. Fits any standard frame.
Obtainable from all Tool dealers.

TYLER BLADES ARE
SAWS—NOT FILES
THERE ARE  NO
BUTTONS TO BREAK
OFF

THEY ARE TOUGH
AND  SPRINGY

Vs e Buapes are Fasreyrmme 17455
eorecd all-woys' sheap

: BRITAIN'S LEADING STOITS OF
“PERSPEX"™
SHEET — RPD - TUBE

Il WHITWORTH STREET MANCHESTER, |
Telephones : CENtral 7081-2 and 1000

NEWNES PRACTICAL MECHANICS

you can

POLISH-
SAND-
DRILL wit

A DRILL
£5.19.6

5" SANDER
POLISHER

£8.7.6

NOW you can do all those household jobs
without spoiling TV reception —yours or
the neighbours ! B & D Utility /4" Drills
and §° Sander-Polishers are fitted with
TV interference suppressors which have
full GPO approval. These versatile power
tools really take the drudgery out of all
the jobs you do.

PORTABRBLE it

i Write for f g
ELECTRIC | Bfgagebookr;et %
i o ¢ and q
TOOLS Z/g for the Hazd;',f,;nn
—— o

BLACK & DECKER LTD- Dept. PM | - HARMONDSWORTE- MIDDX.

Smee’s
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FREE

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 cvery person engaged
in any branch of the Engincering 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 SURBJECT ?

VALUABLE NEW HAND
TO AMBITIOU

ENGINEERS

Have you had your copy of “Engineering Opportunities’?

00K

WHAT THIS BOOK TELLS YOU

HOW (o get a betier paid, more
interesting job.
HOW to qualify for rapid pro-

motion.
* HOW to put some valuable
letters after your nam:

and
tecomes a ‘' key-man '’ r
quickly and easily.

HOW to benefit from our free
Advisory and Appointments Depts.

J¢ WHERE today’s real opportunities
are . . . and HOW you can take
cdvantage of the chances you
are now missing.

HOW, Irrespective of your age,
education c¢r experience, YOU
can succeed in any branch of
Engineering that appeals to you.

).

March, 1954

MECHANICAL
ENGINEERING
Gen. Mech. Eng.—Main-~
tenance — Droughtsman-
ship—Heavy Diesel—Die
& Press Tool Work—Weld-
ing—Production Eng.—
Jig & Tool Design—Shect
Metal Work—Works Man-
agement — Mining — Re-
frigeration—Metallurgy.

AUTOMOSBILE
ENGINEERING
Gen. Automobile Eng.—
Motor  Maintenance &
Repairs — High Speed
Diesel—Garage Mngment.

ELECTRICAL

ENGINEERING
Gen. Elec. Eng.—Efemen-
tary & Advanced Elec.
Fechnology — Installations
Draughtsmanship —Supply
—Maintengnce — Design
—Electrical  Traction —
Mining Electrical Eng.—
Power Station Equipment,
etc.

CiviL
ENGINEERING
Gen. Civil Eng.—Sanitary
Eng.—Structural Eng.—
Rood Eng. — Reinforced
Cencrete—Geology.

RADIO
ENGINEERING
Gen. Radio Eng.—Radio
Servicing, Maintenance &
Repairs—Sound Film Pro-
jection — Telegraphy —
Telepheny — Television —
C. & G. Telccommunica-
tions.

BEUILDING
Gen, Building—Heoting &
Ventilation —Architectural
Draughtsmanship — Sur-
veying — Clerk of Works
— Carpentry and Joinery
—~Quantities — Valuations

144 PAGES OF EXPERT
CAREER-GUIDANCE

You are bound 1o benefit from
reading “ENGINEERING OPPOR-
TUNITIES,” and if you are earning
less than £15 a week you should send @
for your copy of this enlightening &8
book nmow—FREE and without obli- §
gation,

ERING OPPORTUNITIES

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

G.P.0. ENG., TEXTILE TECHNOLOGY, ETC. ETC.

One of these qualifications would Increase your carning gower
WHICH ONE?

A.M.IMech.E, AMICE., AMIPE, B.Sc, A.M.BritlR.E,
A.F.R.AeS., A.MLMI, LLO.B, ARRILBA, AM.IH. & V.E,
M.R.San.l., F.RIC.S, AM.LED, CITY & GUILDS,

COMMON PRELIM,, GEN. CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY.

4108, COLLEGE HOUSE,
29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

MAYfair 0812

Phone :

IS THE LEADING IN-SITUTE OF ITS KIND IN THE WORLD

POST NOW ¢!

| ENGIN

vo: BALET 4103, COLLEGE ouy 114 §
HOUSE, 29-31, WRIGHT'S LANE, ddﬁ W

KENSINGTON, W.8. " ised envelope
Please send me FREE and without =~ ]
obligation, a copy of “ ENGINEERING i
OPPORTUNITIES.” 1 am interested in i
(state subject, eXam., OF CATEET).......vuueeienrernerivneeesnnssnnnseres l
INAIMEB . e e T e s min 8 o SES R e o o Bl soe s st o e ne =
ARIRES Sy e e enedrarn =

WRITE IF YOU PREFER NOT TO CUT THIS PAGE l
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“ Cyclist,’  Practical Motorist,” and ** Home Mov:es
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EDITOR

are temporarily incorporated.

By The Editor

The Flying Saucer Controversy

Some Questions Answered

HE publication of my article

I entitled ‘“Have Space Ships
Landed ?” in the January issue

has evoked an enormous amount of
correspondence. Most readers, whilst
believing in the possibilities of space
travel, do not accept the statements
which have been made in various books
and newspapers that space ships of
other planets have landed here and that,
indeed, some of the Venusians are here
in captivity. Seldom has a topic discussed
in this journal produced so much
criticism and correspondence. I am
askéd whether I really believe that a
space ship has landed, whether I believe

in the existence of flying ‘saucers, .

whether I believe that space travel will
‘take place this year, whether, indeed,
there are such things as flying saucers
and dozens of questions in similar
strain.

I do not hesitate to give my opinion,
but ask readers to remember that it.is
only my opinion, and that I am open
to be convinced. Elsewhere in this
issue I have endeavoured to state the
scientific facts of the case concerning
space travel. On the question of flying
saucers I am only prepared to concede
that strange objects have been seen in
the sky. I do not accept that they are
space ships from other planets, and
nothing which has been said or written
on the subject, and I have- heard and
read most of it, will convince me other-
wise. All manner of explanations have
been given for the existence, assumed,
of these objects in the sky. They have
come from reliable people and accredited
scientists and it would be absurd to
presume that they are all suffering
from hallucinations. = We must not
overlook the fact that interest in science
fiction to-day is on the increase and
that those without scientific knowledge
are likely to associate some strange
phenomena - with something they have
read as science fiction, and to believe that
some writer with Wellsian imagination
has forecast something which has since
taken place. One can understand such
beliefs.  The scientific forecasts of
H. G. Wells, most of which have come

true, justify people in having such
credulity. He not only forecast radar,
almost to the month, but the form of
flying ‘'machines and aerial warfare.
We must remember, however, that
Wells was not a science fiction writer as
such. His writing on scientific subjects,
which admittedly took the form of fiction,
were based upon scientific knowledge.
He was a Bachelor of Science and he
used his scientific knowledge to write
scientific novels based upon scientific
facts and scientific trends. Any science
fiction writer, by presuming the imposs-
ible, can write an interesting scientific
story and the difficulty is to convince
people that the basis upon which the
novel is written, such, for example, as
a paint which renders people invisible,
ts impossible.

The matter is further complicated
because so many impossible things have
come to pass. Who would have thought,
for example, 50 years ago, that it would
have been possible for people sitting in
remote villages to witness on a small
screen a play being performed in a
studio, the Coronation ceremony or the
Cup Final at Wembley ? Who would
have thought, indeed, that it would be
possible to hear in one’s home a concert
in a-studio or to record the human voice
and to be able to hear it long after the
person is dead or that vision could be
recorded on tape ? '

When the telephone was invented
by Alexander Graham Bell, it was
considered to be the ultimate in scientific
achievement.
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Now we are recording vision on tape.
If we believe certain theories it should
be possible to construct an apparatus
so that we can still hear the Battle of
Waterloo. The public, therefore, is
justified in refusing to accept that
anything is impossible, as so many
things hitherto thought to be impossible
things have come to pass.

I believe that space travel is possible
and that it will take place within the
next 20 years. I believe ‘that the first.
space ship will be unmanned. Beyond
that firm conviction I am not prepared
to go.

In spite of this I would warn readers
against oOver - credulity and sensational
journalism. It is noteworthy that no
one of high scientific attainment has
yet supported the opinion that space
ships have landed from other planets.
It is pure conjecture, although one
must not doubt the sincerity of those
who hold such beliefs.

A Radio Watch

CCORDING to ad American
periodical we shall soon have
miniature radio watches, about 2in.
in diameter and {in. thick. The dial of
the watch will be calibrated for all
broadcast stations. The owner will
tune by pulling out the usual winding
stem and rotating it. The watch will be
placed to the ear, perforations on the
other side of the watch permitting
sound from: the speaker to reach the
ear.

This will be made possible by tran-
sistors, which have already been dealt
with in this paper. A transistor is about
the size of a match head, and, in the
course of a few years, will replace the
present unwieldy vacuum tube. It
requires so little electric current that.
a minute dry cell, about the size of an
overcoat button,- will power the entire
receiver.

Already electronic watches, where the
main spring is replaced by a small dry
cell no larger than the usual watch
main spring barrel, has been successfully
made and demonstrated by an American
watch company.—F. J. C



about the possibilities of space travel

at the present time that it is wise to

take stock of the position and to analyse
the facts. To-day those best qualified to
write and talk about space travel are beset
not by incredulity, but the over-incredulity
of the public, based on the volumes of non-
sense which have been written about Flying
Saucers during the past two years, supported
by several recently published statements
that space ships have landed, and that
Venusians have actually been captured. It
is somewhat surprising, therefore, that no
agreement or denial with this statement has
been issued, and it is therefore one which
should be accepted with the greatest reserve.
Since I wrote my article in the January issue
I have been inundated with letters stating
that the photograph of the space ship was
that of an electric lamp standard, which
¢ould be found in most lamp-fitting manu-
facturers’ catalogues and generally expressing:
doubt about the claims made by the author.
Some suggest, in spite of the affidavits which
have been sworn and which are reproduced:
in' the book, that it is a piece of science
fiction. Those affidavits, of course, need to.
be read very carefully. They do not, in so
many words, say that they actually saw the
Venusian, who, the author ' alleges, was
interviewed by himself alone. I am glad to
learn, however, frora the publishers of his
book that we shall be confronted with a
number of astonishing developments in the
flying saucer story during the course of this
year that will make Mr. Adamski’s account
look old fashioned and commonplace. I am
also glad to learn that Mr. Adamski plans
to visit this country in June and that any
sceptic will have the opportunity of asking
him questions direct. I hope to be present
at that meeting and to receive convincing
gnswers to some of the questions which 1
have already propounded. After all, I can
fairly claim to have been associated with the
science of aeronautics for a long period of
years, and with all those responsible for the
creation of the aircraft industry. No one
would suggest that I am unacquainted with
aeronautical theory, nor with the problems
involved in space travel. Indeed, this
journal has published more about that sub-
ject than any other in the world. From this
you will concede that my opinions are not
those of a sceptic, but those of one able to
discriminate between science fiction and fact.
When I questioned the photographs of the
alleged Venusian ship and stated categori-
cally that it looked like an electric light fit-

SO much is being written and spoken
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GEALE TRAVEL

WHEN—HOW—HOW MUCH?

By F. J.

ting with the suspending ring at the top,
the mechanically knurled edges of the metal
work and the lamp bulbs clearly showing
beneath, I was told that according to experts
the lamp shade must have been thirty-five
feet across! 1 pointed out that one could drop
a lamp shade from the top of a high building
or from an aeroplane and photograph its
descent, but was informed that two inde-
pendent photographic experts had examined
the photographs and they adhered to their
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be fitted with a unique television transmitter
which will relay to the earth all the sights,
sounds and experiences which humans might
undergo on that epic flight which will be the
forerunner of the manned ships of the future.

The illustration on the cover of this issue
shows his conception of an Earth-Moon space
ship in flight with the atomic plant in the
rear. The funnel-like object on the atom
section is a rocket which, when fired, steers
the space ship to the right. Other rockets are

.

opinion that the photograph was genuine.

Those, however, who think that this is
some sort of a hoax, must bear in mind that
if it was intended as such the author would
have been a little more subtle and would
have gone to the trouble of constructing an
object more in accord with the popular idea
of what a space ship would be. Some have
written to say that the object resembles a
child’s humming top, others a bath plug or
the lid of an electric kettle. The author
insists that it is a photograph of a space
ship, ‘and we must leave it at that.

Now my friend Hugo Gernsback, a well-
known science editor of American publica-
tions, makes the unequivocable statement that
the first atom-powered space ship will take
off for the moon in 1970. He forecasts a
television-guided space ship which will be
unmanned. I think everyone will agree that
the very first flight to the moon will be by
means of an unmanned space craft equipped
with scientific recording apparatus. Gurns-
back goes further when he says that it will

Section through the earth observation station as

concerved by Gernsback.

out of sight on the opposite side. The disc-
shaped circular objects are six * search”
radar units and the six long tubes are tele-
vision telescopes which can be pointed in any
direction. The telescopes are inside the tube,
so that they may be more easily telescoped.
The illustration reproduced above shows a
section through the observer station on Earth
from whence the rocket is guided electroni-
cally. [Everything the space ship sees: is
instantly transmitted by television to the
sight screens simultaneously. A close-up of
the moon_is shown above by 1; the Sun
Corona by 2; the half Earth by 3; Saturn
by 4, Mars by 5; the Andromeda nebula by
6; the test animal on the space ship, now
weightless, by 7, and the instrument board
on the space ship by 8.

Mr, Gernsback thinks that such a ship
will commence its flight in the year 1970, a
date supported by a number of scientists over
here and in America.

Such a journey at the speeds contemplated
will take 250 hours, or about eleven days.
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We know nothing at the present time about
the behaviour and the survival of animal life
during space flight. There are the hazards
of extreme heat and cold ranging from
almost absolute zero t0 hundreds of degrees
of heat. The traveller must also contend
with cosmic rays, ultra violet radiation, the
weightlessness of the internal organs of the
human being for days on end, space sick-
ness, damage to the space ship caused by
meteorite collisions, to mention but a few of
the hazards. It is ‘obvious, therefore, that
much more information must be garnered by
unmanned flights before human beings
attempt such an interesting but perilous
task. It is simpler, in any case, to under-
take an unmanned flight. Air conditioning
and air purefying a space ship for at least six
meén would entail extremely heavy appara-
tus, and weight saving on space craft at this
stage is of prime importance. Human beings
must be provided with facilities for water
and food and sleeping accommodation, all
occupying space and increasing the weight.
1, therefore, am inclined to the view that
unmanned flights -will" take place in this
century round about the year 1970 and that
the space .for the weighty equipment men-
tioned will be occupied by light-weight scien-
tific recording and transmitting apparatus.
After all, scientific apparatus does not need
feeding, nor does it need sleep. It is not
likely to die without disclosing what it has
found out, Even if it stops working and
is not damaged in descent, it records some-
thing of the conditions through which it
has passed. So many instruments to-day
‘are able to record human functions and act
as mechanical brains that it is hardly neces-
sary for the human being to do more than
write on a sheet of paper what the dials
record, or to analyse the photographic
records.

We know a great deal to-day about guided
missiles and unmanned craft, which can be
sent to their destination without a pilot, do
a particular job of work, such as dropping a
bomb or a parachute to which scientific
apparatus is attached, like a radiosonde.
Technically, therefore, there seems :nothing
in the way of an- unmanned flight to the
moon, and the only questions which arise
are how, when, and how much will it cost?
No competent scientist doubts that space
flight is now technically possible if we are
prepared to put enough money and effort
into it, for progress in rocket research during
the last ten years has put us firmly on the
road to the stars.

Speeds of 2,000 miles per hour with
rockets have already been achieved andthe
speeds of manned rockets will achieve
5,000 miles an hour at an altitude of 250
miles.

The artificial satellite is, of course, the
first consideration for purposes of refuelling.
When the flight will take place and how
much it will cost are problems which are
tied together. According to Cleaver, who
has done so much research work in this
subject, a manned satellite would cost in the
year 1975 £250,000,000, and a manned moon
flight £1,000,000,000 by the year 2,000.
These sums of money, of course, seem enor-
mous, but we must relate them to others.

Take the largest sum mentioned, about
£1,000,000,000. Most of this would be spent
in non-recurring research, and that is the
amount the United States spends each year on
atomic energy and it is the amount it spends
every two years on rockets. It is a quarter of
the amount spent every year on aviation,
and one hundreth of the amount spent so far
on flying. It compares favourably with the
sum we spent on World War II. At present,
therefore, the military budget of a single
nation could easily absorb in a few years the
cost of the first steps into space. The earth

satellite, of course, has several military appli-
cations, apart from those of space exploration.

It is obvious that true space flight, such
as expeditions to the moon and planets, will
not take place until there is a strong and
influential body of opinion believing it to
be worth while. - It is a depressing thought
that it will only be considered worth while
when the great powers believe that space
travel has military and warlike significance.

It must be remembered, however, that
scientific research always pays dividends in
the long run. It may take centuries It is
hopeless to expect that those dividends will
be quickly artained. It took. centuries to
develop the aeroplane and the internal com-
bustion engine. It has taken thousands of
years for Hero’s demonstration of the reaction
turbine principle to be put into practice.
We must not consider cost in such a vast and
important project. The recent successful
surmounting of Mount Everest, for example,
has no practical value, but it stimulated- the
world. How much greater would that stimu-
lation be if Great Britain became the first
nation to conquer space?-

The spirit of curiosity and wonder has
been the driving force behind all of man’s
achievements. Man will still want to con-
quer space, even if he finds that there is
nothing at the other end. The search for
the end of the rainbow will go on. The mobn
s not the only target for those interested in
interplanetary travel. After all, the moon
is only about the size of Africa, but it is
important as a base—the first stepping stone
to the planets. The other planets have their
moons, too, with at least ten times the surface
area of the earth waiting to be explored,
It is almost certain that there is life on one
of the planets, probably Mars. How fascin-
ating it will be to discover what sort of
people they are, how they live and whether
they have made the same scientific discoveries
as we.

Certain it is, how-
ever,' that this cen-
tury should see the
circumnavigation of
the nearer planets
and perhaps landings
on them. There is
little practical differ-
ence between flights
to Mars and Venus,
although a little
more difficult than a
flight to the moon.
In fact, the only
real difference is the
time factor.

In t erplanetary
travel may" arrive
sooner if atomic pro-
pulsion is evolved in
the next few decades,

for power in the
atom makes the
power requirements

of space flight trivial.
A small number of
tons of the atomic
power used in the
first, atomic bomb
would be required to
propel a space ship
to the moon, and cer-
tainly by the 21st
century space flight
will be in full swing
and the greatest age
of exploration will be
under way.

To-day we are like
the people of mediz-
val Europe who lived
in their tiny closed
world around the
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Mediterranean before the great voyages of
the Elizabethan age opened up the globe and
destroyed the theory that the earth was flat.
People of that period could never have
imagined the ultimate consequences of those
voyages—the unheard of civilisations to be
found in lands then unknown.

That same sequence of events is beginning
again on a far larger scale, and it is most
appropriate that we should see it start when
there is a second Elizabeth on the throne.

Once our atomic powered space ship has
been launched it will be in constant and
uninterrupted communication with the earth,
but due to the carth’s rotation on its axis
and the moon’s rotation round the earth, it
will be necessary to have from four to six
observation points at widely separated
stations on the earth, located somewhere
near the equator. By means of radar we
shall be able to keep track of the space ship,
except for a few hours when it circumnavi-
gates the moon. The observation points
around the earth will probably be linked by
'short wave ‘radio, so that they may operate
as a.single unit.

The Interplanetary Society, founded in
this country, has done a vast amount of
work on this subject. Its members are all
men of scientific achievement and they
‘believe in the possibilities. The public in-
terest is there. It seems, therefore, that the
solution to the problem is only a matter of
money.

The present financial burdens of rearma-
ment make it impossible for at least 10 years
for any of the large powers likely to be
interested in space travel to divert compara-
tively large sums of money for the purpose.

As has been the case with every important
scientific development the pioneers must

continue to plod along slowly, supported by
the meagre sums they can obtain from mem-
bership fees and private gifts.

— — e ——

An impression of a lunar ship approaching a crater area of the moon
showing reverse blasts for safe landing.
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weighing photographic chemicals, but

it can no doubt be used for other
purposes, It is small, accurate to a reason-
able degree and, what is an asset to non-
technical minds, it is extremely simple to
make, The balance weighs small quantities
up to 25 grams in stages of I gram, or
up to I0z. in Zo0z. If higher values are
required then multiples of values up to 25
grams, or Ioz., are easily obtained.

The Fulcrum

The fulcrum is the most important part
of any balance and, to overcome the diffi-
culty of friction, the balance staff and pivots
of an old alarm clock were used. The clock
balance staff was mounted between end
plates on a vertical wooden column. The
thickness of the column depends on the
distance between the original clock end
plates. In fact, the original clock end plates

THE balance was originally designed for

can be used if so desired. The clock pivots
can either be screwed into the balance end
plates or soldered into holes drilled in them
(see Fig. 1).

The Beam

The beam is 83in. long of 3in. sq. silver
steel. A hole is drilled through it 3in. from
one end to take the balance staff, and another
at right angles to take the pointer, which is
made from part of an old gramophone needle.
Fig. 2 shows the pointer and balance staff
soldered in position.

One end of the beam has a hole drilled
through it to take a }in. diameter steel hook
which supports a copper or an aluminium
pan. The pan is 3in. in diameter and its
supporting wire is 2in, above the rim of the
pan. The pan, of course, can be of any
size or shape, and if it is made smaller in

~ NEWNES PRACTICAL MECHANICS
A Susyle Beam Balance
A Handy Appliance for the -Workshop or Darkroom
By J. D. M.

diameter the distance between the point of
suspension and fulcrum can be decreased.

Weights
At the other end of the beam a brass

Brass end , ."- /

plates /3 1/ _;
bii

55 beam 6”?'!;‘8‘ sq
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depends on the weight of the pan. The
counterweight is about three-fifths the weight
of the adjustable one. The moving weight is
held on to the beam by a- wire. which fits
into slots in the beam top.

7 Wire soldered st

into position
shown

. Beam gradu:{ons
Weight approx.
Ik the aoyustable one Adustable
weight

¥ RREH
Fixing screws)| | | ||' L

Branng/'ﬁ

boss

G

e st J
Rsn made fo
sutabie size”
—
b = ¥
L< 7 — o=

Fig. 1.—Side and end elevations.

counterweight is forced on. The adjustable
weight is of the same material and diameter.
‘The exact weight of the balance weights

Balance Support .
The base and column are made of wood.
The 3in, high column is screwed into a base

(Left) End view showing
the side bearing plates and
pan. '

(Right) A view of, the

completed balance show-

ing the simple stand and
Mountings,

Balance sfaf

Fig. 2.—Details of the balance staff and pointer,

g

1}in. x 7in. The brass end plates are 1%in.
x 1in, and can either be bolted through or
screwed into the wood.

Calibration

With the balance assembled bring the
moving weight near to the control column.
When the beam is in a horizontal position
cut a slot in the top of the bar to take
the suspension wire of the adjustable weight.
Also, solder in a wire across the top of the
end plates in line with the pointer needle.
On the two left-hand vertical faces of the
beam, stick white paper for the scale and
mark off the zero point already obtained.
The scale is graduated by putting appro-
priate weights on the pan and then marking
off the scale. The scale shown gives the
5§ grams in red marks, and 1 gram values
in blue, On the other side of the beam the
scale is marked off in }oz, If difficulty is
experienced: in obtaining weights for cali-
bration, then the use of coins will facilitate
matters:

1 halfcrown={oz.

1 halfpenny=5.5 grams}

I penny  =9.3 grams

mean values of
several coins.
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A Power-driven

Constructional Details for Converting an' Ordinary Hand-operated

Wringer to Electric-motor Drive

in connection with the washing

machine described in the August,
1953, issue of PracticAL MEcHANICS. The
“washing machine-was completed three years
ago and the wringer six months later ; both
have been used for the weekly wash of a
family of three ever since and have given
complete satisfaction, subject to a few minor
adjustments and repairs from time to time.
The combined machine provides a very
useful adjunct to the kitchen in a neat and
compact form which fits conveniently along
the kitchen sink.

The object was to adapt an ordinary hand-
operated rubber roller wringer to be driven
by a similar power unit to that used in the
washing ' machine, with power provided

THIS wringer was constructed for use

Gear box
15" Plywood

%'Screweq
rod

B8race Motor
1

By R. J. HUNT

attached sawn off. This, of course, is not
essential and, if desired, the shaft may be
left so that the handle may be used in an
emergency. In this partucular case the
limitation of space made the removal of the
projecting shaft essential.

The Power Unit

It will have been noted that the power
unit is the same type of Bendix hand
generator and gearbox which was used for
the washing machine, but there are two
important departures from the adaptation
used in that case. The first is in relation
to the brush gear, where, as before, a seating
is provided for another brush at right angles
to the existing brushes on the L.T. side.
In this case, however, both the existing

Tightening wheel Frame

Spring | ‘

Pressure lesers

= 1
Projecting |- Spacing | Pillar Upper Lower Sawn-off
socket washers roller, roller hangie shafe
T Toothed Flap giving Toothed
<4 Gear wheels  access to motor Base-Loard wheels

Fig. 1.—Combrned front elewation of wringer and section-through motor house assembly.

through the same transformier. The wringer
was purchased second-hand, and' at the time
of purchase these machines must have keen
in short supply for the only one which was
obtainable was a 16in. pre-war type. On
inspection after purchase it was discovered
that the bearings were of hardwood and
these had to be renewed in brass before the
machine was suitable for conversion.
Wringers of the modern type, which are
more pleasing in appearance, are now fairly
common in second-hand shops at reasonable
prices, but whatever type is used the intend-
ing constructor should see that the bearings
are of metal and work freely up and down
in their slots, otherwise much labour will
be necessary in converting them.

Baseboard

A sketch showing the general arrangement
of the wringer in conjunction with the power
unit is given in Fig. 1, and a more detailed
drawing of the motor housing in Fig. 2. It
will be seen that the lugs for fixing the

wringer to the sink or table have been -

removed and that the wringer is bolted to
a 3in. plank which serves as the base for
the whole assembly. The handle of the
wringer has also been removed and the
projecting shaft to which the handle is

brushes are retained and another brush is
required in the centre seating. One of the
H.T. brushes which has been removed will
be quite suitable for this purpose: With
three brushes arranged as described, the
middle one being common and the current
switched alternately from one to the other
of the outside ones, it will be found that the
motor will reverse. A simple three-stud
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ringer

Fig. 3.—The completed power-driven wringer
ready to be swung out into service.

switch will therefare enable the direction of
the rotation of the rollers to be reversed,
and this enables articles to be wrung first in
one direction and then the other, as well as
helping to free any jams which may occur
owing to the varying thicknesses of material
being wrung.

The second variation is the alteration of
the outlet of the power drive from the gear-
box. In the case of the washing machine, it
will be remembered that this outlet was the
handle socket on the side of the gearbox
opposite the generator. If this arrange-
ment were retained the length of the wringer
would be too greatly increased. With a
16in. wringer being used, it was necessary
to reduce the space occupted at the end to a
minimum and the gearbox was altered so
as to enable the power outlet to be on the
same side as the motor.

Gearbox Details

On the gearbox being dismantled it was
found that the shaft of the large gear was
sufficiently large to take a }in. tapping hole,
and this was‘drilled very carefully so as not
to go out of centre (no lathe being available)
and tapped to take a %in, silver steel shaft
screwed to the necessary length. The shaft
projects on the motor side sufficiently to take
the driving pinion.  On the other side it
projects through the driving handle socket,
which is first filled by inserting the square
shank of the driving handle sawn off flush
and- with its centre Liole drilled out to }in.
A }in. nut is then screwed tightly on to
the projecting end and made secure by a pin

Large gear Z.'Pinion 4°Gear Spacing Toothed 2BA.Bolts Pillar Channel/ Casing
washers wheels :
Nut pinned 14
through shaft RN [l//( ;
New driving - L
shaft — . A
o ¥ E
Square shank 3 i
from handle g
! ] =
. i
’/Q'Plywood | o C {
- i
Base-board  Casing Channel
Gear [
ear box o
|
Motor Y2 Prwood Lower rolfer

Fig. 2.—Eniarged plan view of motor unit and part of wringer.
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inserted in a 1/16in. hole drilled through
nut and spindle.

It will be seen that the transmission of the
drive from the gearbox to the wringer is by
means of a small pinion attached to the new
driving shaft of the gearbox meshing with
a large gear wheel attached to the shaft of
the lower roller. These gears were obtained
from a disposal stores and the gears used
were a pinion of 3in. diameter meshing with
a gear wheel of 4in. diameter. The relative
sizes of these gears are, of course, very 1m-
portant, because if the reduction is not
sufficient there will not be enough power to
drive the rollers against the very heavy resis-
tance offered by wet articles. The above sizes
have been found satisfactory in practice to
drive the wringer at a moderate speed with a
minimum number of stoppages to reduce
pressure in order to free a jam.

Gear Wheel Fixing

The fixture of the large gear wheel to the
roller shaft may present some difficulty.
Tn this particular case the shaft diameter was
Zin., whilst the diameter of the hole in the
gear was 1in., and no suitable 'materxal for
bushing was available.  In these circumstances
the expedient was adopted of bolting the gear
direct to the toothed wheel on the roller
shaft. The wheel on this type of wringer
was secured to the shaft by a bolt, on removal
of which the wheel could be sllpped_off the
shaft. At the base of each of the six teeth
on the wheel there was sufficient space to
take a 2 B.A. tapped hole.  These holes
were first drilled and then the toothed wheel
replaced on the shaft. The thickness of the
adjoining portion of the shaft was then .bullt
up by winding carefully round it a strip of
paper (a strip from one of the reels of
adhesive brown paper in common use was
used) until the diameter was sufficiently in-
creased to provide a snug fit for the gear
wheel. Using the holes drilled in the toothed
wheel as a template the positions of the cor-
responding holes required in the gear wheel
were then carefully matked and the holes
drilled. If- these operations are carried
out very carefully the gear when bolted to
the toothed wheel should be quite true. The
distance between the gear and the toothed
wheel can be adjusted by means of spacer
washers on the bolts. A

It will be realised that the utmost rigidity
must be obtained in the fixing of the gear-
box so as to keep the pinion tightly in mesh
with the large gear and prevent any risk of
slipping and stripping the teeth of the gears.

Motor Housing i

The assembly adopted for the purpose will
be fairly clear from Fig. 1. The gearbox
itself is bolted, by means of the lugs pro-
vided, to a piece of %in. plywood, forgnm_g
the rear of the motor housing. This is
secured at the base by being screwed to a
piece of rin. x 1in. batten which is bolted
to the baseboard. At the top it is secured
by two pieces of fin. steel screwed rod by
which it is connected to a similar piece of
plywood forming the front of the motor
house.
the top by means of a right-angled bracket
with base bolted to the rear board of the
motor house and the end securely bolted to
the top of the side pillar of the wringer.

Whatever type of wringer is used it will be
advisable for the sides and top of the motor
housing to be cased in, with the sides easily
detachable to facilitate access to the motor.
It was also found necessary to provide an
opening covered by a flap in the front of
the motor house so as to permit the inser-
tion of a long screwdriver to reach the bolts
fixing the motor to the gearbox, so that the
motor could easily be removed for any neces-
sary attention,

An additional brace is provided at.
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The covering of the remainder of the
wringer will depend on the type of machine
used. If of the modern type with an atirac-
tive enamel finish it may be better to leave
it as it is, but where the machine is of the
old-fashioned type with the -unattractive
cast-iron frame exposed it would be prefer-:
able to encase it with plywood, finished with
enamel paint, which looks quite attractive
and can be kept clean easily. The final
arrangement of wringer and washing
machine is shown in the photographs. Fig. 3
shows both out of use, with the wringer
pushed back to the wall and the draining
board in its ordinary position in front of it.

Fig. 4.—Another view of the completed wringer
ih position over a kitchen sink.

The illustration also shows the wringer
ready to-be swung out into service. It will
be seen that the baseboard is attached to a
pivot over the sink so that the other end can
travel over the lid of the wash-tub to enable
the wringer to take up its position for wring-
ing. The arm which can be seen at the
right-hand side of the washing machine nor-
mally supports the side of the draining
board, but a portion of it is hinged near
the end so that that portion can be turned
to rest on the front edge of the sink and
support the wringer in its wringing position.

‘This becomes clearer in Fig. 4, which
shows the wringer in position for wringing.
The lid of the wash-tub is here shown re-
moved and standing at the back, the drain-

ing board has been-placed in position across
the sink to receive the wrung articles which
are led through the wringer after removal
from the tub. Note that two small wheels
have been fixed to the rear of the wringer.
These avoid the necessity of lifting the heavy
weight of the wringer in order to swing it
backwards and forwards into position, The
handle on the motor house also facilitates this
movement. The clirved strip appearing on
the left of the lid of the washing machine is
a piece of aluminium sheet which acts as a
track for the wheels and prevents damage to
the enamel surface. The lips to the aper-
tures in the casing giving access to the rollers
are also faced with aluminium so as to pre-
vent wear by contact with the wet articles.

The left-hand switch in the front panel
of the cabinet is the on/off switch for the
washing machine. The right-hand switch
controls the wringer. In its upright position
it is neutral and the rollers are motionless ;
turned to the right, articles are wrung in
the direction of the sink, to the left the
Jrollers reverse and return the articles towards
the wash-tub. The cable shown in the illus-
tration, Fig. 4, is three-core and conveys the
current to the wringer after control by the
switch. One lead of the two from the trans-
former passing the current is taken direct
to the centre brush of the motor, the other
is taken to the centre of the control switch.
Leads from the forward and reverse studs
of the latter are taken to the other two
brushes. Thus there are three leads to be
taken to the motor of the wringer and, as
the latter has to be moved backwards and
forwards, they are first taken to a three-pin
plug screwed at the side of the cabinet and
thence, on the insertion of the plug, to the
wringer. When the latter is swung back
against the wall the plug is removed and
the cable dropped at the back of the wringer
out of sight.

Discharge Vents

It will be noted that there are vents"cut
into the ‘panels covering the front and back
of the wringer. These discharge the water
from the wringer into channels cut into the
baseboard. At the centres of these channels
holes have been drilled into which have been
driven two short lengths of copper tube,
which project slightly below the bottom of
the baseboard. These ensure that the water
ejected by wringing discharges either into the
sink or back into the wash-tub and none is
spilled on to the floor.

The Editor judging the models at the Powers-Samas Exhibition.



Ma-rcb 1954

NEWNES PRACTICAL MECHANICS

245

MACROPHOTOGRAPHY
Notes on Photographing Small Objects and

Making an Adjustable Stage
By A. F. BAGSHAW

Fig. 5.—Head of a small fly, about 3 mm.
diameter. _ Macrophotograph  approx. 36
diameters. Leica f 12.5. 3 minutes.

HEN photographing very small
objects, or small areas of objects,
with the camera lens only about

2in. away, critical focusing is essential. . The
depth of focus, even at minimum lens aper-
ture, permits a tolerance not of feet or
inches, but of millimetres. This sphere of
photography—the technique of photograph-
ing small objects and reproducing at natural
or larger than natural. size without the aid
of a microscope—is termed ‘° macro-
photography.”

Fig. 2—Method of taking macrophotographs
with a Leica camera fixed to a sliding arm
mounted on a colum.

The correct range for taking macro-
hotographs can be found in two ways: (I)
By visual focusing; (2) by measurement. The
former method can be used with cameras
embodying a ground glass focusing screen,
such as plate cameras, with reflex cameras
and with cameras to which a focusing screen
can bs attached. In other cases it is

. light-reflecting character-

necessary to measure the
distance from the object
to the camera lens.
Visual focusing is the
more satisfactory of these
alternatives, because
apart from  obtaining
correct focusing the
operator can  actually
observe the composition %
of the image before he
records -it on film,
Generally speaking,
macrophoto-
graphy demands long Y
exposures; long, that is, gy
compared with the out-
door smapshot.”  Ex-
posure depends on several
factors, including film
speed rating, distance
from lens to film, inten-
sity of illumination, the

Plattorm

istics of the object and,
of course, the stop -used.
For this type of work the
smallest stop gives opti-

mum results. T b e saytter and fens

Milled nut for
rack. end pinion

Adjust to level

ws 'from

Former position of

>

Baseboara

underneath

exposure time will vary Fio 1. —The rise-and-fall platform made from a modified half-plate

from a few seconds to

several minutes. A rigid

support for the camera is thus essential in
order to avoid movement during exposure.
The kind of support will depend, to some
extent, on the type of camera, but most
cameras can be attached to a sliding arm on
an enlarger column. The camera is: secured
to the arm by a screw threaded to accom-
modate the tripod bush.

Rise-and-fall Platform
Once the camera has bzenlocked in the

Fig. 6.—Part of the final grooves of a gramo-
phone record. 20X. 4 minutes at f. 12.5.

camera,

position which is most convenient it is desir-
able to move the object rather than disturb
the camera. It is more difficult to raise and
lower the camera through a few millimetres
when focusing than to move the object. The
easily made rise-and-fall  platform, - illus-
trated in Figs. 1 and 4, achieves that end.

2 minutes at

Fig. 7.—Head of a 2in. nail.
I 12.8.

It is esséndally a slightly modified half-plate
camera; it may be possible to obtain a cheap
secondhand one.

To adapt the plate-camera, remove the
lens, the shutter and the bellows and secirre
it to a baseboard of well-seasoned wood (in
this case oak) about 12in. by 7in. by iin. so
that the. ground glass formerly used for
focusing forms a horizontal stage. Four
holes should be drilled inp the baseboard to
take the brass screws which are inserted
from underneath and driven into the maho-
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Eye
Sx Magnitier &

Camere
{Leica 3 A)

Focaslicte

Cable reease !

Depress to 1

Lenshood
tire shutter ~

Rise and rell
stage

Basebeard ot
column

Fig. 3.—Details of the focusing arrangements for taking macro-
photographs.

Fig. 9.—Eye of a small sewing needle. 90 secs. -

at f. 12.5, using Leica. 20X.

gany frame of the plate-camera. These can

be at any convenient point and will roughly -

form the corners of a square. It is
important to drill the mahogany for about
half the distance that the screws will

[~ Extension tubes

| __1-Lens bsrrel

—1

_-Column

Focussing screen

Stiding erm

il

| " Di1aphragm
o juster

Nut operating i
rack and pinion penetrate to  avoid
splitting the frame.

With a spirit level
on the glass, adjust the
brass strips located
on either side of the
frame until the plat-
form is level. The
baseboard is fitted
with four rubber feei.

There is a milled
brass nut on the
frame which operates
a rack and pinion,
raising = or lowering
the stage as desired.
A total movement of
6in. is possible and,
although a few milli-
metres will suffice in
the case of small
objects, it is useful to
be able to lower the
platform to enable
larger surfaces to be
included ‘in the negative without moving the
camera—for copying.prints or photographs
8in. by 6in., for example.

For illuminating transparent objects, such
as colour transparencies, an opal 75 watt
bulb is provided beneath the platform. The
bulb rises and falls with the platform thus
keeping the intensity of light even. A con-
denser is not necessary as the glass of both
the bulb and the platform is frosted. For
opaque subjects the light is extinguished
and alternative lighting from above is
employed.

Baseboard of stoge

Visual Focusing

Figs. 2 and 3 show a Leica camera fixed to
a sliding arm mounted on a column. Visual
focusing is achieved by means of an accessory
called the Focaslide which consists of two
metal plates, one for attaching to the camera
and the other for holding the lens and
extension tubes. On one plate there is a
ground glass screen with a masked-out area
equal to the size of the negative, and in
exactly the same plane as the film. When
the image of the object to be photographed
is in sharp focus on the glass it will also be
in focus when the camera is slid into the

. same position directly over the lens.

The metal cylinder above the focusing
screen next to the camera is a §X magnifier
to assist in accurate focusing. A cable
release is used to obviate camera shake, and
it will be seen that a lenshood is employed.
The latter is important to prevent stray light
falling upon the lens. The rise-and-fall
platform can be seen under the lens. It is
in an exactly parallel plane to the film, thus
ensuring perfect all-over focus. The exten-

Fig. 4.—A photograph of the completed rise-and-fall platform.

sion tubes were made by a local garage
mechanic and the combination shown gives
a magnification on the negative of four
diameters which can subsequently be
increased by ordinary enlarging.

The main problem in actually taking these
macrophotographs is calculating exposure
time. To begin with, the way to ensure good
results is to make test exposures, keep a
record and then compare these with later
attempts. After a time, however, expericnce

Fig. 8.—Reverse of fountain-pen nib.
2 minutes: at f. 12.5.

Leica.

will generally provide what the average.
exposure meter, at small distances, cannot.
_Examples of some macrophotographs are
given in Figs. 5, 6, 7, 8 and 9.

GEARS AND GEAR-CUTTING
Edited by F. J. Camm

Price: 6s. from ali Booksellers
or 6s. 6d. by post from George
Newnes, Ltd. "(Book Dept.),
Tower House, Southampton
Street, Loddon, W.C.2.
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Fig. 11.—~Wind-borne wnit with cover removed.

The Aerial Unit.—The transmitting and
receiving aerials are mounted on a common
pedestal on the roof of the ground station.
The transmitter radiates through a pair of
vertically polarised Yagi arrays. These are
mounted on either side of a sft. diameter
receiving paraboloid and nutating dipole
which provides a conical scan. Misalignment
of the aerial causes amplitude modulation of
the incoming signal at the coning frequency.
An error signal is thus produced and is fed
to a servo system which re-aligns the aerial.

recorder is mounted separately.

NEWNES PRACTICAL MECHANICS

Particulars of the
Radar System for
Upper Air

Wind direction is computed and recorded

on a polar chart fixed to the table.
Recording and Telemetering Unit—This
is a 3-unit console at the left-hand of which
is the wind recorder. This unit houses the
wind-speed and true-height pen recorders
and the main controls for the complete
console. In a radar wind theodolite the wind
The tele-
metering unit is the centre desk unit of the
console and houses a teleprinter and tele-
metering  circuits, The sonde recorder
forms the right-hand

Y

1 L

MODULATOR |—

RECEIVER

unit of the console and
houses the pressure,
humidity and calibra-
tion recorders, The

TRANSMITTER

1525 Mcfs

latter monitors the
operation of the sonde

'\

2850Mg/s

J

VARIABLE
OELAY

O/—on Pressure
75”@ A2

Motor operated switch

airborne unit.

Power Supplies.—
Power supplies for the
ground station are

- derived from a central
power supply unit,
remotely controlled
from the control

Temperature |
Humidity
Reference

Fig. 13.—Block sthematic of the air-borne

column. This unit
may be located in any
convenient position

radar wind unit.

1l 1l

Y

in the station. It
requires a supply of

P

RECEIVER

415v. 4. 15 per cent.,

TRANSMITTER 3-phase, 45-65 c/s

MOOULATOR

1525 Mc/s

2850 Mc/s

and has a total power

consumption of
15kVA.

Fig. 14.—Block schematic-of the air-borne radar sonde unit.

Transmitter /Receiver Unit.—In the opera-
tions room, the equipment may be broadly
divided into two sections, namely, the radar
equipment and the computing and recording
equipment. The radar equipment com-
prises a V.H.F. transmitter; a microwave
receiver; a display unit and a control column.

The transmitter and receiver are built
into 6ft. consoles and form the left- and
right-hand sections, respectivelys of a 4-unit
console. The display unit is located between
them and houses the range display oscillo-
scope and aerial azimuth and elevation
repeater magslips. The control column
extends from the top of the display unit to
the ceiling and carries the controls and
indicator lamps for the main power supplies.

Wind Computer—The computing and
recording equipment includes a wind com-
puter and a 3-unit console comprising a
wind recorder, a telemetering unit and a
sonde recorder.

The wind computer is a separate unit and
is built around a 4ft. diameter rotable table.

Airborne Units

These have been
designed for economic mass production to
enable costs to be kept to a minimum since
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A New Radar

Meteorological
System

World's First Fully Automatic
Weather Observations in the

(Continued from February issue.)

in normal operation two of these expendable
units may be released every day, Two types
are available, a radar wind unit for radar
wind operation and a sonde unit for radar
sonde operation.

The radar wind unit comprises a
recetver’ which triggers a transmitter. The
sonde unit contains, in addition, three

meteorological elements for measuring pres-
sure, temperature and humidity, which are
switched in sequence by a motor-driven
switch, and a precision pulse delay circuit
which provides the necessary pulse-time
modulation for telemetering. The tempera-
ture element is a coiled wire resistance
thermometer of small time constant and low
radiation constant, Pressure is measured by
a conventional aneroid capsule operating a
movable core in a coil, and, similarly, the
electrical signal for humidity is obtained from
a goldbeater’s skin element. The complete
meterological unit is newly designed and
represents an advance in technique.

Power for both units is obtained from
6.5 volt, 2.5 amp batteries, the h.t. supplies
being furnished by a vibrator. Both units
employ miniaturised equipment meunted in a
light, thermally-insulating container, and are
suspended from the balloon by means of the
quarter wavelength receiving aerial. The
transmitting aerial projects from the bottom
of the container. The balloon is the usual
type of size determined by the extreme height
to which it will be needed to ascend. No
radar reflector is needed with this equipment
so that the balloon and airborne unit is
more compact and appreciably easier to

launch than the usual balloon, reflector and
radio sonde assembly.
METEOROLOGICAL SPECIFICATION ]
Maximum Range :—Exceeds 100 nautical
miles (185 km.).

Fig. 12.—Temperature, hwmnidity and pressure elenients of the air-borne radar sonde unit..
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Height :—At least 100,000ft. (30.5 km.).

Information :~Radar Wind: wind speed;
wind direction ; balloon bearing ; balloon
height and balloon range. Radar Sonde:
Covers additionally temperature, pressure and
humidity.

PERMANENT RECORDS—OBTAINED
AUTOMATICALLY

Presentation of Results :—Wind speed,
strip recorder ; wind direction, polar chart
covering Ioo mins, flight; height, strip
recorder ; temperature, pressure, humidity,
strip recorder for profile observation and
4 digit numbers on teleprinter tape.

Visual Readings :—Bearing, fine and coarse
magslip indicators ; range, pulse display on
cr.t. (A-scope).

MEASUREMENT RANGE AND ACCURACY

Speed and Direction :—Range, 0-300
knots ; accuracy, 3 knots vector.

NEWNES PRACTICAL MECHANICS |

Height (—Range, 100,000ft. (30.5 km.) ;
accuracy, 200ft. (61 m.) or 0.5 per cent.
whichever is greater.

Temperature :—Range, 110° to —150°F.
to — 65°C.); accuracy, 0.5°F.

_ Pressure :—Range, 30-300 mb 300-1050
mb ; accuracy, I mb 2 'mb.

Humidity : — Range, o0-100° rh.;

accuracy, 1 per cent.

The last three measurements represent an
accuracy of o.1 per cent. of full scale on the
telemetering channel and are the accuracies
of the electronic system. Overall system
accuracy is limited by that of the meteoro-
logical elements, which in the case of
temperature approaches the figures quoted
whilst pressure and humidity are lower, The
overall equipment is designed to accommo-
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date meteorological units of an accuracy
greater than those currently available.

Basic OPERATING DaTa (ELECTRICAL)

Transmit Receive

Frequency: i
Ground Station  152.5 Mc/s 2,850 Mc/s
Frequency:
Radar

Sonde Unit... 2,850 Mc/s 152.5 Mg/s
Power Output:
Ground Station ~ 50kW peak
Power Output:
Radar

Sonde Unit...  30kW peak

Modulation :—Pulse at 404 ¢/s repeti-
tion, 2us duration.  Variable pulse spacing
from sonde unit to convey data.

(Reprintéd by courtesy of Mullard, Lid.)

A Masking Frame for

" A Cheap and Easily Made Photographic Accessory

LL oamateur photographers, and
A especially those who do their own
enlarging, will appreciate that to place
a white border round their prints and enlarge-
ments is a costly business. Even the
cheapest adjustable metal masks cost in the
region of £3 10s, and although they will
last a lifetime they are not really as neces-
sary as -they would appear.

1 made my own enlarger for practically
the cost of the lens, and 1 have now made
a universal masking frame that only cost
a few shillings, plus one evening spent at
the work bench. The idea is comparatively
simple, and all that is required is a sheet
_of 6-ply measuring 12in, by Ioin. approxi-
mately ; a small tin of matt white paint ;
53ft. of plain picture framing ; and four or
five small knobs which can be bought at
any of the cheap stores. It is assumed that
the type of framing you decide to buy is
appropriately sectioned as shown in Fig: i.

Cutting the Picturc Framing

First clean up the 12in. by I0in. piece
of 6-ply and make sure that at least two
adjacent sidcs are at 9o deg. angle ; %and-
paper well, and give two coats of matt white
paint on one side only. Next, cut off two
lengths of picture framing, one piece I2in.

long and another piece I13in. long. Then
plane face A until the }in. dimension is
TABLE OF SIZES
Size of enlargement Length C Length D
3%in. by 2}in. 2}in. 3im
skin. by 33in. 3}in. stin.
6}in. by 4}in. .41n. 61in.
8lin. by 63in. 6}in. 8}in.

reduced to iin. Next plane face B until
the }in. dimension is reduced to a dimension
whereas it is possible to place it on its face
and slip a doubleweight postcard right up
to the back end. Repeat this operation on
both pieces then mitre the ends, using a
protractor and a small saw, Carefully clean
the edges and glue into position, as shown
in Fig. 2, and trim the overhanging ends to
suit. It will be understood that if this part
of the unit is placed in position underneath
the enlarger lens, and a piece of photo-
graphic paper is exposed in the usual way,
we find on development that there is a_plain
white border down two adjacent edges of
the postcard or whatever size of material
that was used. The white base on the unit
has also acted as a suitable screen upon

“enlargements.

which to focus the negatives. - So far, so
good, but now to obtain borders on any size
of print we care to enlarge.

Assuming that prints of the following
sizes will be required (33in. by 2%in.),
(53in. by 3}in.), (6iin, by 43in.), (8%in. by
63in.), cut eight pieces of picture framing
various lengths so that when each set is
mitred and glued together they are of the
dimension indicated in Fig. 3, and the table
of .sizes. It is essential before mitreing to

‘perform the same planing operation on faces

Enlarging

a perfect white border.

Using the Masking Frame

The actual enlarging procedure is very
simple, Assuming it is desired to make
enlargements half-plate size with a }in. white
border,- first use the half-plate * angle”
and place it into position as shown in Fig.
4. Place negative in the carrier and switch
on. Move masking unit into position until
the picture is correctly placed, higher or
lower, enlarging head for size, and, finally,
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Fig. 2.

Figs. 1 to 5.—Con-
structional details for
making the simiple

o

A and B as shown previously in Fig. 1.
Whén these are completed, we have a set of’
four half masks as shown in Fig. 4, which
will provide us with a cheap and easy method
of obtaining the white border on most of the
Also a change can be made
from one size to another, without the bother
of sliding strips, etc., into position.

Fixing the Knobs

For easier handling of these angles, small
knobs of ‘the type used on small cabinet
drawers can be screwed into position near,
but not too near, the mitre joint. I have
used one of these masking frames for a
number of years now and have found them
to be light, speedy to use, and will produce

7
Base board/

(Lefty Fig. 4.
(Above) Fig. 5.

- way.

masking frame.

focus sharp. Switch off, remove angle, place
sheet of sensitised paper in position, then
replace the angle, and expose in the usual
For different size enlargements, the
same procedure applies, but a suitable size
““angle > is substituted. It is a good idea to
have the ends of the angles cut at a slight
taper so that when they are pushed into
position (Fig. §) no light from the enlarger
can pass through the joint, which would, per-
haps, show a black line on the finished
print. I would also add that if one does not
wish to paint the base, a suitable sheet of
thin white cardboard glued well down will
do just as well. But this must always be
kept clean, for its sole purpose is to act
as a screen on which to focus the negative.
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The Imporfance ot Paper

lts Applications and Possibilities in the Modem World

' APER to most people, implies a material
P used for stationery, newspapers, maga-

zines and books.  But it is probable
that little more than half the paper produced
in the world is used for this purpose. In
1948 about 75,000,000,000 pounds of paper
of all kinds were made ; about one-third of
this amount was used for wrapping and one-
twentieth for an extraordinary variety of
purposes, from covering walls to insulating
electric wires.

The world’s appetite for paper has.grown
year by year and appears to be insatiable.
Production of paper has more than doubled
in the present century and if present trends
continue it may soon double itself again. In
the United States §3 million tons of paper
were used for printing newspapers last year,
and the amount hgs increased by about 7 per
cent. a year for sotne time. Other countries
have not been able to increase their consump-
tion of newsprint to the same degree, not
altogether because there was less demand, but
because there was no money. There are
still hundreds of millions: of people in the
world who can neither read nor write. As
they learn, they too will demand newspapers,
magazines and books. It seems that, for
any foreseeable time in the future, the pro-
duction of paper for printing and writing
will always lag behind,

At the same time the demand for paper
for these purposes is increasing. Take the
next biggest use of paper, boards and wrap-
ping. - Every year we ask for more wrap-
ping paper, and we like the wrapping to be
miore elaborate. In any large’ city thousands
of tons of paper a year are used for paper
bags to hold purchases, sheets of paper to
‘wrap cheese, butter and meat before they go
into the shopping basket, paper containers to
hold sugar, soap flakes and other things gen-
erally sold ready packed. For an increas-
ing number of articles the paper cover serves
not only to wrap the article for cleanliness
but to make it more attractive to the eve or
to carry information about its use.

By Prof. A. M. LOW

Paper Containers and “ Sacks”
Paper is now being used for wrapping
articles that previously needed sacks.

Heavy

A Iarge grinding stone used for disintegrating waste paper at
the mnills on the River Esk, in Scotland.

-

The Port Alfred Pulp and Paper Mills at Ha Ha Bay, in Quebec.

Kraft paper sacks are used for holding all
kinds of goods for transport, from cement to
flour. Now that the technique of making
these containers immensely strong has been
mastered they have the advantages that fine
powders cannot seep through to
cause dust. The estimated
consumption of 700,000 tons of
paper for use in “sacks” in
the United States in 1948 shows
how this application of. paper
has leapt ahead.

One look round shows how
paper is tending to take the
place of other materials. The
chances are that the towel you
use in a public wash-place will
be paper. You may even use
paper towels in your own
kitchen to save the trouble of
laundering. If you have a cold
you can use paper handker-
chiefs. When you go to the
hairdresser he probably puts
some special paper into your
neckband instead of cotton
wool. If vou travel on the rail-
way you may use a paper
pillow, specially’ made to be
used once ‘and thrown away.
Restaurants provide paper nap-
kins instead of the linen of our
youth ; 1t 1s cheaper to use
paper and throw it away than
to wash 2 linen napkin. In the
United States paper curtains
are coming into service for the
same reason. The cost of a
complete new set of paper cur-
tains is only about fpur-fifths
the cost of laundering a pair of
cloth curtains. Even string, by
a new process, is being made
from ordinary paper waste, not
to mention such familiar things
as filter paper, blotting pads
and unfortunately less familiar,
the ordinary bank notes.

Paper, specially gummed, is replacing
string for tying parcels and compressed paper
in various forms, often treated with special
plastics, is replacing wood and other materials
for constructional purposes. Paper is light,
has good qualities of insulation for sound,
heat and electricity and, when specially pre-
pared, can be as strong as other building

" materials of equal thickness or weight. Paper-

board, largely made from waste, becomes
daily of increasing importance for construe-
tional, boxing and allied purposes. The
chances are that the  art leather” binding
of your book, looking so exactly like leather,
is just paper. Your *fibre suitcase > per-
haps not quite so hard wearing as leather,
but strong enough, is largely paper. Plates
and drinking cups of compressed paper as
well as containers for milk, oil and other
liquids, are becoming increasingly popular.
The advantages are lightness in comparison
with glass or metal, the fact that paper can-
not break and, above all in this labour saving
world, that these new containers are so cheap
that they can be thrown away after us€
instead of needing to be washed for use
again. The time .may not be far distant
when really attractive paper “ crockery ” can
be made so cheaply that * washing-up > after
meals will become a thing of the past. The
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housewife will just sweep the table into the
garbage bin. Not, we hore, into the street !

Hand-made Paper

Paper used to be very precious material.
It was laboriously made by hand, sheet by
sheet, from any fibres found suitable, It is
still made in this way over great areas of
China and in other parts of the world. Natur-
ally, in such cases paper is a very precious
commodity and never thrown away, but used
again and again. Until the Japanese invasion
surprisingly enough, China was the biggest
importer of paper in the world—not for
printing, but waste paper, mostly out-of-date
newspapers which were used for purposes
never dreamed of by those who first read
these journals. Applications included pre-
paring the interior of houses to insulate
them, making toys and wrapping anything
and everything. In Chokiang alone it was
estimated 200,000 people lived on selling
articles made from waste paper. About the
only paper burned was in the form of “ mock
money >’ at funeral services to ensure that
the deceased would be able to purchase any-
thing he required in the next world.

We in Britain are not so careful of our
waste. During the war we made a great
effort to collect it, but now the amount being
burned and spoiled is increasing as we
return to our old pre-war wasteful ways when
we throw away about 1,500,000 tons of paper
and cardboard each year worth about £3%
millions at the time and twice as much or
more to-day.

Indestructible Fibres

The astonishing thing about paper is that
it contains fibres which are virtually indes-
tructible. You can tear the paper up into
small pieces, wet it so that it tears at a
touch, but treat the fibres, pulp the spoiled
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paper, and roll it out again and we have an
almost new material that can be used again.
The fibres that make paper possible remain.
It may not: be practical or profitable to re-
make the paper into its precise original form.
This would mean sorting all the waste
according to its type, and the use of manu-
facturing processes even more elaborate than
those required for making paper from wood-
pulp. But the paper can be.re-made into
wrapping, cardboard, fibre-board, and all
types of articles which we havé need. Re-
made paper is perfectly satisfactory for
most purposes, and its use helps to save the
more expensive raw materials which can then
be applied to newsprint or writing paper.
Re-using paper means far more than sav-
ing money, although that is a consideration.
It means that valuable fibres are conserved.
The fibres come from many plants, mostly
softwoods, but there is only a limited supply
in the world,” The chemist with all his
success in synthesis has not yet been able
to make artificial paper. _ The fibres which
become paper owe their shape and strength
to the fact that they are of very large and
complex molecules which cling together, and
these are not easy to build up from simple

substances like the chalk, air and water so:

often used for synthesis in the laboratory.
Our paper supply depends upon plants, and
is likely to do so for a great many years to
come,

Limited Raw Materials

The natural substances in demand for
making paper, particularly wood pulp, are also
in demand as the raw materials for other
industries. All textiles depend upon fibres
and rayon uses as its raw material much the
same main material gs paper—wood pulp.
Because of the limited amounts of such fibres
as wool, cotton, hemp, flax and jute, avail-
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able for texriles, thé demand for synthetic
textiles has risen every year and with it the
demand on the raw materials which are
also needed for paper. In many ways paper
and textiles are competing industries; they
not only compete in the finished products,
as in the instance of string and gummed
paper, but for the basic raw materials. Other
raw materials used in paper-making are
esparto grass, straw or cotton, linen, hemp
and jute fibres, Each has its special pur-
pose for special types of paper.

With the constantly increasing need for
both paper and textiles the difficulties of
limited -raw materials will become greater.
It is true that far more wood is used for
fuel and furniture making or housebuilding
than for making paper or textiles, and rhat
we can effect great savings by using other
more economical fuels and by developing
metal alloys in place of timber. It is also
true that new and more efficient methods of
pulping are giving a greater amount of paper
or textile from.a given amount of wood,
although there are limits beyond which we
cannot go in this direction at present.

But there are few limits to the extent to
which we can re-use paper. Every scrap
of paper from the solitary bus ticket to the
soiled parcel wrapping can be used again
after treatment, perhaps appearing as a card-
board box or the heel of a woman’s shoe, in
artificial leather. The time is coming when
we shall have to give much more attention
to saving paper, not only as a matter of
financial economy, but because paper burned
or ground into the mud of the street means
fibres lost for ever, and these are the precious
fibres which cannot be grown fast enough
to replace- the -world’s very urgent require-
ments. Life without modern paper would
lose immeasurably in-amusement, comfort,
safety and health,

ltems of

New Plastic Piping

A NEW form of plastic piping has been

developed by Bardex Engineering, Lid.,
of Chertsey, which may, during the next few
years, entirely supersede the use of rubber
as a tubing medium, and is now being manu-
factured at the rate of thousands of feet per
week in an all-out, day-and-night production
drive. - It is known as Bardex Patent Flexible
Fuel Pipe.

Rod-chain Conveyor .
T is essential in a modern factory to have
up-to-date methods “of transport of
goods, and this is obtained at the new Rolls-
Royce factory by the installation of the
Pantin patent rod-chain “ in floor ** type con-
veyor., Stated to be the largest single unit
of its type in Britain, the conveyor extends
for almost 5,000ft. It conveys trucks up to
two tons in weight at a slow walking pace,
and has a maximum pulling load of 60 tons.
The conveyor services several factory blocks,
and moves in a continuous trench under the
floor, only a three-quarter inch slot being
visible.

New Swift Jet Aircraft

DEVELOPMENT of the Swift in which
Lt.-Commander Lithgow set up a new
world speed record, the Vickers-Armstrongs
Supermarine Swift FR§, has been removed
from the Air Ministry’s secret list to the part-

publication list.
The latest Swift is a fighter reconnaissance
aircraft and is powered by a Rolls-Royce

Avon jet engine.

Interest

An So-ton Load _
THE accompanying illustration shows the
Norwegian ship S.S. Beljeanne load-

ing a 112ft. (80 'tons) motor launch aboard

at Charlton Buoys. This launch is to be
used in connection with a * Shell * petroleum
project in the Persian Gulf.

Forced Draughts infLondon’s Tubes
A TEN-FEET diameter fan weighing five
. tons, and revolving at 200 revolutions
a minute, is being installed on the Northern
tube line between Kenning~

ton and: Oval stations, and
will  “push >  something
like 100,000 cubic ft. of
air a2 minute out of an
“upcast” shaft disguised
as a park shelter in Ken-
nington Park. This is only
one of the many ventilating
fans and draught-shafts
being installed to reduce
the temperature in the
complex system of under-
ground tunnels riddling the
earth below London.

Large Generating Station
at Uskmouth

’I‘HE large £20 million

_ Uskmouth generating
station, first planned by
Newport Corporation in
1946, has been declared
" officially opened. i

Operation of .the boiler
plant at the station is fully
automatic, and the speeds
of the fans which provide
the draught in the furnaces
are automatically varied to
suit the quality of coal and
the steam demand on the
boilers.
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Y LECTRIC fires, toasters, etc., are the
easiest to repair, because the elements
are exposed and very accessible. In

the bowl type of fire the element is protected
by a small wire guard clipped over the edge

of the bowl and easily removed. Unscrew
the element and former. This is a fire-brick
former fitted with a G.E.S. cup. It often

happens that the centre contact of the holder
becomes weak through over-heating. Arcing
occurs here, with a result that the fire burns
intermittently and finally goes out altogether.
The contact can be replaced by a strip cut
from the longer pole of a flash-lamp battery.
Make this exactly the same size as the
original or it may touch the edges and cause
a short. If the element has burnt out this
15 obvious because the spiral will be slack
and broken. -Each spiral is wound for a
definite voltage. Do not cut the spiral, but
pull it out to the required length by trial.
One connector is made first and the wire
pulled out to fill the grooves and then joined
to the other screw. Slight tension only
should be felt in the spiral when both ends
are connected. To make a connection

double over one end of the wire and hoist
it up tightly, then pass this round the screw
between the two washers and tighten up.
If a contact becomes loose the wire will arc
here and finally burn through, and once
an element has broken after being in use it
The wire becomes

cannot be rejoined.

Fig. 10.—A bonl fire with an exposed element
and, on the left, a convection heater with
enclosed elements.
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brittle and breaks when bent. Screw back
the former tightly before switching on.

Elements

A similar small spiral element is found
in toasters, but here the spiral is arranged
in rows vertically. Attachments and replace-
ments are made as before. In the hair dryer
the element is wound on a light former of
mica. It is of single wire. To examine
the element remove the cap at the end of
the air tube and then pull the element out.
The former is plugged into a holder in the
base. An element easily burns out when
the fan fails, so before replacing -the
element in a dryer in which the fan has
failed repair the fan first, then the element.

The bowl fire is rarely found with loadings
over 1,000 watts, (See Fig, 10.)

When replacing broken elements ‘in larger
fires remove the old former and wire by
disconnecting at each end and replace with
a new one. When ordering spares quote
the fire make and type, the loading in kilo-
watts, and the line voltage. There is a type
of fire with two spiral elements wound on
flat fire-brick formers, each of a loading of
750 watts. Either one or bath may be
used, depending on the switching arrange-
ments. A further type has for the element
a carborundum rod of special manufacture.
Replacements are very easy but fairly
expensive, In furnaces two rods are generally
used in series, and it is advised that when
replacing one rod to replace both. Two old
rods may be used together, but not one old
and one new. If a controlling resistance is
used in series with the furnace any com-
bination may be used, providing that the
furnace is allowed to heat up slowly. This
effects quife a saving as the rods are
expensive.

Fire “ Glow ” Fans

Most modern fires
(see Fig. 11) have
a supplementary lamp
to cause the “ glow,”
and ‘the flicker is
caused by a small fan
revolving above the
lamp.  This fan is
really a two-bladed
shutter that revolves in
the hot air rising from
the lamp. If the fire

may jam or come off its
pivot, but it is easily
replaced. Do not lu-
bricate the fan, but a
little blacklead on the
pivot will be found
effective.

B

receives a blow the fan .
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Home

Further Hints on the Upkeep and Repair

of Domestic Electrical Appliances, and

How to Avoid the Many Pitfalls That May

be Encountered by the Home Electrician
y “HOME MECHANIC”

(Concluded from page 209 February issue.)
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Fig. 11.—A flickering * coal” fire with two
heater elements.

Hotplates are rewound in the same way
as toasters and bowl fires. Some hotplates
have a concealed and cmbedded winding
(Fig. 12), but these cannot be repaired at
home and must be returned to the maker. -

The domestic cooker falls into the same
class of fire, but here there are several points
that may go wrong. Elements can burn
out, but replacements may be obtained easily
and fitted just as a fire element. A cooker is
a piece of high-load apparatus, and as a result
the switches are quite large and, due to the
arrangement of the elements, complicated.
(Figs. 13 and 14.)

These switches are of the rotary type,
generally having either two or three positions
and “off.” Switch failure is usually due
to burning of the contacts, with consequent
arcing and, finally, open circuit on some
points. The contact blades cannot be
replaced, so a new switch is required. Dis-
connect the leads, but do not disturb their
relative positions ; there may be four, five
or six terminals on the switch, with as many
as 12 leads connected to them, hence care
is necessary. If you are in doubt, before
removing any collection of leads tie together
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and label. Take care to avoid crossing the springs and extracting,the old omes. Fit
leads. brushes of exactly. the saine type. Never

. be tempted to file up any scrap carbon and
Fire Hum use this as a brush. It will damage the

Some fires and heaters have a very nasty
habit of humming, like a transformer, but
with a noise that is louder and more pene-
trating. If an old fire starts this then it is
generally due to a loose connection, or even
a loose bolt on the fire case. . Tighten up
all nuts and bolts and connections. If a new
fire does it, look for the possible loose con-
mnection or bolt, but failing to find one you
arc advised to change the fire. !

So> far we have only mentioned the all-
important question of earthing and not given
it the imporrance it deserves.. We cannot

Fig. 12 (Above).—A hot
plate. (Left) A four-heat
boiling plate.

Fig. 13 (Right).—A small
electric cooker, showing the
rotary switch.

over-estimate the importance of a good earth
on all portable appliances, espec1.ally those
near water pipes, etc. Some appliances are
not provided with an earth connection, but
one can easily be made. If a fire is required
t> be earthed, drill-a 4in. hole in the case,
push through it a 3/16in. bolt, put on two
{arge washers and clamp the earth wire tightly
betweent. An iron may be earthed by passing
a lead under one of the cover securing nuts.
A hair dryer, if made of bakelite, need not
be earthed, but must have a metal sleeve or
other heater, and the earth wire may be
passed under one of the screws securing it
All fixed apparatus, such as cookers, fires,
etc., will be earthed, but periodically examine
them. The earth must be capable of carrying
the maximum load of the appliance. It is
possible for a few strands of an earth to
corrode through and yet the appliance be
earthed, but it is not safe, because the cable
could fuse at the weak spot and leave the
cooker “live.” The same can apply to fires.
The earth wire is often regarded by the lay-
man as being quite unnecessary and put on
for fun. The regulations say that the earth
wire must be protected if necessary. This
may not be necessary when the appliance is
first installed, but later the need for an earth
becomes apparent.

Domestic Motors

Domestic motors are generally of one main
type—series commutator. Others in use are
repulsion-induction and squirrel cage ; but
fortunately repairs in these are rarely if ever
nccessary because there are no electrical
moving parts to wear. }

Running repairs consist of oiling and
greasing -and cleaning the commutator. This
work is easy and does not need the dis-
mantling of the machine.

With commutator machines, and especi-

ally those small ones that are frequently

overloaded, the brushes require constant care
and attention. Sparking is always present ;
it is not necessarily a bad sign, but .when
the sparks extend right round the commu-
tator, stop the-machine and examine. Neéw
brushes are fitted by lifting the tension

commutator and. cause excessive sparking,
We have used this method in cases of
emergency, but have replaced the makeshift
brush by a proper one as soon as possible.
The brush position in some machines is often
obscure, and sometimes it is necessary (o
dismantle the covers and cases on vacuum
cleaners and hair dryers, etc. The replacing
of a brush spring i§ quite easy. First draw
out the brush and then make a new -spring
from stiff brass wire of a similar gauge.
Commutators must be cleaned - with soft
rags. Do not try to smooth down with sand-

paper or emery cloth. If a commutator is
badly fitted and worn, it must be repaired
by an.expert. If a machine is over-oiled and
oil gets on the commutator, this must be
cleaned and dried. It may be necessary to
separate the bars and remove carbon. Do
this. with a pin or ncedle, and smooth down
the rough edges with a steel burnisher. Too
much grease is as bad as too.much oil, and
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turns ; there will be the same amount of
wire on each pole, but-as an additional check
examine the other pole as well, Weigh the
total amount of wire and obtain slightly more
than this from the suppliers. Rewinding is
now a simple matter. Take the usual care
with insulation and other problems.

‘If the trouble lies in the armature it is
not so easily remedied. You will be able to
tell, as a burnt-out armature is always
obvious. Strip one coil and very carefully
note the connections. Draw these on paper
and pin the paper on the wall over your
bench. If you pick a coil that will not
unwind, leave it and examine the armature
closely until you find the coil that was put
on last, then start from this and count the
number of turns. Weigh the total amount
of wire. When dismantling keep count of
the turns on each coil, as they- should be
the same. Observe the relation of the slot to
the commutator segment and the brush line
to the inter-pole liné. - Find the gauge of
wire on the armature and obtain new as
before.

New Insulations

New insulations must be used on both the
armature and field, and these must be iden-
tical with those removed. If the insulation
is thicker, the correct number of turns can-
not be put in ecach slot. It is essential that
exactly the same amount of wire is put on
each coil in order to balance the armature
both electrically and mechanically. Un-
evenly wound coils cause excessive spark-
ing and noisy running. Great care must be
exercised in soldering the connections to the
commutator bars, and a non-corrosive flux
must be used. This method of rewinding
by counting the original turns is superior to
a purely theoretical one based on calcula-
tions, etc. We advise readers to use the
above, even when the windings are charred
and burnt quite badly. Most insulation
is double cotton, and if this is used in all
cases it will suffice.

Fig. 14 (Left).—A modern cooker control switch. (Centre) The mechanism is hinged to give access
to the terminals. (Right) The switch open showing the construction and connections.

if this gets on to the winding may cause,
like oil, a short or a fire.

A “Burn-out”

In the case of a burn-out of either arma-
ture or field carefully dismantle and inspect
all connections. Examine and test both
armatures and field to discover in which the
connection has gone. It will probably be
the field, so carefully remove one coil and
strip off the insulation tape. Now take a
sample of the wire and find out its gauge.
If you do not possess a micrometer, take a
sample with you to the shop when you get
the new supply. Count the number of

Rewinding Heater Elements

Readers may wonder why we have given
no details for rewinding hLeater elements
and fires, etc. The chief reason is that
manufacturers will not supply small quanti-
ties of these wires. A pound reel is gener-
ally the smallest, and this is too expensive
for the average reader. Secondly, elements
are all standard now, and can be obtained
at such reasonable prices that it is not worth
while making them. Thirdly, mica of suffi-
cient size and quality is difficult to obtain.
When one considers the above, it is obviously
not worth while to consider rewinding an
element,
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HOME-MADE
BURGLAR ALARMS

Some Simple, Economical and Effective Alarms Which Afford

Ample Protection Against Burglars

NE often hears the subject of burglar
O alarms discussed in terms of mystery.
Actually, they are nearly as simple

as the household bell system.

There is one decision to make. Shall the
burglar alarm be obvious, so that its presence
scares off intending intruders (which might
also have the effect of drawing attention
to valuables), or shall it be hidden and the
‘householder rely solely on the .effectiveness
of the system ? If you intend to take the
first alternative, fix the alarm bell in such
a position outside the -house that no one,
not even at night, can fail to see it, but at
the same time make absolutely certain that
it cannot be reached, thus giving anyone the
opportunity to- prevent it ringing. The
alarm tell should, however, be the only
thing which is noticeable, all other devices,
wires, etc., being well hidden or protected
to prevent tampering:

A Simple System
The simplest system is one in which move-
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Fig. 1.—Tlheoretical circuit of the series-relay
system.

ments of a door or window cause contacts
to close, thus completing the circuit and
ringing the Yell. There is, however, one
serious disadvantage in this system, for it
is only necessary to cut or break the wires
to stop the bell from operating. Should the
intruder notice wires and contacts attached
to a window it would be quite a simple
matter for him to take a piece of glass out
and then cut the wire, so that the window
could be fully opened without operating the
alarms, The next best system, and one
which will be advised for ordinary condi-
tions, is an arrangement of contacts in series
with each other, continuously closed, and in
. which the alarms only operate once the
circuit is broken. Immediately this happens
the alarm bell rings, and even if the series
circuit is made again the bell will still keep
on ringing until such time as it 'is pur-
posely and deliberately stopped.

A third system, which works on the
Wheatstone Bridge principle, is generaily
considered the most effective, even against
the expert housebreaker. This system is
“set” with the resistance of the alarm
circuit balanced against that of an adjustable
“arm” and any alteration in the resistance
of the alarm circuit is sufficient to operate
the system. If the intruder cats the wire
or tries to be clever and short circuits the
contacts, which he hopes later to separate
safely, the balance is upset, and as these
systems are generally balanced ~very closely
no method can be devised which gives any
hope of seeing the system balanced for even
the shortest space of time. However, this

system requires continual attention and is
not advised for ordinary household -work.

A Series-relay System

Fig. 1 shows the main details of the
series-relay system which is advised. “A”
is the alarm bell, “B” the mechanically
reset relay, and “ C” the contacts arranged
in series throughout the house. The bell
is just an ordinary electric bell, which can
be obtained quite cheaply. If it is intended
to put the bell outside the house, then a
more expensive, waterproof type should be
used. The relay, shown in detail in Fig. 2,

can te purchased, but without the variable

resistance, which is included purely to reduce
the amount of current passing to the most
economical value.
taken from an electric bell and mounted
firmly in the top of a wooden box. The
faces of the cores are covered with a thin disc
of paper, “ B.” to make sure that the arma-
ture, *“ C,” will come “ unstuck ” when current
in “A” fails. The armature is riveted to
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Fig. 6.—A suitable arrangement for safe-

guarding a skylight by means of a thin insulated

wire passed through bars made of split conduit,
and connecred as shoun.

the brass arm, “D,” which is pivoted at
“E.” This pivot should be quite free and
must allow the arm to fall easily into the
two contacts, “ F ” and Fi1,” which are made
of thin but very springy brass. “G” is a
standard “400-ohm potentiometer used for
radio purposes. Beyond these details little
more need be said, except that a cover should
be spread over the top of the box, leaving
only the resetting knob “ H,” and the resis-
tance visible. The box should be fixed in
a place as remote as possible from any point
where an entry might be made, probably an
upstairs room js best of all. The alarm bell
should be fitted in a position where it can
be easily heard both inside and outside the

Figs. 3 and 4.—The type of contact which

covers most positions where the door moulding

juts out over the door ; an ordinary cupboard
hook provides a satisfactory key.

“A” is a pair of coils.
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Fig. 2.—The relay shown can be purchased,

but without the variable resistance, which is

included to reduce the current passing to the
most economical value.

house, but out of the way of possible
interference. When the rest of the system
has been completed and all contacts closed
lift the arm, “H,” against the pole pieces
and adjust the knob of the resistance so
that the arm just holds up. Some allowance
might be made for vibration dislodging the
arm. Further economy in current can be
effected by rewinding the coil bobbins with
36 or 38 s.w.g. d.s.c. wire.

Usually two 1i-volt bell cells will be
ample to operate the system nightly for many
months. A switch should be inserted into
the battery lead at “ X ” (Fig. 1) to render
the gear inoperative when not required, In
testing the system at night, when the ringing
of the alarm bell might unnecessarily
disturb others, an ordinary flash-lamp bulb
can be inserted across the bell contacts and
the bell disconnected while the tests are
made.

Effective Contacts

The contacts, described later, should be
placed in every conceivable place where an
entry might be effected.

Every possible point should be covered,
even roof traps and skylights and pantry
windows, The various types of contacts
which are required are very numerous, and
only a few are described here. The main
thing to avoid in these contacts is flexible
wires or wires attached ‘to moving parts
which may be a cause of non-operation later.
Fig. 3 shows the type of contact which
can be used in most positions, One of the

Fig. s.—Large windows which do not open,
but provide an excellent opportunity for total
removal as a weans of ingress, can be safe-
guarded by a contact of the type shown here,



Fig. 7.—Suitable and effective contacts that
can be arranged under a mat.

contacts has a piece of fibre or ebonite fixed
to it to prevent the contacts closing together,
connection between the two parts only being
made when the key-piece is inserted. The
contacts are screwed to thz top of the door
or window surround and the key, which
can be a stout brass screw with the head
cut off, is driven into the door itself. The
connecting wires are best soldered to the
foot of the contacts, Where the door mould-
ing juts out over the door an ordinary cup-
board hook provides a satisfactory key and
is shown in operation in Fig. 4. The coloured
lacquer must be cleaned off the brass before

such hooks are used, because it is an
insulator. '
Contacts for metal windows must be

mounted on ebonite blocks, which arc then
secured to the iron frames with metal thread
screws, it béing necessary to drill and tap
in these cases, It might be found that the
metal windows are insulated from one another
in some cases, but it is always advisable to
insulate the key-piece as well.

Large windows which do not open, but
provide an excellent opportunity for total
removal as a means of ingress, can be covered
by a contact of the type illustrated in Fig. §.
The base should be a thin slip of ebonite
and the lower contact of %in. strin brass.

under-the-mat

8. —Another )
contact which is very effective.

Fig. type of

The upper contact is of thin springy brass
and just sufficiently strong to hold the solid
brass key up in position. The complete con-
tact can be secured to the glass with sealing
wax or Page’s glue. The best position is in
the centre of the window, but the device is
cflective even at the edges. The device
~perates by the inertia of the key, When
vibration shakes the window, the device
shakes with it, but the key tends to remain
steady, and pushes the thin spring outwards,
and relieves the pressure on the solid con-
tact, with the result that the key drops out
and breaks the circuit. Precautions and care
in making and adjusting the thin spring must
be taken to ensure that wind or traffic vibra-
tion will not cause the key to fall out.
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Where a window or a skylight can be
barred 4in. split conduit can be used through
each bar of which a thin insulated wire is
passed and connected, as shown in Fig. 6.
Ordinary pipe saddles can be used to secure
the bars. The effectiveness does not lie in
the strength of the tube but in its weakness.
No. 36 s.w.g. d.s.c. wire is suitable for use.

“Under the Mat ” Contacts

These can be arrangeéd as shown in Figs.
7 and 8, the first being suitable for wooden
floors, and the second on stone or tiled floors.
Outside gates can also be contacted, a satis-
factory form being shown in Fig. 9. The
two contact plates are screwed to the gate
post and the key-piece made from springy

Fig,

9.—A !
contacts to an outside gate.

satisfactory method of fitting

brass to the gate itself. Used in such: a
position the contacts are invisible and also
protected from the weather. The wires are
passed right through holes drilled in the
gate post, as shown in Fig. 9. All outside
wires should " be lead covered and hidden
wherever possible, whilst those inside can be
of 26 s.w.g. d.c.c. :

Fig. 10 shows the essentials of a piecc of
apparatus which is necessary under the
following conditions. If a contact is fitted
to the front door, the last person out will
trip the main relay, -mcrely in the. act of
opening the door to pass through,-and it is
impossible for the main relay to stay “up”
if the door is left open. To overcome this a
special out relay is required which makes the
door contacts inoperative until they are
closed. “A” in Fig 1o represents the door

“contacts which must be open before the

system can be “set.” The lever, “ B,” is
then raised so that the armature, “C,” is
against the core of the magnet, “D.” The
point of the trigger, “E,” will keep it in
position mechanically until such time as the
main relay (Fig. 2) is closed. When this
happens the coil, *“ F,” attracts the armature,
“C,” and releases the trigger, “ E,” which,
however, does not fall owing to the line
current traversing the coil, “D.” However,
when the door is shut and the contacts, “ A,”
close, the coil, “ D,” is short circuited and
the armature, *“C,” drops clear, the arma-
ture, *“ G,” still being held against “F,” and
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the contact, “H,” ‘broken. This leaves the
door contacts, “ A,” in charge, and should
these be opened then the alarm bell will ring
in the normal way.
Commercial Burglar Alarm

Readers may also be interested to know
that there are a considerable number of
burglar alarms obtainable on the market for
quite a small outlay. These alarms take
various forms and are generally of the make:
and-break contact type. One cdnsisting of a
divided sphere, one-half of which acts as a
bell and the other half containing the
mechanism, is an interesting example. The
half containing the mechanism is also fitted
with three legs, and when wound up by
twisting the two halves in opposite directipns,

is placed on the floor legs downwards. The
|

i

N
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Fig. 10.—A circuit diagram of a special relay
which makes the door contacts inoperative
until they are closed.

weight of the device causes the legs to recede
into the body and act as a check,. When
placed behind a door, window, etc., opening
themt will cause the ball to roll; thus free-
ing the legs and causing the bell to ring
for several minutes.

Door contacts suitable for operating
burglar alarms can also be obtained very
cheaply and consist of continuous and
trigger types. As a further safeguard against

Fig.

11.—A  pictorial  sketch
contact suitable for the circuit shown in Fig. 10.

showing the

burglars, it is also possible to obtain special
locking devices for locks which make them
practically burglar-proof.

New Plastic Window Folds With the Hood

A TRANSPARENT plastic material with

a number of important new advantages
is already being used for sevecral well-known
makes of sports cars. In the past the rear
window in car hoods had to be kept small to
prevent it from being bent and cracked
when folded back. Vybak Clear Flexible
Sheet (VB215), made by Bakelite, Ltd., over-
comes this problem and makes it possible
to have a much larger rear window with the
obvious benefits of better visibility and more
light. A further important advantage of a
larger rear w.ndow is that more effective use

can be made of the interior driving mirror,
and this means safer driving.

Vybak Flexible Sheet folds with the hood.
It will not crack or craze however much it is
bent or rolled, neither will it “ yellow ” with
age, but retains its clarity throughout its life.
An exhibition model hood has already
been opened and shut many thousands
of times in demonstrations and shcws no
sign of wear or tear. The highly polished
surface of the sheet is easily cleaned with
soap and water.
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Making a Dissecting Microscope

A Handy Accessory for the Microscope

HE normal microscope enables us to

I examine, in detail, very small objects,

s or we can use it to examine the
structure of a fairly large object, for
instance, the structure of an insect wing or
eye. In the latter case the object, wing or
eye or other organ, must first be removed
from the insect, and this can prove extremely
tricky if the right method is not used. The

Fig. 1.—Construc-
tional details of main

body.
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only way we can be sure of removing these
parts without damaging them is to use a
very simple device called a “dissecting
microscope.”

This consists of a single lens, which
magnifies about 1o or 1§ times, mounted
over an illuminated glass plate, thus enabling
one to place an insect or some other speci-
men on the plate, and to remove parts of
it with necedles or small sharp knives. A lens
as described usually has a focal length of
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Fig.

about 1}in.-2in. with a fairly large field of
view, and small objects can be handled
quite easily when being viewed through it.

3.—Details of lens support and holder.

Constructional Details

The instrument that js described here has
been constructed and found very efficient, not
to say very useful. The body (Fig. 1) was
constructed from a piece of 4in. x 4in. soft

By S..M. CHARLETT, FRMS.

wood, the recessed portion being chiselled
out and sandpapered. This recess was to
take a mirror for lighting the dissecting
stage, but it was found that a small piece of
aluminium, polished to a good surface and
screwed on to the sloping surface, gave a
satisfactory light and
avoided any possible incon-
venience due to breakage.
At the top of the recess are
two pairs of ledges, The
lower set takes a ground
glass plate which provides
a diffuse light for the dis-

Lens support._

i =
e =7

Enthusiast

to be fixed at any desired height above the
dissecting table. The up and down move-
ment can be used for focusing any chosen
lens, and the elbow joint, combined with
the movement about the support, enables the
whole area of the table to be swept by the
lens. (Fig, 3.)

Using the Device

When in use the instrument should be
located so that a good light falls on the
mirror; this ensures that any object placed
on the stage is well illuminated by a diffuse
and steady light through the ground glass
screen,

An object can now be placed on the
dissecting table and focused under the lens.

ol

™

e

{
o
1/2/1

5

Holes for
fastening to
main body

Rear view

Fig. 2—Rear and side views of the lens holder in position and details of lens support socket.

secting table, this being a rectangle of clear
3in. plate glass which rests on the upper
set of ledges.

The lens support (Fig. 2) is made of }in.
round steel rod, the lower end fitting into a
holder attached to the bottom rear of the main
body of the instrument. The lens holder
consists of an adjustable collar to take the
selected lens at the end of an arm, made of
4in. x din. and {in. x }in. brass strip, pro-
vided with an elbow joint, and soldered to
another small brass collar which slides up
and down the support. A locking screw is
fitted in the latter collar enabling the holder

Then, resting the wrists on the flat portions
either side of the table and observing the
object through the lens, the necessary dis-
sections may be performed with ease and
accuracy.

The instrument may also be used to
observe such things as water from a pond
in order to detect any of the larger forms
of life, or samples of dust in which may
be concealed mites or weevils. In fact, the
instrument is so versatile that its uses are
almost innumerable and it can, with the
proper care and wuse, provide hours of
interesting observation.

Adjustable Wing

RITAIN’S unorthodox adjustable wing
ajrcraft—the Short SBs—which is investi-
gating the characteristics of delta wings,
has entered a new phase in its flying
research. It was recently flown for the
first time with the tail plane beneath the

fuselage, whereas in early flights the tail plane
has been fixed to the top of the rear fin.
It had already completed a series of tests

&N The Short SBs with tail plane
™ positioned below the fuselage.

Research Aircraft

with so deg. and 60 deg. sweep-back of the
wings. The present programme is aimed at
investigating tail design of swept-back wing
aircraft, and results of all the tests are being
passed on to the aircraft industry. Many new
facts about the behaviour of supersonic
shapes at low speed have been gathered from
the SBs. It will shortly commence a fourth
series of tests with its wings swept back ‘to
69 deg.—the greatest amount of sweep-back
of any aircraft wing in the world.

All flying is carried out at the Ministry
of Supply experimental aerodrome at Bos-
combe Down, Wilts.
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Constructional Details of an Inexpensive but

Efficient Appliance

recent times claimed the attention of

many people who, fascinated by the
medium and its possibilities, find the oppor-
tunity to try their hand.

Art schools and training colleges have pro-
duced enthusiasts who have introduced the
craft throughout the country to many modern
schools, and it is not long before the acquisi-
tion of a potter’s wheel seems imperative.

It was under such conditions that the
machine, described and illustrated here, was
brought into being by a group of boys in a
modern schoo] metalcraft room.

Nothing very original is claimed for it in
design, but if any merits otker than for
looks and working qualities can be accorded
it they must be for its cheapness.

Catalogue prices for similar articles range
upwards from £32, but at a cost of 4
approximately this one was made by a team
of nine boys in one term.

It must be stated that the bought

":E‘HE ancient craft of pottery has in

By R. E. A, PALMER

attained, is easier to maintain than a quick-
starting light one, and the size of work may
also be influenced.

Complete detailed measurements are not
given here as the materials at hand would
settle most of them for anyone wishing to
construct a machine. Some sizes are given as

parts consisted of main bearing

castings, thrust-race, throwing-
wheel, main shaft, aluminium

sheet and some nuts and bolts.
Other parts were selected from
that carefully hoarded stock of
odd-looking bits “which may
come in useful one day.”

An old treadle lathe provided the fly-
wheel. Its weight and diameter were the
dominant features on which the design of
the chassis was based. A heavy wheel is
slow to get moving, but its speed, once

a guide, such as the base dimentions and
height of the throwing-wheel, but apart from
these considerations the principal features to
watch are rigidity, reasonable weight and
free running.

Counstruction

It was found best to
begin work on the
phosphor-bronze bearings.
These were, with the cast-
iron throwing-wheel, ob-
tained from Messrs. Western
Foundries Ltd., Southall,
Middlesex.

Holding the boss of the
top bearing in the three-
jaw chuck the base was
faced and diameter turned
to size, It was then reversed
in the chuck, turned all
over and the hole bored
a running fit for the main-
shaft. Some small relief
was turned inside the bore,
as shown on Fig. 1, owing
to the length of the bear-
ing, and an oil well on the
edge of the hole.

The bottom bearing was
held by the plate in the
four-jaw chuck and the
| long boss faced and cleaned
up. It was then reversed
in the three-jaw chuck,
faced up, the hole bored
and relieved as in the top
casting. The shallow boss
on this side was recessed to
take the tottom ring of the
thrust-race, the inside dia-
meter being made

The completed potter’s wheel ready for use.

1/1,000in. under size for
a press fit, Bolt hole drill-

ing completed the phosphor-bronze castings.

Angle-iron Frainework

The table framework was built up from
old bed angle-irons, except for the two cross
rails which bear the whole weight of fly-
wheel, shaft and throwing wheel. These
rails were Iin. by §in. angle-iron.

Accurately sawn-off lengths of bad-iron
were drilled }in. and bolted up to form the
top frame, the long sides being just lapped
over the short ones, as shown in Fig. 2.

Leg lengths were then sawn off and bent
to an angle of 175 degs. 6in. from the tops
(Fig. 9); the method used was to prepare a
sheet-iron template to the angle stated, make
the irons red hot at the bending point and, by
holding the 6in. length in a vice, pull the
metal to conform with the pattern. Any side
bulge or twist was eased out on the anvil.

It is necessary here to mention that bed
angle-iron is rarely found with its sides at
right angles, and it is therefore essential to
correct faulty pieces before incorporating
them in any bolted-up framework,  This
may easily be done by squeezing opposite
edges in the vice to reduce the angle, or by
pressing a round bar into the angle to
increase it.

The legs having been re-checked for uni-
formity of splay were then drilled and bolted

alm

Scale of inches
/ 2

Fig. 1.—Half section of main bearings.
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Figs. 3 and 4.—Details of flywheel fixing peg and

treadle swivel firting.

to the top frame. They were next firmly
braced with wooden blocks in their correct
position at ground level in order to facilitate
the marking out, drilling and fitting of the
bottom bearer unit. This member was con-
structed as clearly shown in the photograph,
and consists of two side-rails supporting
cross-bearers, spacers and the main bearing,
with thrust-race ring fitted. Its height above
floor level, and therefore the length of the
side-rails, is determined by the necessary
clearance of fly-wheel and treadie-bar from
the floor.

The fuli-scale drawings (Fig. 2a) gave this
height, and the unit was temporarily keld in
position with sash cramps. Before drilling the
tolt holes the main shaft was placed in the
bearing and carefully checked for vertical.
Adjustment for this' was made by gently
tapping the side rails at appropriate” ends
with a hammer,

The top bearer rails having been prepared
were then easy to locate in relation to the
main shafr and the phosphor-bronze bearing.
They were bolted in position, ‘but the cast-
ing was not fitted at this stage.

NEWNES PRACTICAL MECHANICS

Cross-stays
Four equal lengtks of §in.
conduit were .cut off, flattened

at red heat on all ends for a
-~ length of 2%in. and at lapping

-”-:-JT /\\\

points for 13in, the exact

—7  position for these latter being

93— taken from the side elevation

iRl drawings as the bays are not
e rectangles.

e The lapping flats are on

opposite sides of each pair,
and all ends were radiused
before assembly.

Having loosely bolted each

Fig. 5.—Details of treadle-arm bracket.

pair at the lap they were laid on the frame,
holes - marked through on the legs and
finally all tightened up. It might te men-
tioned that only one stay on each side
is really necessary.

Back stays of 1in. by 3/16in. M.S. strip
were next fitted to complete the frame-
work, and woodea block feet, rounded at
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the bottom, were screwed inside the legs for
floor protection,

The Main Shaft and Thrust-race

In Fig. 1 is shown the fixture on the shaft
which acts as housing for the top ring of the

_thrust-race, and also a shield against dirt

and wet. It was turned from a solid piece
of mild stee! bar 23in. in diameter faced on
both sides to a thickness of 1}in., and a bevel
made on the top edge before reversing in
the chuck for the boring and recessing
operations.

First, a 3%in. drill-hole was bored to
ooz2in. under shaft size. The big recess was
bored out and then the top ring housing
recess to correct depth, but several thou-
sandths of an inch under diameter. An oil
way was drilled and a -4 B.A. tapped hole
prepared for its cover plate.

The actual position of this plece was
marked on the shaft which was then held
horizontally in the vice. The fitiing was
made dull red hot, slid along the chaft and
cooled. As a further precaution against
moving a hole was drilled right through,
reamed 3/16in. and a silver stcel pin lightly
riveted in (sec Fig. 1).

Lastly, the main shaft was held in the
three-jaw chuck and the ring housing opened”
out to make a fairly tight fit for the ring,
which was then pressed in.

Shaft and race were next inserted_into the
main bearing and attention given to the top
bearing.

The top bearing was dropped down the
shaft to rest on the bearer rails, and the holes
marked through and drilled. It was not

bolted on. as this was the appropriate time to
cut the shaft to its correct lengths above and
below the bearings.
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Fig. 2a.—Front and side clevations of the complete .machine.
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The machine was laid on its side, the fly-
wheel pushed on and a mark made~on the
shaft, allowing a clearance of about §/16in.
At the same time the amount of shaft re-
quired to project above the top casting was
marked off. .

Withdrawing. the shaft it was then cut
to marks, both ends faced in the lathe, and
the bottom end drilled and tapped to take

NEWNES PRACTICAL MECHANICS

for free movement when the nuts were fully
tightened.

Universal Joints

As the treadle swings through an arc the
outer. end -of the connecting-rod rises and
falls simultaneously with its lateral swing.
Since the fly-wheel revolves enly in a hori-
zontal plane some form of universal joint is

|
(S

—+

Sc7/e of inghes A
e s m——

3

outer shield.

Fig. 6.—Part-sectional elevation and plan of the gimbal fitting.

a 5/16in. by Zin. Whitworth set screw witn
large washer. This washer takes the weight
of the fly-wheel which was finally fixed to
the shaft by pegging diagonally through the
shaft, as shown .in Fig. 1.

The hole was drilled jin. and tapped
5/16in. for in. on the top side of the boss.
A piece of 5/16in. silver steel was turned
to Lin., as shown, parted off %in. beyond the
shoulder and screwed at this end. It was
then slotted for: the screwdriver (Fig. 3).

Driving-dog ;

At the top end of the shaft a 3/16in.
wide slot was cut to take a driving-dog for
the throwing-wheel, the boss of whicl} was
later slotted to accommodate the dog (Fig. I).
The plate can thus be removed easily for tray
clearing, oiling the top bearing or the fitting
of other types of wheel. I

Race (grease packed), shaft and fly-wheel
were then finally fitted and the top bearing
bolted down. Owing to variations in the
frame and surface irregularities the top bears
ing was then found to be binding slightly,
but after packing one end of the top bearers
with shim-stock this fault was overcome and
the shaft ran sweetly.

The throwing-wheel was faced, edge trued,
and the hole and slot prepared for the shaft.

Everything was now ready for checking
against the drawings for the sizes and posi-
tions of the connecting rod, treadle-bar and
their respective fittings.

Treadle-bar

The treadle-bar was made from iim. gas
“pipe which was bent,-red hot, to a full-scale
chalk drawing -on the forge floor. Before
the second bend was made the central swivel
was slid on the pipe with its locating rings.
This picce was a cast tee-joint which had
been previously bored a running fit on the
pipe. The sectional drawing Fig. 4 shows
this fitting complete.

After cutting the rising arms of the treadle
to correct length the tops were flattened,
radiused and drilled 5/16in. for the pivot
SCIews.

Fig. 5 shows one of these ends fitted to
its bracket bolted to the underside of the
top rail of the table. Mild steel 1in. by
4in. was used for the brackets, and the pivot
bolts were 5/16in. reduced and threaded 4in.

necessary at each end of the connecting-rod
if smooth and quiet running is aimed at.
The construction of the gimbal fitting at
the big end is clearly shown in the part-
sectional drawing, Fig. 6. Simpler and

Fig. 9.—Diagram-of angle-iron framework.

equally efficient fittings could be made, but
the one used proves quite successful.

Fig. 7.—Details of the
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Connecting-rod length was fixed so that
when the treadle-bar arrived at the ©
position it missed the wheel by 3in., the
operating foot coming well above the wheel.

This completed the mechanical parts, and
the table top was next fitted.

Table Top

‘A wooden -top $in. thick, battened at each
end with slotted-screw fixings, was
suitably holed to allow the top bearing
to come through. Blind holes f{in. in
diameter were bored to accomodate the
frame bolt-heads and the top was
buttoned to the frame, cabinet-maker
fashion.

Fig. 8.—Circular central shield.

Aluminium sheet, 18 s.w.g., was used
for cover and shield, the whole assembly
completed as a unit, dropped into place,
and the edges flanged down and under.

The outer shield (two pieces riveted at the
lapped corners) has a rolled top edge with a
}in. annealed copper wire insert (Fig. 7). After
bending the front to its correct shape the
bottom edge was flanged }in., and }in. holes
carefully spaced and drilled for rivets.

The back piece being fin. wider and
with no bottom flange was drilled for No. 6
wood screws for fixing to the back edge of
the table.

Circular Shield

To prevent water from running through
the central hole a small circular shield was
made in similar fashion and tightly riveted
down. (Fig. 8.) The four pieces were
thoroughly rubbed down with wire wool
before assembly, and the unit was then fitted
to the table as described above. :

All nuts were fully tightened up, the
framework was given an undercoat of alu-
minium enamel and a finishing coat of
Robbialac synthetic green.

The joint between shield and top can be
made watertight with “ Loy * plastic metal,

This scale model of a submarine hull section and giant ** sea tank » shows how engineers have

provided an artificial “ ocean® for the world’s first atomic submarine engine.

The engine

has been built by the Atomic Energy Commission’s, Bettis plant operated by the Westinghouse
Electric Gorporation, working in co-operation with the AEC’s Argonne National Laboratory

anc installed in the * life:size * counterpart of this model.

The capacity of the ** sea tank ™

1s 385,000 gallons, and it surrounds a portion of the hull of the land-locked atomic submarine.
The full-size tank is 50ft. diameter and 40ft. decp,

“in” -
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COQL LIGHT

Some Notes About Light and the Use of Phosphors in its Production

% BOVE all other physical phenomena
light has been by far the most
important key to man’s progress

throughout the ages. Whilst fire may have
been necessary for his survival it is not
difficult to imagine how slow his progress
would have been had he lived in peipetual
darkness. It is, therefore, little wonder
that the production and control of light has
for long been a dominant feature in man’s
pattern of existence.

The Nature of Light

Light is but one of several forms of
energy. The idea of energy existing in
several forms, viz. heat, light, sound and
electricity, and being capable ci transforma-
tion from one form to another, is now so
well established that ther~ is little need to
dwell upon it here.

Energy is transmitted across empty space
as electromagnetic vibrations of varying
wavelength, and visible light ccnstitutes but
a small part of the total range of wavelength
which extends from wireless waves and
infra-red rays through the visible spectrum
to ultra-violet rays, X-rays, and cosmic rays,
see Fig. 1.

What we know as white light is a blend
of visible light of all colours, and that this
is so can easily be demonstraicd by passing
a beam of white light through a glass prism,
whereupon it is split up, forming a band of
coloured light on a screen, see Fig. 2. A
natural manifestation of this effect is the
rainbow, where sunlight falling upon rain-
drops is split up into its constituent colours
before being reflected to the observer.

Experiments show that the fundamental
difference between the various colours is one
of waveleng:h, red light having a longer
wavelength than blue light.

Scientists have established that light is
cmitted by the individual atoms of which
matter is composed. Energy supplied to the
atom in one form such as heat or electro-
magnetic vibrations outside the visible ‘spec-
trum is stored within the atom and given out
again later as visible light, Fig. 3. Heat-is
by far the most frequent natural source of
energy for transformation into light. Thus the
atoms of matter on the sun arc at an extremely
high temperature and the heat energy asso-
ciated with this high temperature is trans-
formed in part into sunlight by the atoms
on the surface of the sun.

It has long been established that the wave-
length of the emitted light is related to the
temperature of the emitter. We are all
familiar with the fact that as the temperature
of a body is raised it starts to glow dull red,
then bright red, tefore becommg white hot,
from which observations it is not difficult 10
apptecxate that high temperature.is an essen-
tion prerequisite for ihe production of white
light from a heated body.

It can be shown by fairly simple means
that the light which is emitted from a hot
body covers a range of wavelength, and the
peak wavelengih is correlated to the tempera-
ture of the body, Fig. 4a. In fact, tem-
perature indicating instruments (optical pyro-
meters) have been devised in which this
distribution of wavelength is measured and
used to calculate the temperature of the
emitter.

Bacause the whiteness of the
related to the temperature of the
whenever light is produced by

light is
body,
heating a

By “PHYSICIST”

body a . considerable amount of the heat
energy which is supplied is used up (a) in
maintaining the temperature of the body, and
(b) in the production of invisible radiations
(e.g., infra-red and ultra-violet rays); see
Fig. 4a. Under the most favourable condi-
tions less than 4 per cent. of the energy
supplied is emitted as light from a heated
body.
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Because light thus produced is assoc1ated
with high temperature it should not' be
assumed that the two phenomena are
inseparable, for even ancient man had before
him, in the glow-worm, a light source in
which high temperatures were plainly impos-
sible. It is little wonder, then, that the
dream of “cool light,” that is light produced
without heat from sources at normal tem-
perature, should have been a long-sought-
after goal. But, although some little pro-
gress was made, it is only recently that the
mechanism of cool light production has been
scientifically investigated and put to com-
mercial use.

In 1603 a shoemaker of Bologna heated
together some charcoal and barytes (barium
sulphate) and produced a substance which,
after exposure to sunlight, continued to glow

in the dark. It is less than a hundred years
ago that the principle underlying this emis-
sion of light, unaccompanied by the evolution
of heat, was recognised, and it was shown
that thc luminescence was brought about by
the absorption of light of shori wavelength
followed by the emission of light of longer
wavelength, sometimes long after the original
energy source had been extinguished. The
substances which posssssed this unique pro-
perty were called phosphors.

Unknowingly use was made- of this
phenomenon in the latter half of the last
century, when small pieces of limestone were
held in high temperature flames and found to
emit considerably more white light than most
other bodies at that temperature. This white
light, known as limelight, was used as the
principal illuminant in theatres before electric
light became available.

Certain rare earth oxides, notaktly cerium
and thorium, also showed this eflect, and
they found application in the Welsbach
incandescent mantle, which is s:ill in use as
an illuminant for gas-supplied street lighting.

The precise mechanism by which these
substances produce light is still largely
unknown, particularly since it only occurs at
high temperature, and though the energy
transformed into visible light is greater than
for most other bodies at that temperature

. it‘can hardly be quoted as an example of

cool light production.

Recent work has shown that there are two
types of luminescence (a) fluoiescence, in
which light emission only occurs when the
specimen is exposed to the ‘incident radia-
tion, and (b) phosphorescence, wkere the
light emission continues some time 2fter-
wards. Furthermore, there are 1vc types of
phosphors: (a) pure substances such as dye-
stuffs and other organic compounds, and (b)
inorganic crystalline materials containing
small amounts of impurity.

Qrganic Materials

In this first group, fluorescein and eoscin
are two well-known examples, and more
recently a group of dyestufis have bcen dis-
covered which are used in flucrescent paints,
giving rise to siriking, richly coloured, effects
on posters, etc.

A unique material in this class has the
long sounding name of methyl umbelliferone,
but is more commonly referred to as ‘‘ optical
bleach.” This is being more and more used

ite
tight

Convex
lens
Fig. 2.—Parallel beam of white light split into
fts constituent colours by a glass prism and
Sfocused by a convex lens to give a spectrum on
a screen.

Glass prism

-
creen

in soapless washing powders, where, because
it absorbs ultra-violet light which it re-emits
as white light, and because it is retained
on the clothes after rinsing, they look whiter
than they actually are, particularly by com-
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parison with normally washed ' clothé§" under
identical conditions.

Use is also made of organic liquids which
fluoresce in ultra-violet light for crack detec-
tion on metal surfaces. The liquid is_made
to flow over the surface, which is then wiped
clean, The oil which remains in the cracks
glows in ultra-violet light, thus revealing
cracks which -might easily pass unnoticed
under normal visual inspection.

Inorganic Materials

In the second group the amount of
“ impurity ” is so critical that the term is
almost a misnomer. The materials are ‘first
prepared in a high state of purity, and then

a minute quantity, sometimes as little as-one -

part.in a million, of the impurity .is added
and the mixture fused together. The tech-
niques involved In this process are both
rigorous and highly skilled, necessitating very
careful control during all stages of manu-
facture.

A detalled explanatlon of the mechanism of
light emission in this particular type of
substance js too involved to be dealt with
here, but broadly the effect can be ascribed
to energy absorption and emission by the
molecules in the crystals, rather than to the
individual atoms themselves, and thls is
greatly influenced by the 1mpuruy, which
distorts the regular molecular arrangement
within the crystals.

Typical phosphors which are affédted by
ultra-violet light are zinc and cadmium sul-
phides, in which copper is used as an activa-
tor, and these usually show a pronounced
phosphorescence More recent types whxch
have been developed for specific purposes are
zinc orthosilicate, calcium tungstate, zinc
beryllium silicate and magnesium silicate. All
these have been used in fluorescent lamips.

Fluorescent Lighting

The luminous efficiency and colour of the
light emitted by the incandescent -electric
lamp have been limited by the highest
temperatures at which the filament could be
operated, consistent with a satisfactory life.
Under the best possible conditions, using a
coiled coil filament with an inert gas in the
lamp, only 4 per cent. of the electrical
energy that is supplied is given out as light ;
the rest being lost as heat and invisible light.
Inevitably, therefore, alternative means of
light production have been sought.

It has long been known that the passage
of electricity through a gas under reduced
pressure resulted in the emission of light
from the gas atoms without the evolution of
a large quantity of heat, but, unlike light

LS Coating for- dischar
5\ tube made by blead
/A and B to give whlte

5,
2
@
=
»
]
R
3
[«3
3000 ~ so00 7000

Wavelength in 4ngstrom units

Fig. s.—Energy-wavelength plots for a blue
emitting phosphor, A and a yellow emitting
phosphor, B. A blend of the two would have
an energy-wavelength plot shown by the dotted
line and would give a bluish-white light,

TV AAVATY: ‘)

Ultrs wo/et lighy  *
of short wavelenqth (, )

08

Atom still'in
excited state

(//I)
emission from heated bodies, the spectrum
was not continuous ; the energy being given
out as light of several fixed wavelengths, some
of which were unfortunately outside the
visible spectrum, Fig. 4b. The light thus
obtained was, therefore of -a distinctive
colour, for example the red colour of the
neon discharge tube.

The first big step forward was made
when the idea of marrying the gas discharge
tube -and_-the phosphors was suggested, and

Suniight

S
5
@
-
%
8
<
lu/tra [ f— & infrs req
o 0% 0 5

Visible spectrum
Wavelength i Angstrom units x 10°

Fig. qa.—Typical energy-wavelength plot for
heated body and for sunlight. Note how litile
energy lies 1nn visible spectrum. Dotted curve
Jjoins peak wavelength at different temperatures.

by
]
o
]
8
3
(83
Visible spectrum
ultra violet ~ R /nfra e
[0} 0'5 /-O {5

Wavelength in Angstrom units x /O~

Fig. ab.—Typical energy-wavelength plot for
gas discharge. Note how the energy is largely
confined to light waves of single wavelength,
unlike energy-wavelength distribution in Fig. 4a.

such rapid progress has been made that it is
now a serious rival of the incandescent elec-
tric lamp.

_Basically, the idea was to convert the non-
visible component of the gas discharge tube,
largely that in the ultra-violet region. of the
spectrum, into visible light by allowing it
to fall upon a suitable phosphor.

Originally, neon was used in the discharge
tube, and phosphors such as zinc orthosilicate
which fluoresces green, and calcium tungstate
which fluoresces blue, were coated on thé
inside of the tube. The resulting light from
the tube, being a combination of that from
the neon discharge (i.e. red) and that of the
phosphor, was therefore yellow or pink
respectively.

- Atom in excited state

Atom returns to normal
State

AVAVAVAV

—
: Visible light ot jonger
() wavelength than at (7)

Fig. 3.—Diagrammatic.
representation of light
absorption and emission
by atoms. (i) Arom in.
normal state 1s illumin-
ated by ultra-wiolet light.
(17) Atom absorbs energy
Sfrom incident light. (i)
This energy can be held
by the atom for some
tme. (1v) Atom returns
te normal state after
emitiing energy as vistble
light of a longer wave-
length than incident light.

More cfficient tubes containing mercury
vapour were devised later, this gas giving an
intense radiation in the ultra-violet region of
the spectrum. When zinc beryllium silicate
activated with manganese is used as the phos-
phor in this tube, 2 yellow-white to pink colour
is obtained, and when this phosphor is mixed
with magnesium tungstate (which used alone
gives a pale blue fluorescence), the resulting
light is similar to.daylight.

Most recent of all phosphors for “day-
light” fluorescent lamps is calcium halo-
phosphate activated with antimony and man-
ganese.

Fluorescent lamps are constructed so as to
have a large surface area over which ‘the
phosphor is spread. Usually they are long
narrow glass tubes, the inner wall of which
is uniformly coated with a thin layer of
phosphor. In this tube, about 16-20 per
cent. of the energy is converted to light,
without the lamp reaching anything like the

- temperature of the normal electric lamp.

By- blending various phosphors the colour
of the light can be varied over a wide range
of shades, see Fig. s, and the stroboscopic
effects sometimes observed on A.C. mains

supply with ordinary electric lamps, which can

be so dangerous when these are used to
illuminate moving machinery, can be mini-
mised by using a combination of fluorescent
and phosphorescent materials, thus enablmg
the coating of the tube to continue emitting
light in the. parts of the c¢ycle when the tube
is not.conducting..

Fluorescent and Intensifying Screens for

X-Rays

Although X-rays are invisible to the
human eye they produce an intense fluores-
cence on several phosphors. Thus a thin
uniform coating of a phosphor on a screen
makes the X-ray beam visible, enabling X-ray
shadow-graphs to be vxewed instantly with-
out resort to photography. ~The idea has
also been adapted to X-ray photography,
where a phosphor coated screen placed in
contact with photographic plates, which alone
are but slowly affected by X-rays, enables the
exposure time to be considerably reduced.
This technique has proved invaluable for
the examination of materials which are
affected by exposure to X-rays.

Cathode Ray Tube Scieens

Perhaps the most important use to which
phosphors will ever be put is for screen
materials for cathode ray tubes in television
and radar. In these applications they are
indeed key materials, for - without them
these valuabie dlSCOVCrleS would be impos-
sible.

In both radar and television the picture
is displayed on the screen of a cathode ray
tube upon which a modulated electron beam
moves in some regular manner.

The phosphors have, therefore, to be sensi-
tive to electron bombardment, and whilst
the selection of suitable phosphors for image
producing screens is, of course, correlated to
the effectiveness with which the phosphor
converts the incident energy into visible light,
other considerations such as particle size and

(Continued on page 263).



March, 1954 -

NEWNES PRACTICAL MECHANICS

261

LUGS
= %«

AW

—for speedy screw-fixing

For simple and speedy fixing of equip-
ment, racks, motors, etc., to brick, stone
or concrete—use Rawlplugs! There’s a
Rawlplug for every size of screw, and
Rawlplug easy-to-use Tools for speedy hole

boring. Popular Outfit 2/6d., Houschold Outfit 6/-. Handy-

man Outfit 9/6d.,

Hooks and 16-page -booklet *“ Hints on Fixing.”

VIV

TIPPED DRILLS

—for fastest-ever masonry drilling

There’s nothing to equal the astonishing
speed of these drills in penetrating brick,
stone, tiles, etc. The Durium new process
carblde tip is harder than any metal or
alloy, glvmg fifty times more life than

ordinary drills. In sizes from 5/32” to 1” diameter—

can be used in hand or electric drills.

each complete with Rawlplugs, Screws,

b
TRADE ENQUIRIES INVITED

THE RAWLPLUG COMPANY LIMITED, LONDON, S.wW.7

B472

-

Whether you are a student for an examination; starting a
new hobby; intent upon a career Inindustry orrunning your
own business—these practical courses are intended for
YOU and may be yours at a very moderate cost.
EASY TERMS FROM £1 A MONTH

With these outfits, which you receive upon enrolment,
you are given instructions which teach you in easy
stages the basic principles of the subject concerned.
A tutor is available to give individual help and guidance
throughout the Course. The specially prepared equip-
ment remains your property.

POST THIS COUPON TODAY

Please send me your FREE book on Practical Courses :
| am interested in.

To: E.M.L INSTITUTES, Dept. 144X, 43 Grove Park Road, Chiswick,
London, W.4.

I
I
|
[
|
I NAME. o
|
I
l

ADBRESS e e
1C.24 - .

LEARN THE PRAGTICGAL way

COURSES WITH PRACTICAL
EQUIPMIENT INCLUDE :—

RADiO (Elementary and Advanced) » TELEVISION - MECHANICS

ELECTRICITY « CHEMISTRY - PHOTOGRAPHY . CARPENTRY

ALSO DRAUGHT SMANSHIP - COMMERCIAL ART - ARATEUR S.W.
RADIO - LANGUAGES - ETC.

E.M.I. INSTITUTE

Theonly Postal College whichispartof
a world-wide Industrial organisation
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GALPIN’S

ELECTRICAL STORES
408, HIGH ST., LEWISHAM, S.E.I3

Tel.: Lee Green 0309. Nr. Lewisham Hospital.
TERMS : CASH WITH ORDER. NOC.0.D.
All goods sent 7 days' approval against cash.

EARLY CLOSING DAY THURSDAY.

ELECTRIC LIGHT CHECK METERS,
useful for subletting, garages, etc., all for
200/250 volts A.C, mains, 5 amp load, 19/-
cach ; 10 amps, 22/6 ; 20 amps, 27/- ; 25
amps, 32/6 ; 40 amps, 38/6 ; 50 amps, 46/6 ;
and 100 amps, 57/6 each, all carriage paid.

MAINS TRANSFORMERS (NEW),
200/250 volts input in steps of {0 volts, out-
put 0, 6, 12, 24 volts 6 amps, 42/6 each, post
1/6. Another, as above but [0-12 amps, 55/-
each, post 1/6; another as above, but
25/30 amps, 75/- cach, carriage 3/6 ; another,
input as above, output 0/18/30/36 volts 6
amps, 4716 each, post 1/6.

METAL RECTIFIERS, suitable for 6/12/24
volts at 10 amps charging with the correct
transformer, complete with TX 97/6 each,
or Rectifier only 35/- each.

1,000 WATT AUTO WOUND VOLT-
AGE CHANGER TRANSFORMER
tapped 0/110/200/230/250 voits, £5/15/- each,
carriage 4/6.

Ex-W.D. US.A. HAND GENERA-
TORS, less winding handle, output 425
voltsat 110 m/a., at 6.3 v., 2} amps, complete
with smoothing, 30/- each, carriage 2/6

MAINS TRANSFORMERS, input 180/
250 volts, output 435/0/435 volts, 25 m/amps,
6.3 volts 10 amps, 6.3 volts 8 amps, 6.3 volts
8amps, 5 volts 6 amps, 65/- each.

Ex-U.S.A, ROTARY CONVERTORS,
12volts D.C. input, outputs 500 volts 50 m/fa.,
275 v. 100 mfa. Complete with smoothing,
32/6 cach, carriage 2/6, as new,

Ex-NAVAL ROTARY CONVERTORS,
110 v. D.C. input, 230 volts A.C. 50 Cy, | ph
250 watts output. Weight approx. 100lbs.,
£12/10/-, c/lorward.

MAINS TRANSFORMERS (NEW),
suitable for spot welding, input 200/250
volts, in cteps of 10 volts, output suitably
tapped for a combination of either 2/4/6/8/!0
or 12 volts 50/70 amps, 95/- each, carr. 7/6.
6 or 12 VOLT RECTIFIERS at 4 amps
output, complete with suitable transformer,
200/230 volts input, 45/- each, post 1/6.
MAINS TRANSFORMERS (NEW),
input 200/250 volts in steps of 10 volts,
output 350/0/350 volts, 180 m/amps, 4 volts
4amps, 5 volts 3 amps, 6.3 volts 4 amps, 45/-
each, post 1/6 ;'another 350/0/350 volts 180
m/am ps, 6.3 volts 8 amps, 0/4/5 volts 4 amps,
45/- each, post 1/67; another 500/0/500 volts

150 amps, 4 volts 4 amps C.T., 6.3 volts

4amps., C.T,, 5 volts 3 amps, 47/6 each, post
1/6 ; another 425/0/425 volts 160 m/amps
6.3 volts 4 amps, C.T. twice 5 vols 3 am ps,
47/6 each, post 1/6.

Ex-U.S.A. ROTARY TRANSFORMERS
12 volts D.C. input, output smoothed 275
volts, 100 mfa and 500 volts 50 m/a, as new,
25/- each, carriage paid.

MAINS TRANSFORMERS, 200/250 volts
input, output a combination of 6, 12, 18, 24,
30 and 36 volts at 6 amps, 45/~ each, post 1/6.

METERS, Moving Coil, O to 14 amps, 18/6
each, Ditto, Moving iron, suitable for A.C.
0 to 30 amps, 25/- each. Another moving
coil, 100 to 250 amps. D.C,, 35/- each, ali
4in. scale,

§2/24 VOLT RECTIFIERS at 4 amps, with
suitable Mains Transformer, 200/230 volts
input, 55/- each.

WELDER TRANSFORMERS, 200/250
volts 50 Cy | ph input, 0/60/80 volts 800
amps. Complete on Trolley, £32/10/-,
carriage forward.

3 KILOWATTS DOUBLE-WOUND
VOLTAGE CHANGER TRANS-
FORMERS, 110/230 volts or vice-versa, as
new, weight zpprox, [00lbs., £12/10/- each,
carriage forward.

MAINS TRANSFORMERS, 200-250 volts
input, output 400/0/400 volts, 280 m/am ps,
63v.8a,2v.3a,5v.3a, 4v. 2a,4v.2a,
the last two heaters insulated at B,OOO volcs.
85/- each ; another 200/230 volts input,
output :apped 0, 9, |8 volts at 4 amps, 25/-
each, post /-,

MAINS TRANSFORMERS, input 20%
250 volts. output 45/50 volts, 70 amps,
suitabie for arc welding, £15 each ; another
70 volts, 50 amps, £15 each.

D.C. MOTORS, 230 volts, ‘3 h.p., 3,000
r.p.m., in good conduuon, £JISIa each ; ditto

fan Motors, 230 volts D.C., 20/« each 10

roits D.C., 17/ cach.
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MYFORD M.L7

¢« ME for MYFORD”
from A. J. REEVES of course!

Streamlined service—immediate dellvery from stock.
Myford M.L.7 lathes and accessorles are available on
our well-known OUT OF INCOME TERMS—NO FUSS
—NO BOTHER—a sound common-sense method of

planned expenditure.

Bench lathe with standard equipment £48.5.0. Deposit £12.2.0 and 12 monthly
payments of 688. 7d., or deposit £12.2.6 and 13 monthly payments of 47s. 11d.

MYFORD M.L.7

Lathe on steel cabinet stand, motorised, single phase

£73.11.2. Deposit £18.8.2

and 12 monthly payments of £5.0.3. or deposit £18.9.1 and 18 monthly payments of

69s. 6d.
WE PAY CARRIAGE OUT
(Mainland only).

Illustrated- MYFORD literature gladly sent togecther with

detailed quotation, quite [ree of obligation.

A 1/- stamp or P.O. will bring you a copy of our comprehensive illustrated cat.a]ogue
with detaits of blueprints, castings. materials and fittings for many * L.B.S.C.’

designed small steam locomotives :

workshop equipment, etc.

“ THE
CHOICE OF
EXPERIENCE ™’

Grams ; ** Reevesco,

A. . REEVES & CO.

416, MOSELEY ROAD, BIRMINGHAM, 12

Birmingham."’

Phone : CALthorpe 2554

The NEW

AQUALUX

MUFFLE FURNACE
- for “ BOTTLED GAS”
or COAL GAS

These highly efficient furnaces
have now been modified to
operate off  ‘'bottled ' gas
such as Bottogas, Pyrogas, etc.
Type “A ' for temperatures
up to 1,000 deg. C. Type “B"”
for temperatures up to [,250
deg. C. Each available in 5 sizes.

Send for literature.
AQUALUZL.LTD.

113, EMILY ST., BIRMINGHAM, {2
Tel. : CALthorpe 1164

W livromnodel,))

MAKIN G _these tiny thre&d}mens{on-
al volumetric models is a fascina-
ting lifetime hotby : neat and tidy, too.
Your workshop goes into a cigar box.
Authentic detatled subjects shrunk to
small dimen-
sions. They
take up.to 88
or 100 hours
of fascinat-
ing re-
creation.
Printed
in colour

and cost-

ing only
vpence they often sell for guineas.

OVER 100 SUBJECTS

MIRC[D[J'

HISTORIC, THE ROYAL YACHT
ARCHITEC- BLUEROQILE
TURAL,
MECHAN-
ICAL,
RAILWAY,
MARITIME,
AERO, ETC.

SEND
stamped
addressed
envelope for
Illustrated
List of over

100 models. M|CR0MODELS LTD-,

» 3 (U), Racquet Court,

London, E.C.A,

March, 1954

@ [2ahGains fom

SHERMAN'S

items carriage paid and
Money back guarantee.

EZEE ELECTRIC ARC

WELDER

Can be used for welding,

brazing and

soldnrmg from normal 6 or 12 v. battery as
Complete with spare carbon rod
Unrepeatable

in a car.
and welding iron,

e F

BOMB SIGHT COMPUTOR

A model maker’s paradise, over 65 Ibs.

of magnificently made gears, driving

shafts, bearings, miniature motor, repeater

motor, gyroscopes, etc. All supplied in a

slt'ronghwooden transit case 24in. x 22in. x
in, high which itself i |s |dea|

as a tool box, Only 62/6 each

TOOL BOX
U.S.A. manufac-
ture, size [Bin. x
2in. x Sin.
Strongly - made
waterproof ply,
all external
edges rein-
forced. Sub-
Flvnﬂed as illus.,
eather carrymg handle.
Outside resprayed green 17/6

HIGH
PRESSURE
REDUCING

VALVE

Complete with
0-3000 Ibs. per 5q.
inch pressure
gauge, Suitable for
Compressors, cy-
linders of Gas, etc.

Brand New 8/6

AIR BOTTLE
23in, x 5in. diam. Tested to 300lbs. per
sq. in. Suitable for above valve 25
or compressor. /-

SELENIUM METAL

RECTIFIER
Suncal;!le for 2, 6, and 12 v. battery chargers,
etc ax. capacity 15 v. at | am
New arid boxed. 4 ? 9/6

Set of TWIST DRILLS. 5 drills
1/16in. to 1in. complete with 4/6
plastic case and stand. Brand new.
APOLLO
SPRAY GUN ¢

Ideat for modal
maker & handy-
man. Will spray
paints, insecti-
cides, etc. Will
work from foot
pump, spare car

tyre, compres-

sor, e;c New

zo:ed. 15/-

MODEL MAKER’S MAINS
TRANSFORMER
All purpose low voltage.

Input 210/250 volts. Output 3, 4, 5 68,910
12, 15, 18, 20, 24, 30 volts. Ratlng 24
2amps. Brand new, fully guaranteed. /'

Send 3d. for Bargain List.
Cash With Order. C.0.D I/- extra.
'Phone orders accepted.

(PM6) 479, HARROW RD. LONDON, W.10
LADbroke 1718

SHERMAN'S

SUPPLY COMPANY
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Screen is scanned horizontally
through these sets of holes

3\/’0" 0000

Electron besm producing
red picture

\\M'\
R

L = S - \ 0

Electron bm—— / ]

producing
green pictore

Electron beain
proaucing
blue picture

Plate with an array

of small holes

Fig. 7.—Diagrammatic representation of the R.C.A. single screen system of television.

Composite screen made up of 3
dots of three phosphors, each fess than <O/ dig

The

screen is built up from a mosaic of dots of three phosphors, viz. (1) zinc orthophosphate activated
with manganese (8Zny (PO,), : Mn) which gives a red colour. (2) Zinc sulphide activated with

silver (ZnS:Ag), which gives a-blue colour.

(3) Zinc orthosilicate activared with_ manganese

(ZnySi0, : Mn), which gives a green colour, are assembled in such a manner that the keam from
-each falls only on the dots of one phosphor throughout each complete scan.

stability under electron bombardment have to
be taken into account. Again, when rapidly
moving events are being observed the screen
materials must have virtually no phos-
phorescence.

Nowadays scréen materials can be made to
have any desired colour and phosphorescence.
A sclection of some of the more widely used
ones are shown in Fig. 6.

For white screen television a two-com-
ponent phosphor is used, and this is usually
of the sulphide or silicate type; in each
case one component of the phosphor has its
peak emission in the blue region of the
spectrum and the other has its peak com-
ponent in the yellow region of the spectrum.
The two phosphors are blended together in
such quantities that white light results. Of
the two blends the silicate type has a slightly’
wider spectral distribution and finds con-
siderable application in projection televisors.

Colour Television

‘Before the knowledge of luminescent
materials had reached its present state it was
widely believed that colour television would
only be achieved by 'using a single white
screen, in front of which a disc carry-
ing primary coloured filters was rotated in
synchronisation with a similar scanning disc
in the television studio. There was little
hope of this system ever proving feasible, due
to the inherent difficulty in achieving syn-
chronisation between the two discs.

_ However, as tlie knowledge of phosphors
grew materials were found with widely.
differing . spectral distribution, so that by
careful selection the ‘screen colour (i.e., the
colour of the emitted light) could be adjusted
to cover any portion of the visible spectrum.
Consequently it proved possible to dispense
with the rotating disc and have three cathode
ray tubes, each having a screen selected to
give light of one primary colour.

Systems using this tri-screen arrangement
have beén satisfactorily demonstrated, but
the equipment is cumbersome and the optical
set up is such that perfect superimposition
of the three coloured images is only obtained
when the viewer is in one fixed position with
respect to the set.

This disadvantage can be overcome, using.
a projection method, but since this would
entail triplication of the projection apparatus
it is hardly an economic proposition.

Latest of all applications of phosphors in
colour television is the R.C.A. colour system,
which uses but one screen. This is built up
from a regular- array of dots of different
phosphors, each less than o0.01 inches in
diameter, which are selected to give the three

primary colours (viz., blue, green, red). A
flat plate, containing a regular series of holes,
interposed between the screen and the three
electron guns (one for each primary colour),
enables the electron beam from each gun to
fall only on one particular type of phosphor,

- mercially.

"Cool Light Emission from Crystals

It has recently been discovered that
crystals of certain substances known as semi-
conductors can be induced to emit cool light
by the passage of electricity through them.
Few crystals show the effect, which was first
described by- two Hungarian scientists a few
years ago. They found that small crystals of
the man-made abrasive, silicon carbide (car-
borundum), could be induced to emit an
intense white light when held between two
copper gauzes with from 20-50 volts poten-
tial difference across them. Althuugh glow-
ing accounts were made of this discovery at
the time, it has still not been exploited com-
Apparently the effect 'is again
dependent on “ impurities ” in the material,
and the commercially available variety of
silicon carbide is much too impure to give
any light whatsoever.

Without doubt the recent developments in
this new field of science have shown how
valuable a material phosphors can be, and
as the applications of electronics, especially
radar and television, continue to grow they
are sure to prove of increasing usefulness.

But above all else in this world of dwind-
ling fuel supplies any advance which repre-
sents an increased efficiency in the use of
fuel is of the greatest importance. Fluor-
escent lamps give four times more light for
the same energy imput as the electric lamp.

CaWO,

Calcium Tungstatel

|p—
Pyrophosphate  § .Tltamum

Name | Activator |  Formula Colour | Uses .
Zinc Sulphide ...| Copper ZnS : Cu Yellow | Radar scrlecf:;’phosphorescenée
Zinc Sulphide .| Silver ZnS: Ag | Blue T.V., Radar, short
. i phosphorescence
Zinc Sulphide ..., Manganese ZnS : Mn Red Colour T.V., short
i S S pbo;lr)horescence
i i ellow .V., Radar, variable
g:ﬁ;h?;g iy l SsBpor (ZnCd)S : Cu 1 White ’ phosphorescence
g:;l‘;h?ggm T | Silver (ZaCd)S : Ag | Yellow N sgg:)iphorcscence
) i i T.V., Radar, short
Zinc Ortho- } | Manganese | Zn,SiO, : Mn .Green phosphorescence
Silicate Fluorescent Lamps

- Antimony | - . ’
Calcium Halo- 1 Cay(PO,),F: Sb } . Best Phosphor for Daylight
Phosphate % .{ Mar?gg'lcs gl Ca,(PO,);F:Mn White o 2 ent Hearage
Zinc Beryllium e Yellow | Formerly much used in Fluor-
Silicate v | Manganese (ZnBe)SiO:Mn| % toRed | escent Lamps
%;lr(’:; ?1?[};0- | Manganese | 8Zn,(PO,),:Mn | Red Colour T.V.

Magrtl’esium | . MoWO Pale Formerly used in Fluorescent
Tun gstagle = \ g ghﬁ"’ Lamps

Bari ac ellow T . ;
Sfxﬁ;i;:te & — | (BaPb)SO, [ito Green| X-13Y Intensifying Screens
Barium L

i Ba,P,0,:Ti Blue

| Blue T.V., X-ray

‘ Fluorescent Lamps

| Fluorescent Lamps

Fig. 6.—Table listing the characteristics and the uses of several phosphors.

Fig. 7. In this way the three primary
coloured pictures are built up to give a
composite picture in full- colour.

This fact alone ensures that they will be
more and more used as a general illuminant.

wimenenrsiones BOOKS FOR ENGINEERS wvvemes

: By F. J. CAMM

Screw Thread Tables, 5/-, by post 5/3.

Refresher Course in Mathematics, 8/6,
by post 9/-.

Gears and Gear Cutting, 6/-, by post 6/6.

Workshop  Calculations, Tables and
Formulae, 7/6, by post 8/-.

Dictionary of Metals and, Alloys, 10/6,
by post l1/-, :

Wire and Wire Gauges (Vest Pocket
Book), 3/6, by post 3/9.

no e@iads 18 soniewe 18 e

Newnes Metric and Decimal Tables, 3/6,
by post 3/9.

Practical Mechanics Handbook, 12/6, by
post 13/-.

Stide-rule Manual, 5/-, by post 5/3.

Mathematical Tables and Formulae, 5/-,
by post 5/3.

Published by

GEORGE -NEWNES, LTD., TOWER HOUSE,
SOUTMAMPTON STREET, STRAND, W.C.2
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LETTERS
o e EDITOR

Editor does
the views

The

with

Stencil Cutting
IR,—I feel that E. J. Rabe’s reference
to the latest development in duplicator
stencil cutting by an electronic stencil-cutting
instrument is a bit misleading in respect to
the finished resu's. I have proved without
doubt in my business that the straight
photographic process of stencil cutting,
whether line or half-tone as invented by the
late David Gestetner, is still far in advance
of any other method yet conceived. Further-
more, I can make them myself, and after
use the stencils can be stored indefinitely and
re-used as often as required, without having
to return them to the manufacturers for
reconditioning. )

The “electric eye” scanning process as
invented for sending pictures by wire, and
now adopted by Messrs. Roneo to transform
copy to stencils, is all very novel and
interesting, but those of us in the photo-
graphic world who have a keen sense of
quality cannot agree that results are in any
way comparable with the finished picture as
obtained by the orthodox methods of photo-
graphy, and thereafter transférring to paper;

not
of his

necessarily agree
correspondents.

Mounting Maps

IR,—In answer to G. Lovegrove’s query

re mounting maps, in the November

issue, stretch the linen (open or closc mesh) on
a sheet of polished zinc or glass a trifle smaller
than linen, pin linen down with drawing pins
and carry on as he suggests.

When whole is dry it will peel off the zinc
or glass quite easily.—A. WARNE (Newcastle-
on-Tyne).

Forming a Globe
SIR,—-Re information sought in January
. PracticAL MECHANICS, I hope the
following drawings will supply information
for your Ireland reader seeking the setting
out of a Icosahedron (a 20-sided object).
Being a plumber by trade I had occasion to
make a ball for a ball-valve. All the joints
were soldered from inside, the last three
from the outside.—F. W. PAGE (Enfield).

Interplanetary Space Travel
SIR,—A. D. Muxlow is ‘quite wrong in
stating that interplanetary travel is

film, canvas, printing blocks, stercos

duplicating stencils.

I am most alive and keen at all times for
improved methods in attaining the end in
view, but the results must be at least con-
sistent with what wé know to-day. For
Mr. Rabe to say that the method he refers
to ““ gives results not possible by the photo-
graphic method ” makes me wonder just why
he mistakes this very obvious mis-statement.
-——A. Hoop (Dundee).

or

Electronic Flash Construction Kits

SIR,—Re the query by A, M. Cooper in
PracticAL MEcHANICS for November
about an electronic flash constructiori kit, the
following firms supply home-constructor
kits: General Electronics, Portobello Road,
London, W.11; Clive Courtenay and Co,,
Lid., Horsham Road, Dorking, Surrey ; also
Glanvill Engineers, 48, Cotswold Road,
Westcliff-on-Sea, Essex, who supply parts
for comstruction of 2.5 kV units exactly as
described in the book The Electronic Photo-
graphic Speedlamp, published by Bernards
at 3s: 6d. I personally have made up one of
these 100] outfits with complete success.—
J. G. McWiLLiams (Newcastle-on-Tyne).

The method of setting out a_Icosahedron.

The figure after soldering.

‘impossible (PRACTICAL MECHANICS, January)

—at least for the reasons given.

Even if a space ship were attracted
towards the sun as suggested, it could—
assuming sufficient power was available—
accelerate away from it, However, present-
day knowledge indicates that the following
is the case: A body which has “escaped”
from the earth will still share the earth’s

March, 1954

motion round the sun, This motion will
generate a centrifugal force that will counter-
balance the gravitational pull of the sun
in just the same manner that the moon’s
speed around us balances the earth’s gravita-
tional pull. To escape from the sun, after
escaping from the earth, requires a further
increase of velocity of about 27,090 m.p.h,
making 52,000 m.p.h. in all. Now, if an
escape velocity of 25,000 m.p.h. is required
to leave a planet, then it should be realised
~that this 25,000 m.p.h, will have to be lost
—and this will require the expenditure of
just as much energy as was needed for the
initial acceleration—before the return land-
ing can be made. It is because of this fact
that one hears so much about * aerodynamic-
braking ’—a scheme whereby speed is
reduced by using the -friction of the atmo-
sphere—in connection with space flight. This
holds promise of making possible a big reduc-
tion in the fuel supply.

“The velocity of escape of the sun at its
surface is some 1,400,000 m.p.h, and is still
over 1,000,000 m.p.h, at the distance of the
earth from the sun, and so it is obvious
that not only will a space ship nor tend to
fall into the sun, but a colossal expenditure
of fuel and a very high speed would 'be
required before it could do so.

A. D. Muxlow. is also- wrong in’inferring
that planetary motions are elliptical * due to
the influence of other forces and combina-
tions of forces’”” The orbits are elliptical
because of the initial velocity imparted to the
planets when they were created, plus centri-
fugal and gravitational forces. The other
forces referred to are, in fact, the very ones
which prevent the orbits from being truly
elliptical !—MauriCE F.  ALLWARD and
Frank E. BEHENNAH (British Interplanetary
Society).

IR,—Since you published my létter on
“ Interplanetary Space Travel” in the’
April issue under the name of W. J. Land there
have been letters published answering my
theories, all more or less in the same strain,
from a variety of different people. I would
like to say that they all alike have missed the
point of my ideas.

I compared the passage of heat in a vacuum
to clectricity since both obey the same
laws. What is a good conductor of heat is
equally a good conductor of electricity and
the reverse holds true. In a vacuum no
electricity can flow till the space is rendered
conductive by heating the filament. Then a
cloud of free electrons is formed and acts as
a conducting path—which, however, has a
high resistance to the passage of electricity.
The resistance of this increases with distance
between the electrodes.

The electricity can, however, pass in a
spark discharge if the electrodes are close
enough together and the pressure of volts high
enough, in the absence of the cloud of free
electrodes. I should like to know to what
extent heat obeys those laws. To assert
loosely, as all four contributors have done,
“that heat can pass through a vacuum by
radiation ” is certainly not good enough.

Can heat be frecly radiated through a
vacuum irrespective of the length of the
vacuum’s path or intensity of heat ? In space
we would not be dealing with }in. or so, but
thousands of miles.

As it is generally agreed that no heat can be
lost by conduction or convection, it is all-
important to know fully the capabilities or
limitations of radiation, since by radiation
alone could the heat continually generated by
human bodies, motors, jets, and also the heat
of the sun, untempered by atmosphere, be got

rid of. £ -
In a racing motor engine all three—

(Continued on page 267)
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HIGHSTONE UTILITIES

Soldering
Irons. Our
new stream-
lined .iron is
fitted with
&« Penoll Bit. 200/250 v. 0 watts, 11/6.
go<t 6d, Stapdard Iron with adjustable
it, 200/250 v., 60 watts, 136, post 6d. Heavy
Duty Iron, 130 watts. 16: 8, post 8d. All parts
replaceable and fully guaranteed. Small
Soldering Irons, for use on gas, 1/4, post
44, Resin-corad solder for easy soldering
€d. packets or large recls 5/-, post
Bell Transformers.
These  guaranteed
transformers work

3, 5,
or 8 volts out.put at
1 amp., oparate bulb,
buzzer or bell. Will
supply Jight in bedroom or larder, etc.
PRICE /-, nost 8d. Similar Transformer
but. with outout of 4, § or 12 volts, 12/6,
t 10d. ‘'Transformer with similar out-
put but with fused secondary and earth
terminal, 18/-, post 1/-. BELLS for use with
either the above or batteries, 6/8, post 60l.
Biz Ben’ Chimes. Housed In Cream
Plastic Cace.  Easily connected to give
Two-Note Chime from Front Door, and
Sinzle Note from Rear. Operated from 6-3
volt. Batterics or Transformer (shown
), 23/-, post 1/-
l'. .F. 2-valve (2-volt) Microphone
Amplifiers as used In plane inter-com.
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/ 3
post 2/-, Usetul wooden box wit! tion
to hold amplifier, 2/- extra. Dlt.to. ]ess
valves, 10/-. One-va]ve amplifier, complete
with valve. 10'6, post 1/8.
sparking Plug Neon Testers with vest-
pocket clip, 2:3, and with gauge, 3/6, post 3d.
S.B.C. Neon Indicator Lamps. for gse on
mains showing * live' side of switches,
ate., 3/6, nost 4d. Neou Indicator, complete
with condenser (pencll ‘typc), with vest-
pocket clip. indispensable for electriclars,
ete., 7/6. post 5d.
“Crystal  Sets.
Our latest Madel
i3 a real radio
recelver, which
is fitted with a
permanent Crys-
tal detector.Why
not have a set in
your own room ?
12/6, post 8d.
Spare Perman-
ent Detectors,
3 2/- each. When
ordered separ-
ately, 2/6. With ellps and screws, 2/10,
post  3d. Headphones brand new, 8. G.
Brown, G.E.C., etc., 23/-, and super-sensi-
tive, 30/- & pair, post 1/-.
New Headphones, 10/- a pair. Balanced
armature type (very sensnlve) 1216 a palr.
Bo! post, ew Single Enrplcccu.
3/6. Bal. armature type, 4/8 ; ex-R.A
earplece, 2/6, post 4d. Ileadphones, ln
good order, 6/- (better cuality, 7/6), all
st 1teadphones with moving coil
ike, 15/ Similar phones with throat
mlkes 12,6. post 1/-. lleadphone Cords,
1/3 a pair, post 2d. Replaeement Bands,
1/3, post 4d. Wire Bands, 6d.
(All Headphones listed are suitable for
use with our Crystal Sets,)
Mierophones.—Just the thing for im-
promptu concer ts, room-to-room communi-
cation, etc. Bakelite table model, 69
Suspension type, 8:6.
Batlons (carbon) 2/-. :
Transformers, 5/~ All post 4d. cach.
fiand Microphones, with switch in handle
and lead. 4/6. Tannoy, 6/-. Similar instru-
ment, moving coil, 7/8. All post 1/-. Mask
t.yne with switch. 3/6, post 4d.

Rotary lmnsl’ormers 24 v. input; Output
1230 v., .2 amp. in case with suppressors,
etc., easily converted to run as a high-
voltage motor, 25/-, carr. §/-. Also 12 v.
Input; Output 6 v. .5 amp. : 150 v.. 10 mA

nd 300 v.. 20/240 ‘mA.. 28/6. carriage 5/-.
\lorse Keys.—Standard size keys wired to
work Buzzer or Lamp, 3i-, post 6. Slightly
smaller keys, 2/6, post 4d. BUZZERS,
3/9. or heavy duty. 4 6. post 5tl.
‘Terminals, bra 2BA, mounted on strip
6d. palr. .0005 Alrspaced Variahle Con-
densers, 2/G, post 4d. .00003 twin gang with
trimmers, 2/8, post 4di. 24 volt, 15 m/m.,

RBulbs for model railways, etc.

1G/- doz., post 4d. Wander Plug
Brass, 1/8 doz., post 4d. I‘uses.—1 am
llin packet of 10, 2/6, post 3d. Also 150 mA.

nd 250 mA. .. same nce 1lydrometers,
Slandﬂrd Type, 6/, post 6d. FEx-G.P.O.
Telephone Twin Bells, with box, 5/-, po.,t, 1=
Single Telephone Bell, 3/8. post 6
.Bargain Parcels, of really usetul -equip-
ment, containing Switches, Meters, Con-
densers, Resistances. Fhones, etc., 10/-
or double assortment, 17:.6 ; treble 25/-,
All carriaze 2/-. Thls country only.
Meters. 20 amp. 2¢in. m/l. 12/6. 5., 2sin.
mje.. 9/6 ; 160 V.. 2in.. ra/¢.,:10s- : 3.5 amp.,
2in,, T.C.,'8/- ; 4 amp., Zin.. T.C.. in case
with switch, 8/ ; 100 mA. 3in., mjc.. /6 :
Meter Units contamlng 2-520 microamp.
‘movements, /-, post 1/-,
All meters post extra.

Money refunded if ot completely satisfled.

HIGHSTONE UTILITIES
58, New Wanstead London, E.11.

ters only.
New l)lustraled Llst. sent on requesi with
lid. stamp and S.A.E.

NEWNES PRACTICAL MECHANICS

BASSETT-LCWKE water Gauges

Engine and Boiler Fittings for the Model Engineer

17 These reliable and highly finished fittings incor porate features as
a result of experience over many years. All prices include P.T,

3 COCK PATTERN PLAIN PATTERN
3/16 dia. Glass, £1/9/2. without drain cock.
1 dia. Glass, £1/11/6. 3/16 dia. Glass, 9/4
§ dia. Glass, £4/7/6. 7/32 dia. Glass, 8/9

union  drain

SINGLE COCK
TYPE

with drain cock.

3/i6 dia. Glass, 12/3

PRESSURE GAUGES

|

These gauges are of the finest quality ever produced. Every %

gauge is individually tested before leaving our works. l
%in. dia. reading to 80, 100, 120 or 150 Ibs. Price, £1/1/7

lin. dia. reading to 80, 100, 120 or 150 Ibs. Price, £1/0/5 !

1}in. dia. reading to 100, 120 or 150 ibs. Price, £1/9/9 l

2in. dia. reading to 100, 120 or 150 Ibs. Price, £1/13/3 ‘

These are only a few of the many fi fttmgs etc., contained in the latest ** Model
Shipping and Engineering Cawlogue "A Manual every model engineer will
want to possess. Write giving ref’ MS/12. Price 2/-,

BASSETT-LOWIKE LTD.

Head Office and Works : N ORTHAMPTON

London : 112, High Holborn, W.C.I, Manchester : 28, Corporation St.

“Baker’s’

QUICK-CLEAN-CERTAIN-ECONOMICAL

PRODUCT OF SIR Wm. BURNETT & CO.(Chemicals)LTD.
GREAT WEST ROAD ° ISLEWORTH ° MIDDLESEX - ENGLAND
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RADIO SUPPLY CO.

(LEEDS) LTD.

(DEPT. 8),
32, THE CALLS,
LEEDS, 2.

Terms : C.W.0. or C.O.D. over £I.
Postage I/l extra under £1; /9
extra under £3.

All Goods guaranteed. Catalogue 6d.
A.E. enguiries.

CONVERT YOUR BATTERY
RECEIVER TO A.C. MAINS.
R.S.C. BATTERY CONVERTER
KIT. A complete kit of parts for the
construction of a unit which will
replace both H.T. Battery and L.T.
Accumufator where 200-250 v. A.C.
Mains supply is available. Qutputs
fully smoothed are 120 v., 90 v.. 60 v,
40 mA. and 2 v. 2t 0.4 a. to | amp. for
all normal Battery Receivers, Only
48/9. Or assembled ready for use

7[9 extra.

RS.C. BATTERY SUPERSEDER
KIT.—AIll parts to assemble a unit
(housed in metal case approx. 5} x 4 x
1%in.) to replace H.T. and L.T. Batteries
in ALL DRY RECEIVERS when mains
supply of 20C-250 v. A.C. is available
Qutputs fully smoothed 90 v. 10 mA.,
1.4 v. 250 mA. For 4 valve sets only.

COLLARO ELECTRIC GRAMO-
PHONE UNITS.—For A.C. Mains,
200-250 v. input. Fitted with crystal
Pick-up, plays standard 7, 10 or I2in.
records. Brand New, cartoned, Limited
number at only £3/19/6, plus 5/- carr.

COLLARO 3-SPEED AUTO-
MATIC RECORD CHANGERS.—
Type RC/3/521, with crystal pick-up
(2 plug-in heads) for long playing or
standard records. Plays ten 7, 10, or
12in. records, ,not intermixed. For
A.C. Mains 200-250 v. input. Limited
number at approx. half list price.
Brand New, cartoned. 9 Gns., carr. 5/-.

R.S.C.8-10 WATT ““ PUSH-PULL ”
HIGH-FIDELITY AMPLIFIER A3.
—Compiete with integral Pre-amp.
Tone control stage, using negative
feedback, giving humproof individual
bass and treble lift and cut tone control.
Six negative Feedback Loops. Com-
gletely negligible hum and discortion.
requcny response M3 db. 30-20,000
c.ps. Two independently controlled
inputs. Six B.V.A. valves. A.C. mains
200-230-250 v. input only. Outputs for
3 or I5 ohm speakers. Kit of parts
complete in every detail. £7/19/6, plus
S/- carriage, or ready for use, 45/- extra.

R.S.C. BATTERY CHARGER KITS.
—For A.C. mains. 200-230-250 v, opera-
tion. Kit comprises Mains Transformer,
F.W. Selenium Rectifier, Fuses, Fuse-
holders, etc., and Louvred Black
Crackle Case.

6v.2a. cag .. 26)9
6v.or12v.2a. .. .. 39
6v.orl2v.4a. 49,
Supplied assembled and’ tested 6/9 ex.
SELENIUM RECTIFIERS
2/6 v. 3 a. HW. 1/9
6/12 v. 3 a. HAW. . 2/9
6/12 v. 1 a. F.W. (Bridge) 5111
6/12 v. 2 a. F.W. (Bridge) 9/9
6/12 v. 4a. FW._ (Bridge) 14/9
6/12 v. 6 a. F.W. (Bridge) 12/9
90 v. 40 mA. H.W. . 3/9
IS0 v. 40 mA. H.W. . v 3/,
250 v. SO mA. HW. ... s /D)
.250v. 100 mA. HW. . .. 89
350 v.50 mA. HW. ... 5 7/9

S.C. FILAMENT TRANS-
FORMERS —Primaries  200-250 v.
AC.50¢/s.63v.1/5a,5/9; I2v. I a.,
T/0; 63v.2a,T7/6; 12v.3a.,17/6;
63 v. 3a, 99; 24 v. |5 a, I7/6;
0-4-6.3v.2a,7/9.

R.S.C. CHARGER TRANS-

0-4.9-15-24 v. 3 2., 22/9,

EX. GOV. ACCUMULATORS
(NEW).—2 v. 16 AH. with Non-spill
Vents, 5/9.

EX. GOV. AUTO-TRANS-
FORMERS.—50 c/s. 15-10-5-0-215-235
v. 200 wates, 25/9. Double wound
10-0-10-210-230 v. to 5-0-115-125 v, or
reverse 200 watts, 25/9. Double wound
10-0-200-220-240 v. to 10-0-270-290-
310 v. or reverse 230 watts, 27/9,
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Rise in the morning to

No matter what heating method is used, solid fuel,
gas or electricity, the installation of a Santon
‘“Eezi-Lag ** insulating jacket saves you fuel and
money.

HERE ARE THE FACTS
Two cylinders, each holding 25 gallons of water, were
heated to 170 deg. F. One had been fitted
with an * Eezi-Lag,"’ the other was uninsulated.
When the heat was turned off the unlagged
cylinder cooled to 100 deg. F. in 15 hours,
whereas the lagged cylinder took 55 : .
hours.

This additional 40 hours of really hot water represents
a saving of 75% of the normal heat losses.

EASY TO FIT “‘Eezi-lag™ Jackets are simple to install, easily
removed for brushing down during spring cleaning, and the material
is absolutely vermin-proof.

For all types of cylinders and rectangular tanks—

EEZi-LAG jACKE'I'S-

AVAILABLE FROM PLUMBERS, ELECTRICAL CONTRACTORS,
IRONMONGERS OR HARDWARE MERCHANTS

Write Direct for Full Details to

SANTON LTD. - NEWPORT - MON. - Tel. 71711
TRADE ENQUIRIES INVITED

s.uccess through personal postai tuition

HOUSANDS: OF MEN in important QOne of these courses will lead to your advancement
positions were once . students of The

Bennett Couege. They owe their success to Agrit.:ulture E.ngineer_ing Drawings Quantity Surveying
Personal Postal Tuition—The Bennett College :_’ch"::t':’? . :"e _Etngmeering :ad::’,:"gi“e"i“g
. C ircra aintenance orestry oad Making
way. You hav? the same chancc? to qua!lfy for Building Locomotive Engineering  Sanitation
a fine career, higher pay and social standing. Carpentry Machine Design Steam Engineering
Chemistry Mechanical Engineering  Surveying
SEND TODAY for a free prospectus on  CH Engineering Mining Telecommunications
your subject. Just choose your course, fill in Commercial Art_ Motor _Engmeermg Te_xhles
the coupon and post it. Draug_htsmans_hlp ) Plumbing | ) ) Wireless Telegraphy
Electrical Engineering Power Station Engineering Works Management
e s W 2 e e e o e e e ey EECHPC WiKiNgG Press Tool Work ! Workshop Practice
To THE BENNETT COLLEGE (Dept. C. 76), SHEFFIELD ]
I Accountancy Exams. General Education Police Subjects
Please send me free your prospectus on : | Auditing Geography Salesmanship
SUBIJ E C T 1o s common ne oo ek ousen e b e SE o =~ Book-keeping Journalism Secretarial Exams.
1 Commercial Arithmetic-  Languages Shorthand
NAME coirvereninmnsersarsermnonens A irersnesinininaes FOR00 o = Costing Mathematics Short Story Writing
ADIDIRIEISIS 0% s o0seensosshaonnen R B0 T2%.05000000 sdBomo0000 L] R R sty S othere
veerisransrecsssesraraneseraarseeeses-AGE (§f winder 21)...... = GENERAL CERTIFICATE OF EDUCATION : R.S.A. EXAMS.

PLEASE WRITE IN BLOCK LETTERS ]
{ |

7 ae; mass w1 -— —— —
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conduction, convection and radiation—are
employed to the fullest possible extent to cool
the engine. In a rocket ship there would be,
perhaps, a thousand times more heat to get rid
of—by radiation alone ?

It is important to obtain exact information
on this matter as many lives and much
treasure would depend on knowing the
answers.—W. J. Law (Ealing, W.5).

SIR,—Reader Muxlow, when stating that

as soon as a spaceship left the earth’s
field it would be irresistibly attracted to the
sun, forgot that it would still have the same
rotation about the sun as had the earth.
Also, as the spaceship approached the sun

X

Strut to
[ trailer

N

it could use its reaction motors to increase
its orbital speed, thus keeping its centrifugal
force and the gravity balanced. Assuming
this mode of space travel is used, the next
obstacle would be to land on the chosen
planet. The ship would have to destroy
its orbital velocity, either partly or completely,
to adopt that of the planet. Another
obstacle which to my knowledge has not
been overcome is the calculation involved.
It will be like a beginner at chess trying to
play the 3-dimensional version of the game ;
there are so many new things to be taken
into consideration. I am, however, com-
pletely confident that space travel will be
successfully attempted in the future, but I
fear that at first, as in flying, the unsuccess-
ful attempts will far outweigh the successful
ones.—M. C. MiLLs (Wembley).

SIR,—I read with intense interest the

many articles and letters concerning
space travel," flying saucers and Kkindred
subjects, which from time to time appear in
PRACTICAL MECHANICS.

Many “of these contain much that is of
value, but I was amazed to read the views
of Mr. V. A, Millburn, who sets forth his
“ theories . concerning the principles of
operation of the flying saucer as though they
were established by wind-tunnel and flight
tests !| The phrasing of his letter indicates
that Mr. Millburn knows nothing about the
principles ‘of aerodynamics or the effects of
high speed’ flight upon the human body, and
confuses air resistance with acceleration. The
former cannot, of course, have any effect
upon a pilot in an enclosed cabin ; whereas
the latter can *immobilise” him (as
Mr. Millburn quaintly puts it) and is the
principal reason why flying saucers, if their
manceuvrability is as high as many witnesses
have reported, cannot be manned by human
Crews.

As an aircraft engineer, therefore, I say
that the only aerodynamic fact contained in
Mr. Millburn’s letter is that a conventional
aircraft, when taking off, must travel in the
direction in which its nose is pointing ; and
I can only liken his ‘revolutionary ideas”
to those of the man who stood in a bucket
and tried to raise himself by lifting on the
handle !

And now, as a member of the British
Interplanetary Society, I must take up arms
against Mr. A, D. Muxlow, who asserts with
conviction that interplanetary travel is
impossible !  Perhaps a short explanation
of the interplanetary voyage will clear up
the confusion.

PIAREFAAANAAAAARSET T : d o
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In the first place the motion of any body
in space, be it a pea-sized meteorite, a space-
ship, or a planet, is ordered by the same
laws, The spaceship, before it starts its
journey, will possess the same
velocity as the earth, i.e., about 18.5 miles
per second relative to the sun. The thrust
of the rocket motors will be used to modify
that velocity, but the greater part of the
spaceship’s velocity during the inter-orbital
journey will be due to the movement of the
earth around the sun.

To reach an outer planet, such as Mars,
the spaceship must leave the earth in the
same direction as the earth’s motion around
the sun. Thus the velocity imparted by
> 6"

To trailer

(Left) An enlarged

view of the springs

in the towing
mechanism.

intrinsic
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car if a rigid fixture were émployed. On
slowing the car down the trailer tries to
override the car, this causes the drawbar to
be pushed back, compressing the weak
spring and pushing on to the short lever.
This lever swivels on its bearing (a bolt will
do) and by pulling on the brake operating
wire applies the brake. For parking the
trailer the hand lever is pulled back, thereby
setting the brake.—C. Emms (Ipswich).

“ Have Spaceships Landed ?”

SIR,—In the January issue of PRACTICAL
MECHANICS my attention was drawn to

Mr. F. J. Camm’s article ‘“Have Space-

ships Landed ? ” reviewing Mr. George
Adamski’s book “ Flying Saucers Have
Landed.”

I have read excerpts from the newspapers

[ T et et e
e e
TR o em — e

=T, = T
e = =5
7 —_— :; = SN — = alli
/o i
stwe” | < .
through drow Weak grake operating
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A side view of the towing mechanism, including details of the hand brake.

the motors will be added to the original
18.5 miles per second, and the spaceship
will therefore move on a widening orbit.
Consider the way in which a centrifugal
governor weight widens its orbit when its
speed of rotation is increased ; the analogy
is accurate enough.

Similarly, if it is desired to reach an
inner planet, such as Venus, the spaceship
must depart against the direction of the
earth’s motion around the sun. In this
case, although it will be travelling away from
the earth with the velocity imparted by its
motors, the spaceship will in fact be moving
in the same direction as the earth at reduced
velocity. (An observer on the sun would
say that it was moving tail first with its
rockets acting as a brake.)

I need hardly stress the fact that the 18.5
miles per second happens to be tke orbital
speed required to balance a body against
the sun’s gravitational attraction at a distance
of 93,000,000 miles; and in the case of
the voyage inwards, if the motors were
powerful enough to push the ship’s speed
up to 18.§ miles per second it would lose
al] its radial velocity and fall straight into
the sun, as Mr. Muxlow gloomily predicted.

I am aware that the foregoing is a gross
over-simplification, but I do not think it
contains any basic inaccuracies.—C. JACKSON
(Senior Technician, RA.F. St. Athan).

Towing Mechanism for Light Trailer

IR,—In answer to Mr. F. ]J. Rawlinson’s
letter asking for details of towing mzch-
anism for a light trajler, the following may
help him. The measurements I have given
need only be taken as approximate and he
can be guided by his own requirements as
to the actual shape of the trailer. The action
is very simple. When the car is pulling the
trailer the strong spring is very slightly com-
pressed, absorbing jerks caused by bumpy

roads, which would be transmitted to the’

on his book and have put the idea down to
clever science fiction, but reading carefully
through Mr. F. J. Camm’s article I have
‘changed my mind, I refer to the short
paragraph—* Two Amazing Formations of
Spacecraft >~—wherein is stated: “ As I was
observing the moon through my 6in, tele-
scope I noticed a number of very small pin-
points of light apparently rising from the
moon’s surface. I have observed this body
endless times during the last 20 years, but
I had never before seeh-anything like them.”

During the summer of 1953 I was experi-
menting with a home-made telescope and
had it focused on the moon, when I
suddenly saw these tiny pinpoints of light
rising from. the top of the north-west
quarter of the moon ; they seemed to" rise
a short distance and then disappear ; there
must have teen 30 or 40 of them. Needless
to say it startled me for the moment, but
on reflection I thought they may have been
“liver spots.”

But now reflecting on the matter, after
having read Adamski’s article, I believe that
they may have been spaceships.

Adamski saw them in 1950, I saw them
in the summer of 1953, so these things may
have teen going on for some considerable
time.

If these spacecraft do not come from outer
space they may come from the other side of
the moon, which may present a different
appearance than does the earth side. .

After all, who has seen the other side of
the moon ?>—E. S, H. (Romford).

SIR,—Having read with great interest your

review entitled ‘‘Have Spaceships
Landed ? ”, I must say that the close-up
photographs of the ““ Venusian Scout Ships
are most unconvincing.

The object shown is easily recognised as
being a model mock-up made from an old
vitreous enamel lamp shade of a ‘type much

&
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used in the past for outdoor lighting; the
unglazed port holes served the original pur-
pose of ventilation. 1

The seeming appearance of a ‘ power
coil” would be due to flaking the outer
enamel finish to reveal the lighter undercoat
beneath it.

A car bulb or glass marble mounted on top
of the shade and three billiard balls fastened
beneath it complete the illusion—almost.

If then photographed with the camera
slightly out of focus the -subsequent pictures.
would have that nebulous appearance so often
associated with astral photographs.

Regarding the “ingenious” landing gear,
I submit that the arrangement of spheres
as shown could not possibly fulfil the func-
tion claimed, nor indeed could it serve any
practical purpose whatever ; this suggests
that its designer has little or no mechanical
knowledge.

Furthermore, if the craft can rise and fall
vertically, hover or move in any direction
in relation to itself as claimed, why the need
for any landing gear at all ?

If “ Flying Saucers” do exist then they
must be of earthly origin and are probably
experimental craft still on the Secrets List.

May I conclude by offering my reply to
the query ‘“ Have Spaceships Landed? ”
—the answer is no, they have not nor are
they ever likely to, unless they are our own
ships returning from an expedition into space,
sometime in the distant future.—W, KoOHL
(London, W.1.).

NEWNES PRACTICAL MECHANICS

SIR,———I was much amused by the article
“ Have Spaceships Landed ? ” in your
January issue and assume this review was
included with the tongue in your editorial
cheek as otherwise I cannot understand its
inclusion at such length in your usually very
authoritative magazine. .
" The photograph reproduced at the foot
of page 165 of “an amazing formation of
spaceships ” and which Mr, George Adamski
claims to have taken on May 29th, 1950, is
the same photograph (but inverted and
reversed from left to right) which appears as
Fig. 6 in the book “Flying Saucers,” by
Donald H. Menzel, Professor of Astro-
physics at Harvard University.

The caption in that volume refers to the
objects as the ‘“Lubbock Lights” and
attributes the photograph to a Carl Hart,
Junior, who took the photograph at Lubbock,
Texas, on August 3oth, 1951.

The “Venusian Flying Saucer” also
reproduced in your article is obviously a
rather poor photograph of an industrial-type
lamp shade.

However, as I am all in favour of good
clean fun, I enjoyed reading this review.—
R. J. NorMaN (Belfast).

{R,—As I feel sure you will be interested

I take the opportunity to draw to your

attention a useful item of electrical equip-
ment.

The illustrations are not up to the stan-

dard to which you are accustomed and I ask
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you to overlook their ““ muzziness.” I think,
however, that they do show the article quite
clearly.

Illustration A (PRACTICAL MECHANICS,
January, page 164, bottom) shows how the
electric bulbs, spaced round the inside of
the reflector, are carefully protected by being
flush with, or even slightly lower than, the
surrounding “ skirt.” No damage can, there-
fore, come to them should the reflector be
placed on a flat surface, or slid along a flat
surface. You will note that the heat which
must te generated around the tops of the
bulbs can be dispersed by way of the holes
perforated around the narrowed waist portion.
Above this you can see the ring that is
provided for affixing the chain or other
means” of suspending the fitting from the
ceiling. The ring of light is, of course, the
reflection of the light used to make the
exposure.

Illustration B (page 165, centre) is taken
from below the fitting and shows how it
has been arranged, in accordance with
accepted practice, so that the bulbs are reflected
from a position near their spherical centres.
A small gadget recently again put on the
market and advertised widely adopts a
similar principle. The centre portion of the
shade is the housing for a high-wattage bulb
(not shown in illustration).

A suggested trade name for the fitting
might be “The Venusian” !—WILLIAM
RopweLL (Suffolk).

TTTT
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Model Railway Club

IN connection with the forthcoming Model

Railway Exhibition, which is held
annually during Easter Week at the Central
Hall, Westminster, The Model Railway
Club have arranged to devote their next meet-
ing to the Press Photography of models
which will be displayed at the Exhibition:
The facilities available for photographing will
include studio lights and trackwork for posing
models,

The club meetings take place at Waterloo
Station in the Ambulance Room, access to
which is down the subway opposite the
entrance to No. 12 Platform, through the
second door on the right in the subway, and
down the stairs again—G. E. BIGMORE;

Pre® Officer, 15, Forestdale, Southgate,

N.14.

Aylesbury and District Society of Model

Engineers g

ON January 20th the society met- at
Hampden Buildings for its seventh

annual general meeting. As usual, the

A.G.M. is the time for electing officials.

Our president, Mr. E. D. Eborn, was re-
elected, as were our vice presidents, Mr. F. R.
Forest and Mr. H. East. Unfortunately,
Mr. A. Cleaver, who this time last year was
in hospital, has since passed away, and all
friends and members will mourn with
Mrs, Cleaver the 'loss of a dear
friend. Mr. Cleaver’s place among
our vice presidents is to be offered to
Mr. H. D. Bond, of the Luton S.ME.
Mr. Forest we re-elected to the chairman’s
seat, although he thought somebody else
should take over the post. Mr. E. Smith
~was again proposed to fill the: secretary’s
chair, and with it will' go the offices of
treasurer and scribe. Among the committee
this year we will see that familiar figure of
*Mr. E. Bide, who was elected to replace’
Mr. C. Darton by eight votes to six. The

rest of the committee being the same' as last
year, namely Mr. C. Gill, Mr. N. Gower,

‘Mr, C. Horwood and Mr, E. Burch.

Mr. Forest was again elected to put the
club interests at meetings of the Aylesbury
Association, while Mr. H, Mortimer was also
again elected club auditor.—Hon. Sec,, E. H.
SMITH, Mulberry Tree Cottage, Devonshire
Avenue, Amersham, Bucks.

West Hants Aeromodellerss Association

great interest to all R.C. fans is a

trophy which has been presented to the
Southern Area Committee of the Soctety of
Model Aeronautical Engineers by the West
Hants Aeromodellers Association for a radio-
controlled glider event, the trophy to be
known as the “ West Hants Radio Controlled
Glider Trophy.”

This event willi be open to all the country
and will not be restricted to members of
Southern Area clubs. Full information is
not yet available but, briefly, rules will be as
follows: Trophy to be held for one year,
no restriction on model except that it must
be a model glider or sailplane and radio
controlled; contest to be in two parts, an
“out and return” course flight and a dura-
tion event. Models to be launched by means
of a hundred metre tow line.

Contest organisation will be in the hands
of the Southern Area Committee of the
S.M.AE, and the event will be held in
conjunction with the Southern Area Rally on
July 4th, at a venue to be announced in the
near future.

The event will be open to members of the
W.H.AA.

For further information send a S.A.E.
marked “ R/C Comp ” in the top left-hand
corrar to H. E. WHEATLEY, 5, Alum Chine
Road, Westbourne, Bournemouth, and you
will then be kept posted with further
information as and when it becomes avail-
able.

Poole Model Yacht and Power Boat Club

’I‘HE 1954 ‘‘ Marblehead ” National Cham-
pionship Races will be held on the
water of the Poole Model Yacht and Power

Boat Club, in Poole Park, during the Whit-
suntide, June sth, 6th and 7th, 1954.

The Poole Club have decided to make this
practically a week of regatta, as they have
arranged to stage their radio-controlled
regatta the following week-end on June 12th
and 13th. It is hoped the radio-control
competitors will come down for the national
races and be able to put in some practice on
the days between the races.

A souvenir programme is being compiled,
covering the two separate events, and a
brochure of the town of Poole will be sent
to all competitors, which will show the posi-
tion of the water in relation to the hotels
and boarding houses in the town.

The O.0.D. for the “ M > Class National
will be Mr. A, R. Litton, of Exeter. The
assistant O.0.D, will be Mr, M, Fairbrother,
the racing secretary of the M.Y.A. Entry
forms can be obtained from Mr. Fairbrother,
and his address is 1221, Pershore Road,
Stirchley, Birmingham 30. Each club will’
be allowed to enter three boats.

Particulars of the radio-controlled events
and entry forms can be obtained from the
Hon. Sec.,, Mr. W. L. PERRETT, 46, Cran-
brook Road, Parkstone, Dorset. An early
application is strongly advised owing to the
large amount of organisation necessary for
these events.

Topsham Model Engineering Society

THIS small club, which was formed two
years ago, now has upwards of 14
active members. Meetings are held on
Tuesdays and Fridays at 7 p.m. The club.
is equipped with a small and large lathe,
grinder, compressor and drill, etc,, and mem-
bers are at liberty to use any of these tools
on meeting nights. Our first annual dinner
was held, last December and proved very
successful. Model loco construction is one
of the chief activities of the club, and a s5in.
gauge 0-4-0 tank loco, now partly finished,
is to be used at fétes, etc. Other models
include stationary engines, power tools and
electrical apparatus. Further particulars are
available from the Hon. Sec., G. BELL,
Pinehurst, Exton, Topsham, nr. Exeter.
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FOR SALE
‘WIST DRILL BARGAINS, 16

Chrome Vanadium, 1/64in. to
3im. x 1/16in., 12/6; 8 C/V Dnlls,
1/32in. to in, x 1/32in, 6/9;

i
8 Carbon Steel, l/lsm to 3/161n in
plastic case, 4/6 all 3 offers 22/6
post free. H. Lockwood 44 Disraeli
Street. Burnley, Lancs.
YLER SPIRAL HACKSAW BLADES
are * all-ways” sharp; cut
intricate shapes in steel, wood, plas-
tics ; 12 Blades and Adaptors to fit
Standard Hacksaw 5/6 from your
local dealer, or 6/-, post free, irom
Spiral-Saws Lxmlted Trading Estate,
Slough.
HELBY TOOL & ENGINEERING
CO., LTD., have made a pur-
chase of a large assortment of new
tools for the woodworker, engineer,
bmlder, ete., mostly in or1glna1 wrap-
pings ; bargam prices to clear ; send
6d. for lists. Shelby Tool & Englneer-
ing Co., Ltd., Annesley Woodhouse,
Notts.
COMPRESSOR EQUIPMENT, Mis-
cellancous Items; catalogue,
i4d. Pryce, 157, Malden Road, Cheam.
RANSFORMERS, Rectlﬂers Volt
and Ammeters Controllers, Cut-
outs, Battery Chargers Power Units ;
hsts, s.a.e. Harry Gilpin, Manu-
facturer, Portobello Works, Walton-
on-Naze, Essex.
PERSPEX for all purposes, clear or
coloured, dials, discs, engravlng
15, Netzherwood Road, W.14.

)

OUSE SERVICE METERS, credit
and prepayment ; available
ifrom stock. Universal Electrical, 221,

City Road. London, E.C.1.
LECTRIC BLANKET ; make your
own in 5 minutes: we supply
the interior element complete, 6ft.
long, 2ft. 6in. wide, and 9ft. of flex
attached ; tested and guaranteed ;
35/-. Dept E.L., Brace, Dairy Green,
Thaxted, Essex.
PLATED Nuts,

Screws, Washers,

Bolts, Soldering Tags, Hank-
bushes, Self-tapping Screws, Grub-
screws, Socket-screws, Wood-screws ;
Jarge quantities or gross cartons.
List sent post free Smden Com-
ponents Ltd.. DeF 117 Church-
ﬁeld Road, {(ACOrn

LIQUID BROMIDE EMULSION for
photographing on paper, cloth,
cellophane, metals, 8/6 bottle; c.w.o.;
enquiries, s.a.e. M. Dept., ‘0. Blll
117, Greenhill Rd.; Blrmmgham 13.
IGH-SPEED LATHE TOOLS, set
of 12, #in. square, 40/-, p. and
P l/-' 24 "High- speed Drllls upit?

pin
llst £7/15/- our
price, 70/-, and p.. 3/6; Surface
Plates, 12in. x 8in., 40/-, p. and p.,
4/-. Send 6d. for list of tool bar-
gains., Mibro Equipments, 65,
Knareshorough Rd., Harrogate.
YNCHRONOUS CLOCK MOTORS
230v. A.C. S/Ph 50c., 12/6 each,
plus _1/- postage. Universal Elec-
tirical, 219, City Road, London. E.C.1.
TARLON PLASTIC ENAMEL
PAINT in tubes, 1/- each;
covering approximutely 8 sq. ft., or
complete cycle frame; suitable all
paintable surfaces, Colours: rich
brown, bright red, pink, bright
blue, marocon, turquoise, cream,
yellow, black, deep green, bright
green, mld-grey, white and clear;
home trade and export. Obtainable
from Handicraft, Hobbies and other
shops, or send 1/3 for sample tube
and colour card, post free, to sole
manufacturers : Starline, Southend,
Essex.
COMPRESSORS for sale, 2} CFM,
180lbs. sq. in.. on metal base,
with driving wheel and receiver,
price £3 . Jh.p. Heavy Duty Motors,
price £3 : carriage forward. Wheel-
house, 1. The Grove, Isleworth.
(Phone Hounslow 17558.)
YNAMOTOR UNITS, input 28v.
D.C.. output 150-300v.; easily
convertible without rewinding to 21lb.
enclosed electric motor, with short
3in, drive shaft, 200- 240v. A.C.; unit
comprises heavy gauge steel box
containing motor, solenold switches,
heavy silver contacts, coils, chokes,
suppressors, terminals, plugs and
wiring ; weight, complete, 35lbs. ;
price 37/6, carriage 5/- extra; 6ft.
Flexible Shaft for above motor. com-
plete with special drive fittings and
drill chuck, 27/6. George Wilton, 92,
Toynhee Road. Wimbledon, S.W.20.

UTS, BOLTS, SCREWS, Rivets.
Washers, and hundreds of other
items for model engineers and handy-
men, B.a.e. for list. Whiston (Dept.
PMS), New Mills, Stockport.
RED RUBBER TUBING, {lin. hore,
100£¢, coils, 15/-:; Pressure
Tubing, {in. bore 10 yards, 12/6;
Woven Wire Sheets, iin. mesh, 27in’
X 18in,, 36/~ dozen ; Wire Net Sheets
galvanfsed, 27in. x_10in., 3-mesh to
lin.,, 18/- dozen ; Bowden or Brake
ere, cylinders of 300yds., '7/6;
Plastic Asbestos Compound, Shell-
Mex make, 141b. drum 6/6, Tlb. 4/-;
Hardwood Posts, 30in. x Hin. x
I4in., holes in these, 6/- dozen, gross
lots 60/- Green Plastic sheets 27in.
x 12in., sllghtly soiled, 26 ; Bostikote
White ‘Tape, 3in. wide, 48yds 6/-;
carriage extra. atley & Co,
Stockport.
LTRA TABLE RADIO, 55/-, includ-
ing carriage. (Stamp enqulrles)
45. Weelsby Street, Grimsby.
HE SCIENTIFIC SUPER-TONIC
SUNLAMP giving very powerful
ultra-violet rays and a marvellous
tan ; all mains; only 50/-, complete
with goggles and instructions; p.p.
2/-, s.a.e. brochure. Dept. D,
Sclentific Products, Shipley, Yorks.
ARDENTAL BURS, Roundhead,
~ Cylinder, Inverted-Cone Types,
8 sizes. all on 3/32in. mandrels ; for
model making, scugtmg. mechanics ;
3 dozen assortment, 10/6, post free.
Metrodent (PM), 78, John Willlam
Street. Huddersfield.
OW TO RE-WIND and Service

Electric Motors, Generators.
Complete Practical Book only 3/-3
p.pd. Bealow:—

FORMULAS, Processes,

10 OO 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

BUI D YOUR OWN PHOTO Equip-

ment, 12 designs in two books.
Enlargers, printers, dryers,
etc,. 6/-, p.pd. Below:—

MERICAN BOAT BUILDERS

Annual ; 28 boat plans, 8-22ft.,
and other helpful artlcles /6 ;
p.pd. Belo
¥ ELESCOPES—DESIGN AND CON-

STRUCTION, only 3/-, p.pd.
Really outstandmg American designs
at lowest cost to make. Below:—
LATHE HANDBOOK 3 books in one,

5/-, p.pd. ; wood-turnlng metal-
turnmg, metal spinning, jigs, attach-
ments, special operations ; 200 illus-
trations ; H outstanding, practical,
‘ how-to-do-it ** material throughout.
Below:— s

AR .BODY REPAIRING. Complete
A B € course; illustrated ;

timers,

7/6. p.pd.; lists free. American
!l;ubhshers Service (P), Sedgeford,
orfolk
ODELMAKERS’ LATHE, Flexi-
speed 1gin. autotraverse,

motorised ; scarcely used; 4-jaw
chuck, tailstock chuck, collet chucks,
tailstock dieholder, tools, etc.; cost
£18. Offers to Box No. 116, c/o
PracTIcaL. MECHANICS,
MONEY SILK SCREENING.
Anyone can do it ; screen-print
Christmas cards, linen, posters, hand-
kerchlefs, etc. Whole outfit, printer,
16in. x 12in,, 6 colours, supplies,
AB.C. 1nstruct10ns, only 47/6, p. pd. ;
bargain offer ; worth double. Details,
sample, photo, 1/6
American Supplies,
Norfolk.
TEREO, without viewers  or
gadgets ; a new out of the rut
system—not for the conventional,
but if you are intelligent, unbiased
and can see a little further than the
tip of your nose, both physically and
mentally, then our new booklet.
“* Stereoscopic Representations of 3D
Scenes,” will interest and probably
amaze you. Price 7/6, complete with
sample pictures, 16mm.
film loops, 7/6; Stills, suit 2in. x
2in. projectors, 7/6 for 15 frames.
H. W. English. Rayleigh Rd., Hutton,
Brentwood. Essex.
300 ITEMS.—XWD goods for
modellers, workshop owners.

Sedgeford,

List 1id. Rogers, 31, Nelson St.,
Southport
‘IR RECEIVERS, 24in..x 6in.

200lbs., 25/-; 54in. x 24in.. £10

and 150lbs. Pressure Gauges,
10/6. C. G. Nelson, 118, Anchorway
Rd., Coventry,

(credited). -

3D colour,

REJUVENATE your Water Softener.
New Zeolite, 2/3lbs., 10lbs. post
. C. G. Nelson 118, Anchorway
Rd.. Coventry.
LAY YOUR OWN New-Een Plyfloor
Parquet; now available,
coloured m oak, walnut mahogany
teak, etc. price 14/10 sq. yard
(mcludm° tax) delivered.
for samples, etc. New-Een (PMP),
101 Kinv's Cross Road, London,

COOLANT PUMP SETS for Myfords,
etc. List. Trade enquiries.
L. A. Schofield, Peter St.,
Somerset.

MODEL DEALERS

HOBBIES LTD. have over 50 years’

experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches at 78a,
New Oxford Street, London, and in
Birmingham, Glasgow, Manchester,
Leeds, Sheffield, Hull. Southampton
and Bristol. Head Office, Dereham,
Norfolk.

Yeovil,

ELECTRICAL
ARGAINS FOR ELECTRICIANS.—

Brand new Cables in 25-100 yd.
lengths ; T.R.S. twin, 1/044, 42/-;
37029, 60/-; 1/029, 95/-; 3/029 with
earth, 72/6 ; 7/029 with earth, 117/6 ; H
P.V.C. twin, 1/044, 33/6 ; 3/0 29 56/-";
Trnnsparent Flex, 14/36 twin, 17/6
All  per 100yds.; carriage paid.
Fully wired Ballast Units, 38/6;
c.w.0. ; request list. Jaylow Supplies
Ltd., 93. Fairholt Road, London,
N.16. (Tel.: STAmford Hill 4384.)
BRAND NEW Brooks 1 h.p. Motors,

ball-bearing, 230v., - A.C., slngle
phase, 50 cycles, 2,800 r.p.m.; ideal
for driving \toodworklng machmes,
grinders, ecc. ; latest type in maker’s
sealed box ; £8/15/-; carriage paid.
P. Blood & Co., Wolseley Bridge,
near Stafford.

INIATURE ELECTRIC MOTORS,

size 1ft. x 1liin., voltage 3-6v.
slightly shop soiled but’ perfect works
tested and guaranteed normally
sold at 12/6 each ; our price 3 for
10/-, post free. Solthdown Manufac-
turing Co., 1, Suke 8t., Reddish,
Stockport.

HOBBIES
OY CASTING MOULDS, soldiers,
satlors, airmen, etc.; moulds
for plaster work, rubber moulditg
compound, granulated, ready for use,
8/6 per 1b.  Rubber Moulds from 2/-
each ; 9d. for catalogue; s.a.e. for
list. F. W. Nuthall, 69, St. Mark’s
Road. Hanwell, London., W.
GROW Valuable Living Miniature
Trees ; wonderfully decorative ;
terrific new hobby; send s.a.e. for
details: Miniature Trees, Dept. 90,
Room Two, 3, Bloomsbury Street,
London, W.C.1.

. DRAWING SERVICE
F YOU HAVE AN IDEA worth
developing, or a speclal piece of
equipment or tool you require, why
not contact an- expert mechanical
draughtsman to design and supply
complete working drawings ? Moder-
ate terms; confldential service. Box
No. 114, c¢/o PRACTICAL MECHANICS.

ONFIDENTIAL Drawing Office
Service, Design, Detail and
Tracing Work promptly executed.
Estimates free. Box No. 115, c¢/o
PRACTICAL MECHANICS.
WOODWORKING
YBLO Ball-bearing Circular Saw-
bench, 18in. x 13in. rise and
fall table, ripp. and mitre fences,

riving knife and guard, 9in, and 6in.
saws, grooving cutters, sanding plate
and discs, 4 h.p., 230v.. A.C,, “single-
phase ball- bearmg motor. pulley and
endless V-belt; all brand new ;
£25/10/-. P. Blood & Co., Wolseley
Bridge, near Stafford.
‘VOODWORKING MACHINES, Saw
Benches, complete 7in. £4/15/-
8in. £5/10/-; Lathes, £7/10/-; Bowl
Turning Heads. £1/10/-; Combina-
tion Lathes, £10/10/-; Planers, Saw
Spindles, Motors, etc. 4d. stamp for
illustrated booklet ; h.p. available.
James Inns (Engmeers), Dept. P.,
Sherweod. Nottingham.
LL-ALL 6in. Planer, maker's guar-
antee, half list price, £8/10/-.
Forder, Lightwater, Surrey. (Phoue:
Bagshot 3275.)

VVO LATHES, Attachments,
Motors and Control Gear. Cir-
cular Saw Blades, Spindles or
Benches, Turning Tools, etc. ; inter-
ested ? Then send 6d. for illustrated
literature, price list and H.P. terms.
D. Arundel & Co., Mills Drive, Farn-
don Road. Newark. Notts.
AHOGANY PLYWOOD, new, any
parcel £1 delivered, c.w.0. 4 at
36 x 30 x 4mm., 17 at 14 x 23 x 3/16in.,
4 at 3x20xnm 6 at 14 x 26 x
im 7 at 14 x 22 x in.; Birch, 30 at
5} x 78 x 4mm.; following one side
slightly glue stained, 6 at 30 x 20 x

3/16in., 7 at 23 x 23 x 3/16in., 12 at
20 x 20 x 3/16in., 20 at 47 x 9 x
3/16in. M. Leader (1920), Gosford
St., Mlddlesbrough.

DWORKING MACHINERY.

Send for latest catalogue of
“ Wilmac ”* Bandsaws and Circular
Saws. These high-class machines can
be supplied unassembled for home
construction, at considerable price
reduction. Band and Circular Saw
Blades for wood or metal. Wilmac
Prcducts, Stirling, Scotland.

WATCHMAKERS
WATCH REPAIRERS, Hobbyists,
etc. Send s.a.e. for list of
watches, movements, etc., priced from
9d. each. Loader Bros Dept. P.M,,
36 Milestone Rd., Carterton. Oxford.
GU RANTEED ~WATCH REPAIRS.
Testimonials and certificate of
proficiency. Send for estimate. T. C.
Fuller, 18, Fields Park Crescent,
Chadwell Heath. Romford, Essex.
LL INTERCHANGEABLE Watch
Materials, Tools, etc., at rock-
bottom prices ;! return post.  Your
requnements quoted. J. H. Young
Son, Wholesalers, 133, London
Road Chippenham, Wilts.

RADIO

AN YOU SOLDER ? That's all
you need to make a really good
Radio or Tape-recorder from
guaranteed Osmor components ; send
5d. (stamps) to-day for iree circuits
and  lists. Dept. P.M.C.I, Osmor
Radio Products Ltd., Borough Hill,

Croydon, Surrey. (Croydon 5148-9.)

PHOTOGRAPHY

ENLARGER and Camera Bellows

supplied ; also fitted. Beers, St.
Cuthbert’s Road, Derby.
E‘{POSURE METER incident light

photo-electrlc construction kits,
45/- complete ; s.a.e. details. G.R.
Products, 22, Runnymead Avenue,
Bristol, 4.

HANDICRAFTS ]
DIUSICAL MECHANISMS. Swiss
made, for fitting in cigarette
boxes, etc., 22/6 each. Send s.a.e,
for complete list  of handicraft
materials. - Metwood Accessories, 65,

Church Street Wolverton, Bucks.

WANTED

‘VANTED Engineer with lathe,

drill and materials for making
3 steel parts ; capacity 5in. dia., 3in.
length, Box No. 117, c/o PRACTICAL

MECHANICS.
MISCELLANEOUS
TEAM : Dimension Drawings,
Books, Magazine on small

units for cars, launches and station-

ary use. S.A.E, for free lists. *‘Light

%‘team Power,” Kirk Michael, Isle of
a.

n.
OOKLETS, *“ How to use ex-Gov.
Lenses and Prisms,” Nos. 1 and
2, price 2/6 ea,; ex-Gov. Optical lists
free for s.a.e. H. English, Rayleigh
Road, Hutton. Brentwood, Essex.
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 - Motoxs £3
fittings, new, £1; money back guar-
antee ; s.a.e, for list and schematic
diagram. Wheelhouse, 1, The Grove,
%ssls%worth Middx. (Phone: Hounslow
ORTUNES IN FORMULAS,” 900
pages, 10,000 formule, "
cesses, etc.,, 25/-; American Maga-
zines covering every interest. Stamp
for lists. Herga Ltd., (Dept. P.),
Hastings.

Chrome Cabinet

pro-.



Miniature Motors. U.S.A, make, 23 x
I3in. 3/16in. spindle with detachable
worm drive, 12/24 volr, 10/,

Time Delay Relays supplied to your
requirements.

Powerful small Blower Motors, 24 v.
A.C./D,C., 14/6. As used for the Hedge
Trimmer.

12/24 v. Blower Motors, as used for
(_Zar Heater, 22/6. Ref. 10 KB/II5.

Transformers, tnput 200/240 v. Sec.
tapped 3-4-5-6.8-9-10-12-15-18-20-24-30
volts at 2 amps., 21/6. 12 months’
guarantee. This is ideal for use with
Blower Motors.

Selenium Rectifiers F. W, 12-6 volt, | A.,
8/6. 3 A, 146, 4 A, 23/6. 6 A, 30/-
24v.2A,30/-.250 v. 100 mA, H.W., 9/-.
250 v. 80 mA., 6/6. 275 v. 250 mA., 17/6.
D.P.D.T. Relays. Operate at 200300
volts D.C., 8/6. D.P. Make and Break,
8/6. Any combination or voltage can
be supplied at varying prices.

WIRING ACCESSORIES

All goods are of a well-known manu-
facture and carry a money back guaran-
All cables are manufactured to
t.he latest British Standard Specifica-
tl,ﬁ% C.0.D. or C.W.0. All carriage
paid.
CABLE TRS Flat Twin 1.044 50/- ;
3.029 68/~ 029 110/-. PVC sheathed
Flat Twln 1. 044 42/6 . 3.029 62'6. All

types and sizes of cables available in
25, 50 or 100 yd. lengths. Heavy cables
cut to desired length at no extra charge.
Switches 1/6 5 2 wWay 2/-: Ceulng
Roses 10d.: Lampholders 10d,: 3
Pin 8Sw. Sockets 5A 4/6; 15A 6/6.
Send for price list of other accessories.

HUNT & CO.,

WEST STREET, EXETER
Phone : Ereter 56687.

Britinol Selderinc Outfits Solve All
1dering Problems !
(As reviewed in PRACTICAL MECHANICS,

ay, 1953)
The * Popular " Qutfit as {llustrated.
Britinol Spirit Blow-lamp, Telescopic
Soldering Iron. Paste and Cored Wire
Solder, 16/3. The * Junior,” as above,
but without Soldering Iron. 9/6. 1
items sold separately. From Model
Shops and Tool-Dealers.

BI-METALS (BRITINOL) L

St. Mary's Works, Bridge Road,

London, N.9. S.A.E. for {llustrated list.

Buildi Enla er
uith '|"§1"K%rK" -

parts has 2/

Yes, you'll enjoy 2 thrills building
an Enlarger with Intack Enlarger
Components. You get the thrill of
erecting a shiny new precision in-
;g.lx;ument wrttléh z/ot‘%;_nszn hands.
en you ge e of makin
large size photographs &
with an Enlarger you esge=
yourself have built. -

IT'S EASY WITH INTACK PARTS

Enlarger buflding is easy and certain
when you use Intack Enlarger Com-
ponents. Lamphouses, Focusing Units,
Arms, Columns and many more are all
avaﬂable In addimon for 35-mm. users
there is a complete set of plans giving
easy-to-follow {instructions for the
erection of the lovely precision minia-

ture Enlarger illustrated. You need no
other tools than a screw-driver,

BIG SAVINGS TOO

There’s great savings., too, when you
build your own Enlarger. Enlargers
built with Intack parts are only a
fraction of the cost of ready-built
products, and should you ever change
your negative size it’s far easier to
convert the home-built enlarger to suit
the new size.

SEND FOR FREE LEAFLETS—NOW
Send to-day for free leaflets describing
the fine sense of achievement you get
when you huﬂd your enlarger with

MASTER THE PIANO
EASILY, QUICKLY, ENJOYABLY

To learn to play really well Is easy
—with proper teaching! I CAN
TEACH YOU by post to play 50 , 63/ 1/044
beautiiully. Ordinary murical 3/029 100 yd 53/6. 3/029 Tw. &
notation, no freakish methods. yd., 70/~ ; /029 100 vd., 112’6 14136 PV.C.
My puplls’ roll grows daily, I state Flat Tw. Trans. Flex 100 vd., 16/6. 14/36
it In every advertisement. It I8 vour as- P.V.C. Twisted Tw. Trans Flex, 100 yd.,
surance of success. My class is seldom 18/6. 14/36 Tw. Twisted Maroon Flex, 100
less thau 2,000 pupils. [ have taught over yd, 35/- Copper Earth Wire7/029100(t., 9/6.
88,100 and I CAN TEACH YOU (in 12 Batten holders, 11/6 doz. ; Angle 14 '- doz.
le**"3'13). even if you do not know » note. | C.G. Lamp holders, 6/8 doz. ; B.L. Adaptors,

REE BOOK and advlce. Say Begiuner. 718 doz. : Ceiling Roses 2 pl.brn., 8- doz. ;
Moct Adv. (Block letters please.) White, 10/- doz. ; Ceilinz Roses 3 pl. bro..
MR. H. BECKER, 10/- doz. White, u/- doz. ; Junction Intack Parts.

(Dept. 558), Boxes Small. 11/- doz. : Large, 12/6 doz. ;
The Hall, Switches Porc. Base, 1-way, 16'6 doz. ; 2-way,

Centurion Rd., 19/6 doz. Ceiling Pull Switches 1-way, 4/6 HUNTER SOMERVH-LE

Brighton, Sussex ea. ; 2—_way 5/6 ea. ; Sa.a-pr_lsw plug and DEPOT N.12
%’% a"’ésD %:n;é% a5 0 am. 4 b en: PRIMROSE HILL MILL,
WANTED L AT R R PRESTON, LANGS.
Ex-USAAF PAN GUN TRAIHERS

6/6 ea. : Mem, Roy D.P. or S.P.
Fuse 15 amp., 9'6 ea. ; Mem Roy DP or

H A c SHORT WAVE

«FMaWVe EQUIPMENT

Noted for over 18 years for . .

N Sw Fuse 30 amp.. 17/6 ea. i Mem.
S.W, Recelvers and Kjtg of Quality.

CABLES A.\D AC(‘ESSO
w 00yd.. 47,

0-5 amp. 24" Square M/c Ammeters, s, FE/-

Multimeter Kits with 2}in. calibrated
M/C meter, reads volts 3, 30, 150, 300
and 600. MA 0-60. Ohms 0-5, 000 25[6

Compass Mountings s each contains 4
Brass Pistons and Cylinders 11/1gin. % 3in.
Ex. Dia. $in, Bore, 4/6.

M/c Microphones with matched trans-
former, 15/6

Telephone Breast Plate Microphones.
Idezl for Home Phonefyiterp. 3/6
Rheostats, 12 v. | A, 2/6. 1
Latest Car Lights ** Winker ’ Unit. 6 or
12 v., §7/6. STATE POLARITY.

Fishing Rod Aerials, Is, Set 3, 7/6. Base 3/6.

6 v. Vibrator Umt.s. complete. Output
250 v. 60 mA.,

TR.1196. Transmitter Section. NEW

and complete — less valves — 4.3-6.7

Mcfs. Easily converted, 15/-. Valves

are EF50, TT1i, EL32, set 25/-. -}
All Carriage Paid in U.K.

THE RADIO &

ELECTRICAL MART

253, Portobello Rd., London, W.II

Park 6026

s. . Fuse 60 amp., 22/6 ea. : Mem.,
DP. Splltt.er 21 amp Sw. 215 a. ways, 10/5
ea. ; Mem S.P. N. Splitter 21 amp Sw.
2-15 a. ways, 11/= ea Send For Complete Net:
Trade Lists. Carr. Paid £4. Cash With
Order or C.0.D. Al Items Guaranteed New.

HALL & WAKEMAN,
5, HAYES PLACE, WELLSWAY, BATH

WEBLEY AIR PISTOLS

Improved designs with Denco colls:
One-Valve Kit, Mcdol *“C” Price, 25-

C. W. R. ASTOR,

Marvellously

Two » " » 50/~

accurate !or

28 NORTH DRIVE,
RHYL.

tice. .
No licence required to

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

All kits complete with all components,
accessorfes, and full instructions.

Bef orde ing call and i t
GERMAN‘UM CHEMICALS & P""::;S:se df‘;’;_e"“’lssees Gl dgﬁ&gmﬂgg: recglver. lc;lrs l’ecsernfi
CRYSTAL DIODES A\\o ID‘.I APPARATUS Write for Catalogue of AIR Gescriptive catalogue. o vo T
G.E.C. GLASS TYPE 5/3gin. x 3/16in. I ) Accessories “H.A.C.” SHORT-WAVE PRODUCTS
B.T.H. LATEST TYPE MOULDED IN ‘ WEBLEY & SCOTT LTD., LE
T'HERMO SETTING PLASTIC 106, Wearnan Street, Birmingham Eng, (Dept. 18), 11, Old Bond Strect’-
= London, W.1.
Both V/V/‘ire Ends for Ea;);dFixing. = ondon, W.1
4/6 each, postage 2id. T s
8.T.H.SILICON CRYSTAL VALVE BUYING NEW EQUIPMENT ?

3/6 each, postage 24d. First consult our new

1/0

Fixing Brackets 3d. extra, BUYER'S S
Wiring instructions for a cheap, simple GUIDE A e
but high quality® Crystal Set included (returnable)

with each Diode and Crystal Valve. AN OFFER A WIDE SELECTION OF

T. GARNER & SON LTD.,

EQUIPMENT SUITABLE FOR STUDENTS
INNERS

COPPER INSTRUMENT WIRE AND BEGI

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, PAXOLIN TYPE COIL
FORMERS AND TUBES,

ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED

Polished wood cabinet, 15/-, post 1/-.
A REAL CRYSTAL SET NOT A TOY

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

Hand and Machine ¥ool Division,
6-8 Primrose Hill, BARNSLEY.
Phone : 2908,

Send stamp for Usts to :— 14 (D/PAM
SURREY ROAD, DARKING, Peony:
SAWBENCHES.

Petrol, Electric or Uumotorised.

]?L. 18in 24in.
Petrol £58 £68

Motorised £?5 £45 £75
Unmomr!sed £10 £138
Petrol Engines, Motors, Saw Splndle
Assembl\es Let us quote for your
requirements. Send for Price List or
send 1/- for Handbook-Catalogue of
Sawbench design data.
Beverley Pmdl;\ct?i Ranskill N 18,

RATCHEY & REVOLUTION
COUNTERS

Ask  for
Leaflet No. 18/
Speed _up to
6,000 p.p.m.
B.&F. CARTER
& Co., L4d., Boiton5

ADD TO YOUR ENJOYMENT THIS

SEASON o

with a SCANRITE add on sound unit
for your silent projector. Complete ®
sound conversion with our soundhead
and preamplifier costs less than £20 L
Models for Specto, Pathe, etc..

9.5mm. and 16mm. Stamp for detaﬂs L

J. H. Balchin, WOodham Park Rd., ®
W. Byfieet, Surrey. Tel.: Byfieer 3144. @

IMPETUS Precision PLANERS

Circular safety type cutter-head High
quality tempered steel knives. Tablos
mounted on machined inclined ways.
Ground table-surfaces. Fences
adjustable to 45 des. 0 0
4 in. MODEL.

Motorised, £18.10.0. 6 in. MO

£28.10.0. Motorised £44.0.0. Send for
Catalogues of other * Impetus ® Products.
JOHN P. M, S. STEEL, Dept. 80,

BINGLEY. YORKS,
Phone : BINGLEY 2551 {4 lines).

Mmous m
FOUR REIGNS
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L. ROBINSON & CO. (GILLINGHAM) LTD.

Londen Chambers, GILLINGHAM, KENT.
Phone 5282

Send 2/6d. for
containing details of all our kits and

“40 POWER TOOLS

YOU CAN MAKE" fmmfcmp- gi&e
This amazing book of plans for circulac
saws, lathes, band-saws, jig-saws, planes,
tapping attachment, jigs, etc., ONLY
has old 250,000 copies, and is a

MRSt for every homs work. 12/6
shop. Over 200 Ilustrations.

A.P.S, (P?), SEDGEFORD, NORFOLK Pald

(Dept. 5), 67, Brunswick Park Road,

REFILL YOUR OWN BALL PEN

KOLOID REFILL- KIT
POST FREE 3/6 PER OUTFIT
COMPLETE WITH ILLUSTRATED
INSTRUCTIONS AND TOOL
Contains Ink for Blue, Violer,
12-15 Refills Red, Green,
G. H. HOLMES

London N.II.

BATTERY CHARGERS

Reliable, easily installed, economical
Selector switch for 2. 6 and 12 volts
1 amp. in Black Crackle Steel Case with
Ammeter, Mains- witch, ~ fuses, etc.
200-250 volt A.C. Guaranteed. 62 6
post free, from manufacturers.

THAMES VALLEY PRODUCTS (P)
** Orari,” Eleanor Rd., Chalfont
St. Peter, Bucks.

BUILD YOUR OWN BOAT FROM

PREFABRICATED PARTS
Illustrated Booklet

finished boats.

BELL WOODWORKING CO., LTD.,
Boat Builders, Aylestone Park, Lelceste r

Telephone 32480
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Fluorescent Lighting Kits
'SINCE the war many offices, homes and
factories have turned over to fluorescent
lighting and many more would do so if it
were not for the high cost of the initial instal-
lation, which is from £6 to £20. This type
of lighting has many advantages ; fluorescent
tubes give over three times the light of an
ordinary bulb and last five times as long,
surface brightness is low, giving reduced
eyestrain, shadows are eliminated and the
heat radiation is about a quarter that of
ordinary lamps. A wide range of colours 1s
now available, from “daylight” and
“ white ” for workshop and office use to
“peach” and “mellow” for domestic
interiors.

The complete unit comprises the

Dynalite fluorescent lighting kit

tube, the control gear (essential to operate
the tube) and a steel, wood or plastic fitting
to hold everything together. ‘

Messrs. Dynalite Electrical, 38, Stevedale
Road, Welling, Kent, have sent us details of
the fluorescent lighting kits which they
supply. Owing to the risk of breakage'in
transit the tubes are not_supplied, but these
are available from any. electrical store. The
mounting-plate can be made by the handy-
man for a few shillings.

In their price list Dynalite Electrical offer
control gear kits from £1 7s. 6d. to £3 3s. in
many different forms and for many different
purposes. The £1 7s. 6d. kit, for instance,
operates a 24in. 20-watt 14in.-diameter tube
and is useful for illuminating a showcase, as
a bed-lamp, a desk-lamp or a simple bench-
lamp for localised lighting. It is used in
place of a 60-watt bulb.

Individual components are also supplied.
Free technical advice is available on applica-
tion to Dynalite Electrical if a 24d. stamp
is enclosed.

The “ Longdon ” Projector
T HE Educational Visual Aids Ltd. (Dept.
P.D.), 26, Charing Cross Road, Lon-
don, W.1, have issued a booklet giving full
constructional details of the * Longdon >
36 mm. strip and slide projector. This
projector is a small efficient. machine of unit
construction’ and uses a 3in: lens and a 200-
or 250-watt lampr With an average density
Kodachrome transparency an excellent
picture about 4ft. by 3ft. is obtained across
the average size lounge. ‘Included with the

Pl Es

booklet are six scale instructional shects of -
working drawings.  Priced at 4s. 6d. the
booklet is obtainable from the address given.

Power Control Units
THE Lawrence Frankel Mail-Order House,
of 134, Cranley Gardens, London, N.10,

have just 1ssued their new list for 1954 cover-
ing super power controls for small motors
and models including model railways. The
power units operate from A.C. mains, and
there is a converter for D.C. mains, which
can operate a 20v. A.C. loco. Other com-
ponents listed include moving-coil voltmeters,
transformers, and battery chargers.

This list is obtainable {rom the above
address free of charge to applicants enclosing
a stamped, addressed envelope.

Two Electric Tools

MESSRS BLACK
AND DECKER
have sent . us
latest leaflets giving
details of two handy
electric tools — the
4in. electric dnll and

_inaccessible spots.

their :
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the §in.  sander-polisher, With these
tools may be obtained a large range

of accessories, by the use of which any
amount of variegated odd jobs may be
accomplished, and many different types of
operation performed, including drilling,
buffing, sanding, burnishing, polishing, wax-
ing, sharpening tools, cutlery, etc.

The chief accessories available are: a }in.
bench stand which enables either tool to
be set up as a drill press for extra leverage;
accuracy and control and costs 67s. 6d.; a
horizontal stand which screws to the bench
and is used for stationary grinding, buffing,
etc., the price is 17s. 6d. ; a sanding tablé
attachment which fits on to the horizontal
stand and comprises a sin. metal sanding
plate, ‘clamp-on table, three sanding discs,
mitre gauge and tube of disc cement is avail-
able for 32s. 6d. This firm also supply a
buffing and polishing kit, an abrasive kit
and mops, sanding discs, wire brushes, etc.
The electric drill, with its pistol grip, has
been designed primarily for drilling in wood,
plastics, pottery, brick, tile, steel, cast iron,
aluminium, etc., and is handy for reaching
The higher speed of the
sander-polisher, plus its specially designed
switch and side handles, makes it suitable for
a variety of polishing and sanding jobs.

The latest modification to these tools is
the fitting of G.P.O.-approved TV suppres-
sion. The price of the }in. electric drill is

£5°19s. 6d. and the §in. sander-polisher costs
£8 7s. 6d.

o “‘/ ’ 4 rﬁ

Black and Decker }in. ;Iectric drill kit.

ﬁ . |

£ BOOBS Koczived)

New Home Photography. 2nd Edition.
‘By A. R. Pippard, B.Sc., and K. P.
Macdonnell. Published by Johnsons of
Hendon Ltd. 103 pages. Price 2s. 6d.
net.

HIS compact, informative book is designed
especially to appeal to the amateur
photographer. It contains everything the
enthusiastic amateur needs to know about his
subject, including taking the picture, both
from the technical and artistic points of.view,
processing negatives and prints, with notes
on tank and dish developing, contact printing
and enlarging, and-a section which deals with
all the things which may have gone wrong.
The booklet is beautifully illustrated through-
out with photographs, both as examples and
illustrations of actual -processes. This, the
2nd edition, has Been revised ‘and ‘brought
fully up to date.

Model Motor Boats. By Norman G.
Taylor. Published by Cassell and Co.,
Ltd. 65 pages. Price 4s. 6d.

HIS work is No. 3 in the New Model
Maker Series of practical handbooks.
After a general discussion about types of

model, general requirements, and models for
a particular purpose, the author details the

equipment which will be found most useful
in the modelmaker’s simple workshop. A
chapter entitled * Motive Power ’ deals with
the installation and operation of steam, diesel,
glowplug, spark ignition and jet motors and
there is- another on practical construction.
Four chapters deal individually with the
construction of four separate models and at
the end of the handbook detailed scale draw-
ings are given. Illustrations throughout take
the form of line drawings.

Machine Shop Practice. By W. C.
Durney. Published by Sir Isaac
Pitman and Sons, Ltd. 196 pages.

Price 12s. 6d. net.

HE object of this textbook is to outline
the fundamental operations for process-
ing fairly standard light-weight work pieces,
the operations being given in a practical
sequence. The book has been brought up to
date with the latest practice and adequately
meets the requirements of students and
apprentices taking an Ordinary National
rtificate Course in Production Engineering,
as well as those studying for the City and
Guilds of London Intermediate Examination
in Machine Shop Engineering. The book is
divided into five chapters dealing respectively
with Machine Tools; Cutting Tools and
Materials ; Simple Machining Exercises ;
Fitting Exercises ; Gauge and Tool Making ;
Advanced Machining Exercises. The book is
profusely illustrated with line drawings, and
there is also an appendix of useful tables.
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I[QUERIES and|
ENQUIRIES

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
I the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2,

Polishing Old Brass Candlesticks
HAVE some brass candlesticks which
have not been cleaned for the past
40 years, with the result they are heavily
tarnished. Could you advise me in the
choice of a suitable chemical or method
to clean them ?—Hans George.

OLD the old brass candlesticks, one by
one, over a hot fire so that any wax
accumulations are melted away and, at the
‘same time, rub the wax away with a soft rag.
Then make up a solution of 1 part of caustic
soda in about 8 parts of water. Pour this

solution in a tall glass vessel and stand each’

candlestick therein for about a day, subse-
quently washing the solution away thoroughly
with hot soap and water. The candlestick
thus treated should be allowed to dry
thoroughly. It should then be rubbed over
with very fine glass paper, after which a light
rubbing over with fine steel wool, follqwed
by a concluding treatment with any ordinary
metal polish, will bring the article up to its
original brilliancy.

A suitable lacquer for polished brass and
other bright metalwork can be prepared by
dissolving 20 parts of polyvinyl acetate in 8o
parts of warm methylated spirit. The
lacquer is cheap and effective, and it can be
applied quite readily by means of a brush or
‘spray. Polyvinyl acetate, under the name of
“ Gelva Resin No. 7,” is obtainable from
Shawinigan Ltd., Marlow House, Lloyd’s
Avenue, London, E.C.3.

Removing * Sugar Soap >’ Stain
HAVE recently had some . internal
decorations done and the painters

in cleaning off the old paint have used

a strong solution of what is known. in the

trade as *‘ Sugar Soap.” Unfortunately,

when putting on the new paint the
remnants of this soap solution were not
properly cleaned off with the result that

-a stain’ is coming through the varnish,

and although this can be wiped off it

reappears, giving a very unsightly
appearance. Short of burning off and
repainting, is there any way in which this
trouble can be overcome? Your
assistanice would be appreciated.—A. E.
Pennell (Southport).

ROM your description of the circum-
stances, it would appear that the paint
medium or the overlying varnish has been
destroyed in patches so that what you cail
the * stain,” although it can be wiped away
temporarily, is never entirely obliterated.
To make a really good and permanent job of
the matter would necessitate burning off
the ‘paint and varnish down to the wood and,
.consequently, repainting and revarnishing,
but it is quite possible that you may be able to
patch up -the work satisfactorily if ‘you can
manage to remove the upper varnish only with

4 AERO ENGINE.
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the aid of a light solvent and -gentle rubbing.
For the solvent you could try hot methylated
spirit or cold acetone., The * strength > of
the methylated spirit solvent could be
increased by adding a few drops of ammonia
to it. The procedure would be to wipe the
varnish over as evenly as possible with a soft
cloth impregnated with the solvent. This
will, of course, have the effect of removing
some of the underlying paint, but if the task
is done carefully quite a passable result will
be obtained and revamishing will improve
the appearance and almost (but not quite)
even up any residual patchiness which may
occur. At any rate, such a method is well
worth trying since it is practically the only
alternative to burning off and repainting.
Another very simple method, which may
or may not be satisfactory, is to scrub the
existing varnish surface with a solution of
soda and soap. Give it a good wiping down
whilst in the wet state and allow it to dry out
perfectly. Then wipe the dried surface
with a cloth soaked in raw linseed oil. Allow

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

a week or so for the oil to seep into the paint
and varnish layer on the surface. The result
may be quite pleasing and it may eliminate
all the patchiness which has given rise to the
present trouble. We cannot, however, guaran-
tee the efficacy of this method. It all depends
on the precise nature of the paint and of the
varnish which has been used.

THE P.M. BLUE-PRINT SERVICE

12FT. ALL-WOOD CANOE. New Series, No, I,
3s, 6d.*
10-WATT MOTOR. New Series. No. 2, 3s, 6d.*
COMPRESSED-AIR MODEL AERO ENGINE,
New Series. No. 3, 55.*
AIR RESERVOIR FOR COMPRESSED-AIR
New Series. No. 3a, Is.
“SPORTS ” PEDAL CAR. New Series. No. 4, 55.°
F. ). CAMM’'S FLASH STEAM PLANT. New
Series. No. 5, 5s.*
SYNCHRONOUS ELECTRIC CLOCK. New
‘Series. No. 6, 5s.*

ELECTRIC DOOR-CHIME. No. 7, 3s. 6d.*
ASTRONOMICAL TELESCOPE. New Series,
Refractor. Object glass 3in. diam.

Magnification X 80,
No. 8 (2 shcets), 7s.®
CANVAS CANOE. New Scries. No. 9, 3. 6d.*
DIASCOPE. New Series. No. 10, 3s, 6d.*
EPISCOPE., New Series. No. I, 3s. 6d.*
PANTOGRAPH. New Series, No. 12, Is, 6d.®
COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series. No, 13, 7s. éd.*

MASTER BATTERY CLOCK,
Blue-prints (2 sheets), 3s. 6d.
Art board dial for above clock, Is.

OUTBOARD SPEEDBOAT.
s. 6d. per set of three sheots.
LIGHTWEIGHT MODEL MONOPLANE,
E Full-size blue-print, 3s. 6d.
P.M. TRAILER CARAVAN,
Complete set, 10s, 6d.*

P.M. BATTERY SLAVE CLOCK, 2s.
““PRACTICAL TELEVISION " RECEIVER,
(3 sheets), 10s. 6d.

P.M. CABIN HIGH:NI'NG MONOPLANE.
s.

The above blue-prints are obtainable, post fres,
from Messrs, George Newnes, Ltd,, Tower House,
Southampton Street, Strand, W.C.2.

An * denotes constructional details are available free
with the blue-prints.

March, 1954

Spirit-fixing Transfers
AN you please- give me any details
" concerning the making of ‘¢ spirit-
fixing > transfers ?—]J. L, Haynes (Notts).

HE term * spirit fixing >’ which you quote
applies ordinarily to the use of methy-
ated spirit, rectified spirit or to any other
form of alcohol, but on economic grounds
alone methylated spirit will always be used.
Spirit-fixing transfers are mostly based
on shellac which forms the adhesive agent
of the transfers. The precise method of
making them depends upon the exact nature
of the transfers. Generally, such transfers
may be made quite simply by combining
with the transfer material about 20 per cent.
of any good spirit varnish. A suitable spirit
varnish for the purpose may be prepared by
dissolving about 2§ parts of orange shellac
in about 75 parts of warm methylated spirit.
Another method is to brush such a varnish
over the existing transfer in one or two coats
So that a thin, uniform layer of varnish is
spread. In either of these cases the transfer
is immersed for a few minutes in a bath of
methylated spirit. It is then withdrawn,
hung up to drain and, after “ testing” with
the bare knuckles, it is applied to the wood or
other surface with a rubbing pressure, and,
finally stripped therefrom when the
methylated spirit solvent has had time to
evaporate. ' )
Quite a new type of spirit adhesive which
has considerable promise is polyvinyl acetate,
which is a clear resin completely soluble
in methylated spirit. A good spirit varnish
could be made by dissolving 30 parts of this
material in 70 parts of warm methylated
spirit. If this varnish proved too thick it-
could readily be diluted by the addition of
more spirit. Under the name of ¢ Gelva
Resin No. 7,” this material may be obtained,
at relatively low cost, from Shawinigan
Lid.,, Marlow House, Lloyd’s Avenue,
London, E.C.3.

Gas Kiln for Firing Stained Glass

I WISH to construct a gas kiln for firing
stained glass and- would be very

_grateful if you could suggest a plan. [

require a chamber to take trays approxi-
mately 24in..by 16in. and believe that I
should have to maintain equal tempera-
tures up to 800 deg. C.—Anthony Griffin
(Bucks).

THE temperature 'at -which painted glass

is fired is, as you surmise, about 800 deg.
C. maximum, but much depends upon the
flux in the colour and more upon the hardness
or softness of the glass. Silver stain requires a
comparatively low temperature, especially
‘on soft glass, i.e., a glass with a low melting
point. We do not think it is necessary to
measure the temperature of the kiln, but it is
absolutely necessary to work on a “ time of
firing * basis and this applies to all kilns, both
large and small.

The size of tray you mention is, for a
repeating kiln, just a little on the large
margin for weight and comfort in handling,
although they are made as big as that.

Full working drawings for building a kiln
were given in a folding plate in *° The Art
and Craft of Stained Glass,” by E. W.
Twining (Pitman), 1928. This work is now
out of print, but doubtless a copy can be
obtained from Foyles, Booksellers, 1r1I,
Charing Cross Road, London, W.C.2;

Transferring Printed Matter
PLEASE give me the formula for a
liquid in which = cuttings from
newspapers, magazines, etc., can- be
soaked, and the printed matter can then
be transferred to plain paper or fabrics

(Continued on page 274)
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Telephcne: MUSEUM 9594

H. FRANKS

58-60, New Oxford S§t., London, W.C.1
One Minute from
Tottenham Court Rd. Station

12/24 VOLTS HOOVER BLOWER
OTORS, Ref. 10KB/115, as recom-
mended for car heaters in a recent
issue. Price 27/6 each
MINIATURE LOCK - WORK
TIMERS, var'able 10 seconds to 3
minutes. Ideal for model work,
photographic timing, etc. With stight
fication will run 15 mins. full
wind, size 1jin. x 13in. x 9/16in,,

3/8 each.

VARIABLE RHEOSTATS, graduated
4-amp. to 2 amps., 45 ohms, ideal for
chargers, voltage control, etc. Ref.
501 23, Fitted in bakelite case, 4in.

1iin. deep.

S“’ l'l‘Cll BOX UNITS

i-amp. and 80 ohm. 1/10 amp. dim-
mers, onjoff switch, etc. Ideal for
model control work, ﬁcted on bakellce
panel 6in. x 4iin. 5C/2799, bi-.

BECK 35mm. optical suts. slit variable,
overall length 5%in., max. diam.
lun min. diam. }in., unused. 55/-

ach.

l\IFINITELY VARIABLE SPEED
GEAR BOXES, fitted iin. diam
shafts, mounted in ball-races, adjust-
able torque, reversible, overall size
5in. x 5in. x 4in. approx. Precision
made, 47/6 each.

D 0. Smaller type overall size
3in. x 3in. x 3in. a 40/- each

PRECISIOV DIFFFRE\TIAL
GEA UNITS, fitted lin. diam.
spmdle 48 D.P. Gears. size 2in. dlam.,
$in. a 8/- each.

"SI'I‘RR\S" 1/70th ILP. 115-VOLT

* A.C. CONSTANT SPEED MOTORS,
3,000 r.p.m. overnor _ controlled,
continuous rating, size 5iin. x Sun

x 3in.. {in. diam. spindle, 40/- each

“DALLME\' R 16mm. L516 "lln

PROJECTOR LENSES, fitted in
chrome barrel, 2}in. long, 1iin. ditam.,
new, unused, 47/8 each.

RECTIFIER UNm input 200/250
volts, a c., 50 cycles, output 24 volts

d.c. 3 % £4 each.

TUFNOLI’ LLEYS. Fitted ball races.
external dlam., 2iin.. internal d
3/16in., 2/ each, 30/~ per doz.

DITTO., 4iin. external, un interna]
5/- each. 55/- per doz. 2,000 of
types available.

\HNIATURE IMPULSE MOTORS
made by ‘‘Gents®' size 3 x 3 x 1{in.,
suitable for operating models,
switches, etc., operates off 4/6v.
a.c./d.c. and is very powerful for its

size. Price 8/8 each, post
FIELD 9 EEPHONE

PORTABLE
SETS, type D, fitted handset extra
headset tuned buzzer, etc.., £5/10/-

the p:

G QUALITY ex-AM.
VACUUM PUMPS, size 6in. x 4in.
X 4in. approx. Flange mounting,
weight 61b., spline shaft 2in. long iin.
diameter ; needs a { h. p mot,or to
drive same. Price 37/6 e

WESTINGHOUSE RECTIFIER
SETS, Style 288 G.P.O., input 200/250
volt.s a.c.. 50 cycles, output 50 volts

1} amps. écarrlage 10/-), 70/-

SYNCBRON U LOCK  UNITS,
Self-starting 200/250 v. a.c. 50 cycle,
fitted Sangamo motors consumption
2} watts, size 2in. diam.. 2in. deep.
geared 1 rev. 60 mins. friction reset.
Ideal movements for electric clocks.
szlltéh geai:' tram and 5in. hands. Price

“ BULL T 1/10th l[ P. CAPACITA-

TART INDUCTION
‘MOTORS 230{250 volt a.c., 50 cys.
Speed 1,425 r.p.m., tin. diam. splndle
reversible. ldeal for projectors, etc.,
£3/12/6 each.

CONTROL UNITS. Ref. 5C/2486, fitted
50 ohm 1} amp. rotary rheostat, on/
off swlwh et,c Fitted in metal case,
6in 21in., 12/6 each.

SAI\GA‘VIO MOTOR U\'ITS, MODEL

ﬂnal speed 1 rev. 24 hrs 200/250 v.

50 cycles, 27/6 e
SA]\GA\!() MOTOR UNITS. thDEL
7, ﬁnal speed 1 rev. per 7 days. 200/250

. 50 eycles. 30/ each.
Ex-Alr ‘\lln GEAR PUMPS. Type
RFP{1, made by Rolls-Royce, size
npprov 6 x 5% x 5in. Price 30/~ each

paid
Sl?ol’-l)()“"\( TRANSFORMERS, ln-
put 180/230 v. a.c., 50 ¢ycles, output
42 42v..10 amps ideal for soil heat-
ing. spot. weldin,, etc., 35/- each.
SELECTORS, Type 10K/13045, fitted
cam-operated contacts, 2lin. plastic
gear 12/24 volts d.c. operated, 8/6

ach.
AIR PRESSURE OPERATED CON-
TACTING UNITS, housed in bakelite
cases, Ref. No. 205/45. 9/~ post paid.
ROT A\RgSIRHEOQTATS, 74 ohms, 6}
ALTL\[ETERS. Ref. 6A/1537. ldeal for
conversion to barometers, etc., 7/6

each.

AIR TEMPERATURE GAUGES,
Ref. No. 6A/510, fitted Mercury in
Sceel Capillary Tube. Transmitting
ype. Reading —30/0/50+ Centigmde
Suitable for greemhouses, etc., 18/6.

S\'NCHR.ONOUS MOTORS, 200/250 v.
a.c. 50 cys. with gear-trains. Finul
speed l rev per hour. Ex-Time
Operate Units well-known
makers, slze 3t x 31 x 31n Prlce 21/6
post paid.

FULL MAILING LIST PRICE 6D.

THE BIGGEST

MODEL RAILWAY EXHIBITION
IN THE WORLD —

EASTER WEEK — TUES, APRIL 20th — SAT. APRIL 24th

CENTRAL MHALL, WESTMIRSTER

TUESDAY 2 P.M. TO 930 P.M. THEREAFTER 1030 A.M. TO., 930 P.M.

Woerking Layouts, Passenger- Carrying Track,
Railway Models of all kinds by the Thousand
Packed with Interest for ALL

ADMISSION : 2/6. CHILDREMN UNDER 14: I3,

There are special terms for parties of ten or more. Please apply to:
R. C. Panton, 1624, Strand, London, W.C.2.

ORGANISED BY THE MODEL RAILWAY CLUB.

THE ULTRA LENS AIDS PRODUCTION

This unequalled Whether you are manufacturmg, buying or selling,
electric magnifier % there are occasions when you have to submit

is of the most N some objects to a very close scrutiny. At
modern  design )\\ o) these times the ULTRA LENS becomes
and has proved 3 g indispensable.

its extreme Triple lenses ensure distortion-free

magnification and eliminate the
4¢¢ necessity for zd;ustment of

Y37g. focus. The focus s

Je o always perfect.

%y, The ULTRA
"'/ LENS achieves

and sustained
usefulness  to
countless indus-
trial firms en-
gaged on minute
examination of sur-

faces of every con- a  six-fold
ceivable object. magni-
The ULTRA LENS has won the fication
enthuslasm of technical experts n a
especmlly in the fleld of engmeer- _brill-
ing, and is used extensively in collieries, iantly-
foundries, electricity works, tool shops, l'l‘tf'i‘eld

which is

forges, motor works, and practically every
branch of the engineering trade, shadowless.

Werite today for full particulars and price list to

THE ULTRA LENS COMPANY

17¢, Oxendon Street,
London, S.W.I.

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
candlesnck statuette or model ship, in plaster,
resin, concrete, etc. . . . with * VINAMOLD,”
the flexible mould that gives the BEST resul(s
Easy to work, can be used over and over again.
Needs NO special equxpment provldes a
proﬁtable and enjoyable spare-time oOccupation
with minimum outlay.

Write for full details and instructions. Also available : Tilustrated booklet describ-
ing * VINAMOLD,” methods of heating and melting, preparation of models
and moulds, etc. Price 1/6 post free, from :—

VINATEX LIMITED (Dept. P.M.3), CARSHALTON, SURREY.

5) YEARS GUARANTEE

WITH EVERY

o
BURGOYNE Custom Built
8 VALYVE Radiogram Chassis

% Illuminated full % Size 9in. high x
vision coloured tuning 13in. wide, 8in. deep

scale 11}in. x 61in, —chassis height 2}in.
+* Negative feedback. % Special mains
* 8 valves —6C9, | transformer w it h
6F15, 6LD20, 6L1, | smoothing circuit
(2) 6P25 UU7 and | reduces hum to a

I. +* Separate minimum, & Clear

long distance recep-
* Speech coil
15

bass and treble con-
trols for cut and lift. tion,

% Wavebands 16-50 ; | impedance. 3 or

190-550 ; 1,000-2,000 | ohms. * Extension

metres. % Magic cye | speaker sockets. 22 GNS. (200-250v. A.C))
tuning indicator and | CREDIT SALE. Send

- precision flywheel | 59/- to secure and 8§ HIRE PURCHASE £7 14s. de-
tuning. % 8 watts { monthly instalments posit, 12 monthly payments of
push-pull output. [ of 59/- 29/-. Carr. and pkg. 7/6

EXPORT Price £17 10s. (excluding P.T.).
M. 0.S.E & G MAIL ORDER SUPPLY €O., 33 Tottenham Court Rd., London; W.1.

-type with handle.

“in sealed glass tube,

SPECIAL OFFERS

ROTARY CONVERTORS.—Frcm 24 volt
D.C. 230 volt A.C. 100 watts. 92/6 each ;
also available with 12 volt input, 102/6 each

e 10/-
CLOCK MOTOR.—Sangamo synchronous,
230 volt, 2 watt geared to 1 rev. per min.
15/-, post 1/6.
RELAYS.—9/14 volts D.C., 1 make 5/6 ;
12 volt D.C., 2 make, with switch 230 volt 7.5
amp. A.C.. 106 ; 1000 ohms, 6 ckange over.
contacts. 10'-, t 1/-
SHOWCASES. —Plat,e glass opening front.
slze 3ft. 3in. x 2ft. 3in. x 5iin. Perfectly
made to Government specification. Ideal
for wall or counter. Only 45/- each (carriage
and packing 10/-).
AUTO CARLEor car wiring and ajl erectri-
cal purposes. waterproof. Single, 20/- ;
3 core. 40/- : 5 core, 53/- ; all per 100 yards.
LAMPIHOLDERS with pushbar switch for
standard lamps, tin. thread. .
MPASS.—Type P10. Diam. 6in. Brand
new. In transit case. ideal for Boat owners,
Scouts, etc. Bargain Price, 17/6. P. & P. 2/6.
VACUUM PUMPS or Rotury Blowers.—
Ex. R.A.F. Brand new. 7 cu. ft. per min.
10 1bs. pcr sq. inch at 1,200 r.p.m
4in