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AN ELECTRIC FURNACE
A HI-FI SPEAKER CABINET
AUTOMATIC LIGHTING r
A TRANSFORMER/RECTIFIER UNIT |
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A MODEL CONTROL TRANSMITTER
SOUND MIXING
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AND MANY OTHER INTERESTING ARTICLES



JUDGE FOR YOURSELF

POSTNOW No Cost-No Obligation

GEORGE NEWNES LTD., 15-17 Long Acre, |

London, W.C.99

Plcase send me PRACTICAL HANDYMAN without |
obligation to purchase. I will return it in 8 days or send 10/~
deposit 8 days after delivery and you will then send the |
Free Stanley Knife. Thereafter 1 will send 10 monthly
1]:aymems of 10/-, paying 110/- in all. Cash price in 8 days I

Mr., Mrs., Miss ......ccoovemeccacannne

Address .......c.c.cee i iee et iaeiiea

Occupation. ........c...oooniniannnnn Tiek (W) where sppticabis
HoucOWNER

Your Signature ... ......... ... ... .. Householder

(Or your Parent signs Living with Parents

you are under 21) HA 207 Lodging Address

I
|
I
I
ol

WITH NEWNES

Practical Handyman

YES, how true it is nowadays! Keep your home in good
condition and you increase its value in hard cash—your invest-
ment in house ownership appreciates! Added to this, your
home is brighter and happier for yourself and family. Newnes
PRACTICAL HANDYMAN is the means to this end—it is
the complete home aid, and easy as easy to follow. It’s for all
who want their home to sparkle. Study it for 7 days without
cost or obligation ! ~

980 PAGES % 153 SECTIONS *
1,600 Practical lllustrations

Build your own Garden and Tool Shed @ Paperhanging # Bewtie mt"
Plastic tiles & surfaces ® Painting—including rollers and spray  |and how they o
painting, etc. ® Plastering, Distempering ® Water Systems— RO | 0
repairing burst pipes. washers, cisterns, lagging, air locks, etc.
® Drainage faults & remedies 8 Doors, locks, hinges, sash

windows, skylights ® Roofing ® Gutters ® Trellis, Fences and R gl S
Gates @ Paths @ Bricklaying @ Concrete work @ Dry rot, wet |Make this atirac-
rot & woodworm @ Floors—repairing, staining, polishing, 22
laying lino and carpet @ Glazing & Glass-cutting, drilling &
frosting ® Varnishing, Enamelling, French polishing @ Veneer-
ing, graining, marquetry @® Carpentry—tools, timber, joints, ;
plywood, glue, etc. ® Built-in furniture @ Shelves & sliding shelf 2
doors @ Re-upholstering ® Making deck-chair, bookcase, bedside | ,,~ : ,MS‘ "H,._F,.
table, folding table, first-aid cabinet, firescreen, etc. ® Leaded Admtp!lifier—'full
Lights @ Metal work—riveting, soldering, cutting, beaten copper el
work @ Electric defects and power tools, etc.

IN 2 STURDY VOLUMES
PLUS CASE OF HOW-TO-MAKE CHARTS |oinin) i

pieces of furniture
Full data and drawings for: Gate Leg Table, Bureau, Bookshelf, =
Garden Seat, Garden Chairs, Garden Table, Bathroom Stool, Bedside

Pedestal, Model Coaster, Firescreen Table, Model Yacht, Corner
Cabinet, Writing Desk, Hi-Fi Amplifier—8 watt output, Hall Telephone
Desk, Model Electric Launch, Table Lamp, Doll’s House.

Yes, this
famous  handy-
man’s knife, worth
several  shillings,
is yours free. It is
complete with two double
blades and special extra
blade for garden work.

GIVEN AWAY with every set . ..

The Famous STANLEY Handyman Knife

The Stanley Knife willi—eut and trim cardboard,
wallboard, leather, roofing materials, linoleum, carpets,

lipaper, upholstery materials, pl rboard, vencer, rubber,
rope, canvas, packing materials, etc.
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It’s amazing! A touch and it’s fixed,

fixed for kood! Just apply a thin, coat
of DUROFAST to the surfaces you want to
join—let' them dry—press them together by
hand—and that’s all! The bond is made—instantly
and lastingly! Here is the perfect adhesive for plastic
‘ materials. And for flexible materials, because DUROFAST is
flexible too. You can make joins in rubber, fabrics, leather and
canvas, and the join will bend freely with the materials. You can fix
shoe soles—DUROFAST bequ with the sole. Use DUROFAST for fixing
plastic laminates to table tops, etc. DUROFAST is waterproof and
oilpfoof, too. You’ll need this new Rawlplug adhesive in your

toolkit. Get a tube next time you’re out.

7

<=4

THE NVEW FAST CONTACT ADHESIVE

8éél

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7
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TELESCOPE MIRRORS. 6in. dia. X 48in. focus. Para-
bolised. Aluminised and anodised. Edged and centred.
First grade. £9/5/- ea. Carr. and insurance 10/- extra.
For flats and eyepieces see our lists.
4in. dia. X 3lin. focus. Aluminised, edged and centred,
£3/3/-. 50X eyepiece, 17/6. Flat §/6.
SCOUT TELESCOPES. 25 X 50 Terrestrial 3 draw.
Used, optically perfect, £7/15/-. As NEW with leather
case, £9/10/-. 50X or 75X eyepieces, 50/- ea. extra.
ELBOW TELESCOPES. 8 x 50, NEW and Boxed.
 £3/5/- ea. Ditto Latest type bloomed lever focus, £5.
Six other types available. See our lists.
NEW Mk. Il RECORDING CAMERAS. 2or 16
F.P.S. Variable shutter, 50, 100 or 1/300 sec. FI/9 lens
with iris to f/1-6. 50ft. magazine loading, 24 v. motor
driven. Complete in case with magazine. Brand new.
Checked and guaranteed perfect. £8/10/- ea.
BINOCULARS. BRAND NEW. WRAY 11 x 60, £32.
Ross I3 % 60, £30. Ross 7 X 50, £21. German 8 X 26,
£7/15/-. Ex-Gov. Types British and German also available.
MICROSCOPES. WATSON'S SERVICE, and similar
standard laboratory types. From £35. STIEN Minfature
microscopes. 4 turret objectives 100 to 500X. NEWY
£6/10/- ea. Others available. See out lists.
DRAWING INSTRUMENTS. The pick of the best
from 19/6 vo £6/10/-. See our lists.
PUMPS. STEWART TURNER. ELECTRIC, 220-240 v,
A.C. 600 G.P.H. 35 ft. hd. New, £9/15/-.
PUMPS. EX-GOV.24v. D.C. 400 G.P.H. Self-Priming
with transformer and rectifier for A.C. mains, £6/10/- ea.
Ditto 600 G.P.H., £8/10/-. 800 G.P.H. pump only, £6.
See our lists for others.
BATTERIES. Miniature. Silver Zinc. HI105, 15/-.
AMERICAN MINIATURE. 3 X 36v. plus | X 6v.in
sealed tin. Lead acid. 15/- lot.
NIFE TYPE. New filled. 10 a. cell, 10/-. 10 a. double
cell, £1. .
TELESCOPE OBJECT GLASSES. 4in.dia. X 15 in.
focus. Triple achromat, £12.
MINIATURE GEARED MOTORS. 24 v. (will run on
6 v.). Fitted elec. clutch, speed governor. Size only 1§ in.
% 3in. Contains 9 ball races. Bronze to steel worm gears.
Final speed one rev. per minute. Brand new, 35/- ea.
Transformer to run this motor from’' A.C. mains given
Free with each motor.
MOTOR AS ABOVE but in case with 700 ohm minia-
ture relay and two micro switches, etc., £2 ea. in sealed
cartons. 35 mm. or 2X2 PROJECTOR KITS. Lens
sets only unmounted from 33/6.
MOWUNTED SETS. Only require addition of lamphouse
and slide CARRIER to COMPLETE. When used with
specified lamp (20 v. 100 w.) and transformer we guarantee
light output on 3 ft. screen at least |5ft. candles. This is
better than many 300 and 500 w. jobs. Check for yourself.

TRIPLE CONDENSER in mounts, and 4in. focus lens
in mounts. Price £4/7/6. Lamp 5/~ ea. Transformer, 30/-.
2} sq. unmounted sets, 30/6. Mounted, £3/13/6.
ENLARGERS & PROJECTORS. 35 mm. and 24 'sq.
PLANS for 6 designs, 2/-.

TRANSFORMERS. 200-250 v. in. 50 v. 20 a. out.
Steel cased. New, £4/5/- ea. Carr. 10/-.

VALVES. Ex. Gov. Mains type. New and used. Guaran-
teed. 12 assorted, 15/

MINIATURE HALF WAY RECTIFIERS. M2X5,
WX25, DCEAG, WX6, WXI2. 2/-. ea.

LANDING LAMP MOTORS. With geared hinge
opening to 90 degs. Ideal for remote opening of garage
doors, etc. 24 v. D.C. Brand new, 17/6 ea.

R.A.F. FILM. 9}in. X 300fc. Panchromatic, £3/10/-
160ft., £2. 54in. x 47ft., 10/-.

PHOTO CELLS. Two in sealed unit, bridge connected
give 4 v. neg. or pos. up to 500 micro-amps. New and
boxed, I5/- ea.

RECORDING CAMERAS. Mk. |. Single shot or 2
F.P.S. /4 lens. 24 v. motor driven. Magazine load. Com-
plete In'case with magazine. Tested O.K., £3/15/- ea.
HELIOGRAPHS. Brand New. Complete in lovely
leather case. Ideal for sports and pastimes. Cost £30 ea.
Give away price, I5/- plus 3/6 carr.

SCHMIT TYPE PROJECTION UNITS. COM-
PRISING MIRROR, FLAT & CORRECTOR PLATE.
All glass mounted in sealed unit. As used in Ferranti
24K4, Decca and other T.V. sets. Takes MW /62 tube.
Brand New, £5 ea.

CLIN OMETERS.{ General purpose. All Brass. 0-90
degs., 17/6 ea. Cost £8.

TIME SWITCH MOTORS. 230 v. A.C. | rev. per 24
hrs., 17/6.

RIPLAY SWITCH. Metropolitan Vickers. 230 v. A.C.
Contains 20 rev. per hr. motor with switch contacts.
Polarised relay, thermal relay or cut-out, high frequency
relay :mechanism with transformers, etc., and warning
light. In glass fronted case as new. SPECIAL CLEARANCE
BARGAIN, 17/6.

ARDOMETER. OPTICAL RADIATION PYRO-
METER. 0-1,000 c. Perfect, £15.

COMPRESSORS. 6Hé6. Aircraft piston type. 100 Ib.
sq. in. Complete with spline shaft, 45/- ea.
RC/)TARYVANEVACU UM PUMPS. Size6in. X 5Sin.
15/- ea.

FLEXIBLE DRIVES, 23ft. long. Inner and outer with
unions. Brand new and boxed, 12/6.

TOGGLE SWITCHES. 4 pole change-over, Centre off.
230 v. 5a. Luminous tip. Ideal for motor reversal single
or three phase, etc., 2/6 ea., 24/- doz. On-Of metal
toggles, 1/- ea. Bakeiite. 10d.

YAXLEY TYPE SWITCHES. | way 9 pos., 1/9.

MINIATURE ROTARY. 2 way 6 pos. 4 w. 3 p., 2/6 ea

BELLING LEE. 5 pin plugs and sockets, 2/- pr., 18/- doz.

mOLUME CONTROLS & POTS. 12 assorted, 10/-
ew.

THREAD GAUGES. Plug and Caliper. Go-Nogo.

Mostly new. Cost over £3 ea. Calipers over £7. Calipers

to clear at 30/- ea., mainly adjustable type. Plugs, 30/ ea

State requirements. Low price for quantity.

ZEISS. VERTICAL COMPARATOR. Reading to

1/10,000in. Perfect, £80.

LARGE COMMERCIAL PROFILE PROJECTORS.

Several from £40.

OPTICALJULTRA CENTRIFUGE. Laboratory instru-

ment with camera, spare rotors and associated equipment.

Callers Only.

CAMBRIDGE Ph METER, £15.

MOTOR BLOWERS. 12 v, (car heater), 35/-. 24 v.

Ex.-Gov. New, 27/6, 12-24 v. A.C./D.C. miniature

motors with fan, 17/6 ea.

ASTRO TELESCOPEKITS. 32X. With20in. X 45mm.

Achromatic O.G. and Orthoscopic eyepiece with paxolin

tube, 50/~ ea. Or with |} focus Keplar eyepiece, 40/-.

45X Ditto with 27in. O.G. £3. Or with Keplar eyeptece:

50/-.

INFRA RED MONOCULARS. For detecting [.R..
light sources. Tested O.K., 50/- ea.

INFRA RED BINOCULARS. With power unit (12 v.
D.C.). Tested O.K,, £10. Most L.R. spares available.

WE HAVE MOST TYPES OF EX-GOVERNMENT OPTi-
CAL EQUIPMENT AVAILABLE IN FAIR QUANTITY,
Including A.A. SCOPES, GUNSIGHTS, RIFLE SIGHTS,
PERISCOPIC SIGHTS, TANK PERISCOPES, PERISCOPIC
& STEREOSCOPIC BINOCULARS, FLASH SPOTTERS.
REFLECTOR SIGHTS (Single and twin lens types) motor-
ised, etc. Large Photo lenses, VARIABLE POWER SCOPES
{Straight and angle). ELBOW TELESCOPES. Large
precision sighting and levelling telescopes. DEPRESSION
& OTHER RANGEFINDERS. CALIBRATED GEARED
HEADS. ALL TYPES SMALL MOTORS. CONVERTERS
DIAL SIGHTS, DIRECTORS, LIQUID COMPASSES,
SMALL SYNCHRONOUS MOTORS, SMIDT TYPE
MIRROR PROJECTION SYSTEMS, OPTICAL FLATS,
RELAYS,MECHANISMS ELECTRONIC,ETC.,ETC.,ETC.,

BOOKLETS—" HOW TO USE EX-GOVERNMENT
LENSES AND PRISMS,” Nos. | and 2, 2/6 ea., post éd.

LISTS FREE on receipt of STAMPED and addressed
envelope.

H. W.ENGLISH, 469 Rayleigh Road, Hutton, Brentwood, Essex w':;o:r 810

The finest and most efficlent model
Centre Flue Marine Boilers for craft

from 30” to 84" long. Made of solid drawn
Copper Tube and hard soldered throughout.
Fittings comprise “ Pop * safety valve, screw-

down fine-adjustment regulator, Pressure gauge
and syphon, Water gauge and check valve for feed pump.

@ No. |. Size 64” long by 34" dia. 54" high over funnel. 7 Cross
Tubes. Weight 3%-Ibs. Suit engines up to 3" B. & S.

Price £15.6.0d.

@ No. 2. 72" by 44" dia. Height over funnel 9”. 8 Cross Tubes.
Weight 532-Ibs. Suit engines I}” B. & S. Price £21.0.0d.

Blowlamp for either model £3.18.0d.

For full details of all types of Engines, Boilers, Fittings and
parts send for Model Shipping and Engineering Catalogue—
216 to our Northampton Address.

CENTRE
FLUE

MARINE
BOILER

112017177,

* * %

FLEXIBILITY
GREAT CUTTING POWER
HARDENED TEETH

% LONGER LIFE

Obtainable from Ironmongers, ete.

RASSETT-LVWKE L1p.

112 HIGH HOLBORN, LONDON W.C.I.
28 CORPORATION STREET, MANCHESTER
Head Office and Works: NORTHAMPTON ).

DARWINS TOOL DIVISION

STEAD & CO. LTD. MANOR WORKS, SHEFFIELD, 2

| THE CLEX)pLE 'HIGH SPEED HACKSAW

BLADE

Sticaldibiasts

FLEXIBLE HIGH SPEED
‘"HACKSAW BLADE

Here is the perfect blade for the handyman —
produced to give maximum cutting power to-
gether with flexibility, thus eliminating breakage.
The Steadfast Flexible High Speed blade is
ideal for the **difficult” jobs — and it costs no
more than any other High Speed blade.

CaSd e
DARWINS TOOL BIVISION
SHEFFIELD

'
sizo
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Y/ Assorted Springs. A complete
L - / Garage Service Kit. 42/- each.
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X No. 760
Three dozen Assorted

No. 1200
Three dozen Assorted | Light Compression

Extra Light Compression,

1 gross Assorted, §” to
4" diam., §” to 24" long,
2710 19S.W.G. 15/-.

Light Expansion Springs, Sgrings‘ 17 to 4" long,
suitable for carburettor | 22 to 18 S.W.G., {” to
control, etc. 13/6. 4" diam. 6/6.

Three dozen Assorted 17
to 47 long, }” to }” diam.,
19G to 15G. 5/6.

€94

Three dozen Assorted | Fine Expansion Springs. | Cut production costs with
Light Expansion }” to 7 | 1 gross Assorted 3" to §° | Terry’s Wire Circlips. We
diam., 2" to 6” long, 22 to | diam., $” to 2° long, 27 to | can supply immediately
18 S.W.G. 10/6. 20 S.W.G. 15/-. from stock—from 3" to §”.

No. 753 Looking for good Hose

Clips? Send for a Sample
of Terry’s Security Worm
Drive Hose Clip and
price list.

279

We know exactly how difficult it is
to find springs for experimental
work . . . we’ve been making quality
springs for over 100 years. So, we
confidently offer you our excellent
range of small boxed assortments
which covers a very wide range.

We can only show a few boxes. Send
us a p.c. for our full list. If ever you
are stuck with a spring problem let
our Research Department put their
long experience at your disposal.

Have you a presswork problem ?

If so, the help of our Design Staff is
yours for the asking.

TERRYS

Jor -SPRINGS

Really interested in Springs?“‘Spring
Design and Calculations™ 9th
Edition tells all—post free 12/6,

HERBERTTERRY& SONS LTD.
Redditch, Worcs.

(Makers of Quality Springs, Wireforms
and Presswork for over 100 years)

“TENS

The ideal Build-it-yourself
WELL

ONLY

£25

Complete
with all

There’s a versatile tool known by thousands the world

Accessories

as shown

New H.P. Terms
£5 down and 6
monthly pay-
ments of £3.15.0,

Works from Standarad Household Power Plug (10-15 amp. A.C.).
Welds up to any thickness plate. Brazes down to 26 swg plate.
Silver solders, Tins and Surface Hardens. Send Cash or Deposit for
immediate Delivery, or write for Fuller Details. Not a cheap choke
set, but a full WELDING TRANSFORMER in heavy gauge welded
steel case. Larger models available. 180 amp. £52 (£10.10.0 deposit)
and 360 amp. £95 (deposit by arrangement). Thousands in daily
use in factories and workshops throughout the World.

7 DAYS’ FREE TRIAL ON REQUEST

TAYLOR BROS. (mipbLEsBROUGH) LTD.

32 Baker Street, Middlesbrough, Yorks.
Tel. : 45241-2

Unconditionally
GUARANTEED

over as their ** third hand ""—the Mole Self-Grip Wrench.
it locks on to work with positive grip to remain there
until the release lever is touched. Super pliers, hand
vice, clamp are some of its many uses for Engineers,
Mechanics and especially the Handyman about the house
and garage. Have you a * third hand " ?

IN TWO SIZES, 77 12/6, 10" 15/- FROM
IRONMONGERS, MOTOR AND MOJOR
CYCLE ACCESSORY DEALERS.

% Ask for a Genuine Mole Wrench and }
look for the name on it. 'R AQC 4 4y

SELF-GRIP

WRENCH

MOLE

If in difficulty write to
M. MOLE & SON LTD., BIRMINGHAM, 3.
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Circular Fluorescent Lightihg

Introducing the “‘Saturn™, a won-
derful unit which will enrich your

room by its elegance and the
bright warm light from the fluor-
escent tube will light up every
corner of the room and bring out
the richness and colour of your
furnishings and decorations.

The top and bottom spheres are
available in red, vyellow, bluce,
opal and green 10 suit your taste.

Two modcls, 40 watt and 80
watt, both ap rox. 16
meter. Price, 40 watt !5/19/6. 80
watt £6/19/6, including tube and
suspending chain, nothing else to
buy. No extra wiring required,
simply take down the existing fits
ting, join the wires of the
“*Saturn’ and that.is all.

Running cost of the ‘“Saturn’
approx. 25 hours per unit for the
40 watt and 12 hours for the 80
watt. Light output of the 40 watt
is equivalent to the average 150
watt lamp and the 80 watt equi-
valent to two 150 watt lamps.

Catalogue of Miscellancous Equipment
Listing many items of Government
surplus with brief descriptions. This
catalorue is now printed and ready
for despatch. Free with all orders £1
or over, otherwise 1/- post free.

Component Storage Drawers
Stout board con-
struction these
drawers are ideal for
i small parts. Sup-
plied complete with
simple crection in-
structions—1/6 each
or 12 drawers cach
624 x6{in., 13/6,
post 2/-.

Thermostats

Useful for the control of appllances such
as convectors, gluepots, vulcanisers, hot
platcs, etc. Adjustable to operate over
temperature range 50-550 deg. F., fitted

wnh hcavy SIlvcr contacts,. 8/6. Other

types: ,3/6: 5 amp 8/6 amp.,

QMB, s .15 amp.. QMB, i5/-: 15 amp.,
encased wall mounting type, 29/6.
Super Transistor Kit

Makes ideal bedroom

radio, uses one' tran-

sistor and one crystal
diode. Complete with
2ca(s,e 19/6, post and ins.
162

Multimeter Kit
Ranges: D.C. volts: 0-5,

external ba(lents Mea-
sures A.C./D.C. voits.
D.C. current and ohms.
All the essential parts
including metal case.
2in. movine coil meter, selected resistors,
wire for shunts, range selector, switches,
calibsated  scale and full msuuctions,
price 19/6, plus 2/6 post and insurance.

Miniature
Microphone
American made, Dyna-
mic type, real bargain
at 2/6, phus 6dr post.

0-50 0-100, 0-500, [ile
1,000. A,C. voits 0-5,
050, 0-100, 0-500, 0.
l,()()d. D.C. mnlhamps
0-5, 0- lOO 0-500. Ohms
0-50,000 with mtemal'
batteries.. 0-500,000 with

Another Car Battery Charger
Bargain
Components would cost more

Car  Battery Charger—
rcady-made high output
battery charger in stove
enamelled  sheet  steel
louvred case. New, com-
plete and ready to work.
Rated at 12 v. 5 amps.
and variable rate selector
for trickle charging, also
a meter to show charging
rate. Suitable for 230/250
A.C. mains, Special snip price of 65/-,
plus 3/6 post and ins.

“Dim and Full” Switch

Particularly useful for controlling
photottood lamps which have only a
short life at full brilliance. This toggle
switch has three positions: the first
position_puts two lamps_in series at
half brilliance for setuing up, the
second position is off and the third
position full brilliance for the opecra-
tion shots. Also useful for controlling

night lights, heaters, etc., etc. Price
3/6 cach. Post 9d. Circuit diagram
included.

Rectifier Bargains

Selenium rectifier type 12 500 v. 4+ A.
half-wave, easily rebuilt into full wave
or multipie type, contains 30 mm.
discs. Price 8/6, plus 1/6 post. Type 13,
36 volt 9 amp. easily rebuilt into six futl
wave charger rectifiers suitable for 6- or
lZ-volt batteries at 3 amp., contains 24 x

mm. discs. Real bargain at 19/6, plus
l/6 post.

Yaxley Switches

1 Pole 3 way . . ... 1/6
1 Pole 5 way . 2/-
1 Pole 11 w. ... 216
2 Pole 2 way ccramlc .. 2/6
2 Pole 4 way ... . o . 2/-
2 Pole 6 way ... ... 26
2 Pole 8 way ... 3/6
2 Pole 11 way ... 3/6
2 Poie 12 way ... 4/6
3 Pole 3 way ... 1/6
3 Pole 6 way .. 3/6
4 Pole 4 way ... - o 3
6 Position shorting ... v 2/-
6 Pole 3 way ... - .. 2]6
6 Pole 3 way ceramic 5 .. 3/6
8 Pole 2 way ... .. 2/-
9 Pole 3 way ... . 26
12 Pole 2 way ... oo 2f-

Now reduced to 19,6

14in. T.V. cabinet
of the_ latest styling
—beautifully ven-
eered and polished
—limited quantity,
pale price 9/6 cach.
arriage and pack-
ing 3 { extra.
Masks 10/ - extry.

Morganite Potentiometers

Single and 2-gang
types available, stan-
dard size, with good
length spmdle
all  new an
boxed.
types, 1/- cach,
va(n)lves avallable:

S 4
2 meg. Gang type 3/- cach—valves avail-
able: SK4SK, 100K+100K, | meg.4+
4 mes., 2 mu;.+2 meR.

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders should be addressed to Dept. 1, at 66, Grove Road, Eastbourne.
Personal shoppers, however, can callat:

Electronics (Ruislip) Ltd., | Electroni Ltd | Elect {Finsbury Electronica (Manor
42-46, Windmill Hill, 268, London Road, ark) Ltd. Park) Ltd. ~
Ruislip, Middx. ydon. 29, Stroud Green R4, | 520, High Btreet North,
Fiasbary Park, N.4 Maoor Park, E.

Phone t RUISLIP 5780
Half day, Wednesday.

Phone: CRO 6558
Half day Wedpeaday.

Phone: ILFord 1011
. Half day, Thursday.

Phone: ARChway 1049
Half day, Tharsday.
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mm the only
PROGRESSIVE TEETH
HACKSAW BLADES

Save

img & Money
with
ONE BLADE- ANY JOB!
what! — any joh?
«...yes! any job!

because pitch ranges
progressively from 29 to 18 T.P.l.
and one blade cuts any material.
Aven Progressive Teeth Blades
are the same price as

standard hand blades

See your local dealer,
or write direct to:-

HAGK SAWS LIMITED

AVEN WORKS  CAPEL ST.  SHEFFIELD 6

= .
COLD AfR ..
___/-———\
TEMPERATE

/\ e

WARM

i |

MULTI-HEAT BLOWER UNIT

HERE’S SOMETHING REALLY EXCITING FOR THE PRACTICAL MECHANIC
A compact Mains Blower Unit al) ready for fitting into your own casing or ducting
Enabling you to construct ; Clothes Drying Cabinets, Forced Draught Convector
Heaters, Fan Cooling for Warm Weather, Greenhouse Heaters and Veatilators ;
all at a fraction of the cost of manufactured equivalents.

The unit comprises a top quality shaded pole motor of superb precision operating
at a speed of 2,600 r.p.m,, with a consumption of 18 waus. The rotor is die cast
with a precision ground spindle in * Oilite * bearings which are self aligning.

The Heater Unit consists of dual spirals which bles Ic gs of 1 or 2 kW. to be
used. The 3-bladed fan is of the very latest acro-dynamic design and displaces 280
cubic feet per minute. A small resistance is incorporated In the motor circult which
allows the fan to run at half speed. This feature together with the dua! clements
allows of six different temperatures. Send us a 4d. stamp for details or we will send
on 7 days’ approval against remittance.

PRICE : £4/15/3. Carriage & Packing : 3/3.
THE TECHNICAL SERVICES CO., BANSTEAD, SURREY

For other items, Hecter Cables, etc., send 6d, for Catalogue.
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It’s wonderfully easy to
develop your films with Unitol
and you always get beautiful,
fine grained negatives with a
wonderful range of tones.
So insist on Unitol —

developer that everybody likes !

Unitol

ONE OUNCE - ONE FILM - USE IT ONCE
4/- (250 cc. size)
7/6 (500 cc. size)
Unitol and Acid Fixing Measure 9d.

Unitol Calculator for developing
times 4d.

BT B LT LR FOR CONFIDENCE IN CHEMICALS

OF HENDON LTD

G}E\IV[ALG}]ESS

Wooden WORK BENCHES

Ideal for the handyman and crafisman, Sturdily
arranged and designed to last a lifetime. Just the
bench you need for those 101 odd jobs. Size: 4ft. 6in.

X 1ft. 8in. 'x 2ft. 7}in. high. Similar 99,6

to illustration but with 10in. drawer.
If outside our van area, Carr. & Pkg.
6/6 in Gt. Britain.

Strong, compact

GANTII.EVER TO0I. BOXES

For Craftsmen, Handyman and Do-It-Yourself
Enthusiast. Well designed and strongly made.
Store a large quantity of 1ools, etc., in a small space.
Ideal for those ** emergency ” tools. and the trays

will take many of the smaller articles. 48 ,6

16}in. x 8in. x8}m
Large size: ZOim x8m x8§m, 59/9

Strog TOOL CASES

4in. Parana pine carcass and lid dovetailed with Smm.
ply top and bottom. Strut hinges, leather handle
N.P. corner pieces. snap catches, locking clip dmi

Saw holders, 24 x 12 x 6in. 59 6

Carr. & Pkg. 3/6.

TOOL GHESTS

Stout ply top and bottom, carcass and lid dovetailed
to give ﬁrslcclass finish and strength. 8ize: 27in. X

10in. x 11 in. deep with metal corners. 59’6

Carr. & Pkg. 4/6 in Gt. Britain
HOL 8484

Brass Padlock 4/6 extra.

GAMAGES HOLBORN, LONDON, E.C.1.
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JUDGE FOR YOURSELF
WITHOUT OBLIGATION—

: e TS
e =4

NEWNES COMPLETE\

Gasand

ey

...,,
R a0
P ensE

| INCORPORATES TECHNIQUES
AND IDEAS FROM THE U.S.A.

The demand for skilled welders is increasing
—because this modern key technique is
being used in more and more factories and
repair shops. This means higher pay for
the man who understands his job fully,
Newnes COMPLETE GAS AND ARC
WELDER supplies the specialised know-
ledge which would take years to acquire in
the normal way. Prove its value—examine
it at home for 7 days, without cost or
obligation. Increase your earning power!

Produced for aspiring welders in
Motor and Aircraft Industries
General Engineering ® Ship Building
and Repair ® Railway Workshops
Electrical Manufacture, Etc.

CONTAINS THE KNOWLEDGE NEEDED
| FOR THESE EXAMINATIONS—

| Lloyd's; Aeronautical Inspection Directorate;
Association of Heating, Ventilating and Domestlc
Engineering Employers; Air Registration Board;
and the City and Guilds of London Institute.

EXPERT CONTRIBUTORS INCLUDE:

G. F. CHARGE, A.M.Inst. W., Chlef Examiner,
City and Guilds of London Institute Syllabus 86a.
Lecturer on welding theory and practice.

CoF lDd'Huchssnv, A.M.Inst.W., British Oxygen

544 Pages
614 Photos
and Drawings

139 Diagrams

and Tables
2 VOLUMES

Also Case of 14 Data
Charts. Plastic lam-
inated for hard wear
2 YEARS'
Postal Advisory
Servicz included

FREE
S. A. SALES, Manager, Weldcraft Ltd. Welding Engineer’s
EMANUELE STIERI, B.Sc., Specialist in welding and Pocket Book

allied subjects. (value 7/6) presented

to every purchaser.

EASY TERMS

LESS THAN HALF-A-CROWN A WEEK
IF RETAINED AFTER FREE EXAMINATION

To: George Newnes Ltd., 15-17 Long Acre, London, W.C.99.
Please send me Newnes COMPLETE GAS AND ARC WELDER without
obligation to purchase. I will either return the work ‘within 8 days or I will send
only 5/- deposit 8 days after delivery, then eleven monthly subscriptions of 10/-
until the sum of 115/- has been paid. Cash price in 8 days is 110/-.

Name ...ttt iietiieetasotessnssssesonnssssssscvssessnees
.................................................. Tt (V) where sopiicetre
HousecOWNER
OCCUPANION .. .o ovovoveessonnaassooooseraoasosisensans 2
Househatder
Your Signature ..... ;(‘ ......... d 3 2 'l ............... Living with Parents
(Or your Parent signs if you are under 21.) GA9 |Lossine asaren

I
|

!

!

|
GUHER 566060006000060060653000060000000 PPN bessesenataaann I
!
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Have you had your copy of

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-
TUNI should be in the hands of every 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 cxaminations and courses
in every branch of Engineering, Building, etc., outlines the
openings available and thé essential requirements to quick
promotion and describes the advantages of our Special Appoint-
ments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

[MECHANICAL

ENGINEERING
[Gen. Mech. Eng.-—Main-
ftenance — Draughtsman-
Ishipb—Heavy Diesel—Die
& Press Tool Work—Weld-
ing — Production Eng. —
ig & Tool Design — Sheet
Metal Work—Works Man-
jogement — Mining — Re-
frigeration — Metallurgy.

AUTOMOBILE
ENGINEERING
jGen. Automobile Eng.—
Maintenance & Repairs—
High Speed Diesel—

ELECTRICAL

ENGINEERING
Gen. Elec. Eng.—Elemen-
tary & Advanced Elec.
Technology — Installations
—Draughtsmanship—Sup-
ply — Malntenance —
Design.

BUILDING

Gen. Building—Heating &
Ventilation — Architecture
Draughtsmanship Sur-
veying—Clerk of Works—
Carpentry and Joinery—
o o I aluati

Garage M

THE

THC 3.1

-M.I.C.E.,
1

BRITISH

A4

WHICH ONE?

29-31,

Phone :

A.M.|.Prod.E., B.Sc.,
LIOB ARIBA AMIH&VE
.M.ILE.D,, "CITY & GUILDS COMMON
. CERT. OF EDUCATION, ETC.

INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,
WRIGHT'S LANE,
KENSINGTON, W.8.

RADIO &
ELECTRONICS
Gen. Radio Eng.—Radio
Servicing, Maintenance &
Repairs — Telegraphy —
Telephony — Television
C. & G. Telecommunica-
tions—Electronic Eng.—
Automation—Digital Com-
putors — Analogue Com-
putors—Data Processing—-
Instrumentation.

CIVIL ENGINEERING
Gen. Civ. Eng. — Sanitary
Eng. — Structural Eng. —
Road Eng. — Reinforced
Concrete — Geology.

WE HAVE A WIDB RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,
G.P.O. ENG., TEXTILE TECHNOLOGY, ETC,, ETC.

One of these qualifications would increase your earning powaer

A.M.Brit.l.R.E.,

WEStern 9861

T0 AMBITIOUS
GINEERS

WHAT THIS BOOK TELLS YOU

HOW to get a better paid. more

interesting job.

Y HOW to qualify for rapid pro-
motion.

W HOW o put some valuable
letters after your name and
become a ‘' key-man *

quickly and easily.

HOW to benefit from our free
Advisory and Appointments Depts.
WHERE today’s real opportunities
are . . . and HOW you can take
advantage of the chances you
are now missing.

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

144 PAGES OF EXPERT
CAREER-GUIDANCE

You are bound to benefit from
teading “ENGINEERING OPPOR-
TUNITIES,” and if you are earning
less than £20 a week you should send
for your copy of this enlightening
book now—FREE and without obli-
gation.

POST NOW ¢

vo: B.LET. 4108, COLLEGE
HOUSE, 29-31, WRIGHT'S LANE,§
KENSINGTON, W.8.

NG OPPORTU

ENGINEERI

Only .Zd
sta
ntcdcd’ 1[
posted in an
unsealed envelops.

Please send me FREE and without
] obligation, a copy of *“ ENGINEERING

OPPORTUNITIES.” I am interested in

(state subject, exam., or career)........... OB OOk L0000 e

NAME ....cicuiiiiiiiriciniacannnns R AU e p—
l ADDRESS.........ccovvrerreerrrennnen

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

.E.T. IS THE -LEADING INSTITUTE OF ITS KIND. IN THE: WORLD

April, 1960

VALUABLE NEW HANDBOOK

FREL:

‘ Engineering Opportunities” ?
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Editorial and Advertisement Offices
“ PRACTICAL MECHANICS
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Phone: Temple Bar 4363
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SUBSCRIPTION RATES

including postage for one year
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FAIR COMMENT

THE “ MECHANIKART *’

ART racing originated in America but is rapidly gaining a hold on the mind
K and imagination of the British public. Already it has been shown on tele-
vision several times and many articles have appeared in newspapers and
elsewhere. So far, however no journal has, to our knowledge, produced a set of
comprehensive instructions for building a kart. We plan to repair the omission and
preliminary. details of the * MechaniKart ” are given in the centre pages of this
issue. We are, in the next few issues, going to describe the construction of this
robust and speedy vehicle, stage-by-stage. This is no theoretical design: it has
already been tested and proved. However, for the benefit of our readers we are
going to build a “ MechaniKart ” in our workshop and describe the work in detail
as we go. The kit of parts has been obtained from Messrs. H. A. Wills Litd., and
our readers also can obtain any or all of the parts required from this firm. The

address is given in our centre pages. ‘

The first question our readers may ask is, “ How much will it cost?” The
answer to this depends upon the ingenuity of the individual. Some parts, of course,
will have to be obtained new, but it is surprising just what can be obtained second-
hand by someone who is determined enough in the search. Using all brand new
parts, the cost should be below £45.

As defined by the R.A.C. there are four classes of kart. The “ MechaniKart ”
can come into either class I or class I, i.e. a directly driven industrial engine is used.
‘This makes the kart simplicity itself to drive and anyone over the age of sixteen
can enter races. Wives and daughters are by no means excluded; there will be
special events for them to enter.

Your “ MechaniKart,” when you have built it, will provide a chance of thrills

-and enjoyment for the whole family and at the same time ensure for them a very

high standard of safety. The inherent stability of this design cannot be beaten.

EXPECTED IN THE “SIXTIES”’

No one knows what is in store for the human race in the future and those
who have in the past attempted to forecast coming events have been, in most
cases, sadly in error. A certain amount of limited prediction, however, has a
good chance of being borne out by actual events, if it is based on recent achievement
and does not look too far ahead.

One trend which is almost certain is an increase in the scope and use of auto-
mation. Far greater use of machines and automatic control for instance will be
made in the Post Office. Their use has already been started and as new types appear,
capable of carrying out more and more complicated operations, so will new jobs be
found for them to do. Factories will become nearer the * automatic ”’ ideal and in
those parts of the world where farming is carried on on a large scale, automatic
handling equipment will take much manual drudgery off the shoulders of the
farmworker.

Late in the “sixties ” it is said that plastic will start to replace conventional
materials in building and it is possible that the visual aspect of houses as we know
them will undergo a radical change. Straight and angular lines may be replaced by
sweeping curves. Colours too would be infinitely variable and repainting would
become a thing of the past. These changes would apply equally to indoor decoration
and it is expected that new developments in lighting will play a big part. A com-
pletely electroluminescent ceiling or wall may replace today’s conventional electric
bulb.

New materials are promised too for clothes, which may be proof against creasing,
dirt and wear. Synthetic foods made in the laboratory are expected to make their
appearance and vast improvement in wireless and television transmission is possible,
including the introduction of world-wide TV. Itwill be interesting to see how much
of the foregoing comes to pass.

_ The May 1960, issue will be published on April 29th. Order it now !
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Fig. 1.—An artist’s impres-
sion of the completed work-
shop furnace.

1o a gas flame is now considesed

obsclete in engineering workshops as
the results achieved are variable. A controlled
temperature electric furnace, however, ensures
uniformity in the work of heat treatment. A
small version of this type of furnace is
described here for such home workshop
processes as hardening, case-hardening and
tempering.

THE old practice of subjecting an article

General Description

Fig. 3 is a cutaway perspective view of the
furnace, and the construction shows that the
deep rectangular heating chamber or mufile
is first surrounded by a layer of heating wire,
a fireclay protection surface and finally the
remaining space is filled with insulating
material as a heat retainer and as a protection
against overheating of the casing. The latter
is a tubular and sheet metal fabrication.

Designed to operate on a consumption of
about 750 to 850 watts, the chamber has
external dimensions of 3in. X 33in. X 10in.—
an adequate size for most parts encountered in
the home workshop and garage. The intro-
duction of a pyrometer gives a control not
previously associated with this class of equip-
ment.

Figs. 2 and 3 give details of the steelwork
construction. Two large square plates held
apart by four tubes, through which long studs
are passed, form the basis of this unit. The
cover is of thin steel, brass or aluminium; any
mertal is suitable as little heat filtcrs through
the insulation material.

Both end plates are sawn or cropped from
3in. sheet. The front plate is marked out,
sawn and drilled, the rectangular hole for
access to the chamber being omitted until both
plates are prepared, and then the front
member is used as a template-cum-jig for
making the rear detail. This method ensures
the hole centres match each other; the latter
are not important provided they are directly
opposite each other. Finally cut the access
hole mentioned above, file off all the burrs,
and countersink the drilled holes on both
sides of the plates. Incidentally, though the
feet are shown on this drawing as separate
angle-pieces, the lengthening of both plates
to allow for the bending of these feet in
situ is possible.

Reinforcement of the door aperture is
necessary. Reinforcement is possibly not the
strict function of this piece of angle because it

NEWNES PRACTICAL MECHANICS

forms the basis for the door hinge and also
provides a small but useful shelf on which to
rest temporarily the parts either being
placed or withdrawn from the furnace. In full
size practice, articles are often placed in this
manner to pre-heat them prior to putting
them into the chamber.

‘The comparatively long muffle requires a
firm support at both ends. ‘there is little
risk of breakage once installation is complete.
A slight degree of expansion is necessary, but
if the movement is too much, it is likely to
become a nuisance when moving articles
about the furnace.

D

%
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BY
JOHN
WALLER

For Hardening, Case-

Hardening and Tempering
in the Home Workshop

A light fabricated bracket bent and brazed
as shown in Fig. 3, and held to the tubutar
struts with the aid of one screw at each side is
adequate. ‘lI'his bracket is arranged at the
rear and clear of the windings. The spring
loaded member is not generally efficient for
the supporting process and is preferably used
merely as a device to keep the muffle held
against the furnace front. A supporting piece
is attached to the inside of this latter; it has a
dual function to perform in that it makes a
setting for a generous supply of Pyruma which
is necessary to prevent the front of the furnace
from becoming hot. A door and electric
connection completes
the main assembly and
7 the remaining parts are

] in the form of attach-

s

ments which are fitted
as time permits.
Electric
y ; plug.
K

—’

4; Brass

earth
plate.

Commencing
Construction
Once the front and
rear plates have been
cut and filed up and the
tubes which act as
spacers made exactly
the same length, the
tin. Whit. studs are
passed through the
bores and the nuts
tightened securely to

=

reduce the amount of

==

movement to a mini-

S

mum. The fitting of
the cover will eliminate
further movement and
make a rigid assembly
when the furnace ‘'is
¥ secured to the bench.
It is more convenient
to make up the door
and frame as a separate

Rear
= plate.

Fie. 2.—Sectional mew of the front and rear ends of the furnace.

&_"L},{_ _____ unit rather than fit
________ parts to a heavy casing
NEET RS assembly. Once the
N = e — 4 door swings easily, it
Foot.(Atternative method :’ﬁ%’:ﬁi iat ff,":ﬂ'eef,tﬁf,l:
instead of bending over rectangular  aperture.
front and rear plates, ~—a_ When the frame is

fitted the inside is also
coated to prevent heat
loss.

I
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Winding the Muffle

The muffle is wound with No. 24 Gauge
Nichrome V wire. The wire is carefully wound
round the muffle with turns }in. apart—a
little patience when performing this work will
ensure they are evenly spaced and that they
lay tightly against the outside surface of the
chamber. Wind to about 1}in. from each end
and snip off the wire leaving a strand of 3in.
for subsequent joining at the rear end and
some 1oin. trailing from the front. Twist
these together for an inch or so and then they
do not become easily entangled with the frame
when the chamber is assembled.

Insulation

On top of these wires a rather thick covering
of Alumina cement is applied. The mixture is
made thin enough to apply easily with a brush
in the first instance, and then a thicker layer is
put on after the original layer is partially dry.
This cement is allowed to dry thoroughly.
Let the muffle remain in a dry atmosphere for
a day or so and then place it for a while in the
family airing cupboard for a further period.
Again cover the cement with a thicker layer of
fireclay (two tins of Pyruma will be ample)
spreading with a small trowel of the type
using for pointing brickwork. Endeavour to
maintain a uniform thickness of about %in.
over the coils and allow it to spread }in. past
the last coil. Again allow to dry slowly and
make good the cracks that appear during this
process by gently scraping out a groove and
applying further fireclay.

Door Construction
‘This is a sheet metal member with the usual
simple hinges and catch if this is considered

k
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necessary (see Fig. 3). The inner surface is
thickly coated with fireclay 4s a means of
keeping the door and handle cool. The hinge
pin is an easy fit to ensure the door opens
without any trace of stickiness. If the hinge
parts are assembled in the door by screws,
they can be moved slightly to keep the pin

Fig. 4.—The Sunvic * Simmerstat.”

correctly aligned. This is better than riveting
the top and bottom details as this generally
requires a reaming operation with both in
position to make both holes in line. As a long
reamer is seldom available this work is thus
not easy to perform. The mica window is a
refinement, but whether this is really essential
is a matter of personal choice and depends on

Sheet metal
cover.

Thickening plate.

Headed pin

Minge attached to door

Cover plate.

Hinge piece attached
to front of furnace

by screws.
/. ‘
\\

Stop pin. Q

Platform angle plate
1/8°x3/4"x 212"

V32*x 12" dia.

SCrews.

Fig. 3.—Cutaway perspective view of the whole furnace and
insets showing spyhole cover plate and plug details.

Cover plate steel
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Assembling the Parts

Once the frame is assembled work can
proceed on the installation of the muffle. To
facilitate this operation, the door is temporarily
removed to avoid it swinging open as the
furnace is turned round while adjustments are
being made. Add the insulators to the wires
which already hang from beneath the fireclay
coating, and connect these to the usual two pin
power plug. The rear of the furnace is the
obvious first choice for this detail, but set it in
a convenient position on the side of the power
line and where it is easily accessible.

‘The cover is made from thin sheet—cut to
width in the first instance to fit between the
frame members, and then gently rolled over
the tubes. This is secured in position with the
aid of tiny screws fitting in holes drilled at
intervals through the tubular details. The
lower cover is a piece of the same thin plate
and is the last item fitted.

Pack the inside with Grade 3 Vermiculite.
Tuck it carefully round the top of the muffie
and gradually fill the remaining space until the
muffle and wires are literally buried.

The Thermostat

Some form of control is essential together
with the use of a pyrometer for ascertaining
the temperature of the muffle. The thermo-
stat is a product of Sunvic Controls L.td. of
Harlow, Essex, who issue a leaflet showing the
wiring points, and the reader should request
one of these when writing for his unit. A
simple panel type mounting in a wall or
bench is the most convenient way of installing
this thermostat. The photograph, Fig. 4,
shows its appearance.

the work undertaken. (Concluded on page 322)
12Y8" inside 10~
insulating sleeve. ™ ———————— §"centres.
e o Electr 'Cm Rear plate.

Knob.
$ Tubes 3/4° od.
Door g thrck walled.
Brass ring 1 Spring clip.
holding { \ SPEaS
mica disc. Bottom cover plate

attached to -tubes
by screws

2NN

%\ Front plate Note -

Hole is drilled after
marking out fromn
cover plate detait
as a spy hole

£

x>
S
N
N ",
Rear support,
Cover wires ~Vermiculite Na3

with alumina cement.
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matter and is based on the idea of a
bulb being lit up when a correct
answer is given. By using interchangeable
boards, there is no limit to the variety of

THE construction of the board is a simple

Fig. 1.—Back of the

CHEN, - master board.
I/2 ™ * .

Battery

Fig. 2.—Space for storing
spare boards.

NEWNES PRACTICAL MECHANICS

knowledge that can be tested by children
themselves, once the foundation or muaster
board has been wired. Table boards can be
drawn up not only in numbers, but also in
money, and weights and measures.

The electric checking board outlined here
has two extra boards, which are stored at the
rear when not in use, thus concealing the
wiring and battery.

Construction

Cut peg board into three sections 2ft. X
2ft. Place these on top of each other, aligning
the holes by means of four pegs or by tying
pairs of holes with string. Now cut the three
sections together to dimensions required,
each section thus being exactly alike with
holes aligned. While the three sections are
together, cut a hole to allow the bulb to
project.

Paint the peg board and write the questions
and answers in ink, which is quicker and
neater than trying to paint them. There are
four columns of questions and four columns
of answers. The answers are arranged in
numerical order so that when the answer is
known, the finding of its position on the
board is facilitated.

Attach wires at the back of board from
question to answer (Fig. 1) by means of

Fun with the
MULTIPLICATION

Materials Required

The quantity of materials will vary with
the size of boards required—in this
case 23in. X 22in., with room for sixty
problems on each board.

Pegboard 6ft. X 2ft.

120 tubular rivets—obtainable at leather
shop.

16yd. of plastic-covered low-voltage wire.

Flash lamp bulb and small holder or,
better still, a green or red panel light,
obtainable cheaply from electrical
stores, where ex-Government electrical
equipment is dismantled.

45 V. bell battery and two terminals.

Screws and small panel pins.

Two lengths of wood 8ft. X 14in. X fin.
and 8ft. X 24in. X }in.

Cream or white paint and Indian ink.

Total cost approximately £1.

April, 1960

TABLE

By T. JONES

tubular rivets, which only need hammering to
fix permanently. This constitutes the master
board. 4

Nail the master board to four lengths of
wood, 13in. X %in. which form the frame-
work. The 14in. provides depth for storage
of the battery. Screw four lengths of wood
23 in X }in. to this framework and to each
other, so that space is allowed for storing
spare boards at the back (Fig. 2). Screw two
revolving feet to the base so that the whole
may stand securely. ‘The handle at the top is
optional. Attach the bulb holder at the rear
so that the bulb projects through the hole cut
previously. Wire as in Fig. 3.

Prepare questions and answers on the
other boards as required. A spare board is
shown in Fig. 4. Questions and answers must
have the'same relative position as those on the
master board. The interchangeable board .is
placed on top of the master board and is
aligned and held in place by four nuts and
bolts which project from the four corner
regions of the master board. Thus the holes
of the interchangeable board lie immediately
over the rivet heads of the master board and
are easily reached with the terminal point.

Buib holder ':

Question :
]
]
’

'd

\ -

Battery

Fig. 3.—Wiring details.

a3 53

Fig. 4.—A spare board (parts of £1)
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HEN making a slide
projector, episcope,
enlarger or similar

equipment, or using a
camera for close-up shots,

The Answer

calculation to find the image
distance or focal length may
be of advantage, rather than
using trial and error
methods. For example, it may
be necessary to know how
large a picture can be ob-
tained from a projector in a
small room which limits the distance between
screen and projector, or what focal length lens
to use in an enlarger or home constructed
projector, for a given maximum picture size.
Cases such as these can be calculated readily,
and with sufficient accuracy for all ordinary
purposes. This will avoid trial and error, or
purchasing or setting up unsuitable lenses,
etc. It should be noted that the same units
should be used throughout in any calculation,
and inches will often be convenient.

Finding the Focal Length

Normally, when a lens is purchased, its
focal length will be known, but with ex-
service or surplus lenses, or lenses obtained
secondhand, or already available, it may not be.
In this case, one of the methods shown in
Fig. 1 may be used to discover the focal length.

With a simple magnifying or convex lens,
the focal length can be found by holding the
lens so that it forms a sharp image of a
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Fig. 1.—Finding the focal length of a lens.

distant object on a screen or sheet of white
paper. The focal length is then found by
measuring the distance between lens and
screen, as in Fig. 1. A bright object such as a
distant street lamp, or sunlit building, will
give a clear image if the test is made in a dimly
lit room. The actual distance between lens
and screen may be very small with a powerful
lens, extending up to 3oin. or more with weak
supplementary lenses.

Compound Lenses

A camera, enlarger or projector lens will
usually consist of three or more lenses, in a
mounting, and the position from which to
measure focal length will then be unknown.
For approximate results, focus a distant
object as for the simple lens, and measure
from screen to iris ring. If a more accurate
result is necessary, the lens should first be
focused at infinity; that is, so as to produce a
sharp image of a distant object, as already
explained. A mark is then made in line with
some part of the lens or its mount. A close
object such as a ruler is then focused on the
screen. The lens will have to be moved
slightly away from the screen, to do this. A

second mark is then made level with the same
part of the lens or mount as was used for the
infinity mark mentioned. The distance
between these two marks is measured, and is
the ‘‘ lens movement ”’ (Fig. 1). The size of
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Fig. 2.—Focal length of a supplementary.

the image thrown on the screen is then

measured. The focal length of the lens is then

equal to the following:

Lens Movement X Subject Size
Image Size.

'This method is recommended
for special compound lenses
where the actual nodal point of
the assembly may lie outside the
lens mount. Measurement will
be simplified by placing the lens
on a V-shaped block resting on a
flat board or ‘‘ optical bench,”
. rather than holding it by hand.

Supplementary Powers

A camera, enlarger or pro-
jector lens may be of unsuitable
focal length for the purpose in
view, or a spare lens may be used
as a supplementary to reduce the
focal length of a camera, enlarger
or projector lens. The result of such a
change may be very important, as will be
seen.

When photographing near objects, the focal
length of the supplementary should equal the
required working distance, as shown in Fig. 2.
With a supplementary of given focal length,
the subject should therefore be placed at this
distance. Alternatively, if an object is to be
photographed at a certain dis-
tance, a lens of this focal length
needs to be used.

The “ power *’ or focal length
of supplementary lenses is given
indioptres,a 1-dioptre lens having
a focal length of 1 metre. With
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to Your Problem May be Here!

approximately as follows:

Power of

Supplementary Subject Distances
1-dioptre 39in. to 2o0in.
2-dioptre 2o0in. to 13in.
3-dioptre 13in. to 1oin.
4-dioptre 10in. to 84in.

When a projector or enlarger has a lens of
certain focal length, a larger picture can only
be obtained by moving the screen farther
away, or by reducing the focal length of the
lens. In small rooms, or with a short enlarger
column, the distance to the screen or base-
board will be limted. In this case a larger
picture can be secured by adding a supple-
mentary of such power as will
reduce the focal length of the
existing lens by a suitable
degree. The approximate focal
length of the extra lens can
be found from the following:
ggigwhere OF is the ori-
ginal focal length of the lens,
and F is the focal length actually
required. For example, assume
a camera lens of 44in. focal
length is to be used in an en-
larger, but that a 3in. lens is rcally required
to obtain sufficiently large prints. The
calculation is:

4t X 3 134
4t —3 1}

‘The addition of a 9in. focus supplementary
would thus allow the focal length of the 44in.
lens to be reduced to 3in.

Subject

= gin.

Lens and Distance

It is often useful to know what size picture
can be obtained from a given enlarger or
projector, when the column, or room size,
limits the distance between lens and the
image thrown. Or it may be necessary tc
work out the best focal length for a projectc~
or enlarger lens, to give a picture of certain
size.

In Fig. 3 it is assumed that a pictn-e 18in.
wide is required from a home-constructed
projector, and that the projector cannot Le
more than sft. from the screen. The size of
the slide or transparency fitted in the pro-
jector will be known, and the focal length of
the lens for the desired picture size can then
be found from the following:

Distance to screen

Focal length = Linear ratio + 1
For example, an 18in. wide picture is

(Concluded at foot of next page.)

Available distance

the camera lens set at infinity, a
1-dioptre supplementary would
thus give sharp focus at approxi-
mately 39in. Because the camera
itself be focused upon nearer
distances, down to about 3ft., any
one supplementaty will cover a
certain subject distance. These
distances, for various lenses, are

i
-

Fig. 3.—Focal length and projector
distance.
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HEN processing their films most
W photographers take great care to
adjust carefully the temperature of
developer and fixer to the required value
(usually 65 deg. F), but many seldom give
much thought to the temperature of the
developer during a printing session. How-
ever, this is just as important, for a good
negative cannot be expected to yield a rich
print if the developer is too cold: the action
of the hydroquinone is slowed down and a
muddy-looking print, lacking in contrast,
results. The use of a heater under the
developing dish is recommended and such
a piece of equipment is easily made. The
one described here is equal in performance
and appearance to commercially available
models and has the advantage of being much
cheaper. The materials required are few
and easily available, whilst the actual con-
struction of the heater is quite simple.

Dimensions

The dimensions of the author’s own dish-
heater are 10in, X 8in. X 1}in., but other
sizes can be constructed to suit individual

requirements. The body of the heater con-
sists of an inverted tray cut from a piece
of 20g. aluminium sheeting, 13in. X 11in.
and bent carefully to size (a radio-chassis
would give this ready-made, but is more

| Auminium

costly). This is screwed P\Lywood basew

at the corners to a piece
of $in. plywood covered
with a sheet of asbestos.
The plywood is inset so
that any spilled liquid

“. inverted tray
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By E. W. Summers, B.Sc.
It Costs Only 12s. 6d.

will run down the aluminium but cannot
seep inside. The mains lead is a length
of 3-core, 5 amp. rubber-covered cable which
enters the box at one end through a rubber
grommet and is secured to the floor of the box
with a cable clip. The live and neutral leads
go to a terminal block and the earth wire is
screwed to the edge of the plywood so that it
makes contact with the aluminium. The two
ceramic-insulated leads from a resistance mat
are connected to the other side of the ter-
minal block, the mat being supported }in.
above the asbestos with bolts through mica
tubes.

Heating Element

The resistance mat is the heating element,
having a resistance of 650 ohms., which, on
230 volts supply, yields about 8o watts. This
is sufficient to maintain a dish of developer
at a temperature of 70 deg. F. in even the
coldest weather. In fact, it is usually necessary
to switch off the power for a time occasionally
but this is no inconvenience and a thermo-
meter in the dish will give suitable warning of
when to do this. A thermostat could be fitted
at an extra cost of about 7s. 6d. A coat of heat-
resistant matt black paint can be applied to
the underside of the aluminium to improve
heat distribution, but this is not essential.

The resistance mat is obtainable from
London Central Radio Stores, 23 Lisle Street,
W.C.2 and cost about 3s. 6d.

Mains lead
o
~ Terminal block

General layout and dimensions
of heater.

Lens Calculations
(Concluded from previous page.)

desired, and the usable width of the slide is
1in., with the projector sft. (6oin.) away. The
focal length is thus:

186-(}’— 15 3-1in. approximately.

An absolutely exact calculation is not
required because it is possible to move the
screen or projector very slightly, so that in
practice a 3in. or 3}in. lens would be per-
fectly satisfactory.

The same calculation can be used to find
the maximum degree of enlargement obtain-
able with an enlarger, with a specified column
and lens. With a home constructed enlarger,

the length of the column, for a given degree of

enlargement and lens, can be similarly
calculated. Referring to Fig. 4, it may be
assumed as example that 2in. square portions
-of 2}in. square negatives will be enlarged up
to a maximum of 8in. X 8in., and that a
7-5cm. camera lens is to be used in the
enlarger. The distance between negative and
baseboard to allow this can then be found
from the calaculation:

Focal length X (ratio + 1)*

ratio

Distance =

Negative in
_carrier \

Negative tq baseboard

distance

Enlargement ‘size required
Fig. 4.—Enlarger column length.

In the example, the 7-5cm. lens can have its
focal length expressed in inches, or the dis-
tance may be found in cm. Using the former
method, focal length = 3in., and ratio of
negative to enlarged image 1s X 4. Therefore
.3 X325

the distance 19in. approximately.

The same calculation will show how far a
projector must be from the screen; to obtain a
picture of given size, the focal length of the
projector lens being known. It is irmportant to
remember that the ratio figure is a linear one,
obtained by comparing the width of the
picture with that of the usable width of
the negative. The ratio between the area
of the picture, and negative or transparency
should not be used in error.
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Fig. 1.—The completed Hi-Fi cabinet.

SOUND reproducing system is not
necessarily as good as, but it certainly
cannot be better than, its speaker

A

¢+ system. There is available a wide choice of

speaker movements capable of giving high
quality results but the best of them will give
poor réeproduction if not operated in a suitable
enclosure. These movements generally operate
on the moving coil principle and interested
readers can study this in a good radio text-
book. It is not easy to design a single speaker

S

Fig. 2—The W.B. HF1214 speaker.

which will respond equally well to all the
.sounds that the ear can detect. Cheaper
speakers fall far short of this. Multiple speaker
systems, unless very expensive suffer from a
number of disadvantages and; in the author’s
opinion, the best plan where expenditure is
limited, is to buy a good quality single unit.
Speaker quality, incidentally is not related to
cone size. :

Ideal Speaker

Ideally, for fidelity, work a frequency
response from below 50 c.p.s. to above 12,000
c.p.s. is desirable and this range to be even
over its length. On a graph such a response
would appear as a straight line, but as, in
actual fact, such perfection is unobtainable, it
is more likely to have several deviations.

For the range of frequencies needed for
reproduction to qualify as ‘‘ high fidelity,” a
power handling capacity of ten watts is
probably a minimum and 15 watts desirable.

For the present work, the HF1214, a 15-
watt 12in. speaker made by Messrs. Whiteley
Electric has been chosen. This is shown in
Fig. 2. Its frequency response when properly
housed extends from 25 ¢.p.s. to 14,000 c.p.s.

»

The Secret of
Quality Sound
Reproduction

is a Properly

Designed

CA
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(see Figs. 3 and 4). Construction should be
substantial, thick plywood usually being used
to avoid vibrations and a lining of sound
absorbent material being installed.

In the same wall as the speaker opening,
another hole, known as the port, is made and
its size has an effect on the resonant frequency
of the cabinet. This then is the basic design
for a bass reflex cabinet as shown in Fig. 3.
There are many complications in speaker
design, but fortunately manufacturers provide
the necessary measurements for their speakers.
It is the enclosed volume of the cabinet which
is important, i.e., inside dimensions.” Small
changes in the relevant dimensions of length,
breadth and height, so long as the enclosed
volume remains the same, are not likely to
have any apparent effect on results.

The cabinet still works out quite large and
a reduced size is practicable if the port, in-
stead of merely being a hole, is made as the
opening: of a short tunnel extending inwards
into the cabinet. This is called the ducted
port and is shown in Fig. 3. This illustration
also shows all the necessary inside dimensions
for housing the W.B. type HF 1214 speaker.
As these are inside dimensions, the thickness
of the panels must be allowed for when pre-
paring the panels. The ducted port dimen-
sions are those actually for the duct—the
timbér walls project into the cabinet space.
The speaker opening and port are placed
centrally across the width of the front.

R. Hindle Tells You How One Can Be Made

This speaker may be too large for some
constructors and with this in mind dimensions
suitable for smaller speakers will also be given.
The same principles regarding construction
should be followed.

Points About Cabinet Design

When a speaker is operated without a
cabinet, bass notes are seriously reduced and
the sound is tinny and high pitched. This is
because sound is emitted from both front and
back of the cone. The classic way to prevent
this interference between front and rear is to
cut a hole in the middle of an extensive flat
surface and mount.the speaker over it, i.e.,
form a baffle. For a given frontal area, the
effect of a larger baffie can be achieved by
putting extensions towards the rear so that the
speaker is mounted on the front wall of a box

Fig. 4—A view of the inside of the author’s
completed cabinet.

1
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Fig. 3.—Inside dimensions of a cabinet with a

ducted port.

Alternative Sizes

Before commencing actual cabinet con-
struction, the following table listing the
dimensions necessary for cabinets to house
other speakers in the W.B. range, is given.
in

in. in. in.

Nominal Cone size 6 8 9 )
HF610 HF810 HF91z HF 1012

ype . A
Power Capacity in
Watts

5 3 H 7 10
Bass resonance in
cycles/sec. 70 65 45 3s
in. in. in. in.
Inside height 21 22 30 38¢
»  width 14 16 22} zg
,»  depth 10 11 I g X
Width of port 3 7 ] ok
Dia. of speaker aper-
ture 52 7 8¢ ot
Height of port 3 4 sk st
Depth of port 4 4 s 5
Inside top cabinet to
speaker aperture 4 3 6 8
Between speaker
aperture and port 4 4 6 8
Bottom port to bot-
tom inside cabinet 31 4 41 8
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Construction

The material used for the walls of the
cabinet should be as thick as practicable.
Actually $in. plywood was used for the proto-
type and was veneered on one side with
walnut for surfaces that are visible in the
completed cabinet. A cabinet made to a
similar design but for a smaller speaker was
constructed from unfaced ply and an extra-
ordinarily realistic decorative effect was
achieved by covering the outside surfaces with
the imitation wood grain paper obtainable
from wallpaper stores.

The joints of the structure must be airtight
and mechanically strong, with all corners
reinforced. This is achieved by building the
cabinet around a frame made of 1in. X Iin.
timber. This rin. X 1in. should be cut so that
when assembled it will form a frame as in
Fig. 5 with outside dimensions equal to the
inside cabinet dimensions required, e.g., 39in.
high x 27in. X 18in. From the point of
view of sound, it is immaterial whether the
finished cabinet is made to stand with the
long dimension upright or horizontal, but
from a decorative point of view it will affect
the parts that are to be veneered. Before
beginning construction give careful thought
to how the cabinet will fit into the room. Also
bear in mind that some slight change in a
given dimension can be made so long as the
other dimensions are also changed so as to
keep the contained volume the same.

Cladding the Frame
Six pieces of {in. plywood,are needed as

under to “ clothe ” the frame. If the outer
surfaces are to be veneered the parts needing
this treatment are indicated.

Two off 39in. X 27in. for back and front
(front veneered).

‘Two off 273in. X 194in. for top and bottom
(top veneered).

Two off 394in. X 194in. for sides (both
veneered).

The front piece has two pieces cut out as
shown in Fig. 3, one to make the hole for the
speaker and the other for the port.

The top, bottom and two sides are as-
sembled with the 1in. X r1in. frame pieces so
that they leave front and back cavities into
which the front and back pieces will fit snugly
and flush with the top, bottom and side pieces
already assembled. All joints should be
firmly glued and screwed (from the inside).
The corner joints are actually made up as
inset in Fig. 5, the corner being finished

= .
== —

- 6’/2” 4/1 411 *_ 4;, 6’/?”

Fig. 7.—Stages
in preparation of
coaxial cable.

Fig. 6.—Cross "f’\i‘— z ey - e e
sectionof thefront 1% Bx%b Fabric .
board. . Screwdriver
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smoothly by means of a quarter round
moulding with }in. sides. The corner as
shown is, in fact, the view at the front and
back at the present stage in construction, the
1in. X rin. frame being inset from the edge of
the top, bottom and sides by the thickness of
the front and back pieces (i.e., {in.).

The Ducted Port

The port is made up as at Fig. 5, with
joints glued and screwed, and is then glued
and screwed to the front piece so that it
coincides exactly with the aperture in the
front piece. Note also that the aperture in the
front piece then, in effect, becomes an exten-
sion to the duct equal to the thickness of the
front piece, therefore the duct is made 123in.
wide X s}in. deep which, with the }in.
thickness of the front makes up the 6in. needed
for the duct. The two duct sides are siin. X
gin. high. The front piece is then glued and
screwed firmly into the position with the
ducted port to the bottom extending into the
cabinet and the speaker aperture to the top.
Screws to hold the duct and to fix the front
piece into position can go in from the front
and there is no need to hide the countersunk
heads at this stage because later processes
will cover them. The cabinet main structure
is now complete except for the back.

The back piece cannot be glued because it
must be removable to_fit the speaker so
provision for many screws to fix it firmly
should be made. Four to each side and three
at top and bottom were used in the prototype.
Do not attempt to fit any quick release
arrangement—there is no . substitute for
firmly screwing. Unless the back is really
substantial it should be stiffened by means of
cross members securely glued and screwed to
it to divide it into halves or quarters.

Speaker Front

Fix a 12in. wide strip of speaker fabric,
obtainable from radio shops, the full length of
the cabinet, positioned centrally to cover both
apertures. The edges of the fabric are hidden
by two ornamental strips of wood #in. thick

*and projecting out from the cabinet fin.

These are rounded at their ends. It will be
seen from Fig. 1 that two more such strips of
wood of similar dimensions are spaced
equally between the two. These merely
represent a concession to appearance. Fig. 6
gives the cross-section of the front with these
strips in position and will clarify the above
description.

The loudspeaker movement can now be
mounted into position so that it is exactly
central over the round hole in the front of the
cabinet. This is easier said than done unless a
circle is drawn concentric with the hole and
larger in diameter than the speaker. The
speaker can then be centred inside this circle.
The speaker must be screwed very firmly to
the front. Take great care in handling the
speaker. The cone can easily be damaged by
careless handling. Most certainly take care to
avoid dropping the unit or causing any
mechanical shock.

Acoustic Treatment

‘The whole of the interior surfaces must be
lined with a suitable sound absorbing treat-
ment. This acoustic lining must cover the

o
speaker
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whole of the inside surfaces and also the out-
side surfaces of the duct within the cabinet.
A curtaih of similar material should be hung
from the top of the cabinet extending the full
width and hanging midway between front and
back so that it is behind the movement. It
must be quite free to move at both sides and
the bottom. A very satisfactory material, and
the one chosen for the present.cabinet, is
““ bonded acetate fibre ”’ (B.A.F.) which is
available from Southalls (Birmingham) Ltd.,
Industrial Division, Charford Mills, Saltley,
Birmingham 8. The particular grade used has
the specification * 80z. 24 denier,”” nominally
1in. thick. About seven yards 36in. wide will
serve the present purpose. This material is
very clean to handle and does not leave bits all
over the room when it is.cut; perhaps more
important, no little bits will contaminate the
speaker movement itself!

Cut this material to give complete coverage
of the inner surfaces of the cabinet. It does
not matter if there are any joins or if there is
some overlap of the material. Cut it away
round the speaker frame so that it fits snugly
up to the movement. Do not put any material
inside the duct but cover the external surfaces
of it.

Gluing

The material is glued into place, first paint-
ing the surface of the wood with cold water
glue and then pressing the fibre sheets into
place. The method adopted to fix the curtain
was first to line the top of the cabinet with a
piece extending 9in. from the front board (that
is half the distance between front and back).
Then one piece long enough to cover the
remaining part of the top and for the curtain
down to the bottom of the cabinet was cut.
The part of the top not already lined was then
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painted with glue and the curtain piece was
pressed into position. To take the weight of
the hanging curtain pins were used along the
line where the curtain piece met the other
piece across the top. Now the back piece
should be lined with the material but leaving
it short of the edges so that it will not get in
the way when the back is placed into position.

Speaker Connections

Before fitting the back it is necessary to
make the connections to the speaker. The
ideal material is a length of coaxial cable such
as is used for television aerials, the length of
course depending on how far the connection
has to go to the amplifier. The author has a
permanent wiring under the floorboards from
the amplifier cabinet to the part of the room
occupied by the speaker. This is carried
out with coaxial cable and terminates at the
skirting with a coaxial socket such as is
provided for television aerials and in this
case only a short lead is needed from the
speaker.

To make the connection to the speaker, bare
the end of the inner wire of the coaxial cable
and solder this to one tag of the speaker (it
does not matter which). The outer braid is
connected to the other tag. Care must be
taken to see that the braid does not short to
the tag to which the inner lead is connected.

Perhaps the tidiest way to make the connec-
tion is illustrated stage by stage in Fig. 7.
Strip off about 2in. of the outer insulating
layer without damaging the braid. Now bend
the cable just short of the remaining outer
layer so that the braid is expanded, then care-
fully push the strands of braid to either side of
the bent inner insulated lead. The inner lead
can now be drawn through the braid by means
of a screwdriver. A piece of insulated sleeving

LIENE

Closed Circuit Stereo Television
IN nuclear plants and other establishments
where dangerous radioactive materials are
handled by remote control, television pro-
vides the scientist’s eyes. The advantage of
3-D has now been added by E.M.I. Standard
closed circuit units are utilised in the stereo-
scopic equipment which consists of two
camera channels mounted side by side and
arranged to relay pictures on to two monitors.
The pictures from these are then superim-
posed on each other by means of a mirror and
polarised glass to form a single image. When
viewed with polarised spectacles this produces
a realistic three-dimensional picture.

New Alloy
NEW nickel-based alloy called Illium ¢8
has been developed in answer to
industry’s need for a metal capable of
withstanding the corrosive effects of hot
process acids. .This machinable cast alloy
has a Ni-Cr-Cu-Mo composition.

Gas Turbines in the Navy

E first Proteus gas-turbine-engined boat

has recently been put into service by the
Royal Navy. The craft, H.M.S. Brave
Borderer, is powered by three of these units
and during her trials she continually reached
a speed of 50 knots. Her length is 98ft. 10in.
and her beam 25ft. 54in. The hull is framed
in welded aluminium with double skinned
planking of mahogany and sheathed with
glass fibre below the water line. An hy-
draulic operated flap fitted on the transom
maintains the craft’s running trim.

Improved Synthetic Rubber
THE Du Pont Company (United Kingdom)
Ltd. has introduced a new type of
“ Viton " synthetic rubber which has double
its predecessor’s useful life at temperatures
from 500 to 600 deg. F. The original * Viton”’
offered resistance to oils, fuels, and solvents
at temperatures above 4oo deg. F. The new
versidh will broaden the- range of use of
fluorine-containing elastomers.
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can be slipped over the braid, leaving the end
bare for the connection. The end of the inner
wire can be stripped of insulation taking care
not to damage the wire. These two ends can
then be soldered to the speaker tags. At the
other end of the coaxial cable the termination
will have to suit the output connections from
the amplifier. The writer always uses tele-
vision type coaxial plugs and sockets for this
purpose; A hole in the cabinet back towards
the bottom is made a close fit to allow the lead
to be passed out of the cabinet. The back is
then screwed firmly in place.

Using the Speaker

The speaker movement specified has a
15 ohm speech coil and the amplifier must
match up to this. Most receivers of the
domestic type which provide points for the
connection of an extension loudspeaker will
be arranged for a 3 ohm speaker. Connection
to such a point will not be ideal but if neces-
sary will serve for a first trial. Such an
arrangement will not do justice to the speaker
and the constructor will most certainly wish,
in time, to have a high fidelity amplifier good
enough for the speaker. If, in fact, he has one
already it is most likely that a 15 ohm speaker
will suit it.

It will be realised that a high fidelity
speaker is faithful to bad as well as good
signals! Faults in recording or the scratch of
old records will be much more prominent and
so records have to be chosen with care for
best results. Similarly, faults of the amplifier
with which it is used, or the broadcast
receiver to which it is connected will mar the
reproduction even though inferior speakers
hide such faults. Nevertheless it is a magnifi-
cent experience to hear good music, whether
from records or radio, really well reproduced.

New Luminous Compound
NVENTED by Norwegian Reidar Paulsen,
this new compound is non-radioactive
and can be sprayed, rolled or printed on to all
types of surface, including glass, plastic and
aluminium. Light is used to activate the
compound. It retains its luminosity for
about 6 hours before requiring reactification,
which can be done in less than a minute.

catamaran style, it has an open tower with nine fire-fighting nozzles operating from three
decks. It is possible to pour 4,000 gallons of water or 12,500 gallons of foam a minute
on to a fire. Operations are controlled from the top of the soft. tower.
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THE
AUTOMATIC
HOUSE

PART 2

lighting is only necessary for a rela-
tively short time each day or night, i.e.,
sheds and

THERE are places in most houses where

staircases, backyard paths
garages, long passages, etc.

to

Automatic control of indoor lights is possible -

by foot pressure on floor pads at suitable places |

so that two-way throw-over type switches are
operated at the start and finish of the journey.

Provided two people do not cross, this is quite |
satisfactory and the apparatus is relatively |

simple.
Staircase Lighting

Use two conventional press switches (as

Cloth or cabinet
hinges

spring,

T TR T

hardboard

s

BRSO DR R R TR TR TR TR EO B
= /Hardboard or plywood 6 wide

- -Staircase tread

. Hardwood
/ { loo’-;?i?:rew) tappet
Switches - Helper
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STAIRJAND —_ |
CUPBOARD .~

Wiring the Circuit

No person should alter any electrical wiring
without having sufficient knowledge, with the
main switch on, or so as to contravene the
local supply authorities laws. Any permanent
alteration should be inspected by the local
electricity authorities. Due regard must
always be paid to insulation of wires, whether
they are neutral or live (red) and in some cases
to earthing of metal cases, etc. Where concrete
or other hygroscopic surfaces are concerned
very great care is required and careless work
near water taps, lavatories, etc., can be a danger
to life.

LN

Fig. 1.—The pressure pad and two methods of switch mounting.

used on bedside lamps) side by side. At the
outset one is put off and one on. ey are
mounted about 1iin. apart in the middle of
the bottom stair of a staircase, and a similar
pair on the top stair. If care is taken the
mounting may be as in Fig. 14, two holes being
.carefully drilled so that the screw collar can
be fitted on the switch and care being taken
that the plunger will develop sufficient travel.
If this method proves too difficult then that
shown in Fig. 1B will work very well.

Suitable switches are the Arcolectric S.308,
Milligans (Liverpool) NL 152 or (with rather
a larger displacement) Bulgin S.360 provided
the terminals are not exposed. Suitable types
are sometimes available also in walk round
stores and radio shops. See Fig. 1 for type
required.

‘The switches are operated by a length of
hardboard or plywood, or better still }in.
thick steel sheet about 6in. wide and about §
width of the stair carpet. The edges may be
chamfered so that they are hardly visible
beneath the carpet. It is hinged as shown in
Fig. 1, along the back edge adjacent to the
upright of the stair-either by gluing canvas
along the edges, or using small cabinet type
hinges. Another method is to use large holes
and screws not tightened (Fig. 1B).

A few small springs (obtainable from model
engineering shops, garages or Messrs. Terrys
Ltd.) will be needed to keep the board up
especially if a heavy stair-carpet is fitted.
When correctly arranged—and this entails a
little patience—foot pressure on the pad will
overate both switches together, one going off

-that the

You won’t forget to turn

these Lights off!

In most cases the wiring of this simple
staircase light will present no difficulties. All
wires must be of the type insulated for mains
use; bell wire or lightly insulated cable is not
suitable. No wires must be uncovered so as
to be touched, and if a metal cover is provided
to the switch gear it should be earthed, other-
wise wood should be used.

Batten and other type lamp holders are
obtainable together with suitable wire and
fixing clips from any electrical dealer.

Testing

When switched on at the mains press either
pad with the foot; the lamp should then come
on or go off. If it does not, check that you
have got each pair of switches set correctly
(one on and one off). When a carpet is fitted
slight experiment will be necessary with the
springs.

Automatic Cupboard and Cloakroom
Lights

A cupboard, cloakroom or airing closet door
is normally opened only when a light is

’
To mains

Live”
Fig. 2.—Wiring of button switches.

and one on. They are wired
so that this causes a change
over in the circuit. The operat-
ing pads may be felt lined to
minimise noise. It is possible
hinging might be
eliminated where a tight carpet
is fitted and that foam rubber
might serve in lieu of springs.

Verify that both switches do
in fact work together and that
one is off when the other is on,
using a flash lamp and torch
battery. Mark them as in Figs.
2 and 3A. Mount, test and mark
the other two switches in the
same way.

lighting

fuse box  required. A separate switch is therefore
unnecessary. For automatic operation a
AT T AR R IIE:
s 4 = Sw. A =
E E 6 5
SswaAl / Sw A2 = 4
= hlE . E
ENeutral ( % §Neutral i % )
EMains EMains
Stive 3 2 lamp =(jve Lamp
£ swB1 SwB2 £ 1
= 7 = 3 SwB 2 =
e e e
1g. 3.—(A) Wiring of button switches for statrcase lighting

and (B) conventional two-way switching.
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Pressure release.
switch

\

Wire

Micro switch

o
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~—Pressure fred, Black
release
switch

Fuse

,/I

5I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

| Fig. 4 (Left).—Cupboard switching; (A) using Ass; (B) using micro switch. Fig. 5 (Top right).—

Ass and micro switch. Fig, 6 (Bottom

switch which makes contact on release of
pressure is necessary.

Many refrigerators are fitted with this type
of switch and they are obtainable from the
makers Messrs. Arcolectric, West Molesey,
Surrey very cheaply. No. A.55 is shown in
Figs. 4, 5 and 6. Switches S.930 and T.g30
are also suitable, the former is panel mounting
and has screw terminals, the latter has solder
tags. Where ordinary doors are concerned
the A.55 seems more suitable. It has a large
amount of over travel and is not therefore
damaged if the door closes rather heavily on it.

A micro-type switch such as Burgess BR
may be used and is available currently from
many sources as surplus (Fig. 5). Great care

right).—Cupboard switch circuit wiring.

must be taken when it is mounted as in Fig.
4B, that the door does not rattle and does not
press the plunger in more than o-007in. past
the ““ click.” Since a few thousandths of an
inch of wear on the door opposite the plunger
will cause faulty operation it is a good plan to
screw a brass plate to the door opposite the
plunger. This is hardly necessary with the
A.55 type.

Wiring

This is quite straightforward. Make sure
the switch is in the red lead and although
connection could be made to any convenient
point it is better to use good cable and take it
to the lighting fuse box outlet as shown in
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(T TR [T ST = R TR T G TG Fig. 6. Where possible the amateur should
y = = use bakelite type bulb holders. Brass is

stronger, but faulty connections may make the
holder live.

Slight adjustment of the switch position
may be necessary so that the light is off if the
door rattles slightly. No rattle is permissible
when using a micro-type switch unless it is
operated via an outside compression spring or
springy brass strip to take up excessive over-
travel. Neglect of this point will cause damage
o the switch.

Details will be given later of a system
whereby cupboard lights will switch on when
he door is opened, for a predetermined
period only.

Lavatory’ Lighting

Some rooms are such that only one person
enters at a time. A simple foot pad operated
switch using one simple press type switch such
as Arcolectric S.308 can be used. It is fitted
outside the room and wired instead of, or in
parallel with, the normal switch.

On entering the light is thus put on, and on
leaving it is automatically put off. A light
beam may also be used with this system, a
photo switch will be described later.

A similar system may be used to put on the
light and lock the door, an electro-magnetic
door bolt is to be described later and it could
be used together with a latching relay and
thermal delay switch. A separate push button
would unlock the door for the person locked
within. No push button would be available
outside.

in this series ‘“The Automatic

House ” will require a 24v. D.C.
supply with its attendant advantages of
eliminating the danger of serious shocks and
of fire by means of fuses or cut-outs. In
addition to its use with devices in this series,
the transformer/rectifier unit can power small
lathes, grinders, saws, food mixers, extractor
fans, models, etc. It can also be used to re-
charge a flat car battery. It is recommended
that a large unit be built capable of operating
a number of devices at once. Such a unit is
shown in Figs. 7 and 8.

S GREAT many devices to be described

Fig. 7 (Right).—Perspective
view of transformer[rectifier

unit showing wiring. Yellow(c)

Metal rectifier :
Black (d)

White (b)

Mounting
bracket

are green and b and d, red.

Transformer

Fig. 9 (Right).—Rectifier connections. Fig.
10 (far right).—Theoretical cireuit of D.C. !
supply unit. The rectifier connections a and ¢

Building a
TRANSFORMER/RECTIFIER
UNIT

The Transformer

This is used on A.C. supply and must have
a secondary voltage of between 22v. and 3ov.
An auto-transformer is not suitable as shocks
could be obtained from incorrect use. The
following transformers are suitable:—

Milligans (Liverpool) NL 121 b taps at
24v. and 30v. 2 amps.

T R R e e T T T

R
i

Switch moved

out from behind
transformer to

show wiring

D vy Input

Fig. 8 (Right).—Photo
showing other side of unit.

Messrs. W. Benson, No. 424, output 24v.
at § amp. :

Messrs. H. W. English No. 1055 (and
others), output 10 amp. at approx. 22v.

The Rectifier

When considering the transformer, the
rectifier must be considered at the same time.
Since metal type rectifiers are expensive, one
only slightly larger than necessary is required
and a fuse close to the safety limit is fitted.
A full wave (bridge type) metal rectifier is
required. The one shown in the prototype
unit came from Messrs. Annakin and is

&

(THTHTTETH

e T e T A ]

A.C. mains §

~—oRed g

Fuse! Mains g

d volts £

AGENE

b 7 E
(White) J_ §§§}s/ack T
(Black) © . i 220 . =

Nut? | —l +C7 | H = — =

£ ’ O Heavy duty =

= t fi =

| _|H+C2 , AN ransformer g

e Fuse 2 “Earth optional .?:

Alc Alc Output (see text) =
a(Blue) ~ c(vellow) = 2 V~D'acpprox. -+ =
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colour coded accordingly. Suitable rectifiers
" are as follows:
Messrs. W. Benson No. 329, 24v. 1 amp.
Messrs. Wilkinson (Croydon) Ltd. B84-2-2
28v. 5 amp. and many others suitable.
Messrs. P. Harris can also supply many
suitable surplus rectifiers. The rectifier used
may have a voltage rating of between 24v. and
ov.
. Readers may note that complete wired up
units are available from Messrs. R. Franks:
No. 83 giving 24v. I amp., No. 85 32v. 1}
amp., No. 8o 24v. at 3 amp.

Construction

Metal rectifiers must not get unduly hot
and if the unit made up is a heavy duty one
then ample ventilation must be provided and
convection space must be provided round the
fins of the rectifier. No heat is produced
when the unit is off load. Although it
remains connected to the mains the consump-
tion is only a watt or two until a demand is
made on it.

The layout is not critical, a wooden base
may be used, but a metal cover should be
made and it should be properly earthed with
a thick copper wire. The layout of Fig. 7
was adopted by the author and the circuit is
shown in Fig. 10.

The primary, mains side, of the transformer
will be marked when the component is
purchased and the correct tags for the voltage
input must be used. One goes to the switch
and one to the mains.

On no account must the secondary side be
connected in any way to the mains. The
metal core of the transformer must be
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adequately connected to earth (via a terminal
in the prototype). It is safest to earth it
independently twice. The fuse in the mains
circuit to the switch is essential and must not
be larger than necessary to ‘ hold ” when
initially switched on under load. Generally
a 2-amp. fuse will be satisfactory. A suitable
holder is the Slide Lock No. 141 f Milligans
(Liverpool) for heavy currents and Si4ic
for small currents.

Wiring the Rectifier

In Fig. 7 coding is that of a Surplus
Rectifier obtained from Annakins. In Fig. 10
caption conventional colour coding is given
with letters to key it to Fig. 7. These letters
are also shown in the circuit of Fig. 7. No
attempt should be made to find the connec-
tions by trial and error or the rectifier will be
ruined. A bridging wire is necessary because
the rectifier is made in straight line and not
in the square shape on the theoretical circuit.
The fixing nuts'should be used carefully so as
not to alter in any way the original pressure
between the plates.

The condensers C1 and Cz are not abso-
lutely necessary, but they help to cut out
annoying humming at the relays of control
gear and save fitting individual condensers at
each relay. 24v. high capacity electrolytics
are not easy to obtain and the author experi-
mented with other types and found that TV
smoothing type condensers rated at about
3oov. and over 1oouF. each part are suitable
when wired in parallel. If 24v. condensers
are used then the No. 2 fuse should be fitted
in the lead from b on the rectifier and not
where shown. Suitable condensers are

April, 1960

obtainable as follows: .

Messrs. W, Benson. Two of No. 70 200uF.
275v.w. 2in. dia.

Messrs. W. Benson. One of No. 85, a very
large block type 2,000uF. 25v.

Messrs. Technical Trading Co. One
1,000uF. 275v.w.

The prototype uses. one double condenser
100/200uF approx. also obtainable from
Messrs. Technical Trading Co.

The fuse in the secondary circuit must be
the same size or smaller than the maximum
current delivery by either the transformer or
rectifier, whichever is the smaller rating. The
limit of minimum size is the maximum
demand to be made at any time. Where
larger currents are concerned glass enclosed
fuses are best used. Generally the Sigqia,
Milligans (Liverpool) is suitable.

Terminal blocks of any enclosed type may
be used, if the terminals are visible then they
should be covered with Faraday wax. The
secondary circuit may be earthed as shown
dotted in Fig. 10. The author considers this
an additional safety precaution, and it it
referred to later in regard to various units.
A warning neon lamp may be fitted across the
mains tags of the transformer (Arcolectric
S.L.50 fitted with a red glass, for the mains
voltage used, is very suitable and neat).

Precautions in use

Always maintain the earthed lead in perfect
condition. Never use any odd value of fuse as
a temporary measure. Otherwise perfect
safety and long life will ensue.

The next article in this series will deal with
home-made time delay switches.

HERE many of the designs in PRACTICAL
MECHANICS are concerned it is neces-
sary to draw out various parts full-size from
scale or hatched sketches. Or you may wish
to modify a design in some way to suit your
own particular requirements. To do this
properly you need a sketch board and T-
square.
Cut two pieces of %in. plywood as shown,
and trim the corners off one of them. Fix the

two sheets neatly together, using impact/'il
"

30

adhesive, then fill in the corners with }in.
thick softwood and trim flush. The corners
facilitate the fixing and removal of drawing
pins. Fix four rubber studs as shown.

Cut the blade of the square which tapers
from 3in. to 13in. and bevel one edge with a
small plane. Screw and peg this at go deg.
(check with set-square) to the guide of the
square which is cut from }in. hardwood.

1
Corner of top sheet
cut away for
soft wood insert

Two pieces of Y ply
fixed together with
impact adhesiyve

o

Screw

and peg

" ';P

2 —»

Details and dimensions of the sketch board and square.

1.—Pythagoras Plus
IT is possible to improve on Pythagoras.
Can you prove that the circle with the
hypotenuse as diameter is equal to the sums
of the circles with the other two sides as
diameter?
2.—Strain Gauge
'WO teams in a tug-of-war are each capable
of pulling at 700lb. on the rope. When
both teams are exerting all their energy, is the
strain .on the rope one of 1,400lb? If not,
what is the strain?

Answers
[Ind 531 119x3 031 1Yo
31 $9[qBUS YOTYym UIE3) SUO JO SOUEISISII aY3
St 3] 'QJOOL P33DX3 ISASU UED UIENS Y J-—'Z
3[nsagx
pannbax ay3 zt}’(‘l’/.u.) + B(b/r) = (b/x)
saad sy, vz Aq ySnomp Lpduinpy
Wq + g8 = D £q P3ILT 3q SIPIS I —'1

PRACTICAL MOTORIST
APRIL ISSUE NOW ON SALE
Including Free Maintenance Log Book
PRINCIPAL CONTENTS

The Technique of Brushing Cellulose.

Beware of Pushing in the Cutout.

End of Winter Precautions.

Servicing Filters.

Sunbeam Mark III Overhaul.

Map Readers (Rally Navigation Series).

Drive in by Electronics.

Beginner’s Guide to the Motor Car.

Lubrication and Your Car.

Choosing the Right Second-hand car.

Overhauling the Morris Oxford Series
MO

Overhaufing the Consul, Zephyr and
Zodiac Mark L
and many other interesting features.
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Shlp s Steerlng Gear
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By D. A. Watt

Photographed
by courtesy of
Brown Brothers
& Co. Lid.

A Detailed Description of the Most Important Part of a Ship

NEARLY one hundred years ago the early

steamships had reached a stage of
development where over fifty men were
needed to hold a large steamer on course in a
rough sea.

It was obvious that some form of power
operated steering device was required and as
steam was the only power source available the
development of a steam driven steering gear
naturally followed. The first of this type was
designed by J. Macfarlane Gray and fitted to
the famous Great Eastern in 1866.

From that date onwards many successful

types have been developed, leading up to the

evolution of the electro-hydraulic and purely
electric types of today. These have almost
eliminated the use of steam operated gear in
new ships.

Steering Gear’s Job.
When a ship is in the open sea the steering

gear is required to keep the ship on a certain.

course. Because of currents, caused by the
wind and the shape of the ocean bed, and the
effect of the wind on the ship’s superstructure,
continual slight rudder movements are neces-
sary to maintain the set course. These
adjustments are made by means of the steering
gear following the directions of the helmsman.

If a large ship, steaming at its normal speed
has to make an emergency stop, the ship
would travel maybe half a mile or more before

Ring 1n two halves
bolted together
/

R

: Slide
| ring

as

Guide pintle

Fig. 1.—A balanced rudder.

‘over port”

stopping completely. In an ‘emergency then
the steering gear will be required to put the
rudder hard over as quickly as possible to
avoid a collision. In a really severe storm, too,
a ship must be kept heading into the wind and

D

Steam
cylinder

Steam
cylinder

Valve chest

(keyed to
. rudder stock

Quadrant
(freely pivoting
on rudder stock)

Fig. 2.—Steam steering gear.

the quick response of the rudder to the helm
is very important. The steering gear must be
capable of moving the rudder at the direction
of the helmsman accurately, rapidly and
absolutely reliably.

All power operated steering
gears can be separated into
three distinct items; the
rudder and rudderhead gear,
the power unit and the control
gear,

Regardless of the type of
gear used, the size and the
power required will depend
on the torque exerted by the
rudder, the speed with which
it is moved and the maximum
angle the rudder is turned
through. In most large ships
a balanced type rudder (Fig. 1)
is used to reduce the torque
exerted by the rudder. The
maximum time required to
move the rudder from * hard-
to “ hardover
starboard ” is, by law, not to
exceed 30 seconds when the
vessel 1s travelling at full
speed. From the point of
view of manoeuvrability a
rudder angle of 45 deg. is the

Left land

Wheel driven

steam cylinder (

optimum, but this is only necessary for
harbour craft such as fugs; for ocean gomg
ships an angle of 35 deg. is sufficient.

The early steering gears, situated amid-
ships at the top of the engine-room and
controlled from the bridge by
shafting, operated the rudder
by means of rods and links
running along the deck to the
rudderhead. This arrangement-
was never very satisfactory as
the rods and links were exposed

to the weather and were
engine crankshafe continually = stretching' and
gin t breaking. A big improvement

came when an hydraulic means
of controlling the engine called
the * telemotor system ” was
patented in 1888. This made it
possible to put the engine aft at
the rudderhead and do away
with the troublesome rods and
links.

The steering gear of a
modern ocean going ship will
be -one of three types: steam
operated, electro-hydraulic or
all electric.

Rudder stock

Steam Steermg Gear
Fig. 2 is a simplified drawing
of a typlcal steam ~steering
gear. The engine is 'a two-cylinder, double-
acting steam engine with its cranks at
9o deg. so that no matter in what posi-
tion the engine stops one piston will always

Steam valve
to L H.
cylinder

Control Exhaust port

Steam inlet
admitt'ng steam
to annular space
<" around valve

Square on spindle
engaging (n worm
—" wheel driven by
worm on crankshaft

Fig. 3.—Valve gear of steam steering gear.
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be in a position to start immediately steam is
admitted to the cylinder. This engine drives
a worm shaft engaging with a worm wheel
which in tum drives a pinion engaging in
teeth milled on a quadrant. The quadrant
pivots freely on an extension of the rudder
stock (or shaft) and moves the tiller through
buffer springs. These springs act as shock
absorbers to protect the gear from damage
due to waves hitting the rudder. The weight
of the quadrant is taken by rollers.

The valve gear and the hunting gear of this
type of engine are interesting and are shown in
Fig. 3. Movement of the wheel by the helms-
man is transmitted by the telemotor and
causes the quadrant (A) partially to rotate in
either direction depending on which way the
rudder is to turn. This moves the control
valve and allows steam to enter the appropriate
cylinder. The engine starts to rotate and
moves the tiller in the direction required but
at the same time the spindle (C) is rotated
through the worm wheel (B) and causes the
worm (D) to move along the quadrant (A)
returning the control valve to its original
position. When this position is reached steam
is cut off from the cylinder and the engine
stops. The rudder position will now corres-
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Direction of
rotation

Slipper

Fig. 4 —Variable delivery pump.

electric motor. This pump is the most
interesting part of the gear and we need to
know its principle of operation as used for
this purpose if we are to understand how
this type of steering gear works.

The sketch Fig. 4 shows a section through

the pump. It con-

~~———Shock valves' S

sists of a cylinder
body (A) containing
a number of radial

Hydraulie ram —/4

Rudder stock

Telemotor receiver

Fig. 5.—Electro-hydraulic steering gear.

pond to that required by the position of
the wheel on the bridge.

Although this type of steering gear is
reliable and robust it is very inefficient by
nature of its design (steam is admitted to the
cylinder throughout the whole stroke) and has
rapidly given way to the electro-hydraulic
gear during recent years.

Safety link -

L 7

Variable delivery pumD/E/9thIC

L)

#

cylinders, which is
coupled to and
driven by an electric
motor. (B)is a fixed
central ‘“ valve ’ on
which the cylinder
revolves and con-
tains a suction port
(C) . and delivery
- port (D) connected
to the outside pas-
sages. The whole
pump casing and
Piilping system connected to the ports is full of
o

motor

Each of the radial cylinders contains a
piston extending beyond the cylinder and
fitted with gudgeon pins. The gudgeon pins
fit into slippers which slide in an annular
groove causing the gudgeon pin centres to
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This allows the delivery of the pump to
be varied over a wide range simply by moving
the ring containing the groove. This ring is
constructed as a floating ring running on
bearings, and is positioned by a rod which
passes through the casing of the pump.

The ports (C) and (D) on the pump are
connected by pipes to the hydraulic rams
which move in cylinders and transmit their
thrust to the tiller.

Fig. 5 shows the layout of a typical steering
gear of this type. The floating lever (PQR)
is connected at (P) to the telemotor, at (Q) to
the pump output control rod and at (R)
through links to the tiller. By studying the
sketch it will be seen that movement of the
telemotor causes the lever to pivot about (R)
moving (Q) from its normal position resulting
in the pumping of oil from one ram to the
other. This will cause movement of the rams
and tiller whi¢h in turn will cause (R) to
pivot about (P) until (Q) is again in the neutral
position and oil flow and tiller movement will
cease. The rudder will now be in the position
required by the wheel on the bridge.

The speed at which the rudder moves
depends entirely on the output of the pump
and is not affected by the speed with which
the helmsman moves the wheel. One pump
is designed to be able to move the rudder
from “ hardover port ” to ‘ hardover star-
board ” in 30 seconds as required by law.
It is usual with this type of gear to have a
duplicate pump and motor as stand-by and
using the two pumps the speed of rudder
movement is increased and is a useful asset
when navigating in narrow waters.

With the exception of the electric motor all
the moving parts of this gear are working in
oil and consequently the rate of wear is
extremely small and little maintenance is
required. The gear can be made robust and,
as it is very efficient from the point of view of
power consumnption, it is becoming increas-
ingly popular as the choice for new ships.

Telemotor Control System

The telemotor control system is used with
these two types of steering gear and is simply
an hydraulic means of transforming movement
of the wheel on the bridge into movement of
the control on the steering engine to put the
rudder into the position required by the
helmsman.

5 . Electro- travel in a circular path.
lrsngrmitser Hydraulic While the annul;:xr groove is concentric (Concluded on page 317)
Ay System with the cylinder block there Rudder motor shunt freld
by-pass The electro- is no movement of the oil. . »  series *
space hy draulic If the groove is displaced to 302010 0 102030
steering gear is  the left the pistons above the ( 0 ol ol |
Q very different line X-Y recede from (B) and Rudd ~
o from the steam  suck oil through the port (C) vader AIUULCULING fiannnnn
driven  gear while the pistons below X-Y motor AAYAYS F\‘/CC:
-]I‘}St described.  approach (B) and discharge C F 0
O he tlgerbls oil through the port (D). )
;;n ?i:aixlically Movement to the right causes Hun t,/)ngfgear
o ogerate d mmi :i}'le oi! to flow in the opposite ] SIEN
g irection.
o throughSidim€ It is obvious that the
oil to operate distance the pistons move Exciter
these rams along their cylinders depends
being supplied upon the displacement from .
Rk by E v;)rxi)able the concentric positiqn of the ] |t | =5 ) 4,\_&;:;2:;’:—
gear delivery pump groove, and determines the
driven by an quantity of oil delivered.
— Ge\nerator
Starter
| switch
RN
“T GIUTNNTOY JINNTINNnGN
- —
Receiver Moving cylinder Fixed piston Ships mains (D.C)

Fig. 6.—Telemotor control system.

Fig. 7.—Electric steering gear.
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The Instrument Panel
HIS is made either from 14 s.w.g.
aluminium sheet, flanged top and
bottom, or from }in. thick plywood
with long grain. The normal instruments are,
in order of precedence, the airspeed indicator
(A.S.1.), altimeter, engine speed indicator
(tachometer or E.S.1.), oil pressure and oil
temperature gauge. A most useful addition to
this basic panel 1s a turn and slip indicator.
Two other vital items are the engine
ignition switches and the compass. The
former should be of the approved aircraft

Fig. 56.—The Aeronca ¥.A.P. engine ﬁttezi ‘to an

amateur-built Luton Minor.

pattern or the Phoenix Key-
Switch. The large P.8 or P.11
bowl compass 1s bulky and o
difficult to install in a con-
venient place in the Minor.
Ideally, a dash-board moun-
ted compass should be used,
or the miniature E.2A type.

The cut-outs in the panel
for the instruments will be 1
varied to suit the instruments
which the constructor intends
to fit. Use only serviceable
instruments and position them
on the panel, as shown on the
plan. All instruments are
available from Phoenix Air-
craft Ltd.

The panel is attached to the
fuselage sides and also at the
centre to the overtank cowling
using special rubber mount-
ings. The panel should be
fitted, only the two side attach-
ments being used at present.

The Firewall
Paint the top decking from
the instrument panel location
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1 Airspeed Indicator pipelines (fin. o.d
alum.) taped to pylon side struts, both then
passing into the starboard wing.

2 Tachometer (engine speed indicator).

3 Oil pressure gauge, o to 100 p.s.i.

4 Oil temperature gauge, o to 50 deg. C.

5 Turn & bank indicator (vacuum-
operated from venturi mounted on starboard
side of fuselage and connected to it with
rubber hose).

6 Altimeter (sensitive).

7 Airspeed Indicator, 20-100 knots,
20-120 m.p.h.

8 Ignition switches (twin).

9 Port magneto earth cap lead.

10 Starboard magneto earth cap lead.
11 Double earth lead, united at front.
12 Aluminium clip.

13 Short lengths of reinforced
rubber hose wired on.

14 The Altimeter connection
is left open

15 Attachment of fuel
feed pipe to petrol tank.

16 Aluminium clip.

5

\,-\

to Fig. 57

17 Fibre split grommet fixed with 4 B.A.
screws.
18 Oil  temperature thermometer bulb
connection.
19 Ball joint and socket.
20 Throttle layshaft assembly.
21 Throttle connecting rod.
22 jThrottle hand lever.
23 Horizontal ceil in fuel pipe.
24 Petrol inlet to Fuel Filter.
25 Fuel Filter.

26 Flexible fuel hose to
carburetter with ‘‘banjo
connection

27 Tachometer drive con-
nection to engine.

28 Oil Pressure pipeline

Y connection to engine.

29 Dress the firewall

over engine mount-
g ing fittings.

30 Oil Tem-
perature cap.
illary tubing,

A
\\ \‘
- -~
P
— 1/
-— - “‘ {7
st N
= (W)
NTY

Fig. 57.—Instruments connections
and the arrangment of engine
services at- the firewall.
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Oil fitter is removed for
cleaning by undoing this plate.

Oil temperature thermometer bulb connection

Oil 'surnp’ 1s finned for cooling
purposes.

Flexible hose connection

Lower
attachment
§tud.\

Advance and retard linkage.
Push-rod cases.
Adjust rocker
clearance to -005"
(both inlet and
exhaust)on
these ey
screws.

Lower plug.

- .

A

Rollers.

Impulse i
Rocker cover, starter Ol pressure
on magneto. pipe

Starboard magneto
earth cap.

Fig. 58.—Some of the engine details shown to facilitate installation; the engine is upside down and
viewed from the rear.

forward using a good petrol-resistant enamel.
Paint also the engine bulkhead. Pay particu-
lar attention to the corners (which should
be fabric-taped) where oil seepage and
contamination mostly occurs.

Make the firewall using 22 s.w.g. mild
steel sheet, flanging it as shown on the plan.
This firewall should be plated or painted to
‘resist corrosion. An alternative material for
the firewall is stainless steel sheet or a
laminate of two pieces of 18 s.w.g. duralumin
with asbestos cloth between.

Screw the firewall to the bulkhead with
gin. r.h. brass woodscrews along the top
cross-member and through the flanges to
the side and bottom members. Dress the
metal to fit over and round the engine
mounting fittings.

A Tiger Moth-type fuel filter is bolted
on and holes bored for the petrol feed pipe,
the oil pressure pipe, the tachometer drive
and the ignition switch leads. These last-
mentioned holes are drilled to take rubber
grommets. Cut the slot for the throttle
rod. Make and fit the throttle torque shaft and
levers assembly whichbolts through the firewall
and bulkhead side members with 2 BA bolts.

The throttle hand lever is now made.
This is bolted to the port side of the cockpit
and connected to the shorter of the two levers
on the torque shaft with a §in. X 20 s.w.g.
mild steel tie-tube in such a manner that,
with the throttle hand lever back in the
farthest aft position, the short torque shaft
lever is vertical.

The Engine Mounting

The engine mounting must not be fabri-
cated except by a fully qualified and approved
welder. The constructor should seek the
advice of his nearest licensed aircraft engineer
or Phoenix Aircraft Ltd.

The special rubber mountings should be
pressed into their housings before fitting
it to the fuselage. In doing this, press on the
outer tube of the rubber mounting, not on the
inner one as this will tend to shear away the
rubber bond between the two tubes.

The mounting is fitted to its attachment
brackets on the fuselage using four fin. dia.
mild steel bolts, plain washers, castle nuts and
split pins. Note that the holes in the fuselage
fittings and the engine mounting legs should
be reamed out to size on assembly. Use a
corrosion-inhibiting sealing compound on
assembly.

Carburetter bolts

L

connectfon is here,
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bushes. It may be necessary to employ a third
person to prevent the aircraft moving back-
wards as the engine is pushed into place.
Without releasing the weight of the'engine,
place the washers on the studs and start the
nuts. These can then be tightened up, the
bolts drilled and #in. dia. split pins put in.

on here,
Induction manifold,

Lower attachment stud.
Oil pump

Steel stays to brace
magneto table. Wiring the Switches
The ignition switches are now wired up

Tachorneter drive using smm. rubber-covered multi-strand

connection. ignition cable. This is the only type of wire

} Crankcase breather. which should be used and it is obtainable

/ from any large garage or direct from Phoenix
s Advance and retard Aircraft Limited.

linkage. The two lower connections on the switches
are for the two earth leads. These run side by
side from the switch, along the top decking
and through the two rubber grommets off-
centre in the firewall. They are connected to a

convenient part of the engine—the lower rear

Port magneto

‘ / earth cap
§ ~ Advance and retard
~lever connection to

3= throttle. bolt of the ma i ing i
. p : gneto drive gear housing is
T/m/ng ve;(n/er ideal. Allowing a reasonable amount of slack
(ERLL PG (2in. is ample), join both cables together and

- Plug leads insert them in a single ignition eye terminal,

soldering the wires at the end. This then
passes under the selected earthing bolt and its
lock washer. The two top switch connections
are attached to the earth-caps on their
respective magnetos—the left hand top lead
to the left hand magneto and the right lead to
the right magneto. The connections at the
magneto must again be soldered eye terminals.

The wires should be secured to the top
decking with small aluminium clips. Ideally,
the wires should be inserted through lengths
of Systoflex sheath, obtainable from electrical
stores and garages, and then clipped into
place.

pass through
condurts (not

Oil pressure regulator fitted here).

valve.

Top attachment stud,

All seams to be not

Fold this edge under.
less than 3/8" wide.

4

Hammer flat ,”
and solder /
well

The Engine Imstruments

The oil pressure pipeline is next fitted.
This must be a flexible hose as, if it is made of
rigid copper, vibration will soon fatigue it and
a pressure oil loss is serious. The hose may be
either a suitable motor part or of the Super-
flexit aircraft pattern. Make sure, when
buying, that the end connections will fit the
engine and the pressure gauge. Do not make
up non-standard adaptors of any sort as they
are a source of weakness and will not pass the
inspector who is soon to check over the air-
craft. Clamp this oil pipe to the top decking
in such a manner so as not to strain it at either

end.

Tank
end.

Attachment lug
soldered on after
tank is comnpleted
Fig. 59.—Details of the petrol tank
construction.

The Engine

The Aeronca J.99 J.A.P. engine is a twin-
cylinder, horizontally-opposed air-cooled unit
and is normally supplied with the carburetter
and exhaust pipe removed, wooden blanking
plates being fitted over the openings on the
engine. Plug blanks are fitted in place of
sparking plugs and no oil is in the engine.-
T'he motor may be stood on sacks or a mat on
the ground upside down if the oil filler cap is
first removed. Do not attempt to lift the
motor by the push-rod cases, magneto table
or induction pipes. The correct way to lift it
is by holding it under the cylinder heads and
by the propeller hub. Two people can quite
easily lift the engine. As it will have to be
turned the right way up for attachment,
allow ample room to turn round with the
engine in the work-shop.

332" brass rod
or 14 swg piano wire.

Float made of cork
(shellac-dipped). or
from a carburetter
hollow float.

Overall length 10°approx.

Fitting the Engine

First of all place a weight on the tailplane
as, without the wings on, the aircraft may
tend to be nose heavy with the engine in place.

Remove the three engine stud nuts and
washers and place them on the top decking
where they can easily be reached.

With the aid of an assistant, offer the engine
up to its mounting and carefully insert the
engine studs evenly in the three mounting

Fig. 60.—The fuel
tank filler cap and
contents  indicator.
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If an oil temperature gauge is fitted, the
thermometer bulb is screwed into the base of
the engine sump by removing the blanking
plug provided. The instrument is supplied as
a unit comprising panel dial, a length of sealed
fine copper capillary tube and the bulb. On no
account attempt to cut or shorten the capillary
tube. If breakage occurs, or the capillary is
crushed, it is impossible to repair and the
instrument must be discarded completely.

Fit the instrument to the instrument panel
and pass the capillary tube and bulb through
a hole in the top decking. Clip the capillary to
the underside of the deck and pass the tube
out through the hole for the tachometer drive
cable (the hole will need slightly re-shaping to
allow this tube and the tachometer drive to
pass through). Form an 8in. dia. coil of the
surplus tube and clip this to the firewall with
three aluminium clips fixed with 4 BA screws
passing right through the bulkhead. Allow
generous radii for all bends,

Note that the highest oil temperature which
will be reached will be in the region of
30 deg. C., so select a gauge which has this
range represented by a reasonable segment of
the dial.

The tachometer drive cable is now threaded
through the hole in the firewall. Connect it to

the engine, carefully feeling to make sure that .

the male end of the cable fits into the drive
slot in the back of the engine before doing up
the nut.

The other end of the drive passes through
a slot in the top decking, in front of, and in
line with the back of the tachometer.

With this end of the drive connected to the
instrument, support the slack drive and outer
sheath under the decking with an aluminium
clip. Awvoid sharp bends in the drive and sheath
as these quickly lead to breakage.

The installation of the pipelines, the wiring
-and other details are shown in Fig. 57.

Fitting the Carburetter
Unpack the carburetter and, having
removed the wooden blanking plate on the
induction manifold, bolt it on. There is little
clearance for the nuts and they must all be
started at the same time and tightened up
gradually and evenly. The carburetter
securing nuts are wire-locked with 22 s.w.g.
soft iron locking wire. Connect up the magneto
advance-and-retard linkage.

With the carburetter throttle closed and the
pilot’s throttle lever in the closed position
(fully aft), take a length of fin. dia. mild steel
rod and cut and bend it to pass between the
carburetter lever and the long lever on the
bulkhead throttle torque-shaft. Thread the
ends of the rod and screw on a 2 BA plain nut
and a ball-joint housing. The plain nut is to
lock the ball-joint in the correct position. Fit
the rod in place and open the throttle fully
with the cockpit lever. The throttle should
now be fully open against the stop on the
carburetter. If this is not so, adjust the length
of the tie-rod to suit.

Fig. 61.—
Small air
Dressure gauge
and bicycle
Schrader
valve for use
in  pressure-
testing the
tank for leaks.

\ with three or four
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Take another
piece of +in. dia.
rod about 4in. or
sin, in length and
thread one end to
take a plain nut and
+in, fork end and
connect this to the
choke control lever
mounted by the
throttle on the car-
buretter. This will
project through the
cowlings.

Connect the pet-
rol feed pipe from
the petrol filter to
the carburetter. All
pipeline nuts must
be wire-locked
against undoing, using ‘soft iron wire. Check
also that there are no loose or unlocked nuts on
the engine

The Petrol Tank

The petrol tank is made from 22 s.w.g.
tinned steel sheet and contains between 6 and
63 gallons. The joints are lap-seamed and
soldered using tinman’s solder. One of the
several types of domestic gas-operated blow-
torches which are available is ideal for this
job. The steps in the forming of the tank
flanges are shown in Fig. 59.

T'o make the float for the contents indica-
tor, thread two large vacuum-flask corks on

a piece of piano- o hoym s approx.

wire and solder a o
; 12°below the spar
washer above and datumn line.

below. Shape the
Static tube.

Blocks glued to web
to locate pitot strut

held in place with two
woodscrews.

completed float with
sandpaper, then

coats of shellac.
Shellac is available
in flake form from
chemists and should L
be pounded into

small pieces and Pressure tube.
dissolved in methylated spirit to form a run-
ning syrup. An alternative float can be made
from a carburetter float of the right diameter to
pass through the filler neck. This is soldered
to thewireinplaceofthe cork-retainingwashers.

The actual filler-cap is of the ordinary
motor-car type with a * half-turn ” spring
lock against two projections from the inside of
the filler neck. It is usually possible to pur-
chase the filler-cap complete with neck for
riveting to the tank top. However, the plans
illustrate how to make a filler neck if a ready-
made one is not available.

Drill a hole in the cap and braze in a length
of copper tube to act as a guide for the
contents indicator wire to pass through. Now
thread the indicator rod through this tube
from underneath and, holding the wire at the
top, lower the float into the tank and screw on
the filler cap. Hold the rod immediately above
the guide tube with pliers and bend at this
point through 9o deg. The completed filler-
cap and contents indicator is shown in Fig. 6o.

The sump and water-trap is made and
riveted and soldered to the tank bottom.
Support the tank on the top decking
of the fuselage with packing under
the sides. Make up the attachment
brackets and see that they are the
correct shape and angle before remov-
ing and soldering them to the tank.

Before fitting the tank to the fuselage, it
must be tested for leaks. Remove the filler-
cap and wire on a thick rubber seal cut from,
say, a heavy inner-tube. Make an adaptor to
fit one of the sump plugs to take a small air
pressure gauge and a bicycle Schrader valve
(Fig. 61). Use a bicycle pump and pressurise
the tank until not more than 3 p.s.i. is shown
on the pressure gauge. The tank should hold
this pressure for fifteen minutes without
dropping. If a rapid drop is observed, then

2BAanchor nut rivetted
to large washer which is

Balsa wood fairing —_|'
doped on with fabric tape.

922

£

v

B J
Reinforced rubber hose
connection wired on.

I"x1" spruce.

51600 x 20 swg alum

/ alloy tubes.

Low pressure wnions.

Fig. 62.—The pitot
head, showing the con-
struction and assembly
of the mounting strut.

either the cap seal is faulty,
or a seam is parous. Test by
immersing the tank in a bath of water
or, if impracticable, by painting strong
soapy water along all the seams. The
presence of bubbles will disclose the leak. After
making good the defect, test again to prove the
remedy and to check for other possible leaks.

Do not put water in the tank since it is very
hard to dry out thoroughly. If the tank is not
to be installed for a time, put about half a pint
of thin oil into it and swill it around to prevent
possible corrosion.

Paint the outside with primer in readiness
for installing in the fuselage. Avoid straining
the attachment brackets when fitting it and
see that the tank is not touching any of the
wires or pipes on the top decking. Wrap the
top of the tank with %in. thick felt.

The copper fuel feed pipe from the tank to
the filter should be made next. Since the fuet
system is. gravity-operated, avoid upward
bends in this pipe which could cause air-
locks. To absorb and damp out vibration in
the pipe, a’single coil should be provided
between tank and bulkhead. The coil is
arranged horizontally and in a descendirig line
from the tank to the bulkhead. Make it of
sufficient diameter to avoid crushing ‘or
flattening the tube.

A rubber grommet protects the pipe from
chafing where it passes through the firewall.

The Pitot Head

This is an item which the constructor will
have to buy or obtain from his nearest aero-
drome engineer. It consists of two small pipes,
one of which registers ram air pressure at the
open end. The other pipe is closed at the
forward end but has a number of perforations
around it which are open to the ambient,
static air pressure. The difference between
the two pressures thus recorded is the pressure
resulting from the forward motion of the
aircraft and is a measure of airspeed.

Mounted below the leading edge of the
starboard wing (Fig. 62), the pitot head is
connected through aluminium tubing, joined
with special low-pressure unions or reinforced
rubber tubing, to the airspeed indicator on the
instrument panel.

(To be continued)
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This fast, robust and extra safe kart has been specially designed for
Build it with our experts and join the latest craze

ART racing is exciting to watch, as
almost everyone who has seen it on
television will know, but it cannot

compare with the thrill of actually competing.
All the excitement of big time motor racing is
now within reach of the ordinary man. Kart
speeds of 40 m.p.h. do not sound much, but
when you are folded into a bucket seat only
inches from ground, with a two-stroke engine
* machine gunning *’ just behind your head
and you are faced first hand with the problems
of getting round sharp bends in a narrow
track in close proximity with other karts,
there are thrills-a-plenty.

Before describing in detail the “ Mechani-
Kart,” it is as well to study very briefly the
rules and specifications covering Karting in
the British Isles.

Karting, as we know it, started in America
just over two years ago and the Go Kart Club
of America was formed to draw up specifica-
tions and requirements for karts. The Go
Kart Club. of America specification has been
the basis of all subsequent specifications
prepared by other countries and is therefore
the basis of the Royal Automobile Club
requirements to which this kart conforms.
The kart detailed in these pages conforms

T

Foot pedal

Front fender

Steering
column

to Class I and Class II requirements and is
intended to be fitted with an industrial engine
with direct drive transmission. Gear boxes
are not permitted, although it is permissible to
vary the gear ratio to suit various events
whilst the kart is stationary.

It is also stated that no kart shall be fitted
with wheels greater than 124in. in diameter.
This is an important point as if, during a race,
two karts should collide and one override the
other, there is little danger of overturning.
There is nothing to prevent the constructor
using wheels of smaller diameter, but it must
be remembered that wheels less than gin. in
diameter are less efficient and suitable tyres
are not available.

The following is an extract from the R.A.C.
specifications:

“ No detailed specification as to design of
the frame is laid down but, whatever the
construction, the vehicle must satisfy the
Scrutineer of the Meeting that it is sound.
Further, the Stewards of the Meeting must
be satisfied that the machine’s performance
on the course presents no hazard to the
competitor or anyone else concerned.

Home Constructors, unless trained engi-
neers themselves, are strongly recom-

(Lefty The 95 c.c. American
Clinton A.490 engine which
costs L21 45. and is available

from Trojan Ltd., Trojan
Works, Purley Way, Croydon,
Surrey.

Handlebars

Seat back

mended to seek professional advice to avoid

possible future disappointment and added

expense in the event of their vehicles being
excluded as unfit to take part in a com-
petition.”

Bearing this in mind, the constructor is
advised to adhere to the plans and details
contained in these articles and not to deviate
from them without good reason and having
first considered why a part was originally
designed in the stated manner.

General

The * MechaniKart *’ employs a channel-
steel chassis. This is the result of prolonged
research by H. A. Wills Limited of Newport,
Isle of Wight, and experience with both
channel steel and tubular steel frames.

Whilst a tube is very light and can take very
large compression loads, once it is kinked or
bent, its strength falls appreciably. Since a
kart is subjected to all manner of rough treat-
ment, it is useless to have a machine which is
not going to stand up to the punishment.

The MechaniKart is not merely strong in
theory. Its strength has been proved. Several
karts with this type of chassis have been deli-
berately crashed in an endeavout to distort or
damage the frame—without ill effect.

To produce a strong kart.in tube would be
costly as heavy gauge tube would be required,
which is both difficult to work and to weld.
Again, not everyone has access to welding
plarcllt or has the ability to produce a first-class
weld.

One of the advantages of the channel steel
construction is that the chassis is slightly
flexible in plane. This means that it is

Safety rail
Pylon support

3.50-5 tyres

By! Ar

1 $

A perspective drawing showing layout of the

principal features of the MechaniKart. Note

the channel steel chassis and the use of aircraft
type stiff-nuts and bolts.

Folded section 3.00-5 tyres

Steering rod
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thur W. J. G. Ord-Hume

A view of the J.A.P. model ¥S8 two-stroke
engine. Details of this engine are obtainable
from the Villiers Engineering Co., Ltd.,
Marston Road, Wolverhampton. The silencer
is discarded and an elbow exhaust pipe fitted.

possible to lift one wheel more than 2in.
whilst the other three still remain in firm
contact with the ground. If the chassis were
to be perfectly rigid in plane, any irregularities
in the track would be transmitted to the kart
and its driver and the inelasticity of the
structure would set up stresses which could
lead to the failure of a critical joint. Further-
more, On cornering, a severe twisting moment
is set up, tending to lift the inside front wheel
(which is the lightest). With a rigid chassis,
as the front wheel tends to lift, the rear wheel
must also become light, increasing the chances
of skidding out on the one rear wheel which is
taking the weight. This is not the case with
channel steel construction which does allow a
marked degree of flexibility without detracting
from rigidity.

The MechaniKart is based on experience
derived from this experimental work and of
precision engineering, including aircraft work.
Properly made, it is practically indestruc-
tible and impossible to turn over even when
cornering sharply at full throttle.

Cost

If built according to these instructions, the
MechaniKart may be constructed for as little
as £25. The industrial J.A.P. S.80 engine is
obtainable at about £16, or the American
Clinton engine of g5 c.c. may be fitted if pre-
ferred. This engine costs £21 4s.

H. A. Wills Limited can supply all parts
ready made including steering components,
stub axles, wheels, drive parts, etc. Also
available is a welded chassis which, although
different in design, is interchangeable with the
built-up chassis described in these articles.

Description

The chassis of the kart comprises two side
rails of channel-section steel, joined at the
front and rear by channel-section cross
members. The foot-tray is made of mild steel
sheet and serves also to brace the chassis at
the front. Likewise, the seat and aft gussets
are stressed mild steel parts.

The side rails of the kart are not parallel,
but converge at the rear.

Welding has been kept to an absolute
minimum, liberal use being made of bolts with
aircraft-type stiff nuts.

The bolts used should be of the hexagon-
headed type with a plain shank to provide the
best bearing surface through the components.

The engine is mounted on a bolted table
and the tension of the main driving chain is
varied by screw adjustment which raises or
lowers the whole engine. The motor drives
the left-hand rear wheel.

Steering is of the positive drag-link type
based on the Ackerman principle to give
correct wheel alignment when cornering.

A photograph of a completed kart from which some idea can
be gained of the comfortable driving position and ease with
which all the controls can be reached.

Handlebar control is used on the Mechani-
Kart to provide the driver with better feel as
the effective diameter of handlebars can be
greater than that of a wheel without reducing
knee room.

The seat is a mild-steel fabrication with
detachable upholstery and squab.

Tracks

Suitable tracks are not too difficult to find.
A smooth field, a tennis court or something
similar will do at a pinch, but concrete
and tarmacadam surfaces are better. Meetings
are already being held on sections of estab-
lished motor race tracks, on runways of
disused airfields and in car parks. Bends afe
made artificially, using straw bales. Conditions
regarding tracks are few. The following
extracts from R.A.C. regulations regarding -
Kart race tracks will be of interest:

(a) A minimum width of 15ft.

(b) Start and finish areas—minimum
width of 20ft. exclusive of any pit areas.

(¢) Minimum radius of turns, measured
to the inside of the track to be 15ft.

(d) All events will be run in a clockwise

direction and passing shall normally

be on the left.

A comprehensive track with a full range
of bends can be compacted into an area
measuring 100.yards by 75 yards.

The only other requirements are crash
helmets of approved pattern and goggles or
a visor, gloves and clothing adequate to
minimise abrasions.

Anyone seriously considering building a
kart and entering kart races is advised to
obtain a copy of the R.A.C. regulations and
study them carefully.

Here then is your chance to join in kart
racing by building the MechaniKart. The

first article on construction will start next

month: make sure you don’t miss it!
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Fig. 1.—A projection head on a microscope.

1E drawing and measuring of micro-

I scopic objects is difficult for the

amateur. Photography is expensive and

the cost of the average Camera Lucida is
prohibitive.

To overcome this difficulty and also to
enable the direct comparison of objects to be
made and measurements to be obtained easily
a projection unit (Fig. 1) was designed which
would fit lightly on the microscope draw-tube.

No measurements are given since these
will vary according to the diameter of the
draw-tube, and the size of image required.

The Cone of Rays

The first operation is to find the angle of
the cone of rays leaving the eyepiece you wish
to use and to decide upon the size of the
screen. Remember, the larger the screen the
less light per square inch will fall on it. This

Fold.

Mirror 2. Y
Fold A

Figs. 24 and B.—Two
ways -of folding the
cone of paper to dif-
ferent positions to

balance and

e suit
construction.
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A PROJECTION SYSTEM

for your Microscope

gives greater difficulty in drawing unless an
intense light source is used.

Having laid out on a piece of paper the
angle of the cone and screen diameter, cut out
this triangle and fold it as shown in Fig. 2. Ad-
just until the angle of viewing is suitable and
the mirror arrangement is as compact as
possible to cut down any effects of leverage to
a minimum. Fig. 2A shows the author’s
arrangement of angles which results in a
compact unit giving a 3in. dia. image at 6in.
from the eyepiece.

One mirror may of course be used but this
results in an image erect in one plane and
reversed in the other and is thus not desir-

able.

Fig.3.—The type of clip most suitable for attach-
ment to the draw tube.

Once the positions of the mirrors and screen
have been decided upon the construction of
the case and fitting of the mirrors may be
completed. Both mirrors should be alumin-
ised or surface silvered, but ordinary ones
will do, though liable to produce secondary
images.

The Screen

The screen is cut from clear glass or Perspex
and is not frosted. It should be fixed firmly
to the case.

The entire assembly must now be fitted
with a rigid clip to fit round the outside of
the drawtube. Here again, much depends on
the design and' dimensions of case and draw-
tube but that shown in Fig. 3 is to be recom-
mended in principle.

Beneath the clear screen a ledge should be
left projecting upwards as on an easel, the
purpose of which is to hold the frosted
screens which are used for drawing on.

As this unit is small, its main function will
be to measure and accurately compare objects
rather than to produce a notebook similarity.
This is done by having squares of thin Perspex
such as used for drawing instruments. These
are frosted by rubbing with a piece of emery
cloth and are then used as a screen to show
the image and as a surface to draw on. ‘Any
number may be made but may be re-used if
the drawing is traced or copied onto paper.

Micrometers

For accurate measurements a stage micro-
meter ruled to tenths or hundredths of a
millimetre is essential. This should be placed
on the stage and focused and the divisions
marked carefully on a square screen. One
such screen should be made for each lens
combination (eyepiece and objective) and
their designations noted together with the
tube length as in Fig. 4. The smallest calli-

S anie icek

By R. B. Taylor

It Will Help You to Prepare Drawings of Microscope Objects

brations should represent 1/1,000mm. or
I p or micron as it 1s termed. Such a small
scale will of course only be used for such
objects as bacteria viewed with the highest
powers.

Eyepiece micrometers could of course be
used but would not be so versatile or easy to
read as a printed scale.

A screen ruled in squates would also help in
copying an object freehand on to paper and
need not be of any exact value unless so
required.

By having a clear screen instead of the
usual frosted type, direct tracing may be
carried out on thin or medium thickness
paper, but this depends largely on the
intensity of the available light and the methods
of holding the paper in position.

Lighting Unit

If an intense source of light is available,
such as an arc lamp, a small stand fitted with
a larger screen and mirrors may be constructed
to rest over the eyepiece but not fastened to it,
the whole unit standing firmly on the table
behind the microscope. Such a unit is shown
in Fig. 5.

The method of laying out is essentially the
same as before, using a paper triangle, the
screen is clear glass, preferably plate glass for
strength, and in place of the clip four legs are
incorporated.

Points to watch are, to leave adequate
clearance between the bottom of the unit and
the microscope limb and also round the
eyepiece, the exclusion of all unwanted light
as far as possible and the general stability of
the whole unit.

Here again, micrometers can be drawn on

(Concluded on page 304)
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Fig. 5.—Side view of large projection unit for
use with a strong light.
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Build this

ITH a 27 Mc/s model control trans-
mitter a maximum effective radiated
power of 14 watts is permitted. This

is the actual power radiated by the aérial, and
most model control transmitters are able to
produce only a small fraction of this maximum.
For relatively short range working,'and with a
sensitive receiver, a transmitter giving a small
output is sufficient. But quite often it is of
advantage to use higher power. This will give
greater range and more reliable working, with
the same receiver. When the increased range
i8 not wanted, the greater power enables the
receiver to be simplified. For example, a
diode with transistor amplifier may replace a
valve receiver, reasonable range being possible
with even a single transistor. Such receivers
can be small and light, and no h.t. battery
supply is needed, so that they can be carried
in small models. They are also easier to adjust,
and less critical as regards aerial, than super-
regenerative valve receivers.

For these reasons an improvement in the
efficiency or output of the transmitter is often
justified. Sometimes quite small modifica-
tions will improve output to a worthwhile
extent. A typical high power model control
transmitter is shown in the heading photo-
graph.

Battery Equipment

To obtain a good output at least two battery
type valves will be needed, and a popular
circuit is shown in Fig. 1. High gain power
output tetrodes or pentodes are best. Surplus

HT+

Aerilgl

LT+

L 4

i
c2

(L=

HT—

! /(ey;?\c

Fig. 1.—Two-valve battery operated
transmitter.
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3D6 tetrodes do well for 1-4v. or 2:8v. dry
battery filament supply. Combined anode and
S.G. current for one such valve should not
exceed about 3omA, with the 3D6. Surplus
2v. power pentodes will also give excellent
results, with a 2v. accumulator for filament.
With given valves, output can be increased
by raising the h.t. voltage, but care is necessary
not to exceed the maximum ratings, especially
with smaller valves. H.t. current should thus
be checked, with normal aerial connected.
Batteries in series will provide a higher
voltage, and batteries of average size will do
because current is only taken while keying.
Bias is developed across R; and R, by grid
rectification, and needs to be high, for push-
pull operation. Reducing the values of R, and
R, can cause increased h.t. drain, with an
actual drop in r.f. output. Changes in value
are thus best directed towards obtaining
maximum r.f. output, as explained later,
rather than by letting each valve take its
maximum h.t. current. Resistors of about
10K may be used for initial tests.
Condensers C, and C, provide the grid
drive. Using rather high values here will
reduce r.f. output because additional grid
drive only causes losses once the optimum has
been reached. If 3opF air-spaced pre-set
condensers are used for C, and C,, they can
be adjusted for maximum r.f. output.
Tuning is by means of C;. If excess
capacity is needed to reach 27 Mc/s, efficiency
drops. Extremely low capacities also reduce
efficiéncy, so that the radio frequency output
drops. Ifa 25pF or 30pF pre-set is used, and
the coil allows 27 Mc/s to be reached with this
not more than half closed, results should be
satisfactory.
These same points also apply to single-
valve transmitters, or those using mains type
valves. A simple method of determining
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the 6F6, 6V6, etc., also giving a2 good output.
R; can be modified for maximum output,
as explained, 20K often being suitable.
R, can be of normal value for the valve,
protecting it against damaging current if
oscillation ceases. C,; can be 50pF mica, and
C, a 30pF beehive trimmer, adjusted for
maximum output. (C, is to assure h.t. volt-
ages can in no case reach the grid.) C, is as
explained. Its charge has to supply the one
half cycle of r.f. oscillation, which means that
extremely small values can cause reduced
output. The h.f. choke must be of efficient
construction. If not, it is best to wire the

" choke to a centre tap on the anode coil. It is

usually convenient to wire the key in series

HT+

HFEC

\ o
To :

Aeris!

Fig. 2.—One-valve.
mains circuit  for.

power tetrode or _
pentode. ’i:_
Aerial Thermocouple
- coupling meter e
coil ‘
¥ £€ a0
 Transmi 7
-l ransmitter coi
Fig. 3.—Measuring radio frequency power

developed.

with R2, which may be 4002 for a 6F6, 3002
for a 616, and 24022 for a 6V6.

Measuring R.F. Output

A surplus 0'3A (30omA) or o:'5A thermo-
couple r.f. meter will be convenient for this.
The meter can be wired in series with the
aerial: If no aerial is used during tests, the
meter can be connected to the aerial coupling
loop of the transmitter, as in Fig. 3.

Small battery transmitters using one valve
will not give enough output for the meter to
provide an accurate indication, because scale
markings are not linear at low currents. In
this case a 6v., 0'o4 amp. bulb can be sub-
stituted.

With mains valve transmitters Ri1 is
required to avoid taking the meter pointer off

Ptk

efficiency is to check the
aerial current, as explained
later.

Mains Type Valves
Maximum  permitted
output may easily be
achieved with these. They
can be run from a mains
power pack, or 6v. or 12 v.
accumulator with rotary c3

g &

Ribbed former

Aerial

transformer.
A single valve circuit is

shown in Fig.. 2. High

amplification output
tetrodes such as the 6L.6

will supply a powerful r.f.
signal, other valves such as

Fig. 4—Mains transmitter layout.
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the scale. It can be up to 1082 or so, accord-
ing to meter and output expected. The r.f.
wattage in the aerial coupling coil can be
found by squaring the current and multiply-
ing by the total resistance. For example, if
Ri1 is 8%, the meter 202, and current o5
amps., wattage = 05 X 0'§5 X 10, Or 2§
watts. It will not be possible to get so much
power actually into the aerial, because its
radiation resistance will be much higher than

With the transmitter working, the adjust-
ments described can be made, to obtain
highest meter reading (or maximum brilliance
of lamp). A poor output may be caused by
an inefficient coil (e.g., one very near metal
parts, or of poor design), or by incorrect
aerial coupling.

Typical Transmitter

Fig. 4 shows a suitable layout for a 1-valve
transmitter. The coil can be six turns of
20 s.w.g. wire, on a 6-ribbed former 1iin.
dia. across the ribs, the turns being
spaced to occupy 1in. For aerial coupling,
one turn of insulated wire is made round the
middle of the coil.

Fig. 5 shows wiring for a 6V6 and similar
valves, R1 being the cathode bias resistor, of
the value specified. The circuit can, of
course, be used with battery valves. To
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distribute capacity, two resistors R1 are used
in series, in the grid circuit, values being
selected as already mentioned.

The 30pF beehive trimmer is shown in
Fig. 5, and is adjusted with a notched ebonite
tube or similar tool. The tuning condenser
spindle is provided with a slot for a screw-
driver shaped ebonite rod.

Power may be obtained from mains or
battery, using the circuits shown in Fig, 6. A
6V6 will take up to about 5omA at 250v. The
6F6 can take 4s5mA at 285v. The 616 can
draw up to 7omA at j5ov. High outputs can
be maintained with somewhat lower currents
and voltages.

Aerial Coupling

Final adjustments for maximum power
should be made with the full aerial. ‘Aerial
loading increases h.t. current, and reduces
grid drive, so these points should be watched.
For maximum radiated power with a given
circuit, a fairly long aerial is needed, and this
can be approximately 8ft. 4in. To get
equivalent radiated power with a shorter
aerial, a more powerful transmitter will be
needed.

The r.f. meter should be included in series
with the aerial, when making tests. {For small
battery equipment, a low consumption bulb
would have to be used, as mentioned.)

Adjustments should

Loop

C.
30pF

then be directed towards
obtaining the largest pos-
sible flow of current into

the aerial. With mains
type wvalves, or very
powerful battery type

circuits, care should be
taken not to exceed the
maximum effective radi-
ated output allowed.
Changes to aerial
length or aerial coupling
should be tried, to see

if the aerial current
meter shows an increased
reading. With a single

valve mains transmitter

Fig. 5.—Underneath wiring.

of the type described,
maximum output may be

April, 1960

reached with a 6L6, or two 6V6’s in a
circuit like that in Fig. 1.

16uF
el

693V Heater 5

Fig. 6a.—A power pack circuit

for accumulator.
6v

Frequency must be checked in the usual
way to assure that the transmitter is in the
permitted band-(26:96 to 27:28 Mc/s). The
frequency meter may consist of a rigidly
constructed coil, with parallel condenser and
calibrated dial, indication being by means of a
bulb soldered to a one-turn loop, or by means
of a 1mA or similar meter wired in series with
a crystal diode. When using maximum power
the frequency meter should be kept far
enough from the transmitter to avoid damage
to it. A 6v., 0-04A bulb is suitable for a fre-
quency meter used with battery equipment,
but with mains equipment a 6-3v., o:3A bulb
may be substituted.

HT+

SuF | IB/JF
«

R-18174

HT- !
Fig. 6b.—Power pack circuit for A.C. mains.

A PROJECTION SYSTEM

for your Microscope
(Concluded from page 302)

sheets of Celluloid or Perspex and if a standard
size, medium thickness paper is used accurate
comparative drawings may be made and

filed.

Direct Projection

As an alternative to the two foregoing
systems there is the method of direct pro-
jection on to the table top, utilising one
or two mirrors only with no translucent
screen.

The biggest drawback with this
method is that unless the light
source is intense the room must
be well darkened, which is not
so necessary with the other
methods.

All that is required is a
stand to support two
mirrors, or if a small mirror
or prism is available
mounted to rest on top
of 'the eyepiece, a stand
supporting one mirror,
as shown in Fig. 6.

In principle this is not
unlike the Camera
Lucida, except that the
object is only observed
on the paper instead
of visually through the
eyepiece.

Mounting the}Mirror

It is best to have the mirror attached to a
baseboard by a vertical arm as shown in Fig.
6. It is mounted with its centre directly
above the centre of the base and is adjustable
for height and angle.

The baseboard may be surrounded on three
sides by a shield to cut off the light from the
lamp should it tend to become a nuisance.

As far as convenience goes this is probably
the most simple to make and use, although
the light must be adequate.

baseboard.

Q) mirror, prism (or
small mirror) and

There is nothing very difficult about the
construction of any of these projection sys-
tems for they can be made from sheet metal,
wood or cardboard for a trivial sum of
money, yet they will be of great value in
drawing microscope objects.

The National Do-It-Yourself Magazine
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WHEN one considers the versatility of .

the tape recorder, it is hardly sur-

prising that many interesting and
new uses for recording instruments have been
discovered. Today, when there are so many
owners of tape recorders, the process of
mixing has become of importance to enthu-
siasts. In the following, circuit diagrams
have no values given, as these depend
essentially upon the equipment used.

Superimposition

A well-known and interesting process in
tape recording, and not found possible easily,
with any other form of recording, is super-
imposition. This is, of course, the adding of

Erase Head Record Head

Alternative route for tape
to gvord Erase Head

Fig. 1.—Awoiding the erase head

Piece of soft
iron strip
shaped to
Erase Head

Moving arm

Loop of soft iron round
permanent magnet Erase Head
Fig. 2.—Two further methods of cutting out the
erase head.

further sound material to whatever happens
to be already on the tape.

Before discussing this process in more detail,
it would be well to examine the head layout of
a typical recorder. The tape passes from a
feed spool, via the tape gate, to the take up
spool. Within the gate, there are two (gener-
ally), or more heads. The first one is the
erase head. It is obviously placed first, that so
during record, the previous recording will be
erased. The second head is the record-replay
head, or if more than two heads are used, it
will be the record head. The reason for this is
that with separate record and replay heads, it
is possible to monitor through the replay head,
during the recording process.

Now the main point which would seem to
eliminate the possibility of superimposition,
is the position of the erase head. Since it
comes first and is always working during the
record process, it is clear that superimposi-
tion with the recorder in the normal state,
cannot be effected. It is necessary somehow
to prevent the erase head from working while

B. E. Wilkinson
Describes some of
the Techniques

the second signal is ap-
plied to the tape. There
are several ways of
doing this—possibly an
extra tape guide could
be made and fixed to
the deck in a suitable
place so that the tape
avoids the erase head,
as shown in Fig. 1.

Quite obviously, it is
not possible in every
recorder, to make the
tape clear the erase
head. It will be ap-
preciated that owing to
the small gaps used in
the various heads the
magnetic fields pro-
duced are very concentrated, and are almost
completely within the iron cones. The gap
where the reluctance is high, is the only point
where the field becomes distorted. We can
make the erase head ineffective by shorting
this gap with a piece of soft iron. If a small,
smooth piece of iron, say, %in. thick, and
suitably shaped, is placed across the gap, and
held there by means of transparent adhesive
tape the tape will pass the iron, and no erasure
will take place (Fig. 2). Providing one is
prepared to modify the recorder slightly, a
much more satisfactory method may be
adopted.

It would not be wise to disconnect the erase
head, or to short circuit it during recording, as
it may well form a load in the oscillator
circuit which generates the bias current. But
the head can be replaced by a resistive load,
similar to the head impedance. To do this, the
impedance of the erase head at the oscillator
frequency, should be determined (the makers
could supply this information). In Fig. 3, an
erase head is shown, with switching to
incorporate a similiar resistive load for
superimposition.

There are some recorders which do not use
an oscillator to provide the erase field. They
use a permanent magnet, generally fixed to
an arm, which is brought into contact with
the tape during record, by a mechanical link-
age with the function switch. Now, while
most erase heads are screened, besides having
closely concentrated fields the permanent
magnets generally radiate a field which
although it may be small, will be sufficient
to affect a tape passing close, even with the
poles shorted with a piece of iron. Further-
more, a permanent magnet cannot be
switched off. The method recommended
here, is simply to remove the magnet if
possible, or if this cannot be done, to screen
it completely by putting around it a ring or
suitably shaped close loop of soft iron (Fig. 2).

Erase Hesd

Jo Erase
Oscillator

Fig. 3.—Circuit
Jor making erase
head inoperative
during superim-
position.
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Difficult Superimposition
The aforementioned makes it possible to
superimpose using almost any recorder. But
a further complication may arise depending
upon how accurately it is necessary to coin-
cide the second recording with the first. For
example if it is required to add a commentary
to a recorded programme, the timing will not
be critical, -so that relevant positions in the
programme may be marked on the tape with
crayon, or small pieces of paper put between
the layers of tape at the appropriate points.
Using recorders with accurate footage
indicators, makes this easier still. If, however,
it is desired to superimpose one musical part
upon another, timing becomes extremely
important. This cannot be done unfortunately
using one recorder, as it is essential to hear one
musical part, when adding the other. Even
with a three head system, where it is possible
to monitor, there are time delays to contend
with, since it is not possible to have two heads
at the same point on the tape. In practice the
accompaniment is put first on one tape, and
when played back, another part is added so
that a second recorder takes down both parts.
When this is played back to the first recorder
yet another part can be added, and so on.
There are, of course, problems, one of which
involves the acoustics of the réom in which the
recordings are made. If the recorders are
played to each other through the loudspeaker,
the room effect will be multiplied, as the
original record may be recorded several times,
O

Recorder

A AAAAA
WWWWWYW

——0
Figs. 4. and 5.—Two mixing Circuils.

R/

R3

R

—
Fig. 6.—A more elaborate mixing circuit.

and the final result may not be as pleasing as
was hoped. This can be overcome by direct
replay from the output of one recorder to the
input of the other, mixing the next part in.

Mixing

Mixing consists of combining or intergrat-
ing two signals in such a way that they are
recorded as one signal. It is not simply a case
of feeding the two signals to the one recorder
input, as there may well be differences of
signal strength or of impedance matching.

It will be necessary first to clear up any
doubts regarding the input impedance. Nor-
mally tape recorders are equipped to record
from a microphone, a gramophone pick-up (in
spite of the fact that it is illegal to tape com-
mercial gramophone records), and a radio
output. If the microphone is of the dynamic
or moving coil type, then this input is of a low
impedange, whereas crystal microphones, used
with many recorders must feed a high im-
pedance. The gramophone pick-up input will
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be of a high impedance, owing to the majority
of modern pick-ups being crystal. Finally, the
radio input is of a high impedance since it is
intended to be fed from the diode connec-
tion of a superhet. It is important to be
conversant with all this because during re-
cording one of these inputs must be used and
to achieve the best results one must choose
the appropriate one.

In Fig. 4 is an extremely simple mixing
circuit. The two signal inputs, which are
assumed to be generated by microphones are
. fed in parallel, and the intergrated result is
taken to the recorder input. Possible dif-
férences in signal strength, are controllable by

Fig. ' 7.—Valve =
mixer circuit, us- HT+
ing a double
triode.
II___O
1
—— i
2
R/ <.; | R2Z
I HT=

Fig. 8.—Transis- -
tor mixer circuit.
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valve mixer, using a double triode. The
microphones M1 and M2, feed each valve
through their own individual volume controls.
Since the anodes are joined together (ex-
ternally), the output consists of both signals
integrated. This kind of circuit provides
much more signal strength, but suffers from
the disadvantage that extra power supplies are
necessary. In the circuit shown, the micro-
phone impedances would be high, as would
the values of R1 and Rz2. For lowimpedance
microphones, it would be necessary to use
microphone step up transformers before
potentiometers. A similar circuit, but one
using transistors instead of valves, and there-
by considerably reducing the problem of
extra power supplies, is shown in Fig. 8.
However, as there is a difference between the
impedances of valve and transistor inputs, the
microphones would be of a lower impedance.

In all the circuits described, actual com-
ponent values have been avoided, to prevent
the confusion which might arise over using
circuits to feed different input impedances.
It should be made clear that the mixer
circuit must be designed not only for the
microphones or transducers which feed it,

‘but also for the circuit it will feed.

Echo Effects

Anyone who has heard many of the modern
popular gramophone records, will be familiar
with the echo effect. This is best produced
electronically. All that is necessary is to split
the signal into two components, delay one for
a short interval of time, and remix them. Fig.
9 shows a method of effecting this.

The tape recorder is set for playback and
the tape on it carries a piece of music per-
haps, to which it is desired to add an echo.

the variable resistance Ri1, which can control
only one.of the signals. In practice, the
recorder input would be adjusted to receive
the signal from M1, and then R, would be ad-
justed until M2 was balanced with M1. The
value of R1 depends, of course, on the im-
pedances of the inputs.

Fig. .5 shows a circuit where the output
from each microphone is controlled by the
shunting effect of one or other of the sides of
the potentiometer R1. An increase in one side
automatically decreases the value of resis-
tance in the other side. A decrease of resis-
tance in any side causes an increase in the
shunting effect, and thus a reduction in out-
put from that side. The resistance of Ri1
should, of course, be comparable with the
impedance of the circuit it feeds.

In Fig. 6, we have a more elaborate
circuit with control over both microphones
and the integrated output. R1and Rz, depend,
of course, on the microphone impedance, and
R3 will be high if the device feeds directly to
the grid of a valve.

The Three Circuits

The three circuits shown, are quite easy
to make and depending on the signal source
used, the resistances can be adjusted to give
good results. However, the process of
shunting the inputs, reduces the energy
available at the mixer output. If we are
prepared to consider slightly more involved
circuits; we may expect more signal from
the mixer output. In Fig. 7, we have a

o/f (2)
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head assembly which rests against it. How-
ever, a simpler version which can be made
easily, is shown in Fig. 10, and consists of a
continuous loop of tape, which replaces the
drum. The tape should be mounted on a deck,
around two capstans, one being driven at a
convenient speed by a motor. A pinch wheel
is necessary to ensure a good grip between
capstan and tape, and can be a small, rubber
tyred, spring loaded wheel, the width of
which should be slightly greater than the
width of the tape. The tape loop is put on,
with the oxide surface outwards so that the
heads may be fixed outside the loop. The
tape splices should be made as carefully as
possible, and: should be strong, as being a
relatively short length of tape, it will get a
fairly rough life. The echo effect, of course,
depends on the distance x, between the record
and playback héads one of which must be
free to move, so that x may be controlled. It
would be simple to cut a slot in the deck into
which one of the heads may be bolted.

Tape speed is not important as long as the
response of the system is comparable with
that of the tape recorder which feeds it.
However, faster tape speeds produce better
response characteristics, and also allow x to
be greater, and thus more convenient.

While the schematic diagrams show echo
effects being produced from material already
on tape, it is not necessary to feed the echo
producing device with a tape recorder. For
instance, in theatrical work, where it might
be necessary to produce an echo “ live ” the
signal would bé fed to the splitter from a
microphone and amplifier.

Some tape recorders, using separate record
and playback heads, may be used to produce
echo effects with. very little modification.

Splitter

Tape Recorder

(6)

Fig. 9.—Schematic cir-

cuit of echo producing
device.

The output feeds a splitter
which divides the signal.
One component (a) is fed
to a mixer, where it will
remix with signal (b). The
latter component, how-
ever, is fed through a re-
cording amplifier to a
record head resting on a

Mixer ;i ”/:'f/’; {;ier
Loudspeaket
Pre— Erase
AV
PI{.,ae ;;back ’-'I;/; ?;

magnetic drum. Conse-

quently this component is Amplitier

recorded on the drum. It
is picked off a short inter-
val of time later, by the
playback head, and fed via
a preamplifier, to the mix-
ers. Components (a) and

Oxide costed surface outwards

Record Head

Orrving Cepstan

e =

(b) now integrated, go to
the main amplifier and
then to a loudspeaker, or
possibly to the record

input of a second tape
recorder. Now the time
delay between the main
signal and its echo, is
determined by two fac-
tors, the speed of the
drum, and the distance
X, between the record and
playback heads. It is necessary to play
an erase head after the playback head, in
order that the drum shall be * clean”
when it reaches the record head. An erase
oscillator driving this head is also used to
bias the record head. It may well be argued
that the average enthusiast is not in a position
to make the necessary magnetic drum, and the

Zyback
legd

Fig. 10.—Magnetic drum replaced-by endless loop of tape.

During record, the signal is put on the tape
by the record head and a fraction of a second
later, it can be picked off by the playback head,
and fed via an external amplifier to a mixer,
where it can be integrated with part of the
original signal. The system has the dis-
advantage that, since the heads are fixed, the
delay cannot be controlled.
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pAG ES every sphere of modern industry and commerce a sound grasp of “Maths”’ for the Builder a tricity. Maths
OVER is essential to those who wish to forge ahead. Here is the book with which Mathematlcs of Elec o Y- Within
40 o YOU can master MATHS—actually find it FUN ! Will prove invaluable for the Citizen. Living e Tax.
to you in your daily life. Shows the simple way to solve business and Your Means. Rates. Incom
Dl AGR AMS home problems. Helps you tackle all kinds of jobs with greater success; Keeping Accounts, etc., etc.
even helps with your football pools ! 448 pages of clear examples, self-

learn SHORT CUTS in Maths testing questions, brain-teasers, etc.
mimmete e aiineiise: A GOLD-MINE OF FACTS FOR
o i, o fom e nimsico - THE PRACTICAL MAN |
MATHS TO THE AID OF B, Learn hou, with a knowledge of mathematics, §
=y THE HANDYMAN

of different ways, solve all kinds of practical
problems with ease. Even on home improve-
There is a complete section in the
book specially for the home handy-

ments, etc., you will be able to cut out guess-
work, do Jobs more economically.

man—packed with valuable advice
th;t wﬁl helllp you t?( do all (lj(inds of A lIFETIME S INVESTMENTI
jobs in the quickest and most Whatever f

. your reason for wishing to improve
economical way. your knowledge of MATHS, you will find

this comprehensive, easy-to-follow volume an

CUT OUT THE GUESSWORK! investment that will pay you rich dividends for
. the rest of your life,
Lezlxlrn how to‘ca(ljlcule(ljte the amount ot}'l pamtbor
wallpaper required to decorate a room; the number
of tiles for a roof; bricks for a wall; the correct For STUDENT or OFFICE WORKER
concrete foundations for a garage or outhouse.

SAVE POUNDS ON HEATING!

The section on Water and Heating in the Home
shows you how to get the best out of your in-
stallations and appliances—practical advice that
saves you pounds !

{

Increase your earning power

and enhance your chances of ,
promotion by acquiring a sound p 0 0£
knowledge of mathematics from Reserve NOW at amazingly low cost ! Standard

the pages of this invaluable Edition, bookcloth, 16/6, or De Luxe, superb

volume. Vital aid to success in
f leathercioth, at nominal extra cost of only 2/-.
school and professional exams. Prices include post, packing, etc.

TAKE THE PANIC out OF HOME ]OBS! MATHS FOR THE BU".DER Simply complete form, indicating Edition required,

and post in 2d. stamped unsealed envelope to
Dept. E.A. 21, People’s Home Library, Basted,
Sevenoaks, Kent. Offer applies in U.K. and Eue
only, closes Apnl 30.

The section on Mechanics for the Layman shows you
the strongest way to fix a wallplate, the most {{a()ilggr%l:migatgft :fusl:;dal:leg-
efficient method of clamping floorboards, and a . building, you'll ap-

host of other tips. pr'gcmte the we:lth %‘I vnal

" ”” 2 information and useful ti
A BIG POOI-S WIN FOR You' given in this very helpul
Not only many big-prizz book.

winners but thousands who, i
season after season, show a The Maths 0' EI.EC[R'C'TY ITo: Dept. E.A. 21, People’s Home Library, Basted, Sevenoaks, Kent,
gggds s]ilé?,?st bal;iji onprenr::}s,e. You'll find a special section in the book | WITHOUT OBLIGATION reserve me ** Mathematlcs for All * and
St o and Thonk  Eiving you a wealth of practical in- | send Special Invoice with 1009 Satisfaction or No Charge "
IELTE] == L gl formation that will help you in many | Guarantee.
shows you exactly how it’s different ways—from knowing how to ICross out Edition NOT required : STANDARD/DE LUXE.
LETTERS

done | read your electricity meter to repairing | BLOCK
BALAN(ING YOUR BUDGET Rl . FNAME. ..ot nreeetsssccnssaa e seesse e e eees e e eesseen e
With a knowledge of mathematics and FOR AMUSEMENT ONLY —_—
some applied common sense you can z Throughout the book are dozens of | AuDDlglsitgs
Ve el T theR o el s allnexs B (cavers and problems, some simple and l oo I SR USRRRRRRRRRRRR . . o
perience with our personal and 1 > some not so simple, for you to sharpen

household accounts. YOUT WIS ONL, b irrrerereeereeeeeteeeeeesessseesreseneessenssssnsssnnsnesesennnnnns

HURRY ? POST FORM TOOAY !mum W s
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Save

Hundreds of working hours in your Drawing Office, Workshop,

Estimating Department, etc., by using

OMARO SLIDE RULES

Here are a few of our models:—

I}

Model S.7

R el s
__;{EJ Price: 7/6d.
g (post free)
=
CLETTTX (s i ==
00 | Hel =

Side | Thread data for UNF and UNC threads.

Side 2 Tensile strength and dimensions of UN
bolts, normal and heavy series; dimensions
of nuts and lock-nuts.

Model L.2
Price: 7/6d.
(post free)

Ratios of Cutting Speeds, Diameters, Number
of Revolutions, Feeds, Time for Machining, etc.

Now available

NEW

Kosine Civil Engineering Slide Chart

Side | Reinforced Concrete (Bending Calcula-
tions)
Side 2 Hydraulics

Please write for special leaflet.

Model K.5

Price: £1 2 éd.
(Post free)

Model W.2
Price: 7/6d.
(post free)

Electric Arc Welding

Side |, as illustrated. Scales giving quantities of
welding rods used and current consumption
according to size, type and total length of welds.
Side 2, Particulars relating to fillet and butt welds.

g Model L9/PI
D _ ai”[ Price: 7/6d.
gt (post free)

Side | Steel and Iron Sections (see Model P. ).
Side 2 Capacitor Calculator (see Model L.I ).
Capacity scales 200—15,000 cu. ft.
1,000—100,000 gallons.

FREE GIFT
with every order of six or more Omaro Technicaj

Charts or Kosine Slide Rules, we supply free of charge a complimentary
copy of our COCKTAIL SLIDE RULE (usual price 10/6) with 300 selected
recipes. Please apply for your free copy when sending your order for
Technical Charts and Slide Rules.

List of other models on application

KOSINE LIMITED, | BLENHEIM GROVE, PECKHAM, LONDON, S.E.I5

NEWNES PRACTICAL MECHANICS

A REVOLUTIONARY NEW BRITISH INVENTIONS

April, 1960

sTEEL SHELVING

72 in, HIGH
34 in. WIDE
12 in. DEEP

@ Brand new—Manu- §
factured in our own § ¥

works.
@ Shelves adjustable |
every inch. ;

@ Heavy gauge shelves
will carry 400 Jbs. §

each. i
@ Stove enamelled Eudles
dark green. g
@ 6 shelves per bay— 5} b
Extra shelves 8/- §
each. :

@ Also available in §98
white at £5 per bay. § §

@ Quantity discounts.
Delivered free £3 15s.

Ready for erection.

N. C. BROWN L™

ALL OTHER SIZES
available at equally
keen prices.

Green Lane Wing
HEYWOOD -

Deliveries Free to England,
Scotland and Wales.

LANCS

Telephone:
Heywood 69018
—the manufacturers! (6 lines)

% Uses standard
tapes

% Plays at T4
per. sec. or 3
other speeds

Y Records direct
from radio or
microphone

Y Erase and
fast rewind

£13.12s

Special moving
coil microphone
and tape extra.

EASY TERMS

Instantly turns any gramophone
into a first-class Tape-Recorder

and back into a record-player in a moment!

i ip i ur turn- ¢ Real hi-fi results®’, *“ Better than many so=

tY(L‘i s“nﬁly Shp;t o t:.)ly‘: record called hi-fi recorders . . . . These are typical

able and you a .e rea y, 0 or comments of famous technical journals. This

direct-from-radio fOl‘ mxcrodphone wonderful new invention means thatany gramo-
...the voices of your family...radio pro-

phone owner can now add superbly good tape
grammies . . . your favourite music—and you can

recording facilities to existing equipment, at a
fnstantly play it back through your own gramo-  fraction of the usual cost. Full details, *photos,
hone or radio with Lifelike: Fidelity.

specifications, Easy Terms, etc. are given in the
ade by the people who designed and manu- Gramdeck Book. Send for your copy today—
facture radar instruments for Viscounts and

FREE and entirely without obligation.
Britannias, the amazing : — T
Gramdccl;:l:mw b:-lingls fuil FREE o L] K No
tape-recording and playing %
falc,ilities to every gramo- To: GRAMDECK (Dept. PM /808
phone owner, at little extra 29/31, WRIGHT’'S LANE, LONDON,
Please send me Gromdeck book — FREE

[ |
w.s.
cost. [ ]
“Ingenious—simple .. .why B
[ |
]

on carth did o one think of gy NAME o
it before!” —
i before RECORDER. g ADDRESS

ramdeck

GRAMOPHONE TAPE RECORDER |
GRAMDECK TURNS A TURNTABLE INTO
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These Interchangeable Pieces can be Used Again and Again
says C. C. Somerville

weight and strong. It should also,
where possible, stack compactly when in
storage. The sceni¢ flat made of a canvas-
covered timber frame has come to be the
accepted basic scenic unit. It is both strong
and light and can be repainted over and over
again. The scene visualised in Fig. 1 is made
up of scenery described in this article.

E two main requirements of good
scenery are that it should be light in

Flat Construction

These flats are made of soft timber usually
3in. X 1in. for flats over 10ft. high and 2in. X
1in. for the smaller ones. = The plain flat
shown at Fig. 2 is quite simple in construction,
The styles are cut to the required length of
12ft. The rails are each cut 4ft. in length
except the centre rail which is only 3ft. 6in. to
allow for the * shoes * at either end.

The corner joints are now made, the most
serviceable being a mortise and tenon joint.
When glued up, two holes are drilled through
the joint and wooden pegs driven through to
lock it. The centre rail is set into two small
pieces of timber called shoes. This prevents
the styles from warping inwards and the shoe
gives a larger area of thrust. Also this rail is
easily moved up or down between the styles.

Canvas Covering

A sheet of scenic canvas is cut to the overall
size of the flat which is laid on the floor. Two
people each take up their positions in the
middle of the top and bottom of the flat. The

Scenery Construction

NEWNES PRACTICAL MECHANICS

STAGECRAFT &

canvas is pulled gently taut and a tack put in
to hold it near the inner edge of the frame.
Proceed in this way pulling the canvas gently
and holding with tacks until the inner corners
of the top and bottom rails are reached.
Then begin in the centre of the styles and
do exactly "the same. When the corner is
reached a sharp knife is used to slit the canvas
so that it may be turned back for gluing. The
timber is painted with hot woodworkers’ glue
and then the canvas pressed firmly home.
When the glue has set the ragged edges of the
canvas are trimmed with a razor blade to
within 4in. of the outer edge of the frame.

Doors

A door flat, shown in Fig. 3B is made in a
similar way to a plain flat except that the door
opening is given a timber jamb all round and
the bottom rail is cut away flush with the
opening and a sill-iron, available from theatri-
cal suppliers, is substituted. The usual size
for a door on the average stage is 6ft. 6in.
high X 3ft. wide.

The top of the door-jamb is usually a rail
with shoes screwed at the required height.
The canvassing should be done in three
sections, one strip across the top and two long
ones down the sides. Into the opening a door
can be hung. This is merely a framework of
3in. X 1in. wood, canvassed on both sides
and hinged on to the door opening.

Arches
Arch pieces are valuable’ additions to a

Mortice and tenon

‘/

j Centre rail :

Shoesr""

:"“’*Styles e

Fig. 2.—Flat construction. Fig.
3.—Detatls of arch and door flats.
Fig. 4.—Making a bookwing.
Fig. 5.—Ground row construction.
Fig. 6.—Method of joining and
supporting flats.

joint for rai's
e

collection of scenic units. The construction,
which is almost identical to that of the door-
flat is clearly shown in Fig. 3A. Windows are
also built on the same principle as doors, but
require an extra rail for the base of the window.

Book Flats

The construction of book-flats' or wing
pieces is simply 4 matter of hinging two flats
together, so that they will stand at right angles
to each other. One edge of the book-wing
shown at Fig. 4 has a profile added from
hardboard which might be painted to repre-
sent a tree for an outdoor setting. These
book-flats are also useful for standing behind
doors as seen in the designer’s sketch Fig. 1.

Ground Rows

These are simple to construct. Hardboard
or plywood, cut to shape, is tacked to a timber
frame-work. On to the uprights of this frame-
work a French brace is hinged, so that when
storing the whole piece will stack flat. If the
ground row is very high, then a weight on the
end of the brace may be needed. Fig 5 shows
a rear view of the construction.

In a setting such as is illustrated in Fig. 1
the different flats are lashed together and
supported from behind by a brace. Metal
braces, which hook into a screw-eye on the

'/~ Hardboard face /

screw eye

Counter
weijght
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flat, and are forked at the other end to slot into
a weight, may be purchased from any good
theatrical supplier. There are also wooden
extending braces, but quite serviceable ones
can be improvised from a length of wood
hinged at one end to the flat, and screwed into
the stage at the other end.

Fig. 6 shows the method of support and
also shows how the flats may be lashed
together. The line goes through the thickness

SUGGESTED STOCK LIST OF SCENIC UNITS

TYPE SPECIFICATION
Plain flat 4ft. x 4ft. wide
4ft. x aft.
2ft. x 2ft. ,,
6ft. x ift.
All are 12ft. high
Door flats 2ft. x sft. wide (with 3ft. opening)

1 ft. x 6ft. ,, 5 X o
(for French Windows)
All doors are 6ft. high

1ft. x 6ft. wide (with 4ft. window)

ift. x 4ft. ,, (., aft.

ift. x sft. ,, (,, 3ft.
All flats are 12ft. high

Window flats

Sky cloth

Ground rows

24ft. X 24ft.

3 profiles varying from 1¢ft. to 3ft.
high

. 2 flats 12ft. high x sft. hig?w_ith
2ft. x 3ft. arches
3ft. x 12ft. x 4ft. hinged to 12ft.
x 3ft

3ft.
ift. x rz2ft. x 4ft. hinged to 12ft.
x 4ft.

Arches

Book flats

NEWNES PRACTICAL MECHANICS

April, 1960

—— >
e

——

e —————

Arch flat

bookwing
behind door

Fig. 1.—Scene designer’s preliminary sketch of a proposed scene.

‘of the style. At a position about i1ft. from the

top of the flat a hole is drilled on the oblique
and the line threaded through and knotted at
the end. Two flats are joined together either
edge to edge or at right angles to one another.
The length of line is equal to the height of the
flat and 1s tied off at hand level by means of a
figure eight round two cleats with a slip knot.

Any society laying in a stock of scenery
which will be used for many different plays
must obviously plan the building of it so that

it provides as many variations as possible. A
sound scheme is to plan a set of scenic pieces
which can be painted and repainted to give an
entirely different set for each production. The
list in the first column forms a suggestion
which may prove useful to the society
beginning on scenic construction. With it,
designers should be able to create a series of
interesting settings without repeating them-
selves and without any-undue amount of extra
construction.

Running an Electric Bell from the B;ttery Charger

when it is not charging is to incor-
porate an electric bell circuit.

Fig. 1 shows the A.C. mains transformer,
having 220-250v. input and an output of
4 amps. at 17v. in three stages (sv.-11v.-
17v.), thus giving a miximum of 2zv.-6v.-
12v. after passing the rectification stage.

The transformer is wired with twin 3.029
tough rubber cable to a 5-amp. junction
box ready to take the mains supply. Twin
flex and a §5-amp. plug is then used to con-
nect into the appropriate mains socket. By
this means, the whole installation can be
isolated if required.

The low voltage side of the transformer
is connected by soldering to brass inserts,
made from brass tubing in. diameter,

ONE way of using the battery charger

By C. J. Green

The wire gauge in. the bell circuit should
be 20 and rubber covered if possible. The
supply leads are fixed to the brass pins, and
fitted into the O and 2v. brass inserts.

. [ e e © T —
The Rectifier - 4 Amp,
This, as shown in Figs. 1 Fuse »n Transformer

and 2, is a five-plate type T
and keeps cool. reasonably
well. When positioning the
rectifier ensure ithat there is
free circulation of air. If
enclosed in a suitable casing,
air vents must be adequate;
otherwise, when charging is
taking place, both trans-
former and rectifier may
become over-heated.

Ammeter

Electric
Gell

‘The lead is taken to a point near the L.T
tappings and joined to a flexible-covered
cable with a brass selector pin, as illustrated
in Fig.1.

tightly pressed into a suitably drilled panel At the bottom of the recti- Pus\h-Button
of lin. Perspex or similar material. fier, two plates are joined to- 5
gether with QE# =
Push—Button 20g.~ copper . . 5 3
o0 4 amp. wige. F‘:gm Fig. 2.—Theoretical circuit.
Tapping this wire is connected the
adjustmt oo negative battery lead with Earthing
I fi:ﬁmp' fuse link inserted. Those who anticipate housing the equip-
e fuse link holders can e | e o Iv with
12y oy 2| ‘be two brass terminals fitted thenl I? I-:a x::;izulmtiil)snsgbx)?usseeir:)gm lt,h);t the
\ ll:: tﬁzyle :g""%’}‘::’;teaé";i“:]’; metal case is earthed. A bare 1copper wire l;)f
Py B 7029 or something equivalent must e
positive side of the battery securely fixed to the metal casing and taken
] { is connected to the centre o, 1, earth, ie., the cold water mains
plate of the rectifier. The — : )
amp.-meter is optional, but
Transforpe if used is connected as shown. A HANDYBOOK FOR HANDYMEN
The wire at the top of
t:e rectifier marked (R) is THE HOME ELECTRICIAN
the lead to the selector pin
S B o By F. J. MM
in which is inserted a } @ U c
4-amp. resistor. _If th.‘S par- 206 pages, 149 llluscrations. 12/6 or §3/6 by post
] ticular ballast resistor is diffi- H
Electric I " b from George Newnes, Ltd., Tower ouse,
Bell i 1D @fEly e Em 19E Southampton St., Serand, W.C.2
AC, Mains made from a length of soft L o st
iron wire.

Fig. 1.—Wiring diagram.
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The pre-paid charge for small advertisements is 6d. per word, with box number 1/6 extra (minimum order 6/-). Advertisements
together with remittance, should be sent to the Advertisement Dlrector, PRACTICAL MECHANICS, Tower House, Southampton
Street, London, W.C.2, for insertion in the next available issue.

FOR SALE

HOUSE SERVICE METERS, credit
and prepayment; available from
stock.—Universal Electrical, 221 City
Road, London, E.C.1.

AIR COMPRESSORS, single cylinder, l

two stage, 2} cu. ft. min. at up to
450 p.s.i.; suitable for spraying, etc.;
condition as new but shghtly store s oiled ;
cost over £10; bargain at £2 0Os. 0d. each.
Air Lines, 40ft., new, 30/- —Cooger, 10
Fowler Street, Nechells, Birmingham, 8

COMPRESSORS

‘Ewin Cylinder 24 cu. ft. per min, 150
Ibs. pressure, base mounting complete
with_vee driving wheel, 30/-.
S.AE. for list of Motors,
Safety Valves, Air Line, etc.
Dept. P.M.3,

WHEELHOWUSE
13 BELL ROAD, HOUNSLOW.
Phone: HOU. 350,

gauges.

TELESCOPES, Finders;
Mounts, etc. for list.—
Woodthorpe Instruments, 12 Revesby

Road, Woodthorpe, Nottingham.

IN. PLANING and Rebating
Machines, ballraced, adjustable cut
£6/10]-; other sizes at low prices. Build
a circular saw cheaply; new e Saw

indles from 4s5/-. Also combination
\)6’ ood-working Lathes. Send stamp for
lists and save pounds.—Ortan Lathes,
Costessey, Norwich.

EVERLASTING BATTERIES, 2.5 \
(torches, models, plating, etc.),
rechargeable mains, 37/6. orci'\es, re-
geable mains, 39/6. Dynamo-torches
27/6. German microscopes, 100/200/300x.,
lz;ted case, £8/17/6. Theranews, Tring,
erts.

Eyepieces,
S.A.E.

GOYERNMENT SURPLUS AND

MANUFACTURERS CLEARANCE
BALL RACES, §* x $° bore, §* x /16"
bore, 3 X }° bore, 1/6 ea., §° x " bore
£/= en ‘2}' x 17 bore, 3/6 ea.
EYDROMETERS. Acid, 3/~ es.

MIN, MOTORS. 4¢v., menible permanent
magnet, toully encloged, &/- e:
NIFE CELLS. 2v8nmp so'x‘ﬂxl'
unused 5/- ea., 48/~ doz.
PRISME, Magnifyng 1-3/16” sq., 2/8, on ad).
frame, 2 fliters, /= ea.

2/- Medluzm 3/,

MORSE EEYS. Bmall,
Larger, 3/8. Large Cov.,
EEY SWITCLES. D.P.C. 0 2/6 ea., 2b/= dozen.
GEBM DIODES, 1/- ¢a., 10/- doz., speciale £/-

OCTOPUS BALL RACE RCMOVERS, £8.,list £16
VAR. SLIDERS. 10 ohm, 30 w. for chargers,
train controls, etc., 3/- ea.
57 A.C. AMP, MEXERS. 0-50 M. lron, 22/6 ca.
MIN. E.S. BULBE. Buitable model rlys., etc..
1/= each, 10/~ doz.
MAINS EXTRACTOR FAN OR BLOWER. 6"
dla, 2,800 r.p.m., 75/~ ea.
HOURS RUN METER. Mains £2/8 ea.
V H.F. CHASCLS, Parte useful mode} control,
over 50 colls, con-
densem, reslstors, valve holdm, etc. 5/6 ea.
TOGGLE SWITCHES, 1/-. PANEL FUSE
HOLDERS, 1/6. 12-WAY CONK. BLOCES 1/6.
3-5 BULBS, £/ doz.
METERS. 500—0—500 Microamp. 34" dia.,
37/6 ea. Dual range 0-5v. 0-100 v. FED lm/a
20/~ ea. 50—0—50 Microamp., 30/~ each.
FERRITE ROD AERIALS. M. & L. Wave, 6/6ea.
LT.A. AERIALS. New. 3S-element, £2/6;
B-element, 27/0 Co-ax cable 6d. per yd.:
spaced, 8d. per
KEADPEONES Movtng iron, low mpedance,
high, 9/«; balanced armature, low, 10/-;
gh, 15/-; moving coil, low only. 10/- pr pmr
GB!NDIN WHELLS. 6" x §° x §° x§
x §° 3 for 8/8.
JOB TIME CLOCK. Elec. £6.10.0 ea.
S8ELEN. RECS. 12 v. 1 amp., B/e; 2 amp.,
11/6; 4 amp., l5l— 500 v. § amp. cont. 30/35
mm, discs, 10/=
DE.:K TELEPEONES £0/-, with dial, 70/~.
ETAL BOX Well ventilated, 1deal
clnrgen, power puks ete. 11 x 11° x 7°
high, 8/8 ea.
COCKDIT LAMPS, Bakelite, 8.B.C. 2/6 each.
12-24 V.D.0, MOTORS GEARED. Bmall and
powerful, 4-8 r.p.m., 25/- ea.
MICROSWITCHES., 2/- ea., 20/- per doz.
RUBBER Toncm Ex-Cinemas, less
batteries, 3/6
PRESSURE GAUGEB 260 p.e.l., 12/8 ea.
12-WAY PVC Csble, Bcreened and P.V.C.
Covered, 2/6
VENNER BILVEE-ZINO ACCU’MULATOBS
H.105, 15/~ ea. New. List 25/- each.
Enquiries B.A.E. please.
HUGGETT’S LIMITED
2/4 PAWSON’S ROAD, W!'.Sl’

CROYDON, BUR:

FOR SALE (Continued)

Coil Pack, 3/9. Bargain incl.

3 w/band coi pack 2 gang condensers,
and pair 465 1 . & P. 2/3.
Press Button Ccnl Pacl\ 5/9 3 w/band
E.M. and gram. P. & P

Telephone Sets, 7/9. ExW erek‘,Sh
remote control unit, E.MK.11 Condi-
tion good, morse tapper, swnched jack
plu;zs etc. LESS phone. P. & P. 3/6.

P. COMPONENTS LTD.,

. Electrical Tools,

219 ll!ord Lane, lliord, Essex, MAIL ONLY

MUFFLE/CRUCIBLE FURNACES;
X 4in. x 3in., 220/250 v., IQ
kW; 2000 deg. F. maxu'num 59/6; lkW
47/6 Hardemng, Metallurgy, Incinera-
tion.—* Paytox,” New Rubery,
Birmingham.
POCKET CAMERAS, size 3% x 2} x
2%, IIE each; using standard Kodak
films.—R. Lowes, Su'nonburn, Northum-
berland.
ASTRO TELESCOPE MAKING. —
A Standard Ramsden Push-in Eye-
Eveces, }in., din., %in., focus, 35/- with
_A.S. ‘thread, 42/6" ea. S.A.E. list,
Object Glasses, ewtonian errors,
Diagonal Mounts, Focusing Mounts
Tripods, Mountings and Tcrrestria
Telescopes.—W. Burnet, Grand Sluice,
Boston, Lincs.

HYPODERMIC
SYRINGES 5/1

WITH 2 SPARE NEEDLES
excellent for precision oiling, ete.

SIMA Serum Glass 2 c.c.
Wonderful value. Each 5/1.
Per doz. 54/-.

SIMA Needles, Stainless Steel.
Sizes 12, 17 or 18, Per doz. 4/-.
All Orders Post Free

G. ROGER-SMITH
(Dept. 7), Syringe Supplies,
38 OLD FARM RD., LIVERPOOL, 23

CHEAP GOVERNMENT SURPLUS.

—Sale of 300 tons Mechanical,
Instruments, Optical,
Nuts, Bolts, Screws, Washers, etc. Free
tlist 4,000 items, 100 useful mixed lots.—
K. R. Whiston (Dept. M.P.S.), New Mills,
Stockport.

LEXIBLE ‘SHAFTS, Grinding

Wheels, Ceramic, Insulators. Govt.

surplus; s.a.e. for list.—S. Midgeley,
Hebden Road, Haworth, Keighley.

NEW STEEL SHELVING, order

direct to the manufacturers, size 6ft.
high x-34in. wide X 12in. deep with six
shelves. In silver grey or green, £3 delij-
vered ; white or cream, £4. Any size made
to order, delivery by return. Send for list
to Grosvenor Industries Ltd 77 Gros-
venor Road, London, S.W.

MISCELLANEOUS

AQUALUNG and Compressor Equip-
ment, Ballraces and Miscellaneous
items. Lists 3d. —Pryce, 157 Malden
Road, Cheam.

PROTECT YOUR CAR AT NIGHT
SLITON?®
PHOTOELECTRIC
PARKING LIGHT
SWITCH

will switch your lights on at dusk—
off at dawn, automatically, while you
are at work, in bed, or away from
home. Controlicd by light. Transis-
torised. Avoid accidents, fires. Save
your battery.
KIT OF PARTS, 52/6
BUILT AND TESTED, 57/6
Pat, Pending. Send 8d. stamp for pamphlet.
+St. John's Radio,”” 156 St. John’s

Hin, S.w.11. BATtersea 9838

MISCELLANEOWUS (Continued)

e FORTUNES in FORMULAS,” 900-
page American book of formulae.
American technical hobby and other
books covering every interest. Stamp for
lists.—Herga Ltd. l('Bept. P2), Hastings.
A PLEASANT PLACE for a casual
weekend or holiday. Always open.
CCF. Also informal continental microbus
trips.—Reculver Lodge (PM), Beltinge,
Kent. (Herne Bay: 750).
DEVELOP IT YOURSELF.—Mori-
son’s Vortex Drive lifts vaneless
metal saucers! Gen available from: Lew
Slnger 3 Kent Rd., Acton Green, London,
i/‘) is enough

WATCHMAKERS

WATCH REPAIR SERVICE, un-
rivalled for reliability and speed,
coupled with reasonable charges. Part
jobs welcomed. Material supplied.—
Hereford Watch Co., 13 St. Owen Street,
Hereford.
LEARN to be a Watch and Clock
Repairer in your spare time and
earn extra money at home, We can
supply everything you need at unbeatable
rices, including ~ instructional books.

wiss watchmakers’ tools, watches, watch
and clock movements, lathes, cleaning
machines, all spare parts for watches and
clocks, etc. We also have a fine selection
of musical box movements and kits. Send
9d. P.O. for bumper bargain catalogue.—
The Watchmakers Supply Company
(Dept. P.M.), Carterton, Oxford.
wATCH AND CLOCK REPAIRS.—
Through or. part jobs.—Price list
from W. W, Allondale, 81 Teviot Avenue,
Aveley, Purfleet, Essex.

W ATCH PARTS

For all makes of watches, tools, instruc-
tional books, etc. Special Kits for be-
ginners. Send 6d. for ‘“Super Bargain
Catalogue.” T. G. LOADER (Dept. B),
Watchmakers Mail Order Service,
Milestone Road, Carterton, Oxford.

TooLs -
SELECTA 2 Speed Drill

plus 5 major attachments

Everything new. Full maker’s guarantee.
£12 10s. the lot.” Carriage 3s 6d.

DRYSDALE
58 Commerce Road, London, N.22.

PORTABLE POWER TOOLS, new,

used, bought, sold, exchanged, terms.
—Arthur Drysdale & Co. Ltd., 58 Com-
merce Road, Wood Green, London, N.22.
(Bowes Park 7221.)

BLACK & DECK :R
D.500 £ in. .
1 ELECTRIC DRILL

Plus 10 attachments, everything new.
Full maker's guarantee.
BARGAIN £7 8s. 6d. LOT.

DRYSDALE
55 Commerce Road, London, N.22
Telephone BOW 7221

ENUINE DISPOSAL.—Black and
Decker D 500 Drill plus 10 attach-
ments; everything new; full maker’s
%uarantee bargain, £7 lot. Details from
ox

TOOLS (Continued)

Build your own

BANDSAW

with an

°
L] L]

S$-G-'S Unit
It’s easy to make a bandsaw thh the

S.G.S. precision-made outfit . , . and
at a fraction of the cost of any other
bandsaw of similar size.
All workl‘:aﬁ parts are supplied, as
well as full working drawings for
building the wooden frame.
When constructed the BS 3 model,
illustrated above, has a 27in. throat
and cuts wood up to 4 in. thick with-
out difficulty.

19-6

Price £9 -

Send NOW to:—

ENGINEERS

DEPT. B.P.M. - OLD COSTESSEY
NORWICH - NORFOLK - NOR 51X

HAVE you used them yet? “DAFILES”
have circular blades which fit the
standard Junior Hacksaw, Use them for
cutting curves and angles. Ask your
retailer: for a set of three “ADAPTA-
FILES” it costs 2/-. Catalogues of
numerous items from Dafiles Ltd., 37

Sheen Road, Richmond, Surrey. (3d
stamp please.)
WOODWORKING
WOODWORKING MACHINES —All
cast-iron _constructed ete
Saw Benches, 7in., £4/15/-; 8m LS/fO/-
10in., complete motonsed £30. aners

5in., £12 Bowl Turning Heads, £4; with
8in, Saw Tables, £7/10/-. Lathes, £7/10/-;
Combination La es, £10/10/-. Motors,
Pulleys, Belts, etc., 12 months’ written and
money refunded guarantee 4d. stamp for
illustrated booklet.—James Inns (Eng-
ineers), Marshall St., Nottingham.

AWBENCHES, 8in. to 30in. from
Motorised, ,CIJ Petrol Portable,
Planers, Bandsaws, Lathes, Saw S mdle
and Planer Assemblies, Logging and Fire-
wood Machines, Chain Saws, Engines,
otors; deferred terms. Send 1/9 for
handbook catalogue and bargain offers.
List free. —Beverley Products, South

Thoresby, 47 Alford, Lincs.

{1t TOOL

BARGAINS !!!

Enginecrs—Carpcnters—etc. Examples.
7/8in.), 10 A/F Sockets,

Gaugcs,

8-7 p.m. including Sats,

Elora Socket Set, incl. 7 Whit. Sockets 3/16in. to 9/16in. (to fit B.S.F. 1/4in. to
1/16in. to 15/16In. (to fit many Unified bolt and nut sizes
also S.A.E. and U.S.S. sizes), Rcversible Raichet, 4in.
12in. Sliding T Handle. Speed Brace. Hardened steel,
teed. Very attractive blue and gold moitled steel case,
10 blades, 0.0015—0.025in., 3/11. Screw Thread Gauges, 28 blades W/BSF,
2/9. C. & P. extra. Send 3d. stamp "for list of 500 lines.
SHALLESS ENG. CO. LTD.,, WHYTELEAFE STATION, SURREY

UPLANDS 6987

and 9in. Extension Bars.
Chrome plated and guaran-
£5/17/6 complete, Feeler

VV'eds 8- p.m.
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SITUATIONS VACANT

A M.I.Mech.E., A.M.Brit.1.R.E,, City

** and Guilds, G.C.E., etc.,, bring
high pay and security. ** No pass— no
fee " terms. Over 95% successes. For.
details of exams and courses in all branches
of Engineering, Building, Electronics,
etc., Write for 148-page handbook—free.
—B.LE.T. (Dept. 9G78), London, W.8.

CITY AND COUNTY OF BRISTOL
EDUGCATION COMMITTEE
GREENWAY SECONDARY BOYS'
SCHOOL
DONCASTER ROAD, SOUTHMEAD, BRISTOL

This well equipped Comprehensive School
of 810 boys has a vacancy for a Metalwork
Master in September. graftsmen holding
Higher National Certificate or Diploma
or Full Technological Certificate are
eligible, with qualified teacher status.

Salary: Burnham Seale—£520-£1,000
p-a. Approved industrial experience
taken into account in assessing commen-
cing rate,

Application by letter to HEADMASTER
immediately, giving details of experience
and qualifications, and enclosing copy
testimonials.

EDUCATIONAL

“HOW AND WHY " of Radio and
Electronics made easy by a new,
non-maths. practical way. Postal instruc-
tions based on hosts of experiments and
eguipment building carried out at home.
New courses bring enjoyment as well as
knowledge of this fascinating subject. Free
brochure from: Dept. 12.P.M., Radio-
structor, 40 Russell Street, Reading,Berks.

'« LEARN »

RADIO & T/V
SERVICING

for your OWN
BUSINESS/HOBBY

® by a new exciting no-maths-system,
using practical equipment, recently intro-
duced to this country,

FREE Brochure from:—

RADIOSTRUCTOR

DEPT. GB80, 46 MARKET PLACE,
READING, BERKS.  4/60

u THE D.C. SHUNT MOTOR”

explains in detail how it works and
why. 28 pp., 22 illustrations, 1/3 post free.
—geak, 5 Felixstowe Road, London,
N.W.10.

‘HOME BOAT BUILDING

EASY TO FOLLOW'KITS to build a
Boat at_home—for Cabin Cruisers
Runabouts, Canoes, Prams, Dinghies and
Enterprise Sailing Dinghies. Brochure
from: Wyvern Boats (Wessex) Ltd., Mil-
borne Port, Sherborne,

‘ARE YOU
building a boat?’

We specialise in timber prepared to your
requirements: Mahogany, Silver Spruce,

ak, Afromosia, reenheart, Marine
Grade Plywood BSS. 1088, etc.

Also Kits for—Heron, Enterprise, Even-
tide, Venturer, Catamana, GP.14. 13ft.
Runabout, Nomad, Y.M. Senior, PBK
Canoes.

Stockists of—Internatijonal Paints, screws,
boat nails, and ‘British Seagull Outboard
Motors. °

MONTAGUE COLLARD LTD., South-~
lands Road, Bromley. (RAV. 6655/6.)
Open all day Saturday. Dept. P.M.

MARINE PLYWOOD

IOFT CARTOP DINGHY, Hull Seats, |
Buoyancy Tanks, £27/16/- com-
lete. Runabouts, cances. Details s.a.e.— |

.M.P. Ltd., 1 Sherwood St., Heywood, |
Lancs.

NEWNES PRACTICAL MECHANICS

HOBBIES

CATALOGUE NO. 14 - Government
Surplus and Model Radio Control,
over 500 illustrated items. 2/- (refunded
on purchase). P/P 6d.—Arthur Sallis
Radio Control Ltd., 93(B), North Road,
Brighton.

SEREN
ASTRONOMICAL SUPPLIES

Warehouse Road,

Stehbing, Dunmow, Essex.
EQUIPMENT for ASTRONOMERS
Mirrors, eyepieces, focusing mounts,
spiders, etc. Do-It-Yourself kits.

S.A.E. for free details.

N WTONIAN T-:lescope Making.—
6in. Mirror Blank and Tool (cut
plate glass, as cut), 35/-per pair; Grinding
Polishing Kit (powder, pitch, rouge), 27/6:;
Rectangular Aluminised Opticals Flats,
15/- each; all post free. S.A.E. for lists
including Ramsden Eyepleces.—L. J.
Mays & Co., 20 Clover Rd., Timperley,
Altrincham, Cheshire.

FOR RADIO CONTRQL—27 Mc/s.
Fourth Harmonic Precision Crystals.
Gold Plated Electrodes. Brand new—
Sealed, 5/6 each. ByG Ceramic Valve-
holders, brand new, 4 for 2/-. Post paid.
Same day service.—Wallace, 12 Newpath,
Annan, Dumfries-shire.

HANDICRAFTS

'NEW MUSICAL
BOX KITS

FROM |9/9 COMPLETE.

Movements only from 11/9. .
Please send 3d. stamp, or call for new FREE
iltustrated brochure. Trade supplied.
SWISSCROSS LTD (Dept. V),
202 Tulse Hill, London, S.W.2.

PLASTER CASTING. Flexible rubber

moulds for hire from 6d. per week.
Stamp for list—pleasant views, Crick-
howell, Breconshire.

JEWELLERY

EWELLERY, simply made. Brooches,
Earclips, Pendants. Free catalogue
Also Marcasites,.—Webbs Handicrafts, 46
Burnway, Hornchurch, Essex.

ELECTRICAL
SELF STARTING Synchronous
Motors, 200/250 volts, 50 cycles.

Complete with detachable geared mecha-
nisms, 10/- each.—James S. Graham &
Co., 64 King Charles Road, Surbiton,
Surrey.

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, § h.p. 1,500 rip.m. £7.10.0

h.p. 1,500 r.p.m. £9.12.6
H.P. TERMS : h.p. 3,000 r.p.m. £9.§2.6
AVAILABLE, 1 h.p. 1,500 r.p.m. £11. 0.0

I h.p. 3,000 r.p.m. £11. 0.0
Fully guaranteed by makers, approval against
cash. Carriage paid mainland. State voltage.
P. BLOOD & CO.
ARCH STREET, RUGELEY, STAFFS.
G

MODEL ELECTRI MOTORS'
amazingly powerful; ‘ Minimo,”
9/9, v.3-6, * Maximo,” 13/9, v.6-9; post
paid. Size 14in. X 1}in., weight 1}oz.,
drives boat propellers 1-1}in., aeroplane
S-Sin.—Mod‘«)el Electric Motors ept,
P.M.9), “ Highland,”” Alkrington Green,
Middleton, Manchester.

,ALL TYPES OF ELECTRICAL

GOODS at extremely competitive
prices, e.g., 5 amF Twin Cable, 35/- 100
ﬁudS; Lampholders, 7/- doz.; S5ft.

attens, 49/-; quality and immediate
despatci'l guaranteed. Request list.—
Laylow Supplies, 93 Fairholt Road,
ondon, N.16. (Telephone: Stamford
Hill 4384.)

REWINDS, Portable Power Tool and
Vac; Armatures from 30/-. Fields,
15/-. Postage, 2/{-.—‘‘ Rewinds,” 57
Seaview Rd., Southerid-on-Sea, Essex.

PHOTOGRAPHY

21N. % 2IN. Projector and Enlarger
Castings, Bellows, etc. S.A.E. for
details.—V. J. Cottle, 84a, Chaplin Road,
Easton, Bristol, 5.

DEVELOPING AND PRINTING BY
POSTAPRINT anp ar TRADE
PRICES

Roll Films Developed 1/- 36 mm. 2/~
LARGE EN PRINTS 44.
Quality Enlargements
Post Card 8d.  i-Plate 1/~  Whole Plate 1/8
Finest Materials Glossy or Matt
Cash with order plus 5d. postage
ANTHORNY PRICE. Trade Photographer
3 8t. Cuthberts Rd., Lostock Hall, Preston, Lancs.

BELLOWS\ Camera, Enlarger, Process.

Industrial  Collapsible  Machine
Guards.—Beers, 4 St. Cuthbert’s Road.
Derby. (Tel. 41263.)

FOREIGN STAMPS

l 000 DIFFERENT STAMPS free.
9 Request details of this and
other gifts with approvals; enclose postage.
—Paragon Stamps, 138 Qakley Road.
Shirley, Southampton

FIBREGLASS

PLASTIC UNITS

Experimental Glass Fibre Unit, 14/9.
Plastic Metal for Gear Casting, Plastic Dies,
etc., 14/3. Porcelain-hard Cold Setting
Finish for food preparation surfaces, baths,
washing machines, etc., 16/9 pt. in white,
cream, black, sky blue, red, clear and
aluminium, S.A.E. for information list,
price list, etc. SILVER DEE PLASTICS
{Dept. 3), Hartington, Staveley,
Chesterfield, Derbyshire.

PATENTS

PATENTING SERVICES. — Advice.
Qualified agent.—C. L. Browne, 114
Greenhayes Ave., Banstead, Surrey.

An essential 432-page
book for every practical
mechanic’s bookshelf . ..

THE

ELEMENTS

of MECHANICS
and MECHANISMS

by F. J. Camm
Covers: Natural Forces and the

Methods of Using Them aws of
Motion—Friction—Mass and Momen-
tum—The First Law of Motion The
Second Law of Motion The Third
Law of Motion Horse-power—
Measurement of Force—Unit of Pres-
sure : Force, Energy and Power
Conduction, Convection, Radiation and
Heat : The Lever : The Wheel and
Axle—Pulleys : The Inclined Plane—
Wedge—Screw : Compound Machines
and Liquid Pressure : Hydraulics
The Hydrometer and Viscosimeter
The Siphon : Buoyancy of Liquids and
Drowned Orifices : Pumps and Water
Wheels : The Geneva Mechanism
Intermittent Mechanlsms The
Principle of the Gear Gear Tooth-
forms Spur Gears Helical and
Bevel Gears . Power Transmission
Methods : Miscellaneous Mechanisms.
1,000 entry index
481 illustrations
432 pages

30s. FROM ALL BOOKSELLERS

. ..or, in case of difficulty, 3Is. 6d.

rom GEORGE NEWNES LTD.,

Tower House, Southampton Street,

London, W.C.2.
NEW NES
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GOVERNMENT
SURPLUS BARGAINS

MULTI-PURPOSE MOTORS. Low voltage,
with gearbox, 24 v, D.C., but good at 12 v.
or lower. Two shafts, 4 and 16 R.P.M. at
12 v.,, 6 and 24 R.P.M, at 24 v, Operate §
seta of cams and also plunger giving powerful
Interal thrust, Takes under 1 amp. Wonder-
fully versatile motor. Each 25/~, post 2/-.
BATTERY CHARGING TRANSPFORMERS,
11 v, and 17 v. A.C. (for 6 and 12 v, Charging
at 1§ amp.). Each 17/8, post 1/9,
RECTIFIERS to suit above, Each 7/6, poet

1/-. (These transformers and rectifiers will run
above motors.)

TELEPHONE HANDBETS (two in series with
battery make Intercom.). Each 17/6, post 1/6.

TRIPODS, 38in. long. Very rigid (not tele

scopic). Easily adapt to camera. etc. Each
12/6. pent 2/6,
MOTORS. 200/260 v. AC./MDC. FPHP.

approx. 80 watts. High Speed, }in. shaft.
tconverted ex R.A.F, motor generstor—power
shout equal to sewing machine motor), Useful
addition to workshop. Each 30/~. post 2/9.

Dynamotors, Input 12 vD.C. Output 240 v.

D.C. 20 watts, 15/- each, pist 2/9, 1
Send 3d. stamp for list of ciler motors, trans-

formers, pumps, lamps, rwitches, ele.

MILLIGANS
2 Hariord Street, Liverrool, 3

Money Back Guarantce,

METALS & ACCESSORIES

Send now for Free List

ALUMINIUM \
BRASS, COPPER
STEEL etc.

Sections  etc.

Sheets,  Angles,

CLAY BROS. & CO. pept. H..
6a, Spring Bridge Road, Ealing, W.S
(Phone Ealing 2215)

2 mins. Ealing Broadway Stn. Opposite
Bentalls

PERSONAL SHOPPERS WELCOMED

PLAY THE PIA

REED ORGAN : '“"w
or ACCORDION ‘ %
in 3 months v

New Home method,
Definitely the easiest
and quickest. Even
If you have never
played a note, you
will be able to read
music at a glance.

Write today without
obligation for !

FREE LESSON | {

instrument | g

state a z
TN <
KLAVARSKRIBO INSTITUTE (BZ.7),

EZ HIGHBURY NEWﬂRK, LONDON, N.5
You can take it with you ...

EVERY CYCLIST’S
POCKET BOOK

by F. J. Camm

There never was a book like the EVERY
CYCLIST'S POCKET BOOK in the whole
history of ¢cycling. 400 pages. Hundreds of

‘facts and over {00 illustrations and it measures

only 5 in. by 3 in.—it really fits the pocket—
gives you practical maintenance and repair
hints when you want them. Notes on
touring, records, road routes of Britain, etc.
7s. 6d. FROM ALL BOOKSELLERS
. .. or, in case of difficulty, 8s, 3d. by post from
GEORGE NEWNES LTD., Southampton Street,
London, W.C.2.

BUILD YOUR OWN

CANOE

Printed iilustrated instructions 16

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret’s, Twickenham, Middx.
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ERE is a portable hold-all for the
modeller, which incorporates drawers
for tools, a cormpartment at the top

for model-making mnnaterials, strip-wood,
paint, etc., and a slide—out cutting board.

Construction

Start by cutting the base exactly to the
dimensions given. Make sure the corners are
quite square and that the edges are straight
and smooth. Cut the partition and glue and
pin this across the middleof the base as shown.
Next cut the back (item 1) 24in. X 6%in.
Along the top edge of this and level with the
edge, glue with impact adhesive a }in. square
strip of hardwood—obtainable at all hobbies
and modelling stores. The strip must fall
short of the left hand end of item 1 by $in.
Exactly }in. away from and parallel to the
bottom edge of this strip, draw a pencil line
and glue a second strip—this time §in. short
of each end of item 1.

Pin and glue the completed item 1 to the
outside of one of the long edges of the base
and make sure it is quite upright. Cut the
two floors (view on A), and pin and glue one
of them astride the partition with the back
edge touching item 1. Make sure the floor is
centred on the partition before pinning into
the partition and through item 1 into the
edge of the floor.

Cut item 5 and panel pin it to the front
edge of the base (view on B) and under the
front edge of the floor. Follow this by cutting
item 2 (view on C) and item 3 (view on A and
B) and pinning and glueing them to the ends

18 "Square

Floors 38" ply
11106 % 1 206"

Lid ¥4"ply

Base 38'ply
200" 178"

", 4
Drawers 36PLy
all 1"ply

3/8"pty
122654 Y4"

L et ig"Pry
- TS 280" 21"

View onB

Constructional details of the tool box.

1411 5/8"x 1°216"

11V x 12 95"

NEWNES, PRACTICAL MECHANICS

Make this Cabinet
for your Hobby
Tools and Materials

of the bottom floor and the ends of the back
(item 1) with which they should lie flush.

The second (top) floor can now be position-
ed, and as the idea of having two floors is to
provide a neat housing for the sliding cutting
board, it is necessary to sandwich the board
(item .6) between the floors while the top
floor is being pinned in place through items 1,
2 and 3.

When the floor is fixed, remove the cutting
board and cut item 4 (view on B). Item 4
is fitted with }in. square hardwood rails
along its top edge in exactly the same way
as was adopted for item 1. Pin and glue
item 4 to the edge of the top floor and
items 2 and 3.

35 Pty

o " Th i
12214"x 378 S g

Board

Now cut item
7 from $in.
hardwood and
recess one edge
to take item 6,
then screw and
glue the two to-
gether as shown,
making sure
they are quite
square to one
another. Add a
handle, cut from
scrap hardwood.
Cut the }in.
plywood 1id,
trim is so that it
slides neatly 1n
the rails, and fix
strip of quarter-
round beading
for a handle.

The parti-
tions which are
24in. high are
cut from }in.
plywood and
can be arranged
to suit individ~
ual require-
ments. Fix them
with glue and

View on C

Quarter rouna
beading

H,ardwood
2°0"x 334"

panel pins,
where appro-
priate.
Drawers
_ 5 The two
Partitloq;”& , drawers are
ply 1)17/8"x 28" identical  and

each is made en-
tirely from }in.
plywood For
each, start by
cutting a base-
board measur-
ing r1rfgin. X
13%in. Round
the outside

313

edges, fit pieces of }in. plywood, 2}in. wide.
Mitre the corners for a really neat appearance,
but ordinary pinned and glued butt joints are
suitable. Reinforce the corners with strips of
quarter-round hardwood beading and add
handles cut from scrap half-round hardwood
beading.

Clean off any glue traces and sand thor-
oughly, then stain and varnish the whole
unit. Four rubber buffers for feet may be
fitted if required.

YOU WILL NEED

}in. Plywood:

1 piece 24in.. X 13}in.—base.

2 pieces 23}in. X 14}in.—floors.

1 piece 24in. X 6%in.—item 1.

1 piece 14}in. X 3{in.—item 2,

1 piece 14}in. X 4}in.—item 3.

1 piece 24in. X 33in.—item 4.

1 piece 24in. X 24in.—item s.

I piece 23}in. X 14%in.—item 6.

1 piece 13§in. X 2}in.—partition.

#in. Hardwood:

1 piece 24in. X 3§in.—item 7.

}in. Plywood:

1 piece 23%in. X 14}in.—lid.

1 piece z24in. X r1oin.—partitions.

2 pieces 13§in. X 11 {3in.—drawer bases .
1 piece 24in. X 10in.—drawer sides.
Miscellaneous: 8ft. of 4in. square hard-
wood, beading for handles, panel pins,
glue, screws, paint.

Make this
THIMBLE HOLDER

for your wife

ANY needlework enthusiasts find it
difficult to stop their thimbles from
wandering into odd corners of their needle-
work box. The solution to this problem is
easy.. If small cork stoppers are glued or
screwed just inside the top of the box, the
thimbles can be pushed on to them when not
in use and will be to hand whenever required.
Study the sketch below.
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MAKING A PAPER CHINESE JUNK

E E g E E R S IR, to_bl tlréxst the fogmng lj‘sntrl:lculolnls) on lﬁw 9. Fold along dotted lines to obtain K.
uild a paper ese junk wi e to Mr.

Palliser’s sntxsfp ction (Information Sought, Jan- .10 Repeat on the other side, resulting in Fig. L.
uary issue 11 Cn'refull draw outwards (arrows) the resuh
t t h being “ T"he Box

12. Now the most dlfﬁcult part. With thumb
o e @ L gg;zl:a]? s:guare piece of paper and divide pressure on b,b, and fore-fingers on ¢, :rr(?ss
Y down hard on b,b, and fold ¢, downwards and

2. Fold corners down to centre B against the back. Repeat with the other side

E D I I 0 R . Fold along dotted lines as shown in C, resulting g’l) The fesult (Fig. O.) is known as “ The
; inD icture .

13. Fold alomg dotted line as in O and P, taking

- Fold along dotted line in D, result E. care that the shaded corners are the right way.

. Fold along dotted lines in E, resuit F.
A 14. Dra ut b;b, (arrows). The It b
The Editor does not . Press fmr;g(; nght] logetheGr, and draw out Figstoand 1o ( result being
necessarily agree wiih C— P 15. Pull out the two ends G, (Fig. R) and the
a 3 ; . Repeat on the other ide. W, ha final stage is reached wn the photo-
the views of his Correspondents “ Double Boat " H. | fEw IS Lne ot e e
; ll::xe:l %’o;n rzlorlf‘xonJY mFlg H, and pull out as in ll-fery1 Prcsto——v:;u tl:)lve a Chinese Junk}—K. E.
Walkie Talkie s ]
- Tramsformer ‘ =
IR,—1 thought it might be of interest to F N / N 1 . J
readers constructing the ‘ 10-meire : AN e S ) | '
Walkie Talkie ” described in your January S Ve \ !
issue to know that the intervalve transformer N AN U ! !
used is not installed in modern radio sets. It N7 \ \ i 0
can be obtained, however, from most radio PN ,’ N ! :
receivers made before 1934 from which I ¢ h ;
have obtained mine.—J]. WatsoN (Dublin).
Puzzle Corner Error

IR,—I should like to call your attention to
an error in the solution to the * Beat the
Clock ” problem which was published.in the
December issue. According to my calcula-
tions the answer should be 2160 days after
the date of synchronisation, not go days. It
appears that the solution given by you has
been arrived at on the assumption that the
watch loses and the clock gains 10 sec. per
hour, whereas the problem stated ‘“ 10 seconds
per day —W. B. Wirty (Hull).

Cutting Toughened Glass=—

Correction

ITH reference to your reply to L.
Conway’s query in the February
issue, we would respectfully point out that’
there is no known method of cutting tough-
ened glass automobile windows. Any attempt
to cut this type of glass will only result in the
window disintegrating into numerous small
fragments.—TECHNICAL MANAGER, Triplex

Safety Glass Co. Ltd. (N.W.10).

Keying Aluminimm
Sheet

ITH reference to the query published

in “ Your Queries Answered » in the
January issue of ¢ Cellulosing Sheet Alumi-
nium >, 1 disagree with the advice given.
Aluminium sheet should most certainly be
scratched before applying paint or cellulose.
If this is not done with a view to making a
key, using either a wire brush or one of the
trade etching primers, the cellulose will very
likely peel off in a sheet.—]. APPLEYARD

(Yorks).
Paper Chinese Junks

IN response to the request in Information

Sought, January issue, for information on
making paper Chinese junks, intelligible
instructions for this call for many very carefully
drawn diagrams or actual demonstration.
The best readily available books are Robert
Harbin’s * Paper Magic ” (Daily Express
Books) or Margaret Campbell’s “ Paper Toy
Making > (Pitman). Recently a firm of
Japanese publishers, Toto Shuppam Co.,
Ltd., have issued an excellent series of books
on Ongam1 (Japanese paper folding) by the
expert 1. Monda. These are in English and
for sale in America, but presumably they can
be obtained here through one of the many
booksellers specialising in foreign books.—
R. FairtHORNE (Farmborough).
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| ADVERTISING & SALESMANSHIP |
General Advertising, Copywriting, Radio & T.V. Advertising,
Commercial Travelling, Sales Management, Retail Selling,
EXAMS. Joint Inter., A.A. & L.P.A. Finals, 1.5.M.A,, U.C.T.A,

ARCHITECTURE & BUILDING
Architectural Design, Clerk of Works.
Bldg. Construction, Bricklaying, Trade Courses,
EXAMS. R.LB.A.(Inter.), R.I.C.S., 1.Q.S. Inter., Final & Dip.
in Working-Up, L.1.O.B., Inst. Clk. of Wks.

ART
Art Training (basic), Commercial lllustrating,
Qils & Water-Colours, Figure Drawing, Lettering,
COMMERCIAL TRAINING

Bookkeeping, Computer Programming, Costing & Account-
ancy, Office Training, Secretaryship, Shorthand, Type-

a 3 writing,
Ask yourself these questions: Could | be EXAMS. L.C.W.A., C.LS., C.CS., AC.CA., Inst. Bkkeepers.
making fuller use of my abilities ? Holding down [ civiL ENGINEERING i
a better ‘Ob ? Earning better mongy ? If the I 'l‘-ﬂ_gl}way EegineeringE, Str;:cturalal (E:ngineeri.v;lg, X l
et < i
answers are ‘yes,” then face the position | EXa e R S e Town CEpErERIans g ]
squarely. And do something about it—before DRAUGHTSMANSHIP (State Branch) |
it's too late! Drawing Office Practice, Mechanical Drawing, X
Structrl. & Architectrl. Drwing., Maths. & Machine Drawing.
ELECTRONIC ENGINEERING
MAKE YOUR DECISION |} s5reme s !
industrial Electronics & T.V., l
i FARMING & HORTICULTURE
Once you are determined to succeed—and Arable & Livestock, Pig & Paultry Kesping,
. : . arm Machinery aintenance), Smallholding,
have dECIdEd to take aCt_Ion_nOthln’g can Flower & Vegetable Growing, Complete Gardegning.
stop you. But you need guidance. With the EXAM. R.H.S. General.
help of I.C.S. training you can reach the top § FIREE ENGINEERINlG . ) ;
faster and stay there Ionger. l XAMS. Inst. of Fire Engrs., Fire Service Promotion.
§ GENERAL EDUCATION
Languages, Good English.
TRA' N w lTH I c s EXAMS. G.C.E. subjects at Ordinary or Advanced Level.
® owe E.).B.C.P.
MANAGEMENT
. : g Industrial Management, Business Management,
lCS' tuition s eXPEFt yet SImP!e to fO”OW, l Ofﬁcse Manager&\int, Persc:nnesl Managerr!ent, 1 l
covers hundreds of Courses yet is completely ¥ Hoselmansgement Work Seud, oremaniin,storkseping
individual. You work at home, as a ‘class of i ey i
one,” in your own spare-time. And youhset MECHANICAL ENGINEERING
is i .S, Wide range of subjects incl. :—
YOUI' O pace. ThIS > the way I'CS Bue Workshopg;ractisce,le)i:sel Engines, Refrigeration & Welding,
coached many hundreds of thousands to Enxginr:ering Mathé., Produc:ion Engin(e:ering.
EXA . ILMech.E., 5 E B . in F ip,
success. They can do the same for YOU! CUTC, Core in Machine 'Shot Engimesring, | cmanshie
The many subjects which I.C.S. teach are listed on MOTOR ENGINEERING -
the right. Complete the coupon below and post it E:’::'D?:::I';‘"g;»":r Drivger: Ma o,
off to us today. In return, we will send you a FREE | 4
BOOK with full details — without obligation. | PHOTOGRAPHY
The Amateur Photographer.
) EXAM. P.D.A.
0 i
AR Rl I L A RADIO, T.V. & ELECTRIGAL
S G . . S = Radio Engineering, Radio Servicing, T.V. Servicing & Eng.
l- Practical Radio (with kits), Electricity Supply, Electricians,

2 EXAMS. Brit.l.R.E., Soc. of Engrs., C. & G. Certs. for Telecom.
INTERNATIONAL CORRESPONDENCE SCHOOLS Technicians, Radio Amateurs, Radio Servicing (RTEB), Elec.
(Dept. 169K), Intertext House, Parkgate Road, London, S.W.II. S, P, e aral gl e,

WRITING FOR PROFIT
Short Story Writing, Free Lance Journalism,
Please send me FREE BOOK 0n......coviiiiiiiinereionsmeernarnahonsaareiarmairasstistansissicisisassaens h
AND MANY OTHER SUBJECTS incl:
AGE Police Entrance
INAME L iiiiiiineaenrareesraerarrsrasiecsomessetosassasasatvassraassrarsossonaanssartins e Industrial Instrumentation l
(Block letters please) Petroleum Production
Dressmaking I
ADDRESS ... cccrincinriiianniiiiriiane e o b SO S, o SO oaar - o S, . .. . PSRBTSO Textiles
......................................................... LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE.
Build your own 4-valve T.R.F. and 5-valve superhet radio recelver * I
OCCUPATION ..oooitiieiseritassesaasaseseseeis s ossasasssaesss s ot sosassssbsinirses 4.60. Signal Generator and High-quality Multi-tester. I
Examination Students dre coached until successful

over. o
6 million
students

the worlds largest correspondence school
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If you want to get the best from your photography then
you need these practical books . . .

PHOTOGRAPHIC
PROCESSING

by John Blaxland, F.RS.A, A.l.B.P., A.R.P.S.

THIS book is a guide to the correct handling of sensitive photographic materials and chemicals during
processing. By carefully following the detailed instructions given, finished prints of professional standard
may be obtained.

Early sections deal with cameras and darkrooms, and following chapters have been devoted to methods
‘ of processing both negative and positive material,

——y
BHOTOCRAIN
JROCESSIN

2 Retouching, mounting, and finishing are also dealt
e with in other important sections of the work. The

S information given is essentially practical, all

- theory having been purposely omitted. It is, there-

- = : - fore, a book that will prove of great value to all
= e - interested in the production of first-class photo- .

— 3 graphs.

CONTENTS. Techniques and Technicians -
Materials and the Manufacturer - Cameras and
Accessories - Darkrooms - Processing Negative
Materials - Processing Positive Materials -
Retouching, Mounting and Finishing - Photo-
graphic Solutions.

65 illustrations - 18s. net. (.I9s. by post) . M_ -.’: ‘A-NPJLEW'
NEWNES COMPLETE
AMATEUR PHOTOGRAPHY

Edited by M. Lillington Hall

THIS is a book designed to help and interest every amateur photographer, from the casual

snapshotter who is just beginning to learn, to the expert who is exploring new fields. Completely up
to date, it deals with all the newest and most exciting developments.
CONTENTS. The lens - shutters - viewing and focusing - choosing a camera - film materials -
exposure - light filters - artificial lighting equipment - flashlight - electronic flash - exposure
and lighting for colour - pictorial - composition jn colour - portraiture - indoor, architectural,
action, and stage photography - telephotography - underwater photography - close-up - docu-
ment copying - photomicrography - stereo photography - abstract and trick photography -
technique with miniature cameras - darkroom equipment - developing - negative faults and
their cure - colour developing - printing - enlarging and projection printing - colour printing -
making slides - projecting and viewing.

Edited by 400 pages . 64 plates . 30s. net. (3ls. 6d. by post)
M. LILLINGTON HALL FROM ALL BOOKSELLERS . or in case of difficulty at the post rates shown from GEORGE

NEWNES LTD., Tower House, Southampton Street, London, W.C.2.

e m——

“ GEDORE ” SOCKET SETS| onneiornce

tHE FAMOUS
HARRIS ELECTRIC

WELDER

2] (o 10 [ ; Beautifully fitted metal box. Best
}I,}'K&'“&.’:ﬁ?"ﬁ;’{:ﬁ‘aﬁ?x / quality by famous maker. Contains COURSES
;‘:?.‘T“fn',‘x.?:’“;:;f“s‘,"ozo?':f speed brace, ratchet, universal joint, IN STEAM

Worka trom 6v. orl2v.car battery m
transtormer from A.C. malns. Com-
plete kit of Welding Touls, 91t. cable,

small and long extension and 19
4" Square Drive Sockets (10 Whit-

TWO COURSES: (1) A simplified Course for

elip, carbons, oleaoring fluld, fiuzes, worth £” to " and 9 American the practical man in need of basic informa-
ﬂ'rlrlxmfisgl:g:alfl; mmumﬁned:; Sockets &* A/F to |”* A/F). tion about steam and steam applications:

Depta. of H.M. Government, I.C.I.. 8tand-

ard Telephones, etc. Welds all
Metals up to one-sighth inch, 57 6
C.0.D. IF REQUIRED -

Obtainable only from; Post & Packing 2/6.

Usuall 10.12.0. (2) Ar Advanced Course for those with a
YO£UR PRICE £5.1 9.6 background of technical training. There is

I no charge or obligation. Details on request
|

HARRIS ENGINEERING CO., money refunded. inclusive of Post and Packing. o~
(Dant P M.37). 268 Kingsiand Road. l.andon, E.2 ASHTON SA_W & TOOL CO. SEITTA X RCD I
o A T DEPT. L, OLD STREET, ASHTON-UNDER-LYNE | (TECHNICAL DEPT) Cheltenham, Glos.

I i 31/33 NELSON ST,
ORT
SERIES Il ENERAL CERT. 6in. SUPA-EZERED Bmeg)o‘glijs R sovtaroxt
NUCLEAVE PRESS CALIPER GAUGES Whitworth Screws, 144 Asw'td ]
OF EDUCATION A\ || EamEaTees ¢ o
Pibre Washers. 144 Assorted bo

: THE KEY TO SUCCESS € SECURITY N NS SR T N Roion. AC WD 4
E: tial to s ss In any watk of Jifc ! What- Self Tap Screws, 100 Asso ] =
evs::;o:r a‘:q“yc:: can now prepare at home for ‘ Copper Rivets, 12 i?z, Ab.gl(l,n,ed - 14
CRO Ps the important new General Cert. of Education |0/6 ) Saw Bench Tops. t.hl ball race epindle, a
Exam., on “NO PASS—NO FEE”™ terms. \ J pulley, m..‘mm_ :G 0Oin. o)s
You choose your own l\lblNu—Educ-llonnl‘. . Rectifiers. 6/12 v. .k amps. .. .. e
RI V ETS C cial or Technical. R Ideal for the Handyman, Engincer, c]‘l' {:ﬁ‘%ﬂﬂn;‘;’ l; = . e
big of 4 M““'C"' o the Electriclan, Carpenter, Storemen, etc. M&:‘m e tormorst 18 v. 6 S sk
PUNCHES chincefsalseliblbive P St cne VERY EASY TO READ & Nickel Plated. s 1 Dor, d: - B
SEND FOR FREE 136 PAGE BOOK ; In, out & Depth in /32" & mjm. Motnrli‘sreﬂ w'w';"ﬂ/"; e 7

Full details of how you can obiain the General N Cireu Saws, 8in.  7in. , ¢
Ask your Tool Dealer or send for (':rl. are given in our 136-page Guide—Free Buy Direct from the !Vlanufacture, Instrament Cases, 12in X 8in. x 6in. New 7/3
details to :(— snd without obligation. Personal advice on Postage and packing 9d. Plags & Sockets. 7 point , .
Sole Manufacturers Welte teday, School of Careers, Dept. 160 Vs | il i R s T o

§ rite taday, ol of 2 . , : X
FITZNER LTD 29-31, Wright's Lane, London, WA, S. J. PARKER & CO. Races, Belin, Valves, Pulleys, Puaps. Bras,
. 4 ] N .
140/1 Longden Coleham, ixt of hundreds of fnte:
197-199, KINGS ROAD, ,;(, rs Shigwsbue May we mend our free list of : of r~
KINGSTON-ON-THAMES % School of Caree y it ey ke pleaae)
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Our Luton Minor Series—A Bouquet

IR,—I am writing to
tell you how much I
appreciate your series of
articles on building the
Luton Minor aircraft. I
am quite certain that very
many of your readers will
endorse my opinion of
these articles, which con-
tain a wealth of valuable
information. [ am sur-
prised that you have been
able to pack such a com-
prehensive amount of de- |
tail into these. Whether ;
the handyman is building
a Luton or not, I know
that there is a vast amount
of information which has
either never been printed
before or which would
‘require a full technical
library from which to
extract it.

Printing how to build an
aeroplane is nothing new.
Several American maga-
zines have done just this. Your feature,
however is so detailed, that it makes its pre-
decessors look shoddy. I once fancied
building an aircraft to instructions printed in
an American magazine but found the designer
left so much to the imagination that 1 con-
sidered 1 was totally inadequate to tackle the
job. After reading your articles I am certain
that many people like myself feel confident as
to their ability to make an aeroplane.

As 1 shall no doubt get around to building
the Luton before long, it might be a good idea
if you were to reprint all the articles in a
magazine form so as to save thumbing
.through to find the wanted article. I am

Bt . A

The Luton Minor just after take off.

sure that you could sell these for a profit. I
would cheerfully pay 5/- a copy if not more.

As your paper seems to have developed a
readership amongst people interested in
flying, why not make a regular feature on
aviation? ‘There is need for a * how todo it ”
paper on private aviation as Aeroplane and
Flight now concentraté on rockets, missiles
and the somewhat Wellslian problems of
travel in space.

For the record the aeroplane depicted in
your series of articles, is a pre-war version of
the Minor which is based at Sandown Airport
here on the Island. It is owned by a Mr. Ord-
Hume who is the only private aircraft owner
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on the Island and it flies regularly. As it takes
over three hours from here to L.ondon by boat
and train you can see my interest in making
myself a small cheap light dll‘Crdft I—=W. E,
CasTLES (Sandown, 1.0.W.).

Life on Mars
IR,—In Sir Harold Spencer-Jones’ *“ Life
on Other Worlds, ” plate 13 shows
photographs of Mars. The 36in. Lick
refractor—which does not make dots and
dashes appear like straight lines—obtained
these during the near opposmon of 1939.

With careful examination, some of the
canals can be plainly seen. In.the lower left
corner of No. 2, some are double. A dark
pattern surrounding the polar cap is also
evident.

Schiaparelli and Lowell may have been
right! There may, after all, be Martians
fighting for survival along these natural or
artificial formations.

Moles and ants can exist—more or less
underground—during our most severe winters
Is it wishful thinking to assume that animal
life vet carries on below the suface of Mars?
Intelhgent beings may be living among great
engineering works in tunnels similar to our
underground railways. ‘There they may
manufacture whatever it is they breathe.
Water may be pumped from subterranean
deposits. Electric power may be obtained by
chemical means, using systems of falling and
rotating \\elghts or by large windmills or
light construction on the surface.

During the day Martians would ascend via
lifts into large electricallv-heated glass houses
where carefully preserved plants would be
cultivated.

Upon the earth, the *“ marvellous ” is now
commonplace. We experience warmth, com-
fort and speed.underground. The remaining
Martians may have retreated to a sheltered
interior to escape the rigour of the surface.—
A. TROWBRIDGE (Staines).

Ship's Steering Gear

(Concluded from page 296)

It consists of two main parts, the trans-
mitter on the bridge and the receiver at the
steering engine. These are connected by two
copper pipes of about §in. dia. Fig. 6 shows a
simplified diagram of this system.

Supposing the wheel is turned in a clock-
wise direction, the plunger in the transmitter
cylinder would move downwards and would
cause oil to flow from the bottom of the
cylinder into the cylinder of the receiver.
This has the effect of moving the receiver
cylinder in the direction of the arrow. As the
control rod of the steering gear is connected
to the arm (P) this movement_ causes the
engine to start moving the tiller which will
be stopped by the hunting gear when the
rudder is in the desired position.

When the wheel is in the mid-position a
by-pass connecting the upper and lower
cylinders is open and the springs on the
receiver cylinder return the latter to the
central position. This is necessary otherwise
gradual leakage might cause incorrect position-
ing of the rudder. The system is kept full of
oil by means of a replenishing tank, which is
connected to the transmitter by a valve which
can only open when the piston is in the mid
position, when there is no pressure in the
system.

The all-efectric steering gears are mainly
confined to smaller ships and there are
several types, the latest development being
one which can be placed under remote con-
trol and operated by means of a portable
control box from any part of the ship.

One of the most popular of the electric

steering gears is based on the Ward-Leonard
;}:stem and is shown in diagrammatic form in

ig. 7.

‘The driving motor, main generator and
exciter are all mounted on the same shaft.

The wheel shaft and the hunting gear shaft
each drive screwed rods which move sliding
contacts. These contacts are connected
together through the exciter field coil and
make contact with rheestats AB and CD
which are wired in parallel with the ship’s
mains. This circuit is a form of the well
known Wheatstone-bridge. When the wheel
is in the central position the rudder is amid-
ships and the contacts on the rheostats are at
points of equal electrical pressure and no
current flows. If the wheel moves, this balance
is upset and current flows through the

exciter. This causes the exciter to generate
current in the main generator field which in
turn causes current to flow in the rudder
armature and the rudder motor rotates. This
motor is geared to the rudder shaft and
rotates the rudder until pointer (F) is hunted
back to the point where it is at equal electrical
pressure to (E).

The steering gear is probably the most
important item of a ship’s auxiliary machinery
and a trivial defect in it could result in a
collision or grounding and even loss of the
vessel. For this reason the steering gear is
always generously designed, and the ship’s
engineers pay particular attention to the
maintenance of the steering gear. As a result
accidents due to defective steering gears are
very uncommon.

KECKANIC

FRACTICAL

“PRACTICAL MECHANICS"

S a service to our readers we have arranged
for self-binders to be supplied in which

they may preserve the copies of this journal.
Copies can be inserted as received, and you do
not therefore have to wait for the completion of
the volume.
protection as with ordinary binding. The self-
binc}l]ers are in black waterproof and greaseproof
cloth,
system avoids copies becoming damaged or
mislaid. The Easibinder opens flat at any page
of any separate edition and gives quick reference

facilities. When the volume is complete our
annual index, published at 1s. 3d., should be
inserted.

Binders cost 11s.
should be sent to the Publisher (Binding Dept.),
Geo. Newnes Ltd., Tower House, Southampton
St., Strand, W.C.2.

BINDING OFFER

You secure the same all-time

attractively lettered in gold. This

6d., post free. Orders
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TRADE
NOTES

A REVIEW OF NEW TOOLS, EQUIPMENT, ETC.

FLEXIBLE HACKSAW BLADES

STEAD and Co., Ltd., Manor Works,

« Sheffield, announce the introduction of a
range of new flexible high speed hacksaw
blades under their trade name, * Steadfast.”

|
J.

New *“ Steadfast * blades.

Sizes are 10in. X 4in. width X .025in. thickness
X 18, 24 or 32 pitch teeth, and 12in. X }in.
width X -o251in. thickness X 14, 18, 24 or 32
pitch teeth.

Flexibility is introduced by hardening the
teeth of the hacksaw blades only. By this
means, the chances of blade breakage are
lessened. It is claimed that the cutting per-
formance is in no way impaired and that these
blades will cut any type of steel, as well as
withstanding misuse.

NEW FILE AND RASP

HIS latest product of Messrs. John Peace
(Steel & Tools) Ltd. of Sheffield will
prove a real boon to the handyman and an
assett in his workship. The 8in. blade
‘“ Handy " file has a strong rasp on one side

The ©“ Handy " file.

and a useful file on the reverse. This ““ two-
in-one >’ addition to the tool chest is made of
the finest Sheffield steel and is available at
many ironmongers and hardware stores.
The price is 3s. 6d.

A . T. SALLIS CATALOGUE

OR the price of 2s., plus 6d. postage and
package, A. T. Sallis, of 93 North
Road, Brighton, Sussex, supply a well
illustrated catalogue of their range of Govern-
ment surplus electrical and radio equipment.
Possession of this catalogue will save readers
much fruitless searching for special ex-
Government items.
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B.S.A. PETROL ENGINES

A NEW range of small petrol engines

suitable for lawnmowers, pumps, cul-
tivators, charging sets and similar equipment
has been developed by the Power Unit
Division of B.S.A. Motor Cycles Ltd. To be
known as the ‘‘ Series 9o,”” the range consists
of a basic engine with a number of inter-
changeable crankcase end-covers. These
equip each model for a variety of different
operations and enable the unit to work with
its crankshaft in horizontal or vertical
positions.

An ‘‘over-
square,” air-cooled
four-stoke of 87 cc.
capacity, the basic
engine weighs fonly
23lb., and develops
nearly 2 BHP. It
has a specially de-
veloped cast-iron
crankcase and

{Two of the new
B.S.A. petrol
engines.

barrel, with a detachable aluminium cylinder
head.

Standardisation of design, and interchange-
ability of parts between the different models
have simplified production and made possible
a lower price. These points will also aid
spares stockists.

The engines are not yet available on the
home market, but it is hoped that they will be
in the near future. Details are available from
the makers, B.S.A. Cycles L.td., Power Unit
Division, Birmingham, 11.

]

CARICRAFT BOATS

ARICRAFT, of Love Lane, Chichester,
Glos., have sent us a copy of their new
1960 illustrated booklet. It gives details of
the whole of their range of boats for the
family man and beginner and details of the
manner in which they may be used. Their
particular speci-
ality is boats
which may be
carried on the
top of a car,
though they also
supply a boat trailer for the heavier type of
boat. Information on various types of
engines suitable for use with their boats is
also given. Further details may be obtained
from the above address.

DAFILE FLEXI-FILE

HIS new dafile flexible saw blade is
circular in section with teeth all round.
It is sold by the length and can be fitted in
standard piercing saw frames. One of the
chief advantages is that cuts may be made in
any direction merely by pressure; there is no
need -to alter the angle of the blade. Two
grades of blade are available: No. 1 will cut
mild steel, duralumin, copper, gold, silver,
etc., and in common with No. 2 will cut
aluminium, ebonite, Acrylic plastics, hard-
board, plywood and other softer materials. A
12in. length costs 2/- and a 36in. length s5/-.
The makers’ address is Dafiles Ltd., 37
Sheen Road, Richmond, Surrey.

NEW RATCHET SCREWDRIVER

S can be seen from the photograph above,
the chief feature of this new tool is the

pistol grip handle. Made in translucent
amber plastic, the handle is insulated and
virtually unbreakable. With its 6in. chromium
plated blade the tool is comfortable and

‘1 Stead ratchet

{ screwdriver.

positive in use. The ratchet action is efficient
and robust. The makers are Messrs. J. Stead
& Co. Ltd., Manor Works, Cricket Inn Road,
Sheffield, 2, and the screwdriver is sold at
10s. 6d. and should be available from your
local tool stockist.

BONDAGLASS LEAFLETS

ESIN-BONDED glass fibre is a very
efficient material both for construction
and repair work—provided it is used correctly.
To avoid its misuse by the amateur and con-
sequent disappointment, Messrs. Bondaglass,
55 South End Croydon, Surrey, have pre-
pared leaflets setting out the correct techniques.
Readers who would like copies of these
leaflets should write to the Technical Infor-
mation Department of Messrs. Bondaglass at
the address above.

B.M. TORCHES

B M. hand torches come in two types—
. Mark I and Mark II. The Ilatter
differs only in that its metal body is covered

€

e st g v

with nylon to obviate sparking with a metal
surface in an area containing explosive fumes
or inflammable liquids. It complies with the
stringent requirements of the Factory In-
spectorate. Both torches have an ingenious
patented nylon, non-corroding, three-posi-

tion switch, giving ‘off,” ‘“on,” and
‘“ flashing.”
The 3-sv. prefocused bulb is readily

changed by removing the head and unscrew-
ing the plastic carrier. The head on both
marks is a sealed unit. The body capacity is
three “ U2 ” dry cells and the complete torch
is water- and gas-tight as well as shock-proof
and insulated. The retail price is 35s. and the
makers, Bardic Ltd., Northam, Southampton.

THE P.M. Ist HOW TO MAKE IT

oK
12/9d. 13/9d. by post

Published by
GEORGE NEWNES LTD., TOWER HOUSE,

SOUTHAMPTON STREET, LONDON, W.C.2
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+ Permanent Magnets in action x

just another of the countless
workshop uses for *Eclipse ™
Magnets. A piece of mild steel
on one pole of a powerful magnet
is all you need. See other action
pictures of ** Eclipse " Magnets
in *“Small Magnets are so
Versatile !, a new booklet avail-
able from your usual tool dealer.

NEWNES. PRACTICAL MECHANICS

It’s Almost Uncanny
What This Book Can Do
For You!

Test It’s Amazing Powers

ABSOLUTELY
FREE

What is the peculiar influence of this
strange book! Whence comes this almost
uncanny power which helps the sick back
to normal health—the timid to a new self-
confident personality, the unsuccessful to
positions of eminence and importance?

X
=2 1Ay \
/

It does seem queer. Yet timid, colourless
pe.ople simply read this book—and instantly gain courage that performs seeming
miracles. Downhearted, frustrated people scan its pages—and quickly begin to
overcome their handicaps. Men and women from every walk of life glimpse its
mighty message—and feel a new giant power surging within them—an irrestible
force leading them to undreamed-of success.

A strange book! A book that seems to —then make them ready to do your bidding.
cast a spell over every person who turns Immediate Effect
its pages! And yet there is positively

nothing queer—bizarre about its results.
The whole secret lies in this simple fact:
everyone has sleeping within himself
tremendous unused energy—extraordinary
personal powers capable of astonishing
development. All you need do is to
release these dormant forces—grasp the
full sweep of their amazing potentialities

And that is exactly what this singular
book enables you to do. It shows you how
to tap this vast storehouse of the power
within. It explains how to release your
own vital power—how to magnify it—
how to harness it for practical use. The
effect is almost immediate. Self-con-
sciousness changes to confidence. Timidity
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gives way to courage. Humility retreats
before self-reliance. You gain polse that
commands attention. Charm that makes
you Irresistible. Popular personal assur-
ance that reveals you to be a dymamic
personality that attracts friends and
opportunities wherever you go.

WHAT THIS FREE BOOK WILL
SHOW YOU

How to succeed at your work.

How to obtain vibrant health.

How to achieve self-confidence.

How to develop your memory,

. ’ -
How to relax. You must see this amazing book fo

yourself. Test its influence on your own
personality. Send for it today—NOW!
It’s Free. Merely enclose 3d. stamp for
postage. There's no obligation whae-
ever,

PSYCHOLOGY PUBLISHING CO. LTD.
(Dept. PR/R2), Marple, Cheshire.

How to master your emotions.
How to attain domestic happiness.
How to realise your ambitions.
How to win popularity.

How to gain perfect nerve control.

How to develop a magnetic

personality.
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ARGMOBILE 7% E
INSPECTION LAMP. Fits on forehead,
leaving hands free, battery case clips on
belt. 7/6, post 1/6. Takes E.R. Battery.
No. 1215, 2/9, post 9d.
VACUUM PUMP AND COMPRESSOR
Many Uses in Workshop or Laboratory.
This is an Edwards type 4, with iin.
shaft, coupling, ofl-filter and union for
tubing. £6.10. post 3/6.
SWITCHE hole fixing, 3 amp. 250
volts, 1/6 each, 12/- doz.
TERMINAL BLOCKS 4/- doz., or box:
of 50 for 15/-. 3-way, 6/- doz., 50 for
22/6, post 1/6.

=== |
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£17 10 O

GEARED MOTORS. 220-240 volts A.C.
175 r.p.m. Torque, 151b. in Klaxon, £10,
carriage 15/-. — .
THIS MONTH'S SPECIAL OFFER
PERMANENT MAGNET
LOUDSPEAKERS
5in. round, 12/6, post 1/6.

VARIAC TRANSFORMER. Input 230
volts. Output infinitely variable 0-230 volis
and 0-270 volts. 9 amp. Bench.or panel
mounting, €15, carriage 2/6.

NIFE BATTERIES. Nickel cadmium, 6
volts 75 amps., crated and connected.
Brand new, £7.10.0, carriage 15/-.

ROTARY CONVERTERS. Input 12 D.C.
Oatput 230 A.C., 50 cy. 135 w. In fitted
case with variable resistance. 0/300 voli-
meter. The ideal job for television where
A.C. mains are not available, £10, carr.
15/-. Special connectors one fitted with
6ft. heavy duty flex and clips for D.C.
side. 10/- sct, post I/-.

ROTARY CONVERTER ingul
24 v. D.C. output 230 v. AC, 1
£8.10.0., carriage 7/6.

12 v. or
35 watts,

VLI EANGE

I 4
%&FERE§ B § 20,000 ohms per volt.
Counting  to_ 9999, Taylor Model 127 A

High Sensitivity Pocket
Size! Performance
equal to a high priced
instrument. 20  Ranges
D.C. Current 50 micro
al().bps' ImA, OmA,

6 v. D.C. 15/- cach,
post 1/6. HIGH SPEEDr
TYPE No. 100C. 35/-. Pos1 1/6. HIGH
SPEED COUNTER with zero reset 45/-.
Post 1/6. VEEDER-ROOT MAGNETIC
COUNTER. General purpose type with
zero reset. 800 counts per minuie up to
999,999, 48 volt D.C., 55/-, post 2/6.
MECHANICAL COUNTERS. Adds ten

Including delivery
A complete . self-contained’ Arc Welder

METERS GUARANTEED
D Size T

using standard flux-coated electrodes of 50 Microamps  2%in.
14g. and 16g. 210/250 V. A.C. ains 100 e 2 60/~
consumption 13 Amps. Welds sheet metal 100 o0 70/-
down to_22g. and steel and irom section 250 00 55/-
up to 3/16in. thick in a single run. 500 37/
H"::avicr sections can be welded by multiple 1 Milliamp 35/-
runs (building up). Infinitely variable 5-0-5 ,, 20/-
welding current by hand-wheel, Maximum 30 ot 12/6
welding current 65 Amps. Minimum 15 100 o 12/6
Amps. Weight 85 1bs. . . 200 . 12/6
Dimensions: 1lin. high, 12in. wide, 13in. 5 Amperes 27/6
long. 15 " 10/6
25 w» D.C. 716
HARMSWORTH, TOWNLEY &CO. | |25
» o 50-0-50 ,, 12/6
JORDAN STREET, KNOTT MILL g Vol in: B
MANCHESTER, IS 300 .. A.C. 2iin. MI/FR
e (post_1/6 on all meters)
- CROSSPOINTER METER with 2 separate

Automatic (Time) Switches
New and recondltioned 15 day clockwork
and electric awitches

trom 35[-
Send 8.A.E. for {Mustrated details todem

DONOHOE (TIMERS)
1& 2 UPPER NORFOLK 8T., NORTH
SHIELDS, NORTHUMBERLAND

100 microamp movements, 22/6, post 2/-.
BULKHEAD  FIT-

TING. 9in. diam.; fla
tripod type, suitable
for lamps up to 100
watt, complete with
pushbar_switch lamp-
holder. Ideal for farm
buildings, garages,
greenhouses, ctc.
l;;gnd new, 17/6, post

per complete rev. of spindie, 4 figures,

10/6, 5 figures 10/6, 6 figures 12/6. Ali 100

post 1/
BATTERIES. Portable Lead Acid type 6
volts 125 amp. hours. In metal case 16in.
x 18in. x l1lin. (Two will make an ideal
power supply for our 12-volt Rotary Con-
verters.) Uncharged £6.10.0, carr. 15/-. 24
volt 85 ampere, £14.0.0, carriage 30/-.
VACUUM PUMP. Brand
New. 7 cu. ft. per min. 10
ibs. per_sq. in, at 1,200
r.p.m. Rotary Vane type
35/-, post 3/-.
SOLENOIDS. 12 volis D.C.
with a 34in. lever, very
powerful, 5/- each, post 1/6.
SYNCHRONOUS MOTOR.
=% 200/250 volts A.C. 60
r.p.m., suitable for electric
clocks, etc. 25/-, post 2/6.
SYNCHRONOUS MOTOR.
2007250 volts A.C. 50 cycles
X with gear train drlving 5
(2113615 1/10th hr.—10,000 hrs., 27/6, post

/6.
MAINS MOTORS. Capacitor 230 volts
S\IGC 1/40th h.p. 1,400 r.p.m., 55/-, post

GEARED MOTORS for the mode! maker,
small but powerful 12/24 volts A.C./D.C.
4/8 r.p.m., 35/-, post 2/6.

s Resistance
Ranges from_ 0-20 megohms.
amps Meter 3iin.
“ x 1”7 x 137. Weight 14 oz.
£10.0.0. Post 2/6.

40 micro

arc. Dimensions 53" x
rice

ad
Do, . _, ,_\..
| Telephone Set Type ‘“‘A*’. Ringing and
speaking both ways on a 4-core cable.
rries the voice loudly and clearly
over any distance. Two hand-sets are
supplied as_illustrated and the set is
complete with Pushes, Buzzers, Battery,
Plugs and Sockets. We can supply 4-
core PVC cable at 8d. per yd. or 2-
core gt 3d. per yd. extra.
Price 75/- set, post 3/6.

A=
L. WILKINSON (CROYDON) LTD.

19 LANSDOWNE ROAD, CROYDON, SURREY




320

TAKE UP
PELMANISM

And Overcome Worry

WO RRY uses an immense

amount of vital force. People
who worry not only use up their
energy during the day by worrying
but they rob themselves of that
greatest of all restoratives, sleep.
eople who worry can’t sleep. They
lose their appetite. They often end
up by getting really ill. How often
have you heard it said, *“1 am
worried to death ?

What do you suppose would
happen if a person who was putting
himself into mental, moral and
physical bankruptcy by worrying,
were to convert all this worry
energy into constructive action? In
no time at all he would have accom-
plished so much that he would have
nothing to worry about.

Nothing is more discouraging to
a worrying person than to have
someone say, ** Oh, don’t worry, it
will all come out right **!

This is not reassuring at all. The
worrying one can’t see how it is
going to come out all right. But if
the men and women who worry
could be shown how to overcome
the troubles and difficulties that cause
worry, they soon would cease
wasting their very life-blood in
worrying. Instead, they would begin
devoting- their energies to a con-
structive effort that would gain them
freedom from worry for the rest of
their lives.

You say that sounds plausible, but
can it be done?

It can be done, and is being done,
by Pelmanism every day in the year.
This is all the more remarkable
because today the whole world is in
an upset condition and people are
worrying to an unusual extent. Yet,
every mail brings letters to the
Pelman Institute from grateful
Pelmanists who have ceased to
worry.

People today are all too prone to
complain that they just have to
wOrry. But once they become
Pelmanists they cease this negative
form of thought.

The general effect of the training
is to induce an attitude of mind and
a personal efficiency favourable to the
happy management of life.

8end for the Free Book

The Pelman Course is simple pnd
interesting and takes up very little
time; you can enro! on, the most
convenient terms. The Course is
fully described in a book entitled
*“The Science of Success,” which
will be sent you, gratis and post free,
on application to:—

Pelman Institute

130 Norfolk Mansions,
Wigmore Street, London,
WELbeck 1411

Ww.1.

__POST THIS FREE COUPON TODAY_

Pelman  Tostitute, 130  Norfolk
Mansions, Wigmore St.,
on, W.1
“The Science of Success" please
313 B 06000000000000 066600000 G000
Address .............. 000000000000

Established over 6Q years
All correspondence is confidential.
PELMAN (OVERSEAS) INSTITUTES:
Delhi, Melbourne, Durban, Paris,
Amsterdam.

NEWNES PRACTICAL MECHANICS

NEW,

You LEARN while you BUILD...

SIMPLE...PRACTICAL ...FASCINATING ...

ANNOUNCING — after many years of highly successful operation
in the U.S.A. and in Europe — the latest system in home
training in electronics 18 now inmtroduced by an entirely

new British training organisation. AT LAST — a compre-
hensive and simple way of learning — by practical means-—the
basic principles of radio and electronjcs, with a minimum of
theory. YOU LEARN BY BUILDING actual equipment with
the components and parts which we send you. You
advance by simple steps using high quality equipment

and performing a whole series of interesting and instruo-
tive experiments. No mathematics! INSTRUCTION
MANUALS and our teaching staff employ the latest
techniques for showing clearly how radio works ina
practical and interesting manner. You really have fun
whilst learning ! And you end by possessing a first rate piece
of home equipment with the full knowledge of how it oper-
ates and — very important —how to service and maintain it P
afterwards. A full Hbrary of magnificent illustrated text
books are included with the Courses. IN FACT for the * Do-
it-Yourself’ enthusiast, the hobbyist, or those wanting help
with their radio career training, or to set up their own full
or part-time servicing business—then this new and exciting
instructional system 18 exactly what is needed and it can all
be provided at very moderate cost. Easy payments available,
Post the coupon now, for full details. There is no obiigation.

BUILD YOUR OWN ® RADIO EQUIPMENT
® HI-FI INSTALLATION
® TEST GEAR

DO-IT-YOURSELF

TRAINING TECHNIQUE

4 RADIO 5 ELECTRON/ICS

LOTS OF INSTRUCTIVE
EXPERIMENTS AT HOME

o — —— —
i L) To: RADIOSTRUCTUR, (Dept. G38), 1
A I 46 Market Place, Reading, Berks. l
‘@ . I Please send brochure, without obligation, to: I
> Nowe sock |
POST TOLAY e s, |
pLEAsz |
(809) We do not employ representatives 4-60 I
T s cmn aves e e aees ane . ——

RADIOSTRUCTOR

BRITAIN’S LEADING ELFECTRONIC TRA'NING ORGAN'SATION

Now §' Capacity at No Extra Cost !

Eliminate the.hard work in
hand planing and
give your work
that professional

It Planes! look with the
II: 'B‘:b:::f! compact self-
Vi . 4
- . contained

ou can do a
precision job on P'R’l I
this sturdy Sin.
machine, which
w‘rl; make your task so much Power
easier, and bring greater pleasure
to your Furniture making. Fully Planer‘

guarded for safety. Thicknessing Attach-
ment and Extension Rollers available.

NMOYTEOIRID

SEND FOR FULL DETAILS
(TO DEPT. BP/43)
BEESTON
NOTTINGHAM

OURSELFTOOLKIT

A Superb set of full size, fully
guaranteed tools specially select-

y ed for the home craftsman. 47
tools including Stanley adjustable
? Iron-plane, Brace, Chisels, Bits,
Hammers, Hand Drill, Screw
drivers, etc., and also a first-class
instruction book.
% Illustrated leaflet of * Zyto >’
tool kits post free. %
Illustrated catalogue of tools and

machinery for wood and metalwork,
2/6 refunded on first order of 40/-,

33/- FIRST PAYMENT
8 MONTHLY PAYMENTS
OF 41/6 CASH PRICE £16/10/0
SHO. 8301

S. TYZACK & SON LTD &%

341-345 OLD STREET, LONDON E.ClI

Telephone

April, 1960

WATSON'’S
SPECIAL OFFERS
g CHORE
HORSE

12-15v. 300 w.
£19.10.0

carr. 15/-

An exception-
ally compact
), and fine
Charging Set, slightly used and with three
months’ **Same-as-Makers" Guarantee.

GEAR PUMPS. Beautifully made units
approximately Sin. X Sin. 32/6 each.

Post 3/-.

SURVEYORS’ LEVELS. Mahogany with
brass fittings, 4ft. long. Buili-in spirit
level, plumb bob, two 3ft. folding arms.
Designed for gun surveying, useful for
many purposes, 15/6. Carr. 2/6.
TRANSFORMERS. Input 230 or 110 v.
A.C. Two scparate outputs, 6 v. 36 w.
Suitable for wering _clectric  bells,
modeis, etc. 17/6. Post 2/6. X
COIL SPRING BELTS. 1/8in. X 12in.
long, cxtends to 15in. Any number can be
joined together. 20 for 4/6. Post 9d.
SMALL D.C. MOTORS, 12v.5,000 r.p.m,
Approx. 3tin. X 1%in, diam, Ideal for the
Modet Maker, 9/-. With 6-1 reduction
gear, 11/6. Post 2/-.

ELECTRIC HORNS. Standard 12 v. Car
Type. 14/6. Post 2/-,

15/6

S carr. 3/8

F Y

POWER UNIT for ELECTRIC RAZOR.
From 12 10 24 volt batteries. Converter
suitable for 110/230 A.C./D.C. Electric
Razors. (Not suitable for Razors operat-
ing on A.C. only.)

CANVAS TOOL ROLL. 17in. X
with pocket and tapes. 1/4 ea., 14/- doz.
ENGINEERS HAMMERS. 3/41b. 4/9 eca.
TWIN FLEX in 100 yd. coils. Best
quality. 17/6 per coil.

Hundreds of ‘other Bargains available.

Send 6d. stamp for Illustrated List.

EASTERN MOTORS

Aldeburgh, Suffolk
Phone 51.

MIDLAND INSTRUMENT CO.

BARR & STROUD RANGEFINDERS,
1-metre base, 14X., as illustrated and
described in October P.M. Ncw, un-
uscd condition, cost nearly £200. Our
price £5. Carriage: 100 m. 7/6, 200 m.
10/-, 300 m, 12/6, N.I. 20/-.

TRIPODS, stained wood or steel, 40
in. long, weight 5 1bs. An idcal fold-
ing tripod for cameras, telescopes,
etc.,, 12/6, post 2/9. Correct brass
heads to fit these tripods with 5iin.
dia. base, has two micrometer corirol
knobs, one rotating head through 3

deg., the other up to 50 deg. elevation
and 10 deg. depression; heads are a
perfect fit for all British and U.S.
type elbow tclescopes, 12/6, post 2/-.

TELEFPHONE SETS, consists of two
combined microphones and receivers,
coupicd by 20ft. twin flex, providing
perfect 2-way communication. Self-
cnergised—mno batterics required; flex
can be extended up to 1 mile if re-
quired. Complete set, ready for use,
new, unuscd, 12/6, post paid.

DIAL SIGHTS, 4X erect vision tele-
scope viewer fitted cross graticule.
Free or locking Sin. dia. 360-des.
calibrated head with micrometer con-
trol down to 5 minute limit azimuth
bearing. Also micrometer control 20-
0-20 des. eclevation and depression.
These instruments are ideal for ele-
mentary instruction in surveying. Wt.
91b., originally cost £60, our price
supplied in leather or metal cases, new
or near new condition, 37/6, carriage
5/-. Tripods easily adapted to take
these instruments 12/6, post 2/6. Can-
not be sent together as one parcel.
HUGHES MOTORS, 12 v. 1} amp.
shunt wound, reversing, fitted 1in. dia.
shaft. Speed 5.000 r.p.m. Size 3iin.
tong, 1fin. dia., weight 200z. Very
superior ex-Govt. device mMotors, new,
unuscd, 106, post 1/9, 2 for 20/-,
post paid. Ditto fitted reduction gears
giving a powerful final drive of either
180 or 320 r.p.m. (state which re-
quired), 12/6, post 1/9. 2 for 2§/-,
post paid.

MIDLAND INSTRUMENT CO.
MOORPOOL CIRCLE,

BIRMINGHAM, 17
Tel.: HAR 1308
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Casting Polythene
CAN you tell me how to mould and/or

cast in polythene? I have heard that
Polythene can be moulded or cast by
using some form of granular crystals
which, when heated to around 199 deg.
C. fuse and become solid, expanding
slightly so as to take excellent detail
from the mould. Also where may I
obtain genuine sawdust flour?—W. C.
Marshall (Aberdeen).

HE most effective method of making
articles from Polythene is injection
moulding, and it is presumably this process
that you have in mind. The material is used
in granular form and fuses when heated, but
great pressure is needed to force it into the
mould (normal thermal expansion of a
granulay material, without pressure being
applied, would not be enough even to fill
completely the interstices between the grains).
The equipment required is expensive and
elaborate and suited only to large-scale
factory production. You will do better to use
cold-setting resins that can be poured into the
mould, such as those supplied by (among
others) Quality Plastics Ltd., Brentwood,
Essex.

Wood flour is very bulky and expensive to
transport, and we suggest that you contact
your local Chamber of Commerce to ascertain
a source near at hand. Normally wood flour
is used as a filling only in the opaque thermo-
setting resins, and not, in the translucent
thermoplastic resins to which yeur first query
refers.

Oak Strip Flooring
PLEASE give details of the method used
in finishing oak strip flooring which
has been overlaid on existing T. & G.
flooring. This oak strip flooring has been
scraped and sanded and I would like
information on how to obtain a durable
polish. I believe this can be achieved
by the use of polishes and linseed oil.
Do you recommend that any filler should
be used?—]. Goodier (Wolverhampton).

T is not necessary to use a filler.

A very good polish can be achieved by
giving the floor two coats of french polish,
applied with a brush. When dry, rub down
with a very fine glass paper. Finish off by
applying wax polish to blild up a good surface.

We do not advise the use of oil because it is
inclined to be very long in drying properly
and also it requires hard work and a very long
time to bring to a high polish.

We should like to draw your attention to a
new plastic ‘polish now available. This is
‘“ Converto-Lac 204 ” and is specially made
for floors. It will resist water, grease, dirt,
etc., and the floor never needs wax polishing.
It is easily applied by brush. Full details from
Plastic Polishes Ltd.,, 163 Holland Park
Avenue, LLondon, W.r1.

Removing Mortar
HAVE built a fireplace with rough
faced bricks and red sand faced tiles,
using sand, lime and cement bond in
4-J-1 proportions. Any of the mortar
which by accident got on to the tiles or

NEWNES PRACTICAL MECHANICS

Our Panel of Experts will answer I
your Query only if you comply
with the rules given below |
A stamped addressed envelope, a sixpenny |
crossed postal order, and the query coupon from
the current issue which appears on the inside of l
back cover, must be enclosed with.every letter
contalning a query. Every query and drawing l
which is sent must bear the name and address of
the reader. Send your queries to the Edior, l
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand I
London, W.C.2. J

bricks I brushed off at once with a stiff
brush and cold water and at the time this
appeared to be effective. Many of the
bricks and tiles are now showing con-
siderable traces of mortar where brush-
ing has occurred. Could you suggest a
method of removing these traces of
cement mortar, or, failing a satisfactory
solution to recommend suitable dyes to
bring back the colour of the tiles.—
C. R. J. Jacks (Wales).

OU will be able to remove the traces of

mortar from your fireplace with a 10

per cent. solution of hydrochloric acid. Use

rubber gloves, apply with a rag, and wash or
sponge off with clean water afterwards.

If you find you need a dye afterwards, you

The P.M.
Blueprint Service

12 FT. ALL WOOD CANOE. New Series,
No. |, 4s.*
COMPRESSED-AIRMODELAERO ENGINE
New Series. No. 3, 5s. 6d.*

AIR RESERVOIR FOR COMPRESSED-AIR
AERO ENGINE. New Series, No. 3a, Is. éd.
“SPORTS ” PEDAL CAR. New Series. No. 4,
Ss. 6d.*

F.J. CAMM'S FLASH STEAM-PLANT. New
Series., No. 5, 5s. 6d.*
SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s. 6d.*

ELECTRIC DOOR-CHIME. No. 7, 4s.*
ASTRONOMICAL TELESCOPE. New Series,
Refractor, Obiject glass Jin. diam.
Magnification X 80
No. 8 (2 sheets), 7s. 6d.*

| |
| |
| |
| |
| |
| |
| |
| ]
| |
| I
| |
| |
I |
I CANVAS CANOE. New Series. No. 9, 4s* I
| [
| [
I |
| |
| |
| |
| |
| |
i |
| [
| |
l |

:

DIASCOPE. New Series. No. [0, 4s.®
EPISCOPE. New Series, No. II, 4s.®
PANTOGRAPH. New Serles, No. 12, 2s.*

COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series. No. 13. 8s.*
MASTER BATTERY CLOCK.*
Blueprints (2 sheets), 4s.

Art board dial for above clock, Is. éd.
OUTBOARD SPEEDBOAT
t1s. per set of three sheets.

P.M. TRAILER CARAVAN.*
Complete set, is.
P.M. BATTERY SLAVE CLOCK: 2s, &d.*
F.M. CABIN HIG:'IWING MONOPLANE
s. 6d.*

The above blueprints are obtainable, post free.
from Messrs. George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2,

An ® denotes constructional details are available free
with the bluebrints,

can get a variety of colours from Feb (Gt.
Britain) Ltd., 102 Kensington High Street,
London, W.8.

Steamproofing a Mirror
AN you recommend or suggest a
preparation for application to the
back of a mirror which is kept in a moist
and steamy position? The ordinary
commercial paint or preparation seems
to fail after about 18 months in use and
the mirror has to be sent for resilvering.
Would a cellulose base paint of some sort
applied with a brush meet the case’—
W. Easton (Leeds).

VERY effective and readily applied

waterproof backing for mirrors can be
made with transparent polythene film. This
is an [.C.I. product made by polymerising
ethylene gas under high pressure. It is tough,
chemically inert, strong, and is impenetrable
by water or water vapour.

For your particular purpose, you will be
able to obtain small rolls of rin. wide poly-
thene strip material, the material being coated
on one side with a self-adhesive material.
These rolls are manufactured by Herts.
Pharmaceuticals, Ltd., Bessemer Road, Wel-
wyn Garden City, Herts. They should be
applied to the mirror-back in overlapping
lengths, the strips being well pressed down.
Once having adhered to the mirror-back, the
strips should not be removed, otherwise they
will tend to bring away some of the mirror
silvering with them. The strips are available
in different widths up to about 4in. Provided
that they are applied to the mirror-back with
reasonable care, we can well recommend
them. The plain polythene film can be
obtained in large sizes and in varying widths
from your local I.C.I. depot at Leeds under
the trade-name of * Alkathene * tissue. The
same firm also markets a transparent adhesive
for use with the tissue.

Removing Rust from

Steel Sheets

LEASE tell me the best method of

removing rust from steel sheets of

which my garage is built, these were
roughly cleaned with a steel wire brush
and painted with black bitumastic paint
and then painted battleship grey. This is
now blistering and on breaking these
blisters, rust has formed beneath them.—
J. W. Chapman (Morpeth).

HE best way of treating the steel sheets

is to burn off all the old paint by means

of a blowlamp. The sheets should subse-
quently be scraped clean and, if possible,
sandpapered, great care being taken to
remove any areas of rust. Such areas can only
be cleaned by means of some abrasive treat-
ment with a scratch brush. The method of
abrasive removal, although slow, is the most
satisfactory.

We suggest that, after efficient derusting,
your steel sheetings should be painted with
‘ Leadium,” which is a metallic lead paint
manufactured by Messrs. Lewis Berger &
Co. Ltd., Homerton, London, E., after which
two surface coats of a black or coloured
bitumastic paint or a ‘‘ straight ”’ bitumen
paint should be applied to give a weather-
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resisting finishing coat. The former may be
obtained from Wailes Dove Bitumastic Ltd.,
Collingwood Buildings, Newcastle, New-
castle-upon-Tyne; the latter from British
Asphalt and Bitumen, Ltd., The Docks,
Preston. Lancs. Both paints are excellent
products and are much cheaper than ordinary
paints.

Before commencing this work, however,
we suggest that you obtain a copy of ‘‘ Post-
War Building Studies, No. 5.”” This is an
official pamphlet of * The Painting of Build-
ings which is published officially for the
Ministry of Works by H.M. Stationery
Office, price about 1s. You should be able
to obtain a copy direct from H.M. Stationery
Office, Kingsway, London, W.C.2.

Reversing an
Induction
Motor

HAVEin my posses-
sion a } h.p. induc-
tion motor, manufac-
tured by an American
company. I use the
motor generally for
sanding, polishing,
buffing, etc. For dril-
ling purposes the
motor runs the
wrong way round,
e.g. like a left hand
drive. Can the motor be made to run the
other way round, as I want to adapt it, if
possible to run a flexible drive for drilling.
The motor is a } h.p. A.C. 50 cycles.
1,450 r.p.m. If the motor can be altered,
could you also suggest a method of
fixing a drill chuck to the spindle?—
James Siddelley (Cheshire).
WE presume that the machine is a single-
phase split-phase starting induction
motor having an internal centrifugal switch
connected in series with the starting winding,
and that it has no capacitor. In this case the
motor may have two terminals, but it will only
have two windings, one for starting and the
other for running. There will then probably
be four leads to the windings from the motor
terminals. Such a motor can be reversed by
simply reversing the connections of the two
leads to one of the windings.

Your difficulty may be experienced in iden-
tifying the two leads to either stator winding.
We suggest that you disconnect the four leads
from the motor terminals, putting a tag on
each to indicate which terminal it was con-
nected to. Then connect two flexible leads to
the terminals of a lamp switch on your lighting
installation, after switching off at the mains.
Then switch on again. Apply these two test-
ing leads to pairs of the motor leads in turn.
With a suitable size of lamp in the holder con-
trolled by the switch the lamp will light when
connected to the two leads to one winding.
Reconnect the other two leads to the original
motor terminals. The other two leads which
you have then confirmed are connected to one
winding, should be connected to the opposite
terminals to before.

Binocular Query
N the right hand side of my binoculars
there is a row of alternate long and
short lines. Marked on the metal on the
left side is C.G.B. 53 G.A. 6 X 30. 33785-C.
The right side is marked Graticule $ deg.
apart and } deg., 1 deg. and 1 deg. high.
R.E.L./Canada 1944. Could you please
tell .me what the lines and various
markings mean?—G. McLean (Durham).
HE ‘“ 6 X 30 ” indicates that the magnifi-
cation is six times, and that the object
lens is 3omm. in diameter. The latter figure is
given, with binoculars, as it shows the light-

gathering capacity. _

The graticules show the angle of objects

Lamp con
traverse 2/ong
slot
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viewed, from } deg. horizontally, and } deg.
vertically. Such scales are primarily for
military purposes. If the size of certain types
of aircraft, ships, etc., be known, then their
distance from the observer can be calculated
by knowing the angular field they occupy, as
on the graticule scale. The scale has little use
for ordinary viewing. But you may note that
if a normal human figure extends over 1 deg.
on the scale (e.g., 1 deg. high line) his distance
away is approximately 3soft.

A Tracing Box

SHOULD be grateful if you could tell

me how I may make a tracing box, of

the type used by draughtsmen—F, E.
Hall (Sheffield).

Clips for paper

HIS can be in the form of a light box,
which can be simply made of wood, as
shown above. The glass top is open along the
back so that clips can be used for holding the
original and tracing paper. The lamp is on a
bracket which may be traversed from side to
side. With the light shining through, tracing
graphs or other originals becomes a simple
matter. The sketch above shows construction.

Stage Lighting Panel
HAVE been asked to design a lighting
panel for a stage. It is to be mobile,
to be plugged into a 15 amp. point and to
have the following:—eight outlet points;
wired so that all or none of these can be
brought into a dimmer; each outlet point
to be wired so that three switches are in
circuit and that any of three colours can
be switched on, yet so wired that these
can be bye-passed to a main switch for
that point.

If these cannot be handled on one
dimmer what is the minimum needed?
—A. M. Hodson (Hants).

‘T appears that in order to obtain satisfactory

results you will require eight dimmers,
one in each outlet circuit. One main switch
could be provided for each outlet point in’

~—— Supply ———=
Main switch
Dimmer
Red.
i Single pole
Green two-way
4 switches
. with off
O Yellow g position

conjunction with a separate switch for each
colour of lamp. If you require to be able to
switch each lamp instantly from the dimmer
to full strength, each outlet circuit could be
controlled by means of a single-pole two-way
switch as indicated above, each having an
““ off ” position.

April, 1960
Wood Flour

AM interested in the use of wood-flour
for the manufacture of wood toys,
particularly forts, which I hope to cast in
sections. I have tried using cast-wood,
supplied ready for mixing, but am dis-
appointed with the results. Would the
addition of more wood-flour give it great-
er impact strength?—Thos. W. E. Long-
ridge (Durham).
OOD-FLOUR mixtures of this sort are
characteristically brittle and are not
well suited to the manufacture of such large
‘articles as toy forts.

The addition of more wood-flour will re-
duce, not increase, the impact strength. The
only way you can increase the strength when
casting the material in thin sheets is to incor-
porate a fibrous or, preferably, woven filling.
Thus you might coat strips of butter-muslin
with the material, on both sides, and mould
them over a former of appropriate shape to
harden.

A stronger material, not castable but readily
mouldable, can be made by mixing coarse
sawdust with your wood-flour and mixing to a
stiff paste with thin glue. This should be
pressed very firmly into the mould, or on to
the former, with a broad pallette knife or a
small plasterer’s trowel. Formers should be
built up from several pieces, as there is con-
siderable shrinkage as the material hardens.
When quite hard the parts should be painted
inside and out, as otherwise they readily take
up atmospheric moisture.

An Electric Furnace

(Concluded from page 285)

The Spy-hole

A spy-hole is a useful feature because it
performs a dual function—it enables a user to
gain some idea of what is going on inside the
furnace without repeatedly opening the
furnace door, and it also allows the insertion of
the pyrometer when obtaining the tempera-
ture of the chamber. The construction is
simple; a flaf® plate is bored about rin. dia.
and the hole is covered over with a circular
piece of mica which is held in position by a
thin brass cover plate. The mica and plate are
recessed for the sake of appearance and four
4 BA screws hold them in position. This item
is shown separately in Fig. 3.

Set the furnace up in an odd corner of the
workshop away from the rays of the sun.

.'This situation gives a steadier light by which

to judge the hardened details. There is
generally no need to disconnect the electric
plug. The usual style of switch can be used,
although a somewhat more robust type than
this is preferable. The detail on the end of the
cable can be the purchased item, and if the
centre distance between the holes is measured
the holes drilled in the Tufnol plates (Fig. 3)
are then easily matched.

SOURCES OF SUPPLY

Muffles & Alumina Cement.—The Ther-
mal Syndicate Ltd., P.O. 6, Wallsend,
Northumberland.

Simmerstat.—Messrs. Sunvic Controls
Ltd., Adams House, Stone Cross,
Harlow, Essex.

Vermiculite.—Messrs. Kenyon & Sons
Ltd., Dukinfield, Cheshire.

Nichrome V.—Messrs. British Driver
Harris Ltd., Cheadle Heath, Stock-
port.

Most electrical shops can provide the
insulating sleeves which cover the cable.

Details for making a Pyrometer will
appear in a subsequent article together
with details on calibrating it.
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£32

Presenting '
The CHARLES FRANK

£2.16.8

CARRIAGE

£3 Deposn and eleven
monthly payments of

4 INCH

NEWTONIAN
REFLEGTOR

An  excellently-designed  equatorially
mounted astronomical telescope with
precision ¥/8 aluminised spherical mirror
and aluminised flat made in our own
workshops. The eyepiece provided with
this telescope is the famous 6-element
Erfle, which is considered to rank as one
of the world’s finest flat field eyepieces.
Magnification 50X. Available as an
extra : §” Ramsden eyepiece, giving 2
magnification of approx. 125X, price 37/6,

Price £220.

By next month we hope to be able to supply all the parts for the above
telescope in kit form, with complete assembly instructions. Price will be in
the region of £15.

PRISMATIC MOON WATCH TELESCOPE

made originally by Cooke, Troughton & Simms for Aircraft tracking.
Suppheld %nha specially adapted tripod and mount permitting speedy
vertical and horizontal movements.

£6.15.0

Worth approx. £60.
PAY THE POSTAGE AND TRY IT FREE FOR I4 DAYS. POSTAGE 5/-

CHARLES FRANK

67/75,

'Phone: BELL 2106/7 ’'Grams: ' BINOCAM * Glasgow

Full details on re:
quest of our new
84" Telescope

SALTMARKET, GLASGOW, C.l.
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Stead st

RATCHET SCREWDRIVER
with
UNBREAKABLE
PLASTIC HANDLE

NOW AVAILABLE

EASIER &
GREATER \
TURNING POWER\

This is an entirely new type of Ratchet Screwdriver
with a haridle specially designed for power with case.
This unique unbreakable and insulated plastic handle
gives a better grip and easier manipulation.

A precision-built tool with robust and positive ratchet
action.  Plated blade 6° in length.

STEAD

HIGHSTONE UTILITIES

Ex-R.A.F. 2-valve (2, volt) Microphone
Amplifiers, as used in 'plane intercom.,
self-contained metal case; can be used 10
make up a deaf aid outfit, intercommuni-
cation system, or with crystal set, com-
plete with valves and Fitting Instructions.
20/-, post 3/-. Useful wooden box with
partitions to hold amplifier, 2/- extra.
Amplifier, containing resistances, conden-
sers, transformers, switches, etc., but less
valvcs, 10/-, post 3/-. Hand Micro-
phones, with switch in handle and lead,
5/6. Tannoy, 7/-. Similar instruments,
moving coil, 8/6. All post, 1/6. Mask
type with switch, 3/6, post 6d. Throat
Mikes, 5/-, post 7d. Mike Buttons (car-
bon), 2/-. Moving coil, 3/6, post 4d.
Soidering Irons. Heavy Duty Iromn, 150
watts, 18/6, post 1/6.

Meters.—20 amp. 2in., m/c. 8/6; 25 v,
2in. m/c. 8/-; 3.5 amp 2in. T.C., 6/-:
4 amp., 2}in., T.C. in casc with swnch
9/6; 100 mA 2m mjc, 7/6, all post ex-
tra.” Meter (L. & R.) containing 2,500
microamp movements, 9/-, post 1/6.
Bell Transformers. — These  guaranteed
transformers work from any A.C. mains
giving 3, 5 or 8 volts output at 1 amp..
operate bulb, buzzer or bell. Will supply
light in bedroom or larder, etc., 9/-, posi
1/-. Similar Transformer but output of 4,

Also at LIVERPOOL

LEEDS

N Y LON - P.T.F E | Qg Pt o 1glip .ty
[ ] [ ] [ ] [ ] Government Surplus. erc. Price 2
Rod, Bar, Sheet, Tube, Strip, Wire

No quantity too small

BRASS - COPPER
ALUMINIUM - BRONZE

H. ROLLET & CO. LTD.

6, CHESHAM PLACE, LONDON, SW.1
SLOane 3463
MANCHESTER BIRMINGHAM

LIGHT ALLOYS

“CATALOGUE”

Refund on £2 order. Post 6d.

GEARED TUNING UNITS. Small
chassis 3} x x 6", containing 8 MF
condenser, l 7G and 2 Ocial valve
holders, 15 small chokes, condensers and
resistances, 2 Crystal diodes (CV448), 2
tag strips. Attached to unit is a small
sub-chassis which contains W.W, pot
500 ohms gear-driven to 31" long lead
screw  with travelling block  and limit
switches. This unit makes an ideal rudder
control unit complete with 12-24 it
permag motor. Price 17I6d., post 1/6d.,
or Unit less motor 4/-, 1ud.

RADIO CONTROL RECEIVERS built to
our specification and incorporating a 354
valve and special high resistance relay.
This has proved to be a rcliable light-
weight receiver and will operate success-
fully on 67v. H.T. and 14v. L.T. at 1,000
yards range. Weight 4i0zs. O.A. size 3”
x 24”7 x 24”. Complete and ready for
operation as illustrated. With 4 way bat-
tery plug, 59/6d., postage 1/9d. Battery
to suit B.114 Ever Ready, 8/-, post 1/3d.

CONTROL

List on application

8 or 12 volis, 13/6, post 1/6. BUZ; ZERS
for use with ecither the above or batteries,

LANDING LAMP UNIT,
consisting -of 24 volt motor with magnetic
brake and reduction gear umit, which in

4/3, post 5d. Big Bem Chimes, Dustproof
ivory case, pleasing two note chime. Can
be used with battery or with our 12 v.
transformer, 19/4. New Ding Dong

fitted within the case, or by transformer,
21/7, both post 1/6.
G.P.O. Telephone Hand Comb. Sets,. 12/6,
post 1/6. Telephone Hand Generator, 8/6,
post 2/-. Telephone Bell, 3/6, post 9
S.B.C. Neon Indicator Lamps, for use on
mains to show "‘live” side of switches, etc.
2/6, post 4d. Mains Tester Screwdrivers,
Determine positive or live terminals in
any mains clcclnc circuit, 6/-, post 6d.
005 Variable Condensers,
2/6, post 9d. Headphones, brand new
G. Brown, G.E.C., etc., super-sensitive,
23/-"a pair. Headphones in Good :
6/-. Beﬂer Quality, 7/6 and 10/-. Bal-
anced Armature Type (very sensitive), 13/6.
All post 1/6. New Single. Earpieces, 3/6.
Bal. armature type, 4/6 (two of these will
make an intercom. set). Ex-R.A.F. car-

piece, 2/6, post 6d. Money refunded if each component, Carriage 7/6.

SOLO SOLDERING TOOL I2l6

Chimes. Also housed in a pleasing ivory 110 v., 6 v. or 12 v. (special adaptor for 200/250 v..
case, Operates on two 44 v. flat batteries, 10/- extra). Automatic solder feed including a 20ft.
reel of Ersin 60/40 solder and spare parts. It is a tool
for electronic soldering or car wiring. Revolutionary
design. Insiantly ready for use and cannot burn. In
light metal case with full instructions for use. Post 3/6.

A T.V. CHASSIS FOR
SPARES ALL THIS FOR ONLY 9/6

56 Resistances including 7 variable controls. 54 condensers including electrolitics.
Order, | | Coils. 7 LF. and R.F. transformers. 13 valve holders (8-B8A, 2-B7G and 3
octal). 4 Transformers—Mains—Outpur—Line—Frame. Chokes 250 m.a. Metal
Rectifier—300 volts at 250 m.a. Fuse panel, scanning coils. focus magnet. Plugs.
sockets, switch, chassis screws, tag strips. etc.:
pack can be used without dismantling, Tlm chassis has been used, but was 60, 70,
working when stored. 6 page circuit and

turn drives a quadrant arm normally sup-
ported the lamp. The arm is operated
through a 90° angle, and is fitted with
limit switches to prevent over-run. This
unit is ideal for the remote operation of
windows and _doors. New condition. Price-
1716d.. post 3/-.

SCR 522 CHASSIS. This is an 11-valve
chassns, complete except for valves and
relay, containing dozens of resistances,
condensers, €ic., variable tuning conden-
sers, [FF Transformers and range sclector,
Suitable for converting for 2-metres
band. Price 8/6d . post 3/6d.

ROTARY CONVERTERS. 24v. in 200v.
at 50 m.a. and 13v. at 3a. out.. will
operate in reverse and will give 15v. at
3a., from 230v. D.C. mains. Ideal for
model railways, battery charging, etc.
Price 10/6d., post 3/6d.

AUTO TRANSFORMERS. Type LB,
Government Surplus. Input 110 230, out-
put volitages as follows: 10,

90, 100, 110, 120, 130 140, 1'_70,
, 230 at approximately 3 amps. Price
27/6d., post 3/6d.

I.F. strip 2on be senatated. Power

instructions showing position of

not completely satisfied.

HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, E.11.
New Illustrated List sent on request with
3d. stamp and S.A.E. Letters only.

DUKE & GO.

(Dept. H4.) 621/3 ROMFORD RD., MANOR PARK, E12

(Send for FREE catalogue)

Tel: ILF 6001/3

ARTHUR SALLIS ca¥%d. LTD.

93 North Rd., Brighton. Tel. 25680
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CROYDON

R.P.M.

ARVERSON SURPLUS LIMITE

48 BEDDINGTON LANE,

THORNTON HEATH 2577

R O R HESS
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| A must for the Handyman

140 Wartt (Approx. ¢ h.p.). Series Wound, 220/250 Volt
50-Cycle Motor. Off-load 14,000 R.P.M. On-load 8,500
Ideal small saw, sewing machine, coil winder,

P. & P. 4/-.

- SURREY

Amazing
Value
Few

Only

¢ |
| jewellers, watchmakers lathe, Hairdryer, etc., etc., 37/6.
1

Huge Purchase High Speed Steel
Tool Bits, hardened ready for use,
essential to any lathe user, secure
your stock now as these are really a

good investment, 1/4” square, 2 1/27
Iong. 6/6 DLY doz. 5/16" S‘} 3” iong,
8/6 d 3/8" sq., long, 12/- doz.:

7/16” sq 3 1/2” long, 15/- doz. Six
doz. lots téss 10 per cent.

5,000 Taps. 1/8 to 3/8 diu.,
Assorted Threads, suit M.E. or experi-
menter, mostly fine threads, twenty
assorted,

One Ton Ground Silver Steel, 13"
lengths, 1/16” to 15/32” dia., doz.
assorted lengths, 5/6.

5,000 Ball Races, stand
1/8" bore, 2/-: 3/16" 2/- 4" 2/-
3/8" 2/6; 1/2 16 S 8” /6 ‘each.
r 9 mm., 1/- each
000 nd Rumem. snzcs 17/64",
19164” 5116" 21/64~, 3/8”, 7/16”
15/32", 31/64"—3/6 cach, 22/

the
lot. Also 17/32~, 21/32", S'IB". 11/16
4/9 each, 16/~ the lot. Both lots, 35/-.
Extra _ Specinl __Carb. Grinding
Wheels Offer. 6”-7" dia., 1/4”, ll/
3/4” thick, 1/2” or 3/4" holc. OI-
the three, postage 2/-. Value over
30/-. 6 for £1, post paid. Ass. grits
for tool and cutter grinding, also 5”
dia. dish wheels, 1/27 hole, 4/9 each.
2,000 Small H.S. Twist Drills,
approx 1/327-3/23”7, 4/ - doz. Approx.

1/167-1/4%, 7/6 per doz. Approx.
97327-15/35", six for 10/-.
3,000 Clrcular Split 1~

dia
cumng 1/4' 5/16”, 3/8" 7/16" 1/8"
W SF ., also brass thread, 26
t.hrcad all sizes and American N.F.

12/- per set of 5 sizes, 2_sets 22/6,
4 sets 42/6. Taps to suit 12/6 per set,
cither taper or second or plug. 1” dia.
stocks 6/- each.

2,000 Slrnlnht Shank End Mills,
size 1/87, 5 3/16”. 7/32”, {
5(167, 15/- set, ‘also 3/87, 7116" 12”
ditto, 12/6 set.

All items brand new. £1 orders post
paid, except overscas.

J. BURKE

192 Baslow Rd, Totley, Sheffield

Inspection at Rear 36 Fitzwilliam St.,
Sheffield.

NO FUSES to bother with when you fit a magnetic switch to your (2-volt Train or
Model supply. Cuts out at 2 amps. on overload or dead short. Easily fitted. 13/6 P.P.
OUR WELL-KNOWN TRANSFORMERS. Input 200/240 v. Output tapped 3 to
30 volts 2 amps., or tapped 5.11.17 volts § amps. 24/6 each. P.P

F.W. METAL RECTIFIERS. 12 v. | a.,, 7/6. 3 a, 13/6, 42, I7/6 6 a., 27/6.
RELAYS. We have large stocks of ascorted types from 3/-.

KEY SWITCHES from 3/-. TOGGLE SWITCHES. DPDT, 3/6. MICRO
SWITCHES, M and B. 5/6.

NICKEL NIFE BATTERIES. 12 v. 254, 6/-. P.P. 2x 2] x lin. 2for 11/6. 3 for
16/-. 4 for 21/-.

MAINS TRANSFORMER AND RECTIFIER, Outpu! l2 V., .. 19/6. P.P.

W/W RHEOSTATS. 12v.5a, 10/6. 12v. Ia 2/6.

SET OF7 H/S CHROME VANADIUM FULL S|ZE TWIST DRILLS, in wallet,
1/16 to }in., 6/-. Smaller size, 4/ TUBULAR HACK SAWS, 11/6.

Sin. SIDE CUTTERS §/-. Sin. PLATED ROUND N OSE TAPERED PLIERS, 5/~
Tin. PLATED FLAT NOSE TAPERED PLIERS, 8/6.

8in. STEEL BLOCK PLANES. I}in. Cutter Blade, 10/6.

SET OF 6 PLATED WHIT. OPEN END SPANNERS. 3/16 to fin., 12/6.
POCKET NEON TESTER with retractable screwdriver, 5/-.

SPECIAL OFFER 6 or 12 v. relays with 4 make contacts, 6/-. 2 for 11/6. 3 for I6/-
4 for 21/-. SMALL 12/24 volt D.C. Geared Motor very powerful 3" x 137, 16/6. P.P
Sin. VERNIER CALIPERS with depth gauge, 9 /-

ALL POST PAID. Post order only to:

THE RADIO & ELECTRICAL MART

29, STATION APPROACH, SUDBURY TOWN, WEMRLEY, MIDDX.

Truly a sensation! This very
fatest Continental Tent to make

THE GREATEST FAM! Y TENT BARGAIN EVER

this year’s camping holiday an CURAN SCPRATES LIVING ROOM

absolute joy! (And what a fam- FP0M SLEEPING COMMIRTMENT THE VE RY l'ATEST

tastic price!) Enjoy the luxury <-------/2 6'~s------) TWO-TONE
of private rooms plus a porch, o ’
covered o protect you from sun | kooroe | S4RATE CHALET TENT

SLEEPING
CompRTMENT |1 COMPLETE WITH OVERLAPPING

. FLYSHEET QLA/T 0!'

ADD/TIONAL

or showers. Not only in colour- aoor

ful Orange and Green (it will
be the envy of the camping site)
but a wonderful Heavy Quality
Duck Tent, completely proofed
against all weathers. Note the
roominess: Overall size 12° 6" x
6 approx. Extending porch
arca. High walls (6’ 6” sloping
10 5° at ends) give spaciousness
of a chalet! Weight approx. 65
Ib. Also in magnificent white
duck. Sent for 20/- dcposit,

COVERED
PORCH AREA

balance by 24 t‘onmghlly payments of 16/3 pilus carr. or cash price only £17 17s.
ABSOLUTELY COMPLETE
with flysheet, inner curtain, and sectional poies which form easily assembled frame-
‘work, with self-adjusting guy-lines. AMAZING VALUE! Rubber-backed Groundsheet,
with eyelets 79/6—this essential sent on approval. Tent folds into valise size 4° 9" x

carr. 10/-. Wonderful two tone Orange and Green 42/-.

2’ 4”7 diam. for easy carrying. Free Tent Catalogue.

HEADQUARTER and GENERAL SUPPLIES LTD,
LOUGHBOROUGH
I p.m. Wednesday

(DEPT. PMC/54), 196200, COLDHARBOUR LANE,
JUNCTION, LONDON, S.ES. Open all Saturday.

FOR
\__ CACH PRICE £1717
, WHITE. Carr. 10/

NEW CABLES
& FITTINGS

TOUGH RUBBER CABLES

Peryd. 25yds SOyds 100 yds,
1/044 Twin 6id. 12/6  22/6 43’/4
1/044 3-core 9d. 17/3 31/3 60/6
3/029 Twin 8d. 15/9 28/6 55/9
3/029 T.&E. 9id. 18/3  34/3 66/9
71029 Twin /-  24/3 47/6 93/10
7/029 T.&EB.- 1/- 31/6 59/9 118/2
7/044 Twin 1/11  46/- 87/6 171/-
win Lcad, SO yds., 1/044 48/6; 7/029
89/9. VIR, 50 yds., 3/029, 12/-: 7/029,
Earth Wm:. IODf(, 77029, ll-'
7/029 7/9. Twin PVC Transp. l!lcx.
yds.., 10/-. Twin Twisted, 25 yds lIJ
50 yds 21/-. TRS PVC, Lcad Cables o
all sizes. Holders, C.G., 8/-. Batten, doz.
12/-. Roses, 2-plate, 8/-; 3-plate, doz.,
9/-. Junc. Boxes. Sm o] i/-; Lge., doz.,
13/-. Switches, 1-way, 18/-; 2-way, doz.,
24/-. White éwnchcs, 1-way, 24/-: 2-
way, doz., 30/-. ush Switches, !-way,
18/-: 2-way, doz. 24/-, Ccllmg Cord,
do., 1-way, §/-; 2-way, 6/-. 2 amp. 2

pin Sw. plugs and tops. €a. 3/-. 5 amp,
3-pin Sw. plugs and Tops . 5/6. 15
amp. 3-pin Sw. plugs and 'Tops ca. 9/-.
13 amp. 3-pin, ditto, A.C. only, ea. 7
Wood blocks. 3 x4, 5/6; 34 x 1, 7/6;
3x3 xi, ;&x3}x},doz, -
White, 3 , -1 4 x 1,
9/- Cable hps, Sml ': Med., gm
0 amp. D.P. lneulaled Sw. fuse.
65 21 amp. Ironclad 2- w:i)y 15A Spltr,,
/6. 30 amp. lronclad D.P. Switchfusc,
19/6. ?: Metal D.P. Sw. fuse, 49/-.
Sw gcar uscbds., Spltrs., all l)’l)cs
Lamp Bulbs, 15, 25, 40, 60 watt, 12/-;
75 watt, 15/-;

100 wau, 17/-; 150 watt,
2;&- 200 watt, doz., 30/-. Carbon Bulbs,
2 16 C.P., doz.,

20/-. Immersion
Heaters, 3 Kw 50/-. Single Car Cable
10 yds., 100 ‘yds., 25/-. Conduit and
Flmngs Hn and im Industrial Reflec-
tors, Tubular Heaters, Fluorescent Fit-
tings, Time Switches, and all electrical
equipment. Full lists on request. Sinale
items supplied. Satisfactlon guaranteed.
Terms: Cash with order; carriage paid if
over £5: orders of £20 or over less 5 per
ccm discount. Open daily, inc. Sat., 9 to
1. 2 to 6: Thurs. 9 to 1. Callers weiCome.

LONDON

WHOLESALE WAREHOUSE
166 (P.M.), QUEENS ROAD,
PECKHAM, S.E.15

Tel.: NEW Cross 7143 or 0890
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Here’s a new interest for you . . .

... as a practical man you are already halfway to success in a
fascinating pastime which has given pleasure to many thousands of
people in recent years. You may never have imagined yourself as
an artist, but if you can manipulate a screwdriver, you can hold a
brush ! And this essentially practical book, with its lavish scheme of
easy-to-follow illustrations, gives you the necessary knowledge and
working details you need to succeed.

Nearly all of us have a latent desire to put brush to canvas to
record for all time a place or a face . . . here is the chance for you
to make that wish come true.

ANYONE
'CAN PAINT
PICTURES

by Paddy Kerr

THIS is a book for people who want to instil a new
flavour into their hours of recreation, long weekends and
holidays—NOT for those who want to make money in their
spare time.

With many

line and Our roads today have become hot highways crowded with
half-tone carloads of dusty, irritable seekers after enjoyment ; even
| . rivers and seas are full of people, and round almost every
illustrations corner one meets prowlers pointing expensive cameras.

More selective souls who prefer not to go with the crowd
will find in painting the rich, satisfying, absorbing pleasure
/ which only a creative hobby can give. It will bring
to them that inward peace which follows
self-expression.

and eight
pages of
colour plates

(And, to come down to a more
sordid note, the cost of the
necessary equipment is small com-
pared with that of most hobbies.)

You don’t have to have been
“good at art at school ”—in faect,
youw’ll probably get on better if you
weren’t. It is true that problems do
confront the beginner, but years of
successful-tutoring have acquainted the
author with these and his book has all
the answers. No better guide, mentor
and friend could be found than
 Paddy ” Kerr.

*

PADDY is an outstanding personality in the field of recrea-
KERR tional pa.m!mg. No one-has a greater populority
than he in amateur art circles, not only as a much
travelled sketching holidays tutor (he has visited Holland, Belgium,
France, Italy, Austria, Switzerland, Liechtenstein and Spain in this
capacity), but also as a Carnegie Trust Art Lecturer and Demon-
strator to Art Societies throughout the country—as a result of which he
has one of the largest followings of student friends in England.

It was his keen interest in purely recreational painting that
prompted him to forsake Art School ieaching io devote himself ‘=
to this wider field. Realizing the need for more simplified
methods of instruction he evolved o new approach which has ;
proved highly successful and has taught literally thousands to [ SRy

int. He is well known for his allegorical paintings, and is an 5 &WJ .
paint, g 2 5 5 —
exhibitor at most important Exhibitions. ; : U e 9 g ====0RDER HERE «=w=——
< y Please send me Cash on Delivery one
copy of the new Paddy Kerr book

Only §3S. net (6. by post) it
ANYONE CAN PAINT PICTURES

FROM ALL BOOKSELLERS

. . or in case of difficulty use this
handy Cash on Delivery order form—

This is not—as many people seem to think—an expensive pastime.
Materials are reasonably priced—overheads to keep you going
are at a minimum. In return there are hours of creative
pleasure and happiness for you.

N OTE.—Send no money now—simply complete and post
this order form TODAY to GEORGE NEWNES LTD.,
Tower House, Southampton Street, London, W.C.2. You
pay on delivery plus normal C.0.D. charges. (If you prefer
not to pay C.0.D. charges send a remittance for 16s.)

— . . S S S S S S G S

*‘ Practical Mechanics "’ Advice Bureau. COUPON
Published about the 3oth of each month by GEORGE NEWNES LIMITED, Tower House, Southampton This coupon is available until April 30th, 1060, and must be
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Free Guide — SUCCESS IN ENGINEERING

Aero. Draughtsmanship
Jig & Tool Design

Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M’gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy

Refrigeration

Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology
Diesel Engine Technology

L.LO.B. A.LA.S.
A.M.LP.H.E. A.A.LP.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works

Quantity Surveying

Gen. Cert. of Education

Book-keeping (all stages)

College of Preceptors
Woodwork Teacher

1 Metalwork Teacher

Housing Manager (A.Jl.Hsg.)

One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well-paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.

Elec. Draughtsmanship

Machine .
Automobile -
Structural -

R/F Concrete h
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television

Radio Servicing

Gen, Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences
Aerodynamics
Electrical Design

Ordnance Survey Dr’ship.

BUILDING AND STRUCTURAL

A.R.S.H. .S
A.F.S. A.R.LC.
Builders’ Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Common. Prelim. Exam.
A.C.L.S.,, A.C.CS.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector

Civil Service Exams.

BECOME A DRAUGHTSMAN—LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of
Engineering. Practical experience is
unnecessary for those who are willing
to learn—our Guaranteed ‘ Home
Study ” courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

SOUTH AFRICA :
AUSTRALIA :

FOUNDED 1885 - FOREMOST TODAY |

OVER SEVENTY YEARS OF
CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING

{In association with CHAMBERS COLLEGE—Founded 1885)
(Dept. 29)

148, HOLBORN, LONDON, E.C.|

E.CS.A, P.O. BOX NO. 8417, JOHANNESBURG
P.0. BOX NO. 4570, MELBOURNE

132-PAGE BOOK FREE/
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :

v  Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.

%  Howtoobtain money-making technical qualifications
through special RAPID FULLY-GUARANTEED
COURSES.

MANY INTERESTING COURSES
TO SELECT FROM /

A.M.l.Mech.E., AM.LM.L,,
A.M.Brit.I.R.E., A.M.L.P.E.,
A.M.I.C.E., A.M.l.Struct.E.,
A.M.1.Mun.E., M.R.S.H.,
A.M.L.E.D., A.F.R.Ae.S.,

London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers.  Fully
described in the New Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS—OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service—then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

- e N
I
l m» Free Coupon

l To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-150, Holborn, London, E.C.1.

NOWAND BE '

LALLSET FOR i

Please Forward your Free Guide to
NAME

My general interest is in : (1) ENGINEERING
(z) AERO (3) RADIO (4) BUILDING
() MUNICIPAL WORK ’

The subject of examination in which I am ‘especially interested is

(Place a cross against
the branches in which
you are interested.)

To be filled in where you already”have a special preference.
(2d. stamp only required if unsealed envelope wused.)




