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How are you
off for Springs?

TERRY’S BOXES OF ASSORTED SPRINGS are
just the job for your experimental department —
a wonderful assortment of Compression and
Expansion Springs . .. all sorts of lengths, gauges,
diameters. The nine boxes we show are just a
few from our range. Why not let us send you a
full list —free?
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No. 760. 3 doz. Assorted Light Com- _:5‘:;

pression Springs 1” to 4” long, 22 to 18 s

SW.G., }” 1o dia;m 6 6l No; QdSA. 3 ——;‘:

doz. Assorted 17 to 4” long, 1" to " diam., =%

15G ‘to 15G. s/6. No. 157, Extra Light =2 ASSORTED SPRINGS
Compression, 1 gross Assorted, 4” to §”, 1” to 2" long, 27 to 20 S.W.G. {5/-, -

No. 388. ! gross Assorted Small Expansion Springs, 1" to 1}”, 18G to 21G. o These Boxes of Springs
;/64 N;(.’ 'ISSS- de-; 5!3xp§nsig& Sl;rins& [ iess f}’sssortelcli .'.E to #°, 17 !so 2 lo"f‘ 5 The prices quoted are subject to the can also be obtained at :
7 to .W.G. 15/-. No. 466. } gross Assorted Small Expansion Springs §” ual trade discount. LONDON

to 13- Tong, 3/32” (0 3/16°diam.. 21G t0.24G, 6/6. No. 1013, 1 gross Small Cail s ™ = 27 Holborn Viaduct

Compression Springs, §” to 117 long, 3/32” to 7/16” diam., 24G to 19G 6/-. HERBERT TERRY & SONS LTD: MANCHESTER

No. 753. 3 doz. Assorted Light Expansion 1" to }” diam., 2" to 6” long, 22 to REDDITCH, WORCS. 279 Deansgate

18 fs\éG 10{3. I}Jo. 1024. 20 Comgressioln Spr;ngs l%”’;gng, A" to 1"diam.,, 2420 o . CBIRMINGHAMS

to , suitable for cutting into shorter lengths ; an Expansions 1}” to 12” 10 Corporation Strect

long, 5/32" to §” diam., 22G to 16G. 24/-, SEISEEGRIZHCER SRECEM SRV E RS -
HTI7B(RY

How to stick anything to anything ...

Use quick-setting, easy-to-apply Pliobond,
the new thermoplastic adhesive that sticks
anything to anything permanently.

Whatever material you’re using — wood,
metal, plastic, fabric, rubber, leather, glass,
paper, plaster or ceramics — Pliobond will join
them to one another and to thémselves.

And the resulting permanent yet flexible
bonds are highly resistant to water, oils, greases
and chemicals. Bond strength improves with age.

Supplied ready to use in tubes, bottles (with
a handy brush in the lid) and tins, Pliobond is
obtainable from ironmongers and garages. Use
Pliobond for every sticking job.

Battery Cap Clutch Draught Exclusion

.+ « Rubber to solder . -« Fabric to metal .« . Rubber to metal

Reg’d. Trade Mark

A GOODYEAR PRODUCT OBTAINABLE FROM GARAGES AND IRONMONGERS



THE

EMCO-UNIMAT
&, coreplete poncs
wothsirap - 16" bong,/

Specification
Centre Height, 1§”. Takes between
centres, 637. Hollow spindle admits
1”. Drill Chuck Cap, }". Chuck to
Drill Table (max.), 43"

November, 1956 NEWNES PRACTICAL MECHANICS

Don’t let the size deceive you!
Emco-Unimat is not a toy—it’s a precision,
portable power-tool, capable of a number of
standard workshop practices on a miniature scale. The basic too! will
buff, turn, polish, drill, grind and mill with remarkable accuracy, whilst
additional equipment extends -these applications. Working to very fine
limits, and variably speeded from 300 to 9,000 r.p.m., the Emco-Unimat
is the perfect equipment for model makers and amateur craftsmen.

HAND DRILL - MILLING MACHINE - TABLE DRILL
PRESS - TOOL GRINDING MACHINE

The amazing

Additional Equipment
Jig Saw. SC Lathe Chuck.
Circular Saw. Drilling Vice.
Milling Table and Clamps.
Flexible Shaft.

57

CASH PRICE

£27-17-6

EXTENDED CREDIT AVAILABLE

See the versatile EMCO-UNIMAT at your local
tool dealer, or write for fully descriptive
literature to:

J- & H. SMITH LTD.
16, HARRISON STREET
LEEDS, 1. TEL. 2156l

jhs 910

6- months' guarantee. 12in. Mullard. As
ToVo TUBES- £50 supplied for the last 4 years. 15/6 ins, carr.
Cash with order. [4in. RECTANGULAR, £5/10/-, 7in. RECTANGULAR,

e T.V.izin.cHAssis.97/6.

Complete chassis by famous
manufacturer, R.F. EHT.
Unit included. Drawing FREE.
Easily fitred to Table or Console
model, owinz to this chassis
being in three separate units
(Power, Sound and Vision,
Timebase) inter - connected.
| THIS CHASSIS 1S LESS VALVES
AND TUBE, but see our
catalogue for cheap valves.
Our £5 Tube fits this Chassis.
{ List of valves by request.
Carr. 5/~ London. 10/-
Provinces. Channels 1—5.

SPEAKERSALE. 8/9eachto
clear, 8in. P.M. std. 3-5 ohms.
or with matching O.P. trans. 10/9. Post /9.
V.H.F. 1124 RECEIVER. 7/6 Iess'valves. ex-W.D., good condition ; é-channel
switching. Receives T.V. sqqnd, police, fire and amateurs ; 30/5 mc/s to 40 mc/s.
LF. 7 mc/s. Post 2/6. Drawings and conversion data free with each see.
V.H.F. l125°'SET. 7/9. This little set isa V.H.F. receiver. requires some modifica-
tion to put it into service. Complete with valves. Post 2/3.
R.F.24 UNIT. 10/6, New and packed. Tuning 20-30 mc/s. Including 3 valves, Post 2/-,
RADIOGRAM CHASSIS. 29/9.: Including 8in. speaker. 5 VALVE S/HET.
3 wjband. A.C. mains, complete but less valves. All-used, tested, and
guaranteed. Carr. 4/6. Drawings 2/6 or free with order,
T.V. CHASSIS TO CLEAR. (Famous manufaceurer.)
POWER PACK AND AMP. 29/9. 5 K.V. EH.T. 325 v., 250 m.a. Smoothed
H.T. heaters. 6 v. 5 amp., 4 v. 5 amp,, 4 v. 5 amp. Carr, 4/6.
TIME BASES. 10/6. Containing scanning coil, focus unit, line trans., 10 controls,
ete. Drawing free with unit. Carr. 2/6. 3
MAINS TRANSFORMER. 5/9. 350-0-350 v. Heaters, 6 v. and 5 v. Post 2/~
MAINS TRANSFORMER. 3/9. 350-0-350 v. 12 v. 4 v. heaters. Primary 100-
250 v. Make ideal auto trans. Post 2/-.
MAINS TRANSFORMERS, 5/9. 350-0-350-v. 4v., 4v., heaters. Primary 200-
250 v. Post 2/-. All mains trans. 80 m.a.
O.P. TRANS. /3. Standard 3-5 ohms. Guaranteed. Post 9d.

Stamp only for catalogue.

MONEY BACK GUARANTEE. CWO or COD.
REMEMBER

saturoay DUKE & CO.,

62 ROMFORD ROAD, LONDON, E.i2.
OPEN ALL DAY Tele: GRA 6677.

OMARO SLIDE RULES

MODEL P.l. Dimensions and Weights of ron and Stee! Sections

Principal dimensions and
welghts per foot or square
foot of steel and iron
sections, l.e., of Equal and
Unequal Angles, T-Bars,
Beams, Channels, Rounds;
Squares, Hexagons, Octa-
gons, Convex Feather
Edges. Sheets and Flats,
2.989 Values, Dimensions,

ete.
Standard Quality (glazed),

Side- 1. as illustrated.
Scales giving quantities of
welding rods used and
current consumption
according to size, type and
total lensth of welds.
Side 2: Particulars relating
to fillot and butt-welds.
7~ post free.

7/- post free.

Threads

MODEL S.4.a. Dimensions of British Association (B.A.) Screw

T [ xSy wian3 TS
-

(in {nches and millimetres).
B.A. Screw Heads, Nuts
and Bolts, 1,818 Values,
Dimensions, etc. Standard
Qual. (glazed). -

4/8 post free.

List of other Models on application.

Kosine Ltd., 104, High Holborn, London, W.C.I
Telephone : HOLlborn 1301.
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it is a hall light as welt
as a double chime and
you can make it in a
couple of evenings for
the total cost of only
19/6 including instruc-
tions, post, etc., 2/-
—data available sep-

arately price 2/-.

MAINS-MINI l'
i

Uses high-efficiency ceils — covers long
and medium wavebands and fits into
the neat white or brown bakelite cabinet
—limited quantity only. All the parts,
including cabinet. valves. in fact, every-
thing, £4.10.0, plus 38 post. Construc-
tional data free with the parts, or avail-
able separately 1/6.

CONNECTING WIRE

P.V.C. covered in 100ft. coils—2/9 «
collt c}: four coils diflerent colours, 10/-,
pos:

INSTANTUS HEATER

Practical Convector heater, of IkW. rating,
4ft. long, made from heavy gauge sheet
steel (galvanised). Can be used for any
size house, up to three heaters can be
controlled by one thermostat,

Price, £2.10.0 or with thermostat £4.5.0,
carrfage 6/-. Write for Horticultural list.

MINIATURE MOTOR

Size only Ziin. long by liin. diameter—
American mado—laminated poles and
armature—intended for 28-volt D.C. but
.K. on lower D.C. voltages and A.C.
mains, through step-down transformer

—prico 10/8, post, etc., 2-.
CLOCK CASE
Also suitable for

barometer or other
instrument. Nicely
polished. Price 4/6, |
post and packing
1/6. Clock numerals |
to suit these cases
etched on metal,
/8.

ELECTRIC BLANKET WIRE
Waterproof P.V.C. covered, so blanket

washable. 164 ohms per foot—1/8 per
yard. 14 vards, ideal for average blanket,

£1 post free.

THE SKYSEARCHER
An :II mains set for 1$/3.

This i8 a 2valve plus-metal rectifier
set useful as an educational set for be-

for the bedroom, workshop, etc. All
parts, less cabinet, chassis and speaker,
18/8. Post and ins. 2/6. Data free with
parts or available separately 1/6.

THE REALITE

This ic a complete fiuorescent fitting,

stove enamelled white, with starter
and ballast all ready to msmll Price
25/-, plus 4/6 carriage and pac: 40-watt

tube, 10/-, no extra for pﬂclung if ordered
with fitting.

BABY
ALARM

Unlike most baby alayms, this not only
enables you to hear baby but also to
talk to him. Price complete with one
microphone and 100ft. twin fiex, £6.19.6,
carriage 3/6, additional microphone, 18/6.

DON'T BE CAUGHT LIKE THIS

CAR STARTER CHARGER KIT
All parts to build 6- and 12-volt cmu‘ger
which can be connected to a * flat™
battery and will enable the car to be
started instantly. Kit comprising the

ollowing
Mains transforme 19/6
5-amp. rectifier 178
Regulator Stud 3/6
Resistance Wire . 2/-

istance Former 216
Mains onfoff Switch ... ... 1/-
0-5 amp. Moving Coil Meter . 816

Constructional Data 1.6
or if bought all together price is 52/8,
plus 2/- post and packing.

MULTI-METER KIT

Parts suitable for
making a multi-
meter to measure
volts, mlman]xas
and ol

containing all the
essential items
including moving-
coil meter.
resistors, range
selector, calibra-
ted scale, etc., etc., is only 15/-, plus 1;-
post and packing.

12in. TV. CABINET—I5/-
We are offering these at less than the
cost of the plywood
they contain. 1f
not wanted for TV.
many useful items
can be made -—
record storage cab-
inet., H.F. loud-
speaker case. book
case, ete., etc.
Price 15/-, carriage 3/6.

ELECTRONIC PRECISION EQUIPMENT LTD.

Post orders should be addressed to Dept. N, Sutton Road, Eastbournme.
Personal shoppers, however, please call at :

42-46, Windmill Hil, |152-3, F\eet
Ruislip, Middx.

Phone : RUIBLLP 5780 Phone :

Haif day, Wednexiay. | Half day,

Street,

Haturday.

28, Stroud Green R4,

n,p.e}. 2833 | Phone :
Halt  day,

249, High Rd., Kilburn,
Finsbury Park, N4, [Phone : MAIda Vale
ARCh“y 1049

4921
Thurwiay. | Half day, Thursday.

> s 86.Brown
AUDIO AIDS

Handphones with individual
volume control. Ideal for use
with church and cinema deaf aid
installations or for individuals
with impaired hearing. They
provide the essential clarity of
reception when listening to Radio
and T.V.

Send for Brochure * P’ of all
types available. If desired,
advice is given on selec-
tion of type most suited to
individual needs,

S. G. Brown provide Headphones
and associated equipment for
all knewn purposes.

SHAKESPEARE STREET, WATFORD,
HERTS.

Telephone : Watford 7241,

KITS MAKE
DAD A HERO!

There’s something lasting about a toy
made from a Hobbies Kit. Besides
being cheaper than a similar article
bought in shops, a much stronger job
can be made by the average
handyman, [llustrated are two
examples from a wide range which
will last for years —and
years—and years.

89/6

39/11

FOR A BOY
%, Modern Garage and Service
Station. Base measures 24ins.
x 18ins. Kit includes

petrol pumps, 39/1.

' Hundreds of kits detailed in
———_ = . i el HOBBIES 1957
FOR A GIRL LHANEBOD K

Tudor Dall's House. 2ft. wide, 2ft. high. Kit 152 pages, splendid articles.
includes all metal doors, windows, fireplaces, etc. A “‘must *’ for all handymen
89/6 ]

To Hobbies, Ltd., Dept. 072, Dereham, Norfolk. |
Please send free 20-page booklet and items marked thus X. ’
Garage Kit No. 3129, 39/11

Fr om branches,
stockists, etc., or

post free. Ask for Tudor Doil’s House Kit No. 237 Spcl., 89/6
free 20-page booklet [ 1957 Handbook 2/3 (all post free).
on Hobbies. INAME (ciieereiinreniearererersnsrssssromaarsersarossstesssionecas
START  RIGHT

AWAY!




November, 1956 -

NEWNES PRACTICAL MECHANICS
8 i

59

W. G. PINNER & CO.
' IMPORTERS & DEALERS IN DRAW. MAT. 1
I YORK ROAD, BIRMINGHAM, 16

Constructor Flat Lead Pencil, 9/-.

Flat Leads (.0017in. X 0.047in. x 1.18in.), 1/6 doz.

All grades from 4B to 8H. Perfect.chisel point throughout.
Rapidograph. The latest word in Draughtsman’s Fountain
pens. For Indian or Gutenberg Non-Clog Draw Ink. 22/6 ea.
No. o Superfine, No. t Fine, No. 2 Med., No. 3 Wide.
Pelikan Graphos Fountain Pen, 13/-. 58 diff. Nibs.
Standard Set (cased): Pen, 12 Rul. Nibs from 0.1 to 2.5 mm., 36/6.

Pelikan Drawing Ink (Black or Col.), 17/6 doz. Cartridges. i
Gutenberg Non-Clog Draw Ink (carbonfree). Waterpr., quroducxbl_e.
Non-clog in Fountain or Ruling Pens. 3 bottl., 1/16 Jtr., 16/-; 1/32 ltr.; g/9.
Map M rer Curvimeter B/A 54, 33/-. |
Large Dial o0-48in. Small Dial 1/32in.

Manormus Transp. Sliding Ruler, 16/9. N .
216 prec. drilled holes arranged for shading and lettering (8 letter sizes) with’t

Stencil. )

Glass Eraser. FErases Indiani Ink and ). Asegiey
Typescript. The gentle Glass-fibre action

leaves smooth surfaces smooth. 7/s5 ea.

Refills, 7if0doz. Attract. Xmas Gift.

Scales. xwood, Cell. Edges, oval, Armstr.

12in. 13/6, 6in. 9/-

Adj. Setsquares. S.1..08in., bev. 12in., 12/6.
PIC Trigangle, 7in. 20/-, 10in.30/3, 12in. 39/9.
Telescop. Draw. Brd, Legs (up to 30°),
Imp. 42/-. D.E. so/- Pair.
Pantographs Marabu Dur. Alum. Prec. ‘(
dritled holes.
10 Ratios betw. 2 and 10 : 15}in., 38[6.
] st}latios betw. t and 8 24in. 70/, 361n.
108/~.
Draughtsman’s Home Set i
(a) Svan Drafting Machine (Swedish), 155/=
Cov. 37in. x 26in. Doubfe Parallgm., Springs, Scales 18in. and 12in.
(b) Universal Ball-Joint D.B. Holder (Illustr.), 60/-.
Hor., vert., clockw. movement. Rigid fxg. by lever. (Imp. Brds. only.)
() Clamped Draw. Board, 32in. x 23in., 41/3.
Complete Set (a, b and c¢), 247/6. Post pd. .
Flexible Curve Linear for pencif or ink. Stays put without locking. White
cellul. 30 cms 19/9, 40 cms. 26/-, 60 cms. 37/9.

For all your requirements in traditional materials and equipment (Drawing
Instruments, Slide Rules, Draw. Boards, T-Squares, Setsquares, Paper, Inks,
Pencils, etc.) rely on us for price and delivery,

| General and special lists on application.

Tension Nuts
Ball-Joint
Locking Lever

INTERESTING BARGAIN

SATISFACTION
OR REFUND

ASTRO COMPASS MK Il
Supplled in good condition
in sturdy box with instruc-
tions for use in Astro Navi-
gation and star identification
—also instructions for con-
version to Dumpy Level
25/- post free.

RUDE STAR FINDER &
IDENTIFIER

Ex. RAF. Navigators’

equipment. Consists of star

base and z templates covering lats. 0-70

. and &. Makes star ding and
identification relatively easy. with
maker’s _ instructions leatherette

wallet. 6/- p. & p. 9d.

PRESSURE GAUGES
Boost
Alr..

Atr T 0—1.000
Hydraulic 0—1,000
Air.. ... 02000

each post free.

GOVERNOR UNITS
Precision made
mechanism, designed
for Alrcraft, with
many other mech-
anical adaptations.
4in. overall, brand
new, 3/9 post free,

TOOL ROLLS

Approx. 15in. x 8in,
with 6 divs. and
pocket. Stock-
solled  clearance
price 3 for 2/ or
8/- doz., post free. g

NEW NYLON PARACHUTE
CORD

Approx. i° diam., the thicker cord used
for the giant cluster parachutes, very
strong and durable supplied fn any con-
tinuous length up 280 yds. ; 6d. per
vd., p. & p. 8d. any order.

WEBBING
Brand new, double

webbing 13" wide,
13ift. long, hook one end, loop the other,
6. p. & p. 13, E

TRIPODS
Light (51b.) wood tripods 38* legs, brass
p. which can be adapted to take any

instrument or camera or can be easily
converted into a useful ARTIST'S EASEL,
ex. govt, and complete with handy carry-
ing sling, 16/-, p. & p. 2/6.

Avoid dangerous loose pins and needles — use a
magnet as your pincushion. Every housewife can
use a magnet for countless jobs about the home.
Ask your tool dealer for the new descriptive
hrerature.

PERMANENT
MAGNETS

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

EM 44

Tough transparent
TUBULAR film. Sold
by the yard in these

48" 4/-, Prices per yd.,
please add 6d. p. & p.
to total of order.

Tubular film tgsens up

to double stated width,
thus 48" tubular makes
96° sheet,

Effectiveiy
sealed into bags
by the heat of a
match.
There are
innumerable
applications in
industry an d
home for pro-
tection against
dust and damp with POLYTHENE of which
Mothproof Bags are something we all
need. SAMPLE FREE. S.A.E. please.

EYESHIELDS
An extremely
useful form of eye
protection for
industry or motor
cycling. Brand

new anti-gas type,
clear, 3/8 per doz.,
gross,

36/~
free.

post

TERRY CLIPS

Sizes tin., {in,, §in., 1§in.
Handy assortment of six
dozen'retail value 20;/-, 7/6
p. & p. 1/3.

STAINLESS STEEL CONTAINERS
Ex M.O.S., 20 Gauge - Y
18/8, stainless steel.
Complete with outer
Hd as fllus. plus inner
anti-splash lid. both
Hds locked secure by
depressing handle.
Size 16in. x 1lin. x
1ln. Cap. 6gal., 57/8, gy
carr. paid. <
ELASTIC SHOCK CORD
Cotton.covered, }° diam., 1/- per yd. :
t"diam., 1/8 per yd. Postage 8d. per order.

GROUNDSHEETS
Familiar ex.-service cape typz, ali in
good condition, 7/6 each, p. & p. 1/6, or
3 for 21:- post free.

DIAL THERMOMETERS

100/300 degrees Fah-
renheit. Brand new,
clearly marked 4°
dial, sensitive metal

tn;lks. Exceptional '.égﬁxe %305/-.0 Effp.?%
REY. COUNTERS
Brand new, calibrated 1009f
5000 r.p.m. 3° dial operates
4 : 1 ratio, 20/~ post free.
Makers' price about £7.10.0.
Flexible drives to fit, pat-
terns A, B, C, D, E. J as
advertised below.
NYLON BRAID

3/4” wide, =oft. easy to handle. and ideal
where lightness plus strength is required.
32 yds. breaking strain 1,900 lbs., 32/

ggs‘; free,
yds. breaking strain 1,360 lbs., 50/-
post free.

FLEXIBLE
DRIVES

Fatt. Length Cabls Outer Price
A 9 257 .43:
B 18" 25 437 /8
[+ 257 43 12/6
D 60" 257 43 15/ -
E 92 25y 43 20/~
F 927 23" 45" 22/6
G 240 140 330 20' -
H 507 94 45 -
J 25% 13

36° b . fe

Pattern K, a 16ft. drive intended for really
heavy duty, full detalls not available at
time of going to press will be supplied to
interested inquiries, )
Patt. H is heavy duty drive with base

late and bearings.

. & P. 1/8 per drive extra ; 3 or more post
free. Post free with rev. counter.

MOTOR CYCLE COVERS
GIANT BOMBER WHEEL COVERS,
will give comrlete protection, tea-cosy
fashlon, to 250, 150 machines and scooters,
etc. Made to the usual high standard of
all R.A F. equipment. WI{ll remain com-
g,éately waterproof for years. 17/6, p. & p.

/6.

GENERATOR/MOTOR

12 volts 750 watts.
Can be wused as
generator or motor
app. 1 h.p. without
modification. Weight
261b. ; body 97 x 5
dia. :splined }" drive
shaft. Many uses,
lighting sets, batter
chargers and all
types of rortable power supply. Brand
new well-made wooden case. 75/~
carr. 7/6.

NEW AIRCRAFT FUEL TANKS
Length 66° ; depth 14* ; width 24°. Weight
60lb. Capacity 80 gallons. 2 apertures
131" diam.

Brand new bullet-proof self-sealing rub-
ber tanks, made of }" sponge rubber
probably cost over £100 each ; a real
opport.unlt_s{ for the bargain hunter with
ideas, at 25/- each. carriage 10/-.

NEW ALUMINIUM FUEL TANKS
Capacity 46, 60, 114, 383, 580 gallcns.
Well baffled internally, drawings avail-
able, SAE please.

TRANSPARENT PLASTIC SHEET
Clear as glass. flexible, does not crack,
Sheet size : 50in. x 26in.

: Th 010
WOVEN GLASS FABRIC Thicknoss 05 D Shaot 100
TYGLAS Y1 and Y5 sold by the yard at Thickness . 3 ... per shect 21/-
half usual prices. Full details and samples P. & P. 1/- per order.

SAE please. Samples free S.A.E. please.
MYERS & FOULKES LEY 1015
LEY 1013

DEPT. PM. 187/188 THE ARCHES, GROVE GREEN ROAD, Ell.
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ASTRO TYPE TELESCOPES (Finders). 5X 1% 0OG.
Focusing. Unused, new condition. £2/19/6

M45 TELESCOPES. 2X. Suitable for rifle slghts 45/- ea.
NO. 32 Rifle sight with elevation and windage adj. 3X..

£5/10/0.
A similar slght to No. 32 but no adjustment. £3/10/0 ea.
TELE PI1C SIGHT No. 22. ‘Mk. [I. Length 13in. x lin.

dia., 17 6.
g[éNSIGHTS. 16in. long approx. 2in. dia. Welght 6} lbs.,

ROSS IDENTIFICATION TELESCOPE Mk IV. Two
prismatic scopes op common mounting., One 20 x 70 and
one 9 . Each completely detachable rrom the mount.
Complete in transit case and as new. £18 ea.

A.A., TDENTIFICATION TELESCOPES. An“earlier
and more powerful version of the above. A 35 x 60 and 10 x 50
scope on common base geared head and elevation
adjustment similar to the Mk. IV. In very good condition.
complete in t.ransn case, £10/15/0 ea., Carr. Paid.
INFRA RED IMAGE CONVERTERS. Converter Cell
complete with optical system and eyeplece. Brand New.

TA\llml\l PILES. (H.T. batteries.) Approx. 2,000 v, for
operating the above converters, 9/6 ea. Two In series are
recommended.
NFRA RED MONOCULARS, (Tabby Equipment.)
pprox. 3X, complete in case with built in power supply.
Checked O.K. and In new condition with leather case and
straps. 37/6 ea. Carr, and tnsurance, 7/6 extra.
{)5l/'l'l‘0. ng‘;.l drault.y in some respect, offered for spares.
ELECTRIC MOTORS. 12-24 v. D.C. Suitable for fans,
erinders. etc., 10/~ ea.
DITTO, fitted reduction gearbox, 15'- t 2/6.
RINOCULAR MOUNTINGS. For a.ttachlng mnoculars
to tripod or similar support. Made for Ross 7 x 50 and
similar types, With traverse and elevation adjustments.
6/8 ea. Brand New. Cost over
!\h\\' LEATHER CASES for Ross 7 x 50 type Service
oculars. Co mp]ete with straps. 35/- ea.
cll{CULAR GILASS PLATES, suitable for grinding into
AstroMirrors. 9in. dia. x 1iin., £2/7/6. carr. paid. 10in. dia.
x iin., £1/5/0. " 15in. xllln £3/7/6. carr. paid. 12in. approx.
x {in., £1/7/8.
{in. Plate glass, 6in. sq., 7/6 ea. Quote larger sizes.
BRASS SLIDI: MOVEMENTS. Suitable for enlargers
and similar focusing gear. Movement runs in 5 ball races
in brass channel. 12in. long x 2in. x 2in. $/8 ea., plus 1/8
Post. A gift.

BRASS RACK GEAR. 10in. long with steel pinion, 6/8.
ASH DENTAL BURRS. No. 6. Approx. 1{ mm. dia.,
1/- per box of 6. 18/- gross.

CHART BOARDS. 3lin. x 3lin. Polished hardwood with
brass rules and 36 hinged flap drawing pins. Brand new.
50- ea. Ditto in good condition. less pins, 30/- ea. Both
with waterproof covers and canvas cases.
TRIPODS. WOOD with gunmetal fittings. 3ft. closed,
5ft, ext., as new, 35/- ca.

Dl'l"l‘o. Extra heavy. Fitted pan and tilt plus bajl and
socket. Brand New. 65/— Worth £10 ea.

cal. ig

long 91n high Tin., wide. Fitted spirit level and Nth.
seeking compass. Cost about £40. In perfect condition.
£5 ea. carr. paid.

FUEL PUMPS. ExR.AF, 24 v. A.C.or D.C. will pumg
about 600 gal. per hour. ldeal for wells, fountatns, floode:
basements, etc.. 37/ ea. Carr. 3/-.

Mains transformers to suit above, £1 carr. paid.

BOMB DELAY TIME SWITCHES, 8day )ewelled watch
movement. 2 contacts carry 5 a. 230 v. 17/8

MIDGET MOTORS. 2in. x 1iin.’ Fitted V pulley and
speed governor. Complete with wire belt. 1224 v. D.C.

or A.C.

LENSES, 12 assorted. New and perfect. 12/~

NEW ACHROMATS. 2in. F. 22 mm, dia,, §/-.

TELESCOPE OBJECT LENSES. Achromats,

Stroud. 18in. f. x 48 mm. dia., 10/~

{}(BSOG .8, 3in. dia. 12in. focus. 1st grade. £4 ea. Brand
ew.

ENLARGING or PROJECTION achromats. 1iin. x 3in.

focus, 1jin. x 4in. focus, § x 13in.  All perfect condition.

5/- ea. Post 1/- extra on single lenses.

g‘/léORl) 35 mm. recording film. Approx. 200ft. tins.

DUFAY COLOUR NEG. FILM. 35 mm. 100ft. tins, £2 :

400ft., £6 : 1,000ft. tins 35 mm. film. various makes. Neg.

and Pos. plus X Backgronnd X, etc., £8 ea.

16 mm, KODACHROME DUPING. 400ft., £5 ea.

KODAK MICROFILE. 35 mm., 100ft., 12/6.

G.G.S. Mk. II 16 mm. Recording Cameras. 1iin. 4

anastigmats. As new with bloomed lenses and tested O.K..

£3/15/0. Ditto In good used condition. 45/~. Both com-

p'lﬁitie in case with magazine. Cameras only not guaranteed,

Barr &

BARGAINS

ROSS 7 x 50 SCrvlce type Prismatic binoculars. Good
condition.- £15

RO%S 7 x 50 ditt.o as brand new. £20. New cases, 35/

?21606,\1,!’['!5 10 x 50. As new. Centre focus. Lightwelght.
Sin. 2.9 PENTAC LENS. £3/7/8. Ditto, as new, marked
Daimeyer. £5.

TELEPHOTO LENSES, 5in. F6.3, 40/~ : ., F5.6, -3
PLSRL D /- : 8In., F5.8, 45/-
ALDIS, 1lin. F2 anastigmats. NEW. 376 ea.

DIRECTORS. No.8 Mk, 2. Useful for levelling, surveying,

squartng, etc. Complete in leather case. New condition.

£6 ea. Cost over £60.

C.T.S. TWIN CABLE. 44/012., 45ft., 15/-.

CATHODE RAY TUBES. 1liin. dia.

V.C.R. 522A. 17/6 ea.

:lzl? v. 2&5)? w. standard pre-focus projection lamps, 9/8 ea. ;
or 25/~

?}!}v 3w. M.B.C. lamps. Centre contact. §/- doz. ;

le'l‘(,ll BOXES with 16 toggles.

10/6 ea. Post 1/6.

FIELD TELEPHONES. Type D complete fn case with

bell, buzzer, morse key and G.P.O. type Dual handset.

£1 ea., or 37°6 palr. Soiled condition.

TELEPHONE IHANDSETS. Bakelite. 12/- ea.. carr. paid.

ASTRO MIRROR. 15in. parabolic. 100in. focus £35.

34in. Astro O.G. 32in. focus. New. £14. Worth £30,

CHORE NORSE PETROL ELECTRIC Ll(-HTlNG

SETS. 12-15 v. 25 a. (300 w.). Self start, fully automatic.

Guaranteed mechanically perrect. £16/10/0. Carr. Paid.

MOTOR BLOWERS. 24 v. A.C/D.C. Powerful blast.

Brand New. 27/6.

DRAWING PAPER. Double weight plain back white

carfé (X-ray papery. 72 sheets, 24in. x 11in., 10/-, plus 3/-

MOTORS. HOOVER. 400 v. 3 ph. 50 ¢. third H.P. Brand
New. £410/0., carr. 7/6,

GEAR TRAINS. 10 gears with 3 take ofls, speed governor
and cam operated switches. Size approx. 6in. x 3in.. 5/- ea.
MAGNIFYING LENS OR BURNING GLASS. 3!n. dia.
Slightly chipped or scratched, 5/- ea. Reducing Lens.
3in, dia., 5-.

We have huve stocks of Gov. Surplus lenses. Prisms,
g‘}f‘%‘“ Radio’ and electrical gear. LISTS FREE FOR

Carr., 2/6,
Electrostatic,

holders,

Ideal for model control,

BOOKLETS. HOW TO USE EX-GOVERNMENT LENSES AND PRISMS. Nos. | AND 2.
PRICE 2/6 EA. PLANS FOR 35 mm. TABLE VIEWER. BACK PROJECTION TYPE, 3/6. PLANS
FOR 35 mm. to 2}in. VERTICAL ENLARGER, 3/6.

H. W. ENGLISH, RAYLEIGH ROAD, HUTTON, BRENTWOOD, ESSEX
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by 1.C.S. Students

Courses. S0 also can you.

TENS OF THOUSANDS MORE

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

Students intending to sit for examinations in
Mechanical Engineering, Architecture, Quantities,
Civil Engineering, and others, should enrol NOW
for preparatory Courses.

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

Courses are also available for General Certifi-
cates of Education and most other Technical,
Professional, Commercial and Civil Service
Examinations.

(1.C.S. Examination Students 2re coached until
successful.)

Moderate fees include ALL Books
REDUCED TERMS TO H.M. FORCES.

required.

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

The successful man DOES to-day what
thefailureINTENDS doingto-morrow.

Maximum production depends on high
technical skill such as that acquired

TRAINED MEN ARE URGENTLY
NEEDED NOW -—-BUT THERE IS
NO WORTH-WHILE PLACE FOR
THE UNTRAINED
Ambitious men everywhere have

succeeded through 1.C.S. Home-Study

Accountancy

Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-Keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry & Joinery
Chemical Engineering
Civil Engineering
Clerk of Works

Coal Mining

Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

NEWNES PRACTICAL MECHANICS

Electric Power, Light-
ing, Transmission
Traction

Electronics

Eng. Shop Practicz

Fire Engineering

Gardening

Heating and
Ventilation

Hydraulic Engineering

Mlumination Eng.

Industrial Management

Journalism

Machine Design

Machine-Tool Work

Maintenance Eng.

Mechanical Drawing

Mechanical
Engineering

Mining Engineering

Motor Engineering

Motor Methanics

61

Motor Vehicle Elec.
Municipal Engineerin2
Police Entrance
Plumbing
Production
Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic
Engineering
Sheet-Metal Work
Short-Story Writing
Structural Steelwork
Surveying
Television Technology
Welding, Gas and Elec.
Woodwork Drawing
And many otber sub-
jects

INTERNATIONAL

CORRESPONDENCE SCHOOLS

® Mt e S et S T QNS S T B G W S — — —— — —

Dept. 1698, International Buildings, Kingsway, London, W.C.2.

Ploase send me free DOoKIBE On... ... euuiuvinieivaniersneeesssnonsorssssosesssosnssssnsosnenssnonsens A2 eiinnnn..

Addresses for Overseas Readors

Write to us TO-DAY.

Dept. 169B,
I.C.S., 71 KINGSWAY, W.C.2,

1

l AUSTRALIA : 140, Elizabeth Street, Sydney. EGYPT : 40, Sharia Abde! Kkalek Sarwat

l Pasha, Cairo, EIRE : 3, North Earl Streec, Dublin. INDIA : Lakshmi Bldg., Sir Pherozsha

1 Mehta Rd., Fort Bombay, NEW ZEALAND: 82, Wakefield Street, Wellington.
N. IRELAND : 26, Howard Street, Belfast. SOUTH AFRICA :- Dept. L., 45, Shortmarket

1 Street, Cape Town,

]




with oA PL US'.I

® Combination pliers in 3 sizes.

Will lift any tack - - and knock Another Stead quality tool.

it back. Invaluable to housewives.

Please write for details

J. STEAD & CO. LTD., SHEFFIELD, 2, ENGLAND

S.6.

or model
Rawlplug Plastic Wood

¥ 4 —%hablg as Qltltty, yedt'

when dry —it’s wood!

or M e” / ’ o Youcansaw, plane, sand-
paper, paint or polish.

Moulds to any shape;
strong, weatherproof.

rawtrue PLASTIC WOOD

Tubes I/- Tins from 2/3
® e 8 & O & 68 ¢ & & &
-

ake ,'f | Me,:END MODEI-SWith

MAKE MODELS

DRILL BRICK

Mend anything from : . :

- crockery to cricket clgxgelrlm,b régclf: &%ﬁ
bats with Ra.wlpéug astonishing ease and
he speed with Rawlplug

colourless cellulose DURIUM-tipped
adhesive that's Masonry Drills. Can

heatproof and
waterproof. Strong, almost & gg&se%félc%ﬁlcd o&‘gtlllxg—

Invisible join—for good! | ideal for making holes for Rawlplugs

rawtptue DUROFIX " rawiriie DURIUM-tipped
Tubes from 9d  Tins from 2/9 DRILLS

B520

FROM YOUR IRONMONGER OR HARDWARE sTOREs THE RAWLPLUG CO. LTD - LONDON - S.W.7
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THE FINEST ENGINES
FOR YOUR MODELS

November,

«“THE ENGINE WITH A STING”’!

BRITAIN’'S MOST POPULAR DIESEL

Over 300,000 sold. Gives an astonishingly high
efficiency and power for weight ratio.

£2.16.1

Water cooled mode! £3.17.10

E. D ‘46 c.c. “BABY”

The smallest of the range—

THE LITTLE ENGINE WITH
A BIG PERFORMANCE'!

Just the engine to encourage the newcomer

Price
including P. Tax

to this highly instructive hobby of
modelling.
Price

£2.15.11

Seven models available ranging from 0.46 c.c. to 5 c.c. Every one designed,
manufactured and tested to the highest degree of accuracy and reliability
to ensure the greatest possible speed and performance for your models.
New iflustrated list giving full details of E.D. ENGINES, RADIO CONTROL
UNITS, SPARE PARTS, ACCESSORIES, etc., free on request.

Order from your Model Shop.

ElEC'I'HONIC DEVELOPMENTS (SURREY) LTD &

Saans

532 ISLAND FARM RD WEST MOlESEY(SURREY) ENGlAND s

SPOT THE BARGAIN

including P. Tax

Item No.

8002 SMALL_RIVETS 1/327, 3/64” and 1/16” dia. in copper, brass and steel.
This mixture has been produced to meet popular demand. Approx. §
gross assorted, 5/-, 2 gross 2/6.

8004 MIXTURE. 2—6 B.A. Nuts, Bolts, Screws, Washers, etc., 3/6 per Ib.
Over 20) 10 the 1b. 41b. 2/-.

8004A BRASS SCREWS 2 B.A. to 8 B.A. various lengths and heads, very handy
mixture. Available at your request. 6/- per1b., 3/6 3 lb.

8009 B.A. HEX Bolts, Nuts and Washers. 1 gross cach 432 parts in all. Mixed
2,4 and 6 B.A., 7/- per packet.

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

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

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

8027 POP RIVETS #* to 3/16” dia. mixed lengths, suit car repairs, etc., 12/6
1,000, 7/- for 500.

8019 WOOD SCREWS 1~ to 1}” long. Chiefly Csk. Steel, 3/- per 1b,

8019A WOOD SCREWS (1" and over. Chiefly Csk. Steel. 2 Ibs. for 3/-.

8019B ° BRASS WOOD SCREWS up to 11" long 6/- Ib., 3/6 } Ib.

8019C PLATED WOOD SCREWS (Nickel, Cadmium, Zing, etc.) up to 1}
long, 3/6 psr Ib.

8019D PLATED WOOD SCREWS (Nickel, Cadmium, Zing, etc.) 13" and over,

2 lbs. for 3/6.
‘“ WHANDA ** WIRE STRIPPERS for remoring i from Cond Wires
up to 5,16" dia. Easy to use, fully adjustable. A real tool, new and boxed with full
instructions.  Usually 15/-, my price ONLY 2/6 EACH.

SEE MY LIST FOR : Rivets, Screws, Wood Screws, Bolts, Washers, Nuts, Split
Pins, Springs, Self-Tapping Screws, Drive Screws, Phillips Recess Screws, Pressure
Gauges. Astro Compass. Universal Couplings, Anti-Vibration Mountings, Worms
and Wheels, Oilite Bushes, High Press Flex, Pumps, Flex Drives, Vee Pulleys and Vee
Belis. Bulbs. Relays, Selector Units, Switches, Thermostats. Cartridge Elements,
Resistances, Low Voltage Motors, Micro Switches. Contact Points, Crocodile Clips,
Fuse Boxes. Terminal Blocks, Electric Blanket Heating Cord, Silver Solder, Aluminium
Solder. Special Steel, Insulating Material, Glue, Plastic Belt, Mains Flex, Silver
Steel, Shimstock. Copper Tube. Screwed Rod, Allen Screws, Polishing Kits, Spanners,
B.A. Taps and Dies. Rotary Cutters, Grease Nipples, Ballraces, Sand Paper, Emery
Cloth, etc., etc.

Cash with order. all goods on 28 days’ approval against cash,.orders over 15/ -
(inland) post free. Small orders post 1/6. If less surplus will be refunded.

K. R. WHISTON (Dept. PMII), NEW MILLS, STOCKPORT
Phone: NEW MILLS 2023

NEWNES PRACTICAL MECHANICS

i
i To George Newnes, Ltd., 66-69, Great Queen St London, Ww.C.2. I
Please send me Newnes COMPLETE GAS AND ARC WELDER without I
obligation to purchase. I will either return the work within eight days or I will
send the first payment of only 5s. eight days after delivery, and 10s. 0d. monthly I
thereafter, until the sum of £5 $s. 0d. has been paid.  Cash price within cight days l
is £5. I
Mr , Mrs., MLsS...oooooiiviiiiiiiiiiiiiia, BN s S N « 4 o e }
Address ...... oo ... pommmRn s ] 7 o R S SR N, I
l Place X where it applues I
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA e | =
Oceupation .............oov.n (o T SRS ’ Householder l
Living with Pare
Your Signature Mf_l__ !
(Or your Parent’s Signature if under 21.) GA.IK Lodging Address L |
- H

INCORPORATES TECHNIQUES and IDEAS from U.S.A}

$ ’/
Z-

For aspiring Weldmg Operators in General
Engineering. Motor and Aircraft Industries.
Ship Building and Repair. Railway Work-
shops. Electrical Manufacture, etc.

Examine this BRAND-NEW work free of charge
for 7 days. The demand for skilled welders
is increasing—because this modern key tech-
nique 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 knowledge which
would take years to acquire in the normal way.

BASIC KNOWLEDGE AND LATEST
PRACTICE FOR EXAMINATIONS

NEWNES COMPLETE GAS AND ARC
WELDER gives you the basic knowledge you
need, as well as the latest practice and theory
necessary to earn recognition as a skilled
operator by such authorities as Lloyd’s ;
Acronautical Inspection Directorate ; Asso-
ciation of Heating, Ventilating and Domestic
Engineering Employers ; Air Registration Board ;
and the City and Gullds of London Institute.
Expert Contributors include :

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

F. D. HuckLesBy, A.M.InstW., British
Oxygen Co., Ltd.

S. A. SAL[S Manager, Weldcraft, Ltd.

EMANUELE STIERI, BSc Specnahst in welding
and allied subjects.

<5

M|-- v

JUDGE FOR

Unas. ¥o) [H[ EXAMINATII‘ON

NO COST OR

OBLIGATION FOR 7 D YS

544 puges 614 TEIE0N 139 PEEREY | 5 vEARS
Also Case of |14 Data Charts TECHNICAL

FEach chart size 9% in. x 13} in. and Plastic-larminated for hard wear.

2 VOLUME Strongly bound in rich dark-bluc | ADVISORY

Moroquette and lettered in real gold.

F R E E (i;lploy o7f} 6Tlre Welding gl}gmeer s Pockcr Bool. | SERVICE
aluc itis presented frec to every purchaser
of Newnes COMPLETE GAS AND ARCPWELDBR INCLUDED

POST THIS COUPON T0-DAY
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Where will it turn up next?

The Flamemaster torch turns up in the most unlikely

places and among a surprising number of trades. Our books

show that glass blowers, laboratory technicians, jewellers,

dental mechanics and all kinds of metal workers were among the

first to welcome this new precision heating tool, and

that recently we’ve had orders from model engineers, electrical

engineers, lead-burners and garage mechanics.
Why do they all find the Flamemaster so handy ?

Because : Installation is extremely simple.
Flame control is easy and reliable.

Waste is eliminated by our trigger grip economiser.

Leaks are impossible.

FLAMEMASTER MARK

If yow'd like 10 deal with your heating problem in the up-to-date way, write

for full details to :—

I

November, 1956

STONE-CHANCE LIMITED, perr. r20, 28 ST. TAM3S'S SQUARE, S.W.1. TEL: TRAFALGAR I954.

NEW!!

JOHNSON

STAR

CAPACITOR
FLASHGUN

At last ! The Flashgun that has EVERYTHING. %
Never before has a gun with so many useful
features been offered at such an attractive price.
The Johnson:Star Capacitor Flashgun has been ’
designed to ensure maximum efficiency with
minimum size and weight. An extra long lead,

which winds into the body of the gun when not  PATTERY B.122
in use, enables the gun to be positioned well 2.6

away from the camera when required. Built-in
socket for capless bulbs. Push-button bulb- Camera Bracket
ejector and built-in flash-bulb tester. Hinged, 18

clear plastic diffuser. Foot to fit standard shoe,

with screw for camera bracket (bracket extra). Anodised reflector,
lightweight body, standard Compur type plug. Takes 22§ v. battery.

% FITTED WITH EXTRA LONG LEAD!

The ability to operate the gun well away from and above the camera

improves modelling and prevents flatly lit portraits. When

‘‘ bounced '’ light is used the gun can be accurately directed towards
the reflecting surface.

ASK YOUR DEALER TO SHOW IT TO YoU
JOHNSONS OF HENDON LTD - LONDON - N.W.4

MAKE SOUND JOINTS SIMPLY

sy usive Multicore

SIN MULTICORE

Contains S cores of extra-active, non-
corrosive Ersin Flux. Presents oxidation
and cleans surface oxides.

SIZE 1 CARTON

4 specifications for Do e
radio enthusiasts. s ':'
5. o
HANDYMAN'S
CARTON

Suitable for 200
average joinats. ﬁd-

HOME CONSTRUCTOR’S 2/6 PACK

In addition to the well - known Home
Constructors Pack (containing 19ft. of

18 s.w.g. 60/40 alloy) a
similar pack is now !
available containing

40ft. of 22 s.w.g.
60/40 alloy especially
suitable for printed
circuits,

Wherever precision soldering is essential,
manufacturers, enginears and handymen
rely on MULTICORE. There's a MULTICORE
sOLD=R just made for the job you have
in hand. Here are some of them.

ARAX MULTICORE

FOR METAL FABRICATION

(Not wire-to-tag joints)

Contains 2 cores of Arax
flux—so fast that cven
blued steel spring can .
be soldered without pre- |is
cleaning. Flux residue
is easily removed with
water.

~ SIZE 8 CARTON

5/.

Handymans Carton 6d.

BIB WIRE STRIPPER
AND CUTTER

The 3in1Itool. For strip-
ping insulation without
nicking wire, cutting
wirhout leaving rough
edges, and splitting
extruded flex. 3[6 each

MULTICORE SOLDERS LTD.,
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)
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power tools

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

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

Bridges ‘“ Complete Home Workshop *’ includes
the following separate Kits :—

Lathe Bench Saw
Bench Sander Bench Grinder
Drill Polisher Drilling Machine

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

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

__for better class

Tel. RENown 3344
AP311{121
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——FROM E.M.I. INSTITUTES
BROGHURE ON THE LATEST
METHODS OF HOME TRAINING
GAREERS — HOBBIES — NEW INTERESTS

PRIVATE AND [INDIVIDUAL TUITION IN YOUR OWN HOME

Over 150 Courses including :—

Accountancy Draughtsmanship Marine Engineering  Refrigeration
Advertising Economics Mathematics Retail Shop
Automoblle Eng. Electrical M.C.A. Licences Management
Banking Engineering Mechanical Eng. Salesmanship
Book-keeping Electrical Metallurgy Secretaryship
Building Installations Motor Engineering  Shorthand & Typing
Business Electronics Photography Short Story Writing
Management  Engineering Drawing P.M.G. Licences Short Wave Radio
Garpentry Heating & Police Sound Recording
Chemistry Ventilation Production Eng. Telecommunications
Civil Service Engineering  Production Planning Television
0”” B A cl( GR””ND Commercial High Speed Oil Radar Time & Motion Study
: B Subjects Engines Radio Amateurs Tracing
Commercial Art &  Industrial Admin, Certificate Welding
Drawing  Jio & Tool Design Radio & Television  Workshop Practice
Customs & Journalism Servicing Works Management
Excise Officer  Languages Radio Engineering  and many others.

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng.,
AM..Mech.E., L.1.0.B,, A.C.C.A.,, A.C.L.S., AM.Brit.|.R.E., AM.LLA,, A.F.R.Ae.S,, AM.LM.IL,
A.C.W.A., A.LED. cny &.GUIldS Exammatlons, R.S.A. Certlﬁcates RT E.B. Serv Cert., etc.

LEARN THE PRACTIGAL WAY
HOME GOURSES — WITH EQUIPMENT

Whether you are a student for an examination, starting a new hobby,
intent upon a career in industry or running your own business — these Practical Courses are
intended for YOU.

With these outfits, which you receive upon enrolment, you are given instructions that teach
you the basic principles in the subject concerned. 4

COURSES WITH PRACTICAL EQUIPMENT IN-
CLUDE: RADIO (Elementary and Advanced)
-{ TELEVISION - MECHANICS - ELECTRICITY
CHEMISTRY - PHOTOGRAPHY - CARPENTRY. A
Also Draughtsmanship - Commercial Art E
Amateur S.W. Radio

Languages.

The E.M.1.
Factories at
Hayes, England.

The only Home Study College Vi
IR <hy--a <10 e Gourses from 15/ per month

manufacturing organisation
Please send without obligation your FREE brochure.
EMI INSTITUTES

E.M.I. INSTITUTES, Dept. 144, 43 Grove Park Road, London, W.4.

BLOCK CAPS
NAME PLEASE

An Educational Establishment associated with

the E.M.I. group of Companies including

‘HIS MASTER'S VOICE', MARCONIPHONE, etc.

-

ADDRESS........

SUBJECT(S) OF INTEREST
NOVEMBER {We shall not warry you with personal visits) LC.75

| e e e o e s s S e
L e e ot e e et s s s
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e The way to endless pleasure

The Bassett-Lowke Model Railway Catalogue and the pleasures of the most fascinating hobbies. Wrif‘e today
Bassett-Lowke Shipping and Engineering Catalogue are to your nearest Bassett-Lowke branch for Modeil
the books for the enthusiastic model-maker. Packed Railways ** (2/-) and/or ** Model Shipping and Engineer-
e [NG\N[[N“B - full of interest and information, they are today-—as they ing " (2/6).
MODEL SHIPPING & 1 4 have been for so many years—the guides to the endless
" ATALOGUE
o .
‘Here is a selection from the range these catalogues offer---
- 3 L
BETT-LVWKE L'
PTON. LUNDON MANCHESTER
s § ACCURATE CUT L*
/& GEAR WHEELS ; 3 »
_ﬁgﬁs\ Thehlli:ssetgpLowke se{{es s 3 SCALE
f machine cut gears enables
jeal Normachineout kearslolanles 0.6.0 TANK LOCO BURRELL TYPE
i realism to be given to every scale 3iin. gauge {in. scale. This power- TRACTION
p%»° model or experimental unit. Flat ful loco will puil loads up to 728 Ibs ENGINE
cut, worm, bevel and mitre types are Simplicity of construction is a
available in a wide range of sizes and ratios. keynote of the design. All'parts A specially prepared set of
can be machined on a lathe of 3iin. castings simplify the con-
or 4in. centres. Alternatively we struction of this popular -
can supply parts already machined. -working model. Write for
PRESSURE Complete set of detailed drawings * How to Build a Traction
supplied together with all neces- Engine.” This book des-
GAUGES MOTOR sary information to simplify build- cribes construction stage
ing of this model. by stage. Price 1/-.
ghesg gauzes ar of the BOAT 3
nest guality ever
produced. Every gauge MOTORS CENTRE 3
is individually tested FLUE
hefore leaving our y LAUNCH
ol 4 #~ The Marine as illustrated. A
2in. dia. reading to 80, 100, " ' powerful magnet unit for models BOILER |
120 or 150 lbs. up to 3%in. long. Will run from e ;:
lin. dia. reading ‘to 80, 100, dry batteries or accumulators. shouqs r t?oll%r
120 or 150 1bs. Size 3iin. long, 2in. wide, 1iin. con:&necl =
1in, dia. reading to 100, 120 high, weighs 11} ozs. S rLOw
T 1 4 -
i 1 The Super-Marine. This is a_longer edition suitable for Engine. It is e
2in. dia. reading to 100, T 3 . high. capahle of steaming any engine having a lin, bore and stroke double:
and 15(‘)i lgs. i . &E’&eﬁi 2u?bst.'° STl s o S acting oylinder. A most e!ﬂcicnt boiler for power boats.

- 21, Kingswell Street, NORTHAMPTON
LONDON 112 High Holborn W.C.2 MANCHESTER 22 Corporation Street

man's board, selected 7-ptece polished wood, 17in. x 17in. x
tin., fitted brass parallel motion drawing arm hinged to
board edge siide, with lock screw, free arm end fitted pro-
tractor marked in degrees, also ruled perspex straight edge
10in. x 3in. x tin., each with locking device, board back has
rubber or felt lined feet, with pencil holder, value today
70'-, our price new and boxed, 25/-, post 2/6.
ACHROMATS by Ross or Taylor Hobson, new and perfect,
5 types, all 40-mm, dia., 1.7, £/2, £/2.3, 1/2.7, {/3, focal lengths
% are approx. 2¢in., 3in., 3in., 4im. and 4iin., respectively,
— unmounted 10/~ post 6d., ditto in brass mounts 12/6, post 1/-.
IUGHES 12-VOLT SHUNT MOTORS, taking
1.25 amps. light, and up to 2 amps. on load, 5,000
r.p.m., external terminations for reversing, oil
impregnated bearings. in. shaft, size 3iin. long,
1iin, dia., weight 20 oz., a superior and powerfal
motor, original cost over £7, our price new
unused, 10~ post 1/3; 2 for 20/~ post pald :
ditto, fitted reduction gears, giving a final drive
of either 160 or 320 r.p.m., state which required,
12/6, post 1/6 ; 2 for 25/-, post pald. K TYPE CYLINDER LOCKS, deadlocking
and thiefproof, has 7 concentric tumblers instead of the usual 5 in line, interchange-
able with ordinary cyHnder locks, for right- or left-band doors, no need to specify,
complete with 2 keys and all fittings, instruction booklet, list price 18/9, our price
new boxed, 5/-, post 1/6 ; 2 for 10/-, post paid. CHARGING AMMETERS, 0-1}
amps. D.C. flush panel mounting, requires 1}{n. dia. aperture, brand new, 5/6, post,
7d. GEAR UNITS, contain 15 various light and heavy gears, some in aluminium
diecast case, the others in clock type frame, exceptional value, unused, 5/-, post
1/6. G.E.C. RECTIFIERS, selenjum full-wave bridge, output 12 v, 1} amp. brand

’
new stock, 10/-, post 9d., ditto 12 v. 4 amp. 15/-, post 1/-, mains transformers to suit 4
both these rectifiers, 200/250 v. input, at 15/-. post 1/6 and 20/~, post 2/- respectively.
HIGH-LOW IMMERSION HEATERS, 230/250 v. 2,000 watts, removable link for -
3-heat control, plated copper stem 18in. long from fixing screw, removable brass top 1
termination covet with insulated cable bush, new, unused and guaranteed, 35/-,
post paid. JOHN OSTER (U.S.A,) MOTORS, 12 v. 1.4 amp. D.C. shunt, speed 5,600 i ’
r.p.m., fitted enclosed reduction gearbox, with 2 outlet shafts in-line with motor, P
iin. dia., 1}in. long, 1lin. between centres, providing very powerful drives of 6 and
24 r,p.m., also another shaft at right angles to motor, which has a fine adjustment |
#in. linear reciprocating movement at 24 times a minute, size overall 7in. long;

NAVIGATORS’ CHART BOARDS, an {deal draughts- REPLACE STRIPPED THREADS IN MINUTES WITHTHIS...

3iin. wide, 3in. high, easily the finest of ex-Govt. motors. well worth £12, our price, Simply drill out the old thread, tap with the Heli-Coil Tap supplied and
:s(g%ng nf:;n:qul's s;.t{?n'. %gg;g&;ffﬁ:gg&r \)vilé\nla] itsmlékgi‘:n%ggédmggsg;d insert the precision-made, stainless steel, HELI-COIL . ., it’s as easy as that,
funnel intake 1iin. dia., side outlet 1in. X #in., plinth base 4}in. x 5in. finish black licerally done in minutes and with no skill required. You then have anew
crackle and aluminfum diecast, size overall 9in. long, 5in. high, 4}in, wide, weight armourclad thread which is {ar stronger than the old, and will not scrip,
74 1bs., a very superior blower, fraction of original cost, 25/-. post 3/~. CARLISLE wear or corrode and will outlast the rest of the component.
rrsgﬁml;ge\dﬁlsd g;:’éag‘;’:“}(ﬂ%r"r’?;e;ﬁ?l'_‘sg}:bg{nz %"é‘fyé‘}g‘;{“&i‘ism%ﬂ;n‘if%’:f‘ The Kit contains all the special tools needed and a generous supply of new
value 60/-, our price brand new, 15/-, post 3/-. SHADED POLE MOTORS, U.S. thy=agss )
g}?numcture, 1 X Aéc.. sr;eﬁgl.&T)O(R)lré%gé. qtted Hn.‘gl#a. shartd slz: 3in. :}?nn. x Available in the following sizes :

#in., new unused, 7/8. b . legs are of japanned ash or mahogany 3 3 . [ A
b remrom‘e/d gli’ggnd TolntsYonigoannedisteol Rtilkodlies dsiare brasa with iin.. 5/i6in., gin., 7/16in. and iin. in B.S.F. and B.S.W. threads (other
screw on top cover, which 1.1 st}lbt.atble for t.akh}g camera :ﬁ‘a%ors. or ot}'ier ié\sztix!'lu- threads’ available in other Kits). | #
ments where rock steady attributes are required. Leng! in., dia. close o) ica : - - i ing i read.
welgh{s? e ﬂ;?“:}g%&,{‘%%&"ﬂ,{k%“ﬁg cflrfyhfg m?ﬁ' rrglcnon ?rhor%g{gnl Price : 29/~ to 40/- per Kit actording to size and threa
cost, 15/-, post 2.6. N NE » 44in. long, 24in. dia., weight 8., o H
totally enclosed, black crackle finish, ideal for car fitting with 12v. Input, the output YOU NEVER K/NOW WHEN A THREAD WILL GO o
will then operate a mains 200/250 v. A.C./D.C. electric razor, ideal for caravanners, BE PREPARED WITH A HELI-COIL *“ Handyman
campers, tourists, etc., value £7. our price new unused, 12/6, post 2/-, o
Send s.a.e. for current bargains lists. Tel. : HAR. 1308 Ask at your Tool Dealers or, if in difficulty, write to

. ]

MIDLAND INSTRUMENT C0., Moorpool Circle, B'ham, 17 || armsTRoNG PATENTS cO. LIMITED, EASTGATE, BEVERLEY, E. YORKS
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FREE

The new edition of ‘° ENGINEERING OPPORTUNITIES »
is now avaxlable—wuhout charge—to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new * ENGINEERING OPPOR-

TUNITIES > should be in the hands of every person engaged
in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
«NO PAS$:-NO FEE”

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

WHICH OF THESE IS
YOUR PET SUBJECT?

MECHANICAL
ENGINEERING
Gen. Mech. Eng.—Main-
tenonce — Draughtsman-
ship—Heavy Diesel-—Die
& Press Tool Work—Weld-
ing—Production  Eng.—
Jig & Tool Design—Sheet
Metal Work—Works Man-
agement — Mining — Re-
frigeration—Merallurgy,

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

ELECTRICAL

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

CiviL
ENGINEERING
Gen, Civil Eng.—Sanitary
Eng.~-Structural Eng.—
Road Eng, — Reinforced
Concrete—Geology.

RADIO
ENGINEERING
Gen. Radio Eng.—Radio

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

BUILDING
Gen, Building—Heating &
Ventilation— Architectural
Draughtsmanship — Sur-
veying — Clerk of Works
— Carpentry and foinery
—Quantities — Voluations

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

One of these qualifications would increase your earning power

.Mech.E.,
.Ae.,S.,
San.i.

IP>

M.
.F.
.R.

THE BRITISH

WHICH ONE?

A1.C.E.,, AM.LP.E, B.Sc., A.M.Brit.l.LR.E,

AMIED

,LIOB ARIBA A M.LH. & V.E,

& GUILDS

. cIT
GEN. CERT. OF EDUCATION, ETC.

INSTITUTE OF

ENGINEERING TECHNOLGGY

THE - B.1.E.T.

29-31,

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

Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

v HOW: to qualify for rapid pro-

J¢ HOW to put some valuable

% WHERE today’s real opportunities

Y HOW, irrespective of your age,

HOW to get a better paid, more
interesting job.

motion.

letters after your name and
become a ' key-man’’

quickly and easily.

HOW to benefit from our free
Advisory and Appointments Depts.

are . . . and HOW you can take
advantage of the chances you
are now missing.

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

144 PAGES OF EXPERT
CAREER-GUIDANCE

You are bound to benefit from
reading “ENGINEERING OPPOR-
TUNITIES,” and if you are earning
less than £15-a week you should send
for your copy of this enlightening
book now—FREE and without obli-
gation.

POST NOW!

v o S T DR DS R W e S 6 e 0 v R RS S B

IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

vo: B.LE.T. 410A, COLLEGE om L =
HOUSE, 29-31, WRIGHT'S LANE, s i
KENSINGTON, W.8. Rorre . o I

unsealed envelope. ||
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Please send me FREE and without |
obligation, a copy of “ ENGINEERING |1
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VALUABLE NEW HANDBOOK
T0 AMBITIOUS

ENGINEERS

Have you had your copy of “ Engineering Opportunities” ?
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Dangers of Static Electricity

EARLY every kind of movement
N is accompanied by the generation
of static electricity, and if con-

ditions allow the charges to accumulate,
there is a danger of their discharging in
the form of a spark. Whitworth first
demonstrated the existence of static
electricity caused by steam escaping
from road locomotives. There had been
many cases of drivers suffering from
shock. As a result a steel chain was
connected to road locomotives and
allowed to trail along the ground to earth
the static electricity, which can be
dangerous, for sparks from it may be
sufficient to ignite - flammable vapours,
gases or dust and they present a con-
siderable fire risk in many industrial
processes.  Static is caused by the
disturbance * of the surface electron
structure arising from dissimilar mole-
cular forces; liberated by the mutual
contact and separation of the material
involved and this appears in the form of
equal charges of opposite polarity. These
charges -can build up on conducting and
non-conducting surfaces alike and the
external area affected is the measure of
the capacity of the body for holding such
charges. Thus, the tendency to retain a
charge is dependent on the shape and
insulation of the body, on the humidity
present in the surrounding atmosphere,
and on the proximity of other bodies. An.
instrument has been developed to indicate
the voltage existing from any source of
electrification and this instrument is
based on the action of an electrometer
valve, the grid of which is excited by the
static ; a simple indication of the presence
of static electricity can often by obtained
by the glow on a neon tube, held in the
suspected area. The precaution, of
course, is to ensure that all metal work
is bonded together and earthed, as it is
on an aeroplane, and any other metal
work in the vicinity should also be
earthed to prevent it being charged by
induction. Risk of fire from this cause
is most pronounced in such processes
as dry cleaning, paint spraying and
certain processes which involve the use
of flammable liquids, while the manu-
facture of flammable dusts, such as

FAIR COMMENT
by the Edrfor

magnesium and aluminium, is accom-
panied by risk of explosion.

People generate static electricity when
moving about in their everyday jobs, and
in a suitable environment the charges may
build up to a dangerous level if the
person is insulated from the ground by
means of non-conducting rubber or
leather soles.

The Late E. W, Twining and Prof.
A. M. Low

I GREATLY regret to record the
deaths of two of our esteemed contri-
butors since the last issue of this journal
went to press—E. W, Twining and Prof.
A. M. Low. Both had distinguished
careers in their respective spheres and
both were versatile, E. W. Twining had
a sound knowledge of engineering, both
mechanical and electrical, and science,
and he was a keen model maker. He
started his career as a telephone engineer
with a company which later became the
National Telephone Co. and finally
became assistant engineer for under-
ground railway construction. He was a
fine artist, was an expert on stained glass
windows, which he designed and made,
and his pictures were hung at most of the
exhibitions. He was an enthusiastic model
maker, particularly of locomotives, but
followed other hobbies, including model
aeroplanes, photography and astronomy.
Prof. A. M. Low, on the other hand,
was Interested more in science and
invention than in practical application.

SUBSCRIPTION RATES

5 g .
including postage for one year

Inland -~ - -~ 18s. 6d. per annum.
Overseas - - |7s, per annum.
Canada - - - |I7s, per annum.

Editorial and Advertisement Office : ** Practical
Mechanics,”’ George Newnes, Ltd,,
Tower House, Southampton Street, Strand, W.C.2
'Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London,

Copyright in all drawings, photographs and

articles published in ** Practical Mechanics” is

specially reserved throughout the countries

signatory to the Berne Convention and the

U.S.A. Reproductions or imitations of any of
these are therefore expressly forbidden.

He ‘had large numbers of inventions to
his name and had been keenly associated
for many years with the Institute of
Patentees. He constructed the very first
experimental radio-controlled guided
missile, produced the audiometer for
photographing sound and was well known
as a lecturer on a wide variety of subjects.

Self-Binders for °‘ Practical
Mechanics

AS a service to our readers we have
arranged for self-binders to be

supplied in which they may preserve the

copies of this jourmal. Copies can be

inserted as received, and you do not

therefore have to wait for the completion

ACTICKE M ECHANICS

R

of the volume. You secure the same all-
time protection as with ordinary binding.
The self-binders are in black waterproof
and greaseproof cloth, attractively
lettered in gold. This system avoids
copies becoming damaged or mislaid.
The Easibinder opens flat at any page of
any separate edition and gives quick
reference facilities. When the volume is
complete our annual index, published at
1s. 3d., should be inserted.

They cost 11s. od., post free. Orders
should be sent to the Publisher (Binding
Dept.), Geo. Newnes Ltd., Tower House,
Southampton St., Strand,W.C.2.—F.].C,
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signals in Britain seems to go back

almost a century, for it is on record
that as long ago as 1868 a signal involving
semaphore arms and a two-colour gas lantern
was erected at Bridge Street, New Palace
Yard, in London. It was operated by a
policeman, and the old poster shown in
Fig. 1 gives an idea of its appearance.

How ective it might eventually have
proved is a matter for conjecture, because
after a little more than a yeek the contraption
blew up and was never re-erected, although
semaphore signals were used some years
later at Brighton and one or two other places.

f"[HE history of illuminated traffic control

. The Basic Principles
"1 of this Efficient Form
of Traffic Control

By R. W. LARKMAN

The history of elec-
trically-operated signals
of the type familiar
to-day is much more
recent. The two systems
in general use in this country are the Electro-
matic, manufactured by Automatic Telephone
and Electric Co., Ltd., and the Autoflex, a
product of Siemens & General Electric
Rajlway Signal Co., Ltd. Siemens, drawing
upon their raxlway signalling experience,
installed Britain’s first experimental electric
traffic signal—a single three-colour lantern
suspended over the road—in Wolverhampton
in 1927. The more conventional type of
installation, operating on a fixed time cycle,
followed in 1930, and a couple of yedrs later
Automatic Telephone & Electric Co., Ltd,,
introduced the first vehicle-actuated signal at
the junction of Cornhill and Bishopsgate
(see Fig. 2).

Automatic signals play a vital part in
kccpmg Britain’s traffic moving in spite of
. completely inadequate roads and
congested towns. Correctly set,
they are an appreciable improve-
ment on the point-duty police-
man in efficiency.

Both the Electro-matic and the

POLIGE*NOTIGE.§
SIRRALS.

BRIBG!*} STREE"‘,

Autoflex systems, though differ-
ing in technical detail, operate on
similar principles. Each consists
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of three main parts—the detector pads in the
road, the control box—the brain of the system
—and the signal heads themselves. A Siemens’
Autoflex control box is shown in Fig. 3.
Basically, the modern vehicle- actuated
system is designed to give right of way in
turn to cach phase or separate flow of
traffic that demands it, for a period that is
determined by the number of vehicles passing
over the pneumatic detector pads, but which
is subject to a2 minimum and a maximum time
pre-set on the controller. The minimum
can be anything from two to sixteen seconds,
the maximum from five to fifty seconds.

The Function of the Detector Pad

The object of the detector pad in the road
is not, as some people still suppose, to change

Y
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Fig. 3.—The interior of a Siemens’ Autaﬂex
control box.

TAUTION. |

The Bemaphore Arms J
Inwured, ptid by Night with
i {3reen Laght.

STOP.

By the Signal CAUTIGN all persons

mre, and due m the
The Signal *
mevessary that Vehicles anéh#s shall e actuall

mhsdeofﬂm&mg&ﬁt&pamgedy

Foot: potice being thus
kmhmﬂmmxwm

£ PALACE YARD.
!

The Semaphorn Ams

aetendest, o ke Nagst | (L eft).—
with o Hed Logit, 1 (el
1

in charge of
Tehicles and Horses are wame&m pass over the Cmmg with

of Foot Passengers -
“be dxplayed whenit i

givee-tp all persons in charge of
Gl the Crossing,
ST i RIGEARD MAYNE,

Bt of Pl of e Moot

Fig. 1

The signal
shown in
this notice
was evect-
ed in 1868
and lasted
only a
week.

stopped on
Persons |

and Bishopsgate.

Fig. 2.—The first vehicle-actuated signal erected at the junction of Cornhill

The small crowd gathered to watch it in operation.
Installation in 1932 was by Automatic Telephone and Electric Co., Lid.
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Fig. 5.—A junction of six roads at Swiss Cottage, Hampstead, where an Autoflex installation
smoothly handles heavy traffic.

the signals from red to green. Its function that registers the demand. The second one,

is simply to ‘* register a demand,” and it seems

in effect, puts the detector out of operation

a little hard that the fury of errand boys who for a fraction of a second, so that a vehicle

running over the
detector in the
wrong direction (that
is, having just
crossed the inter-

Fig. 4.—Diagrammatic layout of a wvehicle-
actuated system.

stamp repeatedly on the detector pad in an
effort to make the lights change and the
impatience of other road users should be
directed at what is the most reliable
component of an extremely reliable system.

Contrary to popular belief, there are no
electrical contacts under the pads, which are
simply rubber tubes full of air. Under
pressure  they send a small air-pulse to a
contact box at the kerbside, from where an
electrical impulse is transmitted to the
controller. This is shown diagrammatically
in Fig. 4. The modern detector is so sensitive
that it can literally be operated by the pressure
of a finger-tip.

Nevertheless, jumping up and down. on it
will not achieve very much. Piling up the
demands in this way will not produce a
green signal any quicker. All it will dd is to
increase the length of the green period. when
it comes, which is of no advantage to the
jumper. i
. Inany case, detector pads are uni-directional
in operation and need jumping on in'the
right way. In modern detectors. there are
two separate tubes visible in the road. In
older types, these two tubes are enclosed
under one rather wider pad, ‘though they
operate in the same way. It'is the first tube

section on the wrong side of the -road)
registers no demand. !

The System in Practice

How the whole system operates can be
seen by a consideration of a simple inter-
section of two roads, “A” and “B.” A
vehicle approaching on road A will registet
a demand as soon as it crosses the detector.
If there is no traffic on road B it will
immediately get the red-and-amber (the
amber warning period in Great Britain is
standardised at three seconds), followed by
the green. The green signal will show for
whatever minimum period has been set on
the controller, even though opposing traffic has
meanwhile registered a demand on road B
and if, before that minimum has expired,
further traffic approaches on road A, then
the green signal will be extended, if necessary,
up to the maximum set on the controller.

This, of course, is an ultra-simple case. In
practice all sorts of complications arise—
slow-moving traffic from one direction which
cannot clear the cross-roads before the
opposing phase is given the green; a pre-
ponderance of traffic from another road which
turns right, across the path of vehicles coming
in the opposite direction; heavy pedestrian

traffic requiring push-button detectors and a

phase all to itself ; and so on. The control
box, however, has a good many tricks up its
sleeve and can be set to cope with all these
problems and many more besides. Even in
our choked, ill-planned cities, there has yet
to be found an intersection so complicated
that signals cannot deal with it. . The complex
intersection at the Bank in the City of London
(Fig. 6), where no fewer than seven busy
streets meet, is a well-known example. In
this case the traffic is dealt with in four
phases by an Electro-matic system. The
intersection at Swiss Cottage, shown in
Fig. 5, where an Autoflex system copes with

Fig. 6.—The “ Bank Complex” in-the City of London, where traffic from seven busy thorough-

fares converges.

It is controlled by an Electro-matic installation.

(Photo : Aero Films.)
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traffic at the junction of six roads, is almost as
familiar to road users. '
Even more complicated is the installation
in Oxford Street, which replaced a fixed
time-cycle system at the end of 1953. The
new system incorporates a master controller
and a traffic integrator, which records changes
in traffic density and periodically changes the
“ programme ** of the individual controllers
at each intersection. These controllers are
interlinked through the master controller
so that—in the absence of unpredictable
delays—a vehicle entering Ozxford Street
from either end obtains a clear run through

NEWNES PRACTICAL MECHANICS

the successive sets of signals at' an average
speed of about 12 m.p.h.

Whatever the traffic problem, therefore,
it can be solved by a carefully-planned
installation and intelligent setting of the
controller, which can also, at will, be switched
over to hand-control for use by the police,
or to a fixed time cycle.

Setting the Signals

Normally a careful traffic census is taken
before traffic signals are installed. The

“initial ¢ programme *’ of the controller is set
prog

accordingly, and adjusted later, if necessary,

Sclience and

Observation

Notes of Interest on Current Progress

At the Dogs
TLECTRICALLY controlled hares chased
by dogs are not, in my opinion, a very
civilised form of amusement. Nor do I like
the fact that live rabbits are sometimes chased
by the dogs in order to help their owners to
gamble effectively.

So important is it to obtain accuracy at the
finishing point, when thousands of pounds
are depending upon the childish result, that
many tracks have installed photo-cameras.
The human eye is not sufficiently quick to
settle whether ““ Flying Fish > won by half a
nose from ¢ Creeping Jenny.”

An amusing point is introduced. How much
accuracy can we stand ? I might, for instance,
take a photo-finish film and magnify it 20
times only to see that a different nose was
distinctly in the lead!

I remember once saying that if I thumped a
table in London the shock, greatly reduced,
would be felt in Australia. You can easily
think of many examples of these infinitesimal
effects, and you come to the conclusion that in
all sport and many instances of daily life, too
much accuracy would be an infernal nuisance.
No doubt our descendants will find many
snags of this nature and look upon us as being
very crude—as we are |

The Machine Wins
OUGHTS and crosses is a very old game,
and a young scientist has now invented
a machine which can play. But it always wins,
and the inventor has incorporated a special
switch which makes the machine not quite
so clever and gives the human player a
chance. 1

The machine is partly electronic. Each
space is classified in order of strategic desira-
bility and another circuit investigates these
classes until it finds a square. If the human
player tries to take two squares at once the
machine refuses to operate.

If the humian player tries to take an occupied
square the machine cuts him off, and if one
attempts to sneak in quickly the machine has
meantime switched off while it is calculating
its move. One hopes soon to be able to sleep
soundly while the machine plays chess,
billiards, poker or snap, waking up in time to
hear the robot remark, ‘ Plcase collect your
winnings !’

Queer Things, Eyes
YOUR cyes have millions of tiny nerve
endings at the back, some of which see
colour better than those which are more
sensitive to form. The sides of the eye are
generally most sensitive to light, and that is
why you can see the clock in a twilit room by
not looking straight at the dial. Each colour
of the rainbow dwells in the eye for a different
period. All light takes time to die away in the
eye and it is this *fault ” which makes the
cinema and TV practicable. If you spin the

right kind of black and white drawing slowly
on a pin, some of the-colour nerves are
affected. Try cutting out the disc in Fig. 1,
sticking it on a card and then spinning it
slowly in a bright light. You will be sur-
prised at what you see.

Fig. 1.—Disc for cutting out.

Metal Detectors
HE instruments sometimes used to
detect the presence of hidden metals
are often little more than sensitive wireless
receivers. A broadcast set will sometimes
buzz if you put your hand close to it. This
is because the capacity of various parts is
altered by the presence of an electrical
conductor such as your hand. A very sensitive
apparatus made on this principle will detect
the nail of a boot several inches below the
ground without any difficulty.

Another detector which actually picks up a
reflected radio beam like radar is being used
in America to help blind persons to walk
without any other guidance. The sound of
objects struck by the beam is heard 11 a pair
of headphones worn by the user.

New Clothes
YOU will have heard of Terylene. It is a
new plastic now being made in a
Lr1om. factory. It can look like silk or be
given a wool-like form. It makes satins,
brocades and velvets. Terylene is strong, does
not lose creases when wetted, resists heat and
moth.

Plastics are wonderful. There are thermo-
plastics which can be moulded by heat and
thermo-setting plastics which are only soft
until heated. Many of them are made by re-
arranging the molecule particles which form
all substances ; the raw materials are simple
things like acetylene, coal and various natural
oils. Nowadays chemists build up new
materials from their particles, arranging the
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after a period of observation by the
police and representatives of the Ministry
of Transport and the local authority.

After that, control of traffic at that inter-
section, which may, for years past, have kept
two or three policemen occupied all day, can
safely be left to the little box of tricks that
clicks away on the pavement and handles the
most ‘complex situations with an efficiency
that (ill-informed criticism apart) has earned
the praise and approval of motorists not only
in Britain, but the world over.

(Reprinted by kind permission of the
Editor of “ The Vauxhall Motorist.””)

‘ bricks ” until they satisfy some particular
demand. It is said that plastics were first
discovered when a mouse upset a bottle of
formaldehyde over a chemist’s luncheon
cheese. Plastic threads are squirted out of
fine holes and the solidifying liquid is then
twisted and spun as if it were silk.

Making Germs Sirong
N the subject of bacteriological watfare it
has been pointed out that, by combining.
germs or by strengthening them, defence has
become much meore difficult.

There is now an enormously valuable lamp
on sale which kills germs floating in theé air.
I believe that this is doubly interesting because
the germs may, in time, learn how nor to be
killed, just as other animals in nature have
learned how to produce strength. Just as
seaweed learned to live on the land and
became vegetation.

Have you observed that measles, which used
not to keep a child away from school 60 years
ago, is.now quite an unpleasant disease and
that smallpox, which was very dangerous, has
now weakened in virulence ?

I expect all kinds of new diseases will appear
from time to time, and that is one reason why
the germ content of the world does not fall
away and why, in actual fact, they are very
nearly the conquerors of mankind.

Be An Artist

i iERE is a way in which you can'demon-
strate the reflection or absorption of

Tlight and at the same time achieve the reputa-

tion of being an excellent cartoonist at a party.

Arrange on a blackboard a pile of cheap,
thin paper so that you can tear off each drawing
as completed ; obtain a few sticks of charcoal
and two eggs, and you are ready.

Before the * show > prepare a weak solution
of white of egg, and on each sheet of paper
draw lightly the outline of what you wish
finally to picture when the audience is present.

Now arrange the lighting at the side of the
stage or room, so that as you stand in front
of the drawing board the light from the lamps
reflects from the slightly glossy surface of the
white of egg. It strikes the paper at a different
angle so far as the audience is concerned, the
light being absorbed so that only you can
readily see the outline.

All you have to do is rush up to the black-
board carrying the paper and dash off a few
beautiful drawings of well-known people and
an occasional scene, all of which, of course,
will have been prepared carefully by you
beforehand.

For Authors
N the old days of motoring the hero used
always to * throw in  the clutch. I think
that authors ought to be more careful with
their technical, medical and local colour. I
have just read a book in which a boy moulds a
piece of lead into a bullet with his fingers.
The lead was soft as putty because it had not
yet cooled. I am sorry for the boy.

Silver, by the way, has an interesting pro-
perty called spitting.”  Just before it
solidifies, when molten, the occluded air
escapes and it does seem to spit at you.
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_of uniting metals in thc making and

repair of domestic articles, The range
of jobs is so varied, the scope so great, that a
mere list of rules is hardly likely to be
sufficiently adaptable. Instead, the following
is_a simple description of thc action of the
process.

Soldering is not just a way of “ sticking
mctals together ; it is a union so complete
that the molten solder penetrates the surface
of the metal to molecular depth and merges
-with it as an alloy. The formation of this very
-thin layer of “ intermetal,” upon which the
'success of every joint depends, can take
place only in conditions of chemical cleanliness
and correct heating. Given these conditions
the solder “ wets” the metal (literally),
spreads as a damp patch and penetrates into it.

Chemical cleanliness means not only the
absence of dirt and grease, but freedom from
the oxide layer that forms on the surface of
metal exposed to the air. Solder cannot
penetrate this barrier.  Scraping the metal,
although necessary for the removal of dirt,
will not take care of the oxide because it forms
very rapidly, particularly when heat is
applied—a “flux > is neccssary. This is a
‘substance that can remove the oxide by
chemical action or by dissolving it. The
activated resin used in cored solder combines
both actions and has the advantage that its
residue is hard, dry and non-corrosive. This
is a very convenient form of flux and-solder
for electrical work and, in fact, for most work
in the ““easy ” metals such as brass, copper
and tinplate, and surfaces that have been
electro-plated with zinc, tin or silver. Suit-
able fluxes are available for use with solid
solder, in the form of liquids and pastes, and
can be used for most metals except aluminium.
Among cored solders the recently introduced
“ Arax ” brand contains a flux suitable for the

" difficult mectals, again with the exception of
aluminium, which stands out as the one that
cannot be soldered under home conditions.
Home-made “ killed spirit ** should not be
used in any circumstances : ils corrosive
action continucs long after the joint has bcen
made and can result in eventual failure.

_S OFT soldering provides an easy method

The Applica-
tion of Heat
This is some-

times misunder-

stood by
beginners,

who
at first imagine

Fig. 1.—Applying
solder and soldering
iron to work simul-
1aneously. A 60-
wart Wolf soldering
tron 1s being used.

By W. GROOME

Scme Notes on Theory
and Practice

that molten solder will adhere to cold
metal like glue. It will not. The
alloying proccss (the formation of
intermetal) requires that the work be
heated to the same temperature as the
molten solder. " In many jobs where
the mass of metal is not large, and particu-
larly in the wire-to-wire and wire-to-tag
joints that occur so often in radio and electrical
work, it is generally sufficient to place the
cnd of the cored solder on the work and
then apply the bit to the solder. The instant
collapse of the solder brings the bit down
on to the work, which becomes heated, with
the result that flux and solder flow rapidly
into the joint. With a good electrical soldering
iron joints of this kind can be made in a few
seconds each. This technigue, which is clearly
illustrated in Fig. 1, is the ohe most commonly
used in houschold work.

Examination of this photograph reveals
another matter of technique, one that is often
overlooked. For quick transfcr of heat the
largest possible area of the bit should be in
contact with the work, and with the model
shown this is presented by the flat side that
tapers towards the point. With the bit used
in this manner, heating is rapid, and the iron
inclines at an angle that is quite comfortable
for the user. The point of the bit can be
usefully employed, however, when the solder
has to be directed into.a nick or groove, or
when the joint presents an angle, as shown
in Fig. 2.

When the mass of the work is large much
solder would be wasted if it were melted from

Fig.

2.—Using the point of the bit to direct solder
into an angled joint.

the first application of the iron, because of the
longer time required to heat the work. In such
a case the hot bit is applied to the work first
and the solder is withheld until the heat has
spread to the surrounding metal. The solder
is then slipped under the bit. For a long joint
the bit is moved slowly along, ‘preheating the
metal ahead of it ; if solder is fed in front of
it the iron will * chase > it along the work
This is the tinman’s technique.

Never dab sclder on to the hot bit and
attempt to transfer it to the work. Most of it
would drip off wastefully, and it is a painful
cxperience to receive such a splash on the
bare skin. The flux of a cored solder would
be dcstroyed on the bit before it rcached the
work.

The Soldering Iron

Having established the basic conditions
necessary for good soldering so-far as the work
is concerned, let us consider the iron. As its
copper bit is subject to the action of hcat and
air the problem of oxidisation again ariscs.
An oxidised bit cannot transfer its heat
efficiently, nor can it direct the flow of solder.
Flux alone cannot take care of the problem
because its useful life in constant heat is toc
short, but a coating of solder can serve as a
barrier between the air and the bit. “Tinning”
the bit is a simple job which should be done
whenever it shows signs of becoming dis-
coloured. The whole of the tapered portien
must be cleaned up bright, and if pitted by
previous neglect it may have to be filed to
make the surface even. Heat the bit and apply
flux and solder to the cleaned portion. The
solder will spread and give the bit a wei,
glistening appearance. As the bare copper
oxidises while heating up, the writer finds it
helpful to keep it fluxed with paste all through
the period until it is ready to receive the solder,
rather than cxpect the flux to tackle the heavy
oxide layer formed during the four or five
minutes’  wait. Other workers, however,
withhold the flux until the iron is at melting
temperature, and seem to tin successfully.
Indeed, there is no alternative when tinning
with cored solder.

From time to time the bit will collect from
the work an accumulation of spent flux, cxide
and denatured solder in the form of a scum,
which should be removed by wiping the hot
surface with clean rag, lcaving it bright as
before. This, and an occasional dab with the
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solder to maintain the tinning, will keep the
bit clean and silvery lcoking indefinitely,
unless the iron bccomes overheated.

With the modern clectric soldering iron
overheating occurs only when it is left switched
on for long pericds and unused, with nothing
to absorb the necessary excess heat that is
normally conducted . into
the work. To prevent the
temperature from rising to
a damaging level durmg
idle periods lay the bit
against a metal surface so

NEWNES PRACTICAL MECHANICS

minium, pewter, chromium plated articles and
certain kinds of iron cannot be soldered. By a
suitable choice of flux, in which .the adver-
tisements in this journal will be found to be
helpful, most other common metals can be
soldered.

Twisted Wire joint

A few notes on three broadly separated
types of work should, with the basic informa-
tion already given, leave the reader well
equipped to take all bousehold jobs in his
stride. The first, the wire-to-wire joint used

Fig. 3.—Two stages in making an electrical joint.

that the heat may be dissipated harmlessly.
Failure to take this precaution will cause the
bit to become burnt, heavily oxidised and
pitted. In the worst case the element may be
. destroyed.

Underheating of the work is rarely the fault
of the iron. Sometimes it is due to the
operator’s haste in attempting to use it before
it has heated up sufficiently or it can be the
result of advancing the bit along the work
so quickly that heat cannot be transferred. A
soldering iron that is too small for the mass of
metal being treated will make the work
difficult or impossible. The 25 watt instru-
ment type, so useful to the radio man and
others - whose .work is small and intricate,
cannot be expected to deal with the larger*
domestic jobs. The 60-watt models illustrated
‘in this article are capable of dealing with
practically all’ household work. Weighing
only 74 ozs., they can be handled for long
periods without fatigue, and although small
enough to be manipulated in cramped spaces
they have sufficient heating capacity to meet
all normal demands.

When underheating does occur, the solder
may melt partially to a pasty, plastic state ;
it cannot wet the metal and make a good joint.
It will cool to a rough-textured, dull and lumpy
deposit that will merely cling, whereas that
which is melted properly flows like water,
seeps into joints and cools with a bright
smooth finish. The appearance of good
soldering is unmistakable.

Once the necessity of cleanliness and correct
heating is understood in relation to
both the work and the soldering
iron the knowledge can be applied
to almost any class of work. Alu-

,

Fig. 4.
pieces of flat metal.

—Yoining two

in electrical and radio
work, is illustrated in
Fig. 3. One sometimes

sees this kind of joint
made without solder, but
the mere twisting of wires
one upon the other is a
most unsatisfactory
method, and is positively
dangerous at mains
voltage. All mains wires o
should lead from point ~
to point without breaks,
tappings or joints. That, :
however, is a matter for --'l“\\“\ ‘
the worker to decide in ,,.‘
the planning of his job;
here we are conccmed
with the making of good
wire-to-wire joints where permissible in the
regulations and in the light of good electrical
engmeermg With solder a wire-to-wire joint
is of good conductivity and of greater stability
than without it. The writer uses solder to
reinforce all connections, including those to
tags and screw terminals, the only exception
being heating
apparatus,
For the joint illus-
trated the insulation
is stripped from the
ends of the wires
- and the copper
4 scraped bright. The
bare ends are then
twisted together and
soldered by the
method described already—
P the solder and the hot bit
are applied simultaneously.
Prevent movement of the
wires until the joint has
cooled by firm twisting or by
fitting to their tags or term-
inals before soldering. The
writer generally tins both

\ parts before uniting them;
this ensures that solder exists
even in the hidden surfaces
and guarantees good elec-
trical continuity.

Joining Sheet Metal

The second type of job,
illustrared in Fig. 4, is that
of uniling two pieces of

<=
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metal placed one over the other, such as a seam
or patch in sheet metal work. Clean the
surfaces and apply flux to them. Place them
together so that they cannot move. Heat the
seam with the flat side of the bit, then ¢ chase *
the solder along the joint. The solder follows
the line of clean fluxed metal and disappears
into the joint.

In the third example, with wide laps,
capillary attraction may- not be effective in
drawing the solder right into the joint, and
there is no visual check. We can ensure the
presence of solder by the simple measure of
tinning each part separately. Just clean the
surfaces and flux them, and “ chase ” solder
over them with the hot bit, leaving a thin
and even coating. Bring the two tinned
surfacdes into close contact and run the bit
slcwly along the outside face. The heat,
conducted through the metal, will melt the
solder layers and they will merge in what could
be described as a solder-to-solder weld. The
bit should be applied, not to the edge of the
joint, but along t%e mlddle area. In this way
the heat is evenly distributed across the width.
If the joint is very wide the distribution of
heat can be improved by steering the bit in a
zigzag course, as shown in Fig. 5.

In the example just given the solder exists
on the inner surfaces and the heat to melt it is
conducted through the metal from outside.
As the outside is not involved in the joint it is
correct to say that the application of the hot
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Fig. 5.—Method of solder~
il ing large flat surfaces.

further solder would be wasted. However,
there are circumstances in which this may be,
well worth while. The greatest  transfer of
heat depends upon intimate contact betw
bit and work, a state of affairs that exists only
where both are of precision flatness. Generally,,
the surfaces have a microscopic * hill and
dale ” texture that reduces the effective
contact area considerably. A rapid transfer
of heat can be achieved in these conditions by
introducing solder under the bit, even though
it will contribute nothing to the strength of
the joint. The liquid solder fills the troughs
in the surfaces and establishes an uninter-
rupted conductive path for the heat. The
increase in heating -speed is very noticeable
in some jobs.

|
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WATCHES :
ADJUSTMENT AND REPAIR
By F. J. Camm
6th Edition

A book dealing with modern methods ot repair,

adjustment and timing and inciuding information

on the adjustment of a watch for passing the Kew
A" Test.

6/-, By Post 6/6

From George Newnes, Ltd., Tower House,
Southampton Street, Strand w.C.1.
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is that in the middle of winter a fuse
will blow and losses of valuable fish
will follow if undetected in time. A simple
way in which warning can be given is to wire

ONE of the worries of a tropical aquarist

. Holes
0*7 to suit

terminals
*

“”
14 thick

Screw:.
with
washer

Fig. 1 .-—i)rilling plan.

an electric clock or neon light in the same
circuit, one can then tell at a glance whether
the current is on or not. This cannot help
in the case of heater failure due to the element
burning out, or in the event of the thermostat
sticking. Of the two extremes of temperature
resulting from these faults the second one,
that of * boiling ” the fish, is the most
detrimental. In general the fish will stand a
temperature much lower than normal far
longer and with less after-effects than a
temperature above normal. The effect of
these faults is, of course, less pronounced
in a large tank which heats up and cools down
relatively slowly, giving the aquarist more
opportunity to be on the spot to detect the
failure.

The device described is  an additional
fitment to the aquarium cheaply made,
which provides an audible warning, remote
from the tank, of abnormal temperatures,
no matter what the cause. It is of particular
use for the aguarist whose tanks are situated
some distance from the living quarters, and
being independent of a mains electricity
supply it can be used as a warning for tanks
equipped with gas or oil heating. It should
be noted that this device is only for warning
the aquarist : it does not remedy the fault
and consequently it should not be left on
when the owner is away.

Genéral Principle

The principle of the device is similar to the
external thermostat described in a previous
article, but the bimetal strip operates a
contact on either side of it, one side when
heated, the other side when cooled ; these
contacts are pre-set to cover the safe range
dver which the tank may operate. It is
intended to be fitted to the outside of the
glass at the side or back of the tank in a similar

Fig. 2.—Side elevation. _

By P. MAGINNESS

Units Which Give Indication of Any Abnormal Temperature

manner to the external thermostat. The
power for operation of the warning system is
a small pocket torch battery which should
last indefinitely as no current is consumed
except when the warning is actually sounding.

Construction

A piece of lin. wood, s5in. by 2in., is
drilled as shown in Fig. 1, the two holes for
the contact screws are then elongated with
a fine file until they are approximately 4in.
long. The bimetal strip, 4in. long, is
driiled at one end for the contact rivet, and
at the other for the fixing screw. The silver
rivet is pushed through the hole and gently
ered ‘to form a flat contact on both
sides of the bimetal. The opposite end of
the strip is now fixed to a block of wood
approximately 3in. cube, with a small brass
round-head woodscrew. This block is in
Bimetar 2 Woogd block

clamping~_|

- screw
Terminals
to
Battery
and
warning
i Bimetal
o ——_Jpoprox.
p 4" fong
Bimetal
aqjusting
screw
i Stot for
] ;! / contact
wood ] adjustment
blocks
holding
contsct A
plates Silver
tipped
contact
Connecting. SSAERS
wire

Split coptact plates

Fig. 3.—The completed aquarium warning
device.

turn fixed to the base with a further woodscrew
through the hole previously drilled, as shawn
in Figs. 1 and 2. A spot of glue on the block
will help to secure it against turning when the
bimetal flexes. Note that the block should be
fixed at a slight angle so that the bimetal is
held towards one of the contact screws on the
side on which the setting screw will be situated,
so providing a form of tension against the
setting screw,

The two split contact plates are now
screwed to two blocks of wood, again approx-
imately 3in. cube, these being in turn fastened
to the base from the reverse side by means of a
round-head screw passing through a washer,
through the slot, and into the block. These
blocks should now be capable of a limited
lateral movement by slackening the screws
and sliding the blocks sideways.

The final part of the construction is the
setting knob and spindle. This consists
of a length of threaded rod, or a long bolt,
threaded through a stirrup-shaped piece of
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metal and bearing on the bimetal strip
approximately }in. from the block. This
portion is easily made from curtain fittings
obtainable from a chain store. The opposite
end of the threaded rod from the strip carries
a small knob for case of adjustment.

The now completed base, shown in Fig. 3,
is fitted on to a frame of }in. wood, fin.
deep, a slot being cut for admission of the
setting spindle and two small holes to allow
adjustment of the contact screws with a small
screwdriver when necessary. This frame is
secured with “ Bostik ” to the aquarium glass
and the base fastened with two small wood-
screws to the frame, so making removal of
ts1e working parts only a moment’s job. Two
terminals should be' mounted through the
base for the leads to the alarm.

Wiring the Warning Device
Probably the most suitable warning is an
audible one such as a small bell or buzzer,
but if preferred these may be replaced by a
small flashlamp bulb. The two contact
plates are connected together and then to
one of the terminals. The other terminal is
connected to the fixed end of the bimetal ;
this completes the internal wiring. The bell,
buzzer or lamp is mounted, together with a
small battery, in a convenient place in the
house and connected with bell wire to tke
two terminals on the warning device. A
small switch may be inserted in the leads at a
convenient point to switch off the battery
* when it is not required. The bell may be
tested periodically by shorting the two
terminals, when the bell should ring. The

basic circuit is shown in Fig. 4.

ey SThS tl E }
“l’ -
Terminals '&

Bell, buzzer
or lamp

Switch may be
incorporated
if desired

Bimetal

] I rCOntact screws

Fig. 4—The basic circuit.

As for
basic
circuit

Lamps A and 8 are
incorperated in unit on
Aguarium to indicate
position of bimets/ when
warning sounds

8imetal

Fig. 5.—Circuit incorporaring two torch bulbs.
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Adjustment of Bimetal

The first thing to decide is the temperature
range over which you wish the instrument to
work. Supposing that the tank normally runs
at 70 to 75 deg. F., then the warning device
could operate at a temperature of 8o deg. F. at
the upper end of the scale and at 65 deg. F. at
the lower end. As constructed, the bimetal
having been fixed off centre, it will be pressing
against one of the contacts in the direction of
the setting screw. This screw should now be
gradually advanced until the bimetal is
centred between the two contacts when the
temperature is approximately 72 deg. F.
(i.e., half-way on the temperature range).
Warm up to 80 deg. F. and adjust the appro-
priate contact block by loosening the holding

Lomp A
Loy

o
o

o

Lamp '8

—m
M

o7

e

»

Audible
warning

——~8imetal

Fig. 6.—Three-wire circuir.

E

screw slightly and sliding the block until the
contact screw almost touches the bimetal
contact ; tighten the screw firmly and make
the final fine adjustment with the contact
screw itself. Cool to 65 deg. F. and repeat for
the other contact screw. The bimetal should
now make contact with one or the other of the
contact screws when the temperature is either
65 or 80 deg. The distance away from the
centre line of the bimetal that the contact
screws are set determines the temperature
range of the instrument; the farther away
the greater the range. For all the temperature
ranges that the aquarist is likely to require,
the bimetal may be considered as having
proportional deflection, and therefore once the
contacts are set for a suitable temperature
range it is only necessary to move the control
knob so that the bimetal is centred at the mean
temperature required and the upper and lower
points will be correct automatically.

Modifications

Although wood has been specified through-
out for the construction, the case may be
constructed of plastic if it is preferred, so
adding the ¢ professional >’ touch. The device
may be pre-set for two temperatures and the
external adjusting knob may then be dispensed
with, its place being taken by a small set screw
inside the case. :

—0 NMains 0——1
On/)ﬁ‘ = @
switch

Flashlamp
el bulb
% Indiicator
. Thermostat lamp
[ —
a0 e
9 Low resistance
Heater gpprox. 3+750
Wi 2 VANV — o for /Sy, lemp
AWV — Lo on 240 volts

Fig. 7.—Fault-indicating circuit.
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In order to facilitate the initial setting of the
instrument and also the re-setting of it, one
may extend the bimetal strip with a piece of
wire so that it protrudes through the case as a
pointer, thus giving 2 visual indication of the
position of the bimetal and also, when the
alarm sounds, whether the tank is too hot or
too cold.

By placing two torch bulbs in the circuit, as
shown in Fig. 5, an indication of the tem-
perature is given. The bulbs must be carefully
chosen so that when one of them is in series
with the bell sufficient current is passed to
operate it and also light the bulb. Fig. 6 is
identical, but thé signal lamps- are placed with

the-bell and three wires are therefore necessary"

between the tank and the alarm.

A Fault-indicating Circuit

All the foregoing methods, while informing
you of the state of the tank, suffer from the
disadvantage that they do not indicate what is
causing the trouble; the circuit shown in
Fig. 7 gives an indication of exactly where the
fault may be found. It conmsists of a small
mains voltage half-watt neon indicator lamp
wired across the thermostat controlling the
tank, and a small torch bulb wired across a
very low resistance in serjes with the heater
windings. The neon indicator lamp will draw
a very small current through the heater
windings when the thermostat contacts are
open, but due to its high resistance the current
is too small to have any practical effect in
heating, and also too little current is passed for
the torch bulb to light up. This indicator unit
is best built into a small box with only the
lamps showing through two windows, on the
lines shown in Fig. 8, and mounted at a con-
venient point adjacent to the tank. It will now
be seen at a glance, when the alarm sounds,
what is at fault. If both lights are off the heater
has burnt out or the electricity supply has
failed. (The indicator lamps may have failed,
but the neon is practically everlasting and the
torch.bulb also if care is taken to under-run.)
If the neon is out, the torch bulb lit and the

| Three-volt cycle-lamp battery.
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Fig. 8. —The fault indicator.

alarm sounds, then it is the thermostat which
has stuck in the “ on ’ position. A continuous
check on the wiring is therefore possible by
this means.

If the aquarist has a number of tanks he will
need a warning device for each tank, but it is
only necessary to have one alarm. All the
instruments should be connected in parallel.

PARTS LIST AND SUPPLIERS

TECHNICAL SERVICES CO.
Bimetal 4in. long.
Split contact plates (2).
Silver-tipped contact screws for same (2).

ELECTRICAL STORE
Half-watt neon indicator lamp (mains
voltage).
1.5 or 2.5 volt torch bulb.
Lampholders for above.
Alarm (buzzer, bell, etc.).
Bell wire.

Sundry screws and wood or plastic.

Who Owns the
PATENT?

By W. J. WESTON

THE case of British Syphon Co., Ltd.
v. Homewood, decided last Juné in the
Chancery Court, concerned an often vexed
question. When an employee perfects an
invention relating to the employer’s business,
to whom does the benefit of the resulting
patent belong ? In this instance the company,
as employer, claimed the benefit; and the
claim succeeded.

The inventor was the company’s technical
adviser, in charge of their design and develop-
ment. The coming of nylon and the ever-
mounting price of tin raised problems for
makers of soda-water syphons ; for it became

commercially desirable, if possible, to substitute '

nylon tops for metal tops. The inventor,
doing what he was employed to do, solved
the problems by evolving an -effective -plastic
top. He was rewarded for that; and he
never suggested that the patent taken out
for it was in any sense his property. For,

when. one is "engaged for the specific purpose .

of improving processes, then, unless there is
an agreement otherwise, any subsequent
patent is the employer’s. It is different when,
in his own time, an employee, not engaged
for the purpose of technical development,
make an invention. The benefit of a patent
in respect of the invention belongs to the
employee, and this though it should be in

- relation to the employer’s business.,

Some time after the invention of the plastic
top, the company and the inventor made a
new agreement under which he became
entitled to keep for himself anything he
invented. The trouble in the case arose

.over an invention before the date of this

agreement. The patent was for a “liquid-
dispensing device,” described as “a low-
pressure system of soda-water distribution.”
The inventor had entered the employment
of a rival company; but he had filed his
application for a patent while in the employ-
ment of the plaintiff company, and had not
disclosed to them any details of the invention.

In his decision Mr. Justice Roxburgh puts
the position in the clearest possible way:
“ The defendant was employed to give the
plaintiffs technical advice in relation to the
design or development of anything connected
with the plaintiffs’ business. Would it be
consistent with good faith, as between master
and servant, that he should be entitled in that
position to make some invention in relation
to the plaintiffs’ business and either keep it
from his employer, if and when asked about

-the problem, or even sell it to a rival and say :

“Well, yes, I know the answer to your
problem; but I have already sold it to your
rival > ? That cannot be consistent with good
faith between a master and a technical adviser.-
That makes it right and proper for me to
decide that this -invention (which, in my
judgment, plainly relates to and concerns
the business of the plaintiffs, namely, the
distribution of soda-water to the public in
containers of a satisfactory character), if
made during a time when the chief technician
is standing by under the terms of his employ-
ment, must be held to be in equity the property
of the employer.”
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HE gates hzard is a tricky one to play.

I The gates are arranged so that a
straight stroke is not possible, but by
taking a cushion shot off the half-open gate
the player can, after a little practice, hole
out in one. The two gates are stood on the
green opposite each other with the posts in
alignment as shown in Fig. 13. The angle
at which the supporting piece is positioned is
shown in Fig. 14 at A. The two long pieces
are made of }in. thick wood, whilst the strut
between is 1}in. square and §}in. long. The
gate and the back piece are each 7in. high
and the shorter part is fixed at an angle of

Fig. 13.—The com-
Pleted gates hazard.

2

145 deg. from one end. It is put, as can be
seen at ‘A, slightly inwards, so that the end of
the gate itself can be chamfered to a sharp
point. The corresponding edge of the shorter
piece has also to be chamfered to make the
correct fitting. With the two parts of the gate
fitted t‘o‘gether they are stood on the square
‘support strip and the actual angle marked on
and then cut off with a tenon saw. The strut
is slid into place in the angle formed by the
two other parts and glued and nailed firmly,
see B, Fig. 14. The second gate is formed in
the same way.

Caps I'sq
o A?
Ear .
—— 7 Yigr 1O
Construc-
| a— tional details

4

of the “gates.”
&

©

il

Part 2 Describes the Construction

of the Remaining Six Hazards
(Concluded from page 16, October issue)

To make the hazard  see-saw drops, the ball will pass up the runway
more realistic the - without any jump. When completed, measure
four-barred gates are half the length of the part and on the under-
rainted on in white side drive into the edges two small screw eyes
and two caps are (B, Fig. 16). Be careful to position these
formed to the posts exactly central along the length in order to
by cutting down 1in. obtain the correct balance. The screw
cube blocks of wood eyes must be large enough to act as a swivel
so that they taper for the rod, which is shown at C in Fig. 16.
from a centre. pomnt .
to a line #4in. up
from the bottonredges as shown in Fig. 14, C.
The method of painting can also be seen in
Fig. 13, the whole of the groundwork being
in h%reen, with the caps and rails marked on in
white.

The See-saw Hazard

As can be seen from the picture of the
see-saw in Fig. 15 it consists of a plank,
pivoted in the centre, up which the ball has
to trickle to weigh the other end of the see--&
saw down and run off to the hole.

The framework consists of a base and two
round-topped pieces, all cut from jin. wood.
The sides are 7in. wide and 8in. high, cut with
the fret saw toasemi-
circle atthetopedge.
At the centre point
from which the arc
was described a hole
is drilled through
both pieces. Thisis
to take the cross rod
which holds the see-
saw and should not
be made until the
thickness of the
actual rod itself has
been decided upon.
The base is 7in. long

and sin. wide. Itis -

glued and nailed be-  Fig. 16.—Constructional details of the see-saw
tween the two sides hazard.

and inthe centre of it

To fit the see-saw in place, hold it in position,
pass the spindle through the holes in the sides
and the screw eyes beneath the roadway,
making sure that the collars are on the outside
of the screw eyes. The end of the rod can be
threaded and held with a nut.

The hazard is now complete, except
for painting; it can be treated with
glue and sawdust, as described last
month, and painted green and red.

The ¢ Slope”

Fig. 15.—A The completed hazard is shown in
view of the Fig. 17 and details are given in Fig. 18.
completed .
¢ see-saw.” Fig. 17.—
The com-
is raised an upright support sin. long and pletred

slope hazard. - &

23in. high (see A, Fig. 16). Through the hole
drilled in the two sides there has to be passed
a rod, one end of which is the handle. Two y
loose collars #in. long are required (see C, -
Fig. 16) to keep the see-saw in position when H
it is fitted. The see-saw itself is built in wood
1in. thick. The base is 2ft. long X 4in. wide,
and it fits between the two sides which are
strips 2}in. wide and 2ft. long (D in Fig. 16).
The ends in both instances will have to be
chamfered on the underside so that when the
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Fig. 18.—Details of the slope hazard.

It is a wide sloping roadway, in which a hole
is cut. The ball is driven gently into this and
falls through to come out of the back towards
the hole in the green.

Wood }in. thick is used for the construc-
tion. The top is 12in. square and a hole 2in.
in diameter is cut in the pesition shown at B
in Fig. 18. The triangular sides and the two
supporting pieces are all the same and may be
cut from two boards ro}in. long and sin.
high, as shown at A in Fig. 18. The two sides
are glued and screwed in position as shown at
B and the front edge of the square top piece
must be chamfered to bring the edge close to
the green, see B and F, Fig. 18.

The backboard measures 6in. X 12in. and
when fitted will project slightly above the
sloping top. A hole must be cut as shown at
C to let the ball out when it drops through the
hole in the slope.

Finally, the alleyway for the ball
to run through must be made. For
this the two pieces the same shape
as the sides are utilised and must be
glued in position 4}in. inwards from
each side of the hazard. These
pieces are shown dotted at E in
Fig. 18. One more piecc is needed
and this is made to the dimensions
given at D, and is fitted under the
hole in the slope, between the two
pieces forming the alleyway. It slopes towards
the hole at the back, as shown at F, and its pur-
pose is to guide the ball out. To make 1t fit
flush with the ground, one edge must be
chamfered.

The whole hazard must be painted some
suitable colour ; the original was green, with
a lighter colour round the actual hole.

The “Chasm”

This is a versatile hazard consisting of two
inclined planes, and to play the hole, the ball
must be driven up ene, over 'the gap
and down the other. The difficulty
of the hazard may i

be increased by spacing the two slopes farther
apart. The completed hazard is shown in
Fig. 19, and construction will' be obvious
from Fig. 20. Each half consists of a top

12" thick timper
Fig. 20.—Details of one of the inclined planes for the
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piece measuring 12in. X 6in., and
a back 12in. X 4in.  The top of this
latter piece must be bevelled so
that it fits snugly under the top,
as shown in Fig. 20. The best
way of marking out the two tri-
angular side pieces is, after glueing
and screwing the top and back
pieces together, to stand the re-
sulting construction on end on
top of the wood to be used. Mark
round the inside of the angle
and cut with q

a tenon saw.
The sides

oty

S~rana

support a screweye or the bell may be hung
as in Fig. 23. The top is finally glued and
screwed into place.

Almost -any type of bell.can be used pro-
vided it is of convenient size and to some
extent the size of the bell house will depend
on this. The clapper of the bell should be
extended and a weight hung on the end, but
the method of doing this will be left to the
ingenuity of the individual constructor as
details will depend on the type of bell used.

should then
fit exactly and
can be glued
and screwed
into place.
Each half of | |_
the hazard i

5

may be com- =

L ——

pleted by —~ /5
painting  in
the usual way.

The “ Tunnel” 77 |
This is essentially a L

long box-like structure :

with an arch at either

end. The ball is driven

in one end, and ‘small, / \q/

shaped blocks will guide
it out through the other, the ball then being
holed out in the usual manner.

The tunnel, as shown in Fig. 21, consists of
two sides 15in. X 6in. and a top of the same
dimensions ; these pieces are glued and
screwed together to form an open-ended box.
The ends are shaped, as shown at B, each
one being cut from a piece of }in. wood
measuring 74in. Xx7in. The hole for the ball
is cut out of each end with a fret saw and each
end glued and screwed into position. Before
fitting the exit end of the tunnel two blocks

]

12

chasm hazard.

shaped as at C must be glued inside to guide
the ball out through the hole. Treat the
outside of the hazard with glue and sawdust,
as alseady described, and paint green.

The Bell Hazard

This is the final hazard and some variation
is provided in that, instead of holing out, the
player must ring the bell. The completed
hazard is shown in Fig, 22.

The bell house is a simple structure and
details are given in Fig.23. The four corner sup-
ports are made from
rin. square wood
each being 10in. in
length. The sides are
made from 3/16in.
plywood, two of
them  measuring
10in. X 7in. and the
other two 10in. X
6§in.  An arch 3in.
wide and sin. high
is cut in each side

Fig. 19.—The completed * chasm.”

with a fret saw and then the four sides
and four corner supports assembled to
form a 7in. square box. The top is a 7in.
square of plywood and in the centre of thisa
small block of wood is screwed. This can

\
\
&
\
\
by
— &
£y
o i——"

Fig.21.—Detailsand

dimensions for con-

structing the tunnel
hazard.

Jw biocks

2 lett hand
2 right hand

_ The hazard details given in this article are
intended mainly as’a general guide and the
inventive reader will, no doubt, be able to
think of many more complicated hazards,
as well as elaborating those already given.

Fig. 22.—The completed bell hazard.

Readers will probably prefer to make up
their own set of rules and it should be possible
to vary the game, without making. additional
hazards. -

The putters and balls necessary will be
available from
the local sports
stores and put-
ters and golf
balls are often

"
Vs ply

|

I

T = seen for. sale in
(i second-hand
LT || shoss
) el
2 i [} 2]
10”5 H—- e o\ |
] N
T I(’ Z;\ \1
=l WS | Fig. 23.—A side
2 —: (5 ! elevation of the
i : bell hazard,
vy = showing construc-
: __/: g e "] tional details and

dimensions.
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A Device for Observing Sound Waves

the phonodeik is a mechanical/optical

device enabling sound waves to be
observed visually. A horn collects sound
impulses and directs them on to a thin dia-
phragm causing it to vibrate in sympathy with
the sounds. The diaphragm communicates
these vibrations to a small mirror, and a
narrow beam of light is hence made to
vibrate.  Miller moved a strip of light-
sensitive film past this vibrating beam to
obtain a wave trace, but the instrument
described here uses a revolving
system of mirrors to project the
waveforms directly on to a translu-
cent screen.

The instrument consists of four
main units which will be dealt with
in turn. These are the phonodeik
itself, the beam projector, the
mirror disc and the screen.

The Phonodeik

A 3}in. diam. hole is cut in the
centre of a panel 8in. x sin. of lin.
ply. The edges of this hole are
smoothed and then tissue paste is
smeared on the wood around the
hole. Model aeroplane covering
tissue (lightweight) is stretched
smoothly over the aperture and
trimmed so that it covers the
hole by a margin of at least }in. all
round. When the paste has dried,
a scent spray is used to spray the tissue
membrane with water. This shrinks the
tissue, pulling it tight, and when the water
has dried the tissue is given two coats of
model aeroplane clear dope to further shrink
and strengthen it. Two discs, about tin.

L

DEVISED about 1912 by D. C. Miller,

— =
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Fig. 2.—Construction of the diaphragm and
panel.

By C. T. MASSEY

Fig. 1.—A4
view of the completed apparatus.
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3" Fig. 3. —(Left)
Side wview of
the bracket, and
{ shape ‘of T-
bracket.

diameter, are cut from paper and
doped, one on either side of the
diaphragm at the centre to reinforce
this area (see Figs. I and 2).

The bracket to hold the short
steel spindle is cut from sheet metal of a
reasonably stout gauge and formed as shown
in Figs. 3 and 4. The two holes at the ends
of the horizontal arms of the T are drilled and
tapped to take the bolts that support the
spindle. These bolts are hollowed at the ends
to retain the spindle which is pointed at each
end. When the bracket has been made up, it
is screwed with its centre displaced }in, from
the centre of a strip of wood Iin. x Iin. X §in.
This strip is then screwed to the diaphragm
panel with its top edge rIin. below the centre
of the diaphragm (Figs. 2 and 5).

A tiny fragment of mirror about }in. square
is fixed to the short steel spindle which is
supported in the bracket. This mirror must
be as thin as possible and a local photographic
dealer will probably be able to help by
supplying a small piece of mirror from a
camera viewfinder. The mirror may be

et

glued to the spindle or better may be glued to
a small clip fashioned from shim steel, this
being clipped to the spindle (Fig. 4).

A length of fine nylon thread is passed
through the reinforced centre of the paper
diaphragm, over the spindle twice, and is
secured to a weak coil spring which is
attached to the metal bracket (see Figs. 2 and
4) so that the diaphragm is under tension.

The Rotating Mirror Disc

This unit consists of eight mirror elements
arranged round a regular octagon. Each
mirror element should be about rin. wide,
and should be sufficiently long to accommo-
date the vibrating beam of light from the
phonodeik. The elements of the original are
about 11in. long and were obtained by quater-
ing two cheap pocket mirrors. The regular
octagon around which the mirror strips are
glued is cut from {in. plywood. Its form is
not difficult to construct and is obvious from
Fig. 6. The octagon is mounted on a circular
‘base 4in. or 5in. in diameter, and a hole, 5/16in.
in diameter is drilled through the centre of
the disc. The mirror elements are glued to
the octagon and each element is aligned by
focusing the image of, say, a bulb on toa ground
glass screem, through cach mirrors trip in
turn (Fig. 7). The completed mirror disc
should appear as in Fig. 8. It is rotated by
placing it on a gramophone turntable. If a
gramophone is not available, it is usually
possible to obtain a secondhand clockwork or
electric gramophone motor quite cheaply.
The writer obtained a Swiss motor, electri-"
cally 6griven, complete with turntable for
12s. 6d.

Fig. 5.—A photograph of the author’s diaphragm
panel.
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Nylon thread ity

Development of
bracket

Mirror chp from
shiry steel or brass

Fig. 4.— Development
of the T-bracket and
details of the mirror clip.

The Light Projector

Many different
methods of obtaining
the required small spot
were tried. The one
here  described is
pPobably not ‘the best
but has been chosen
because it is simple,
efficient, and requires
the use of only onc lens.
I used a surplus park-
ing light for the

“:]\
_\iamp house

]
1 \Ground gloss
Foil with pinhole

NEWNES PRACTICAL MECHANICS

Fig. 8. —The assembled mirror disc.

The Image Scrcen
. This is simply a piece of glass, finely
ground. To render it more translucent it
should be smeared with Vaseline and then
wiped with a cloth.

Operation

When the units are set up
as in Fig. 9, a clear bright spot
should be obtained on the
image screen. It will be
necessary to turn the
mirror disc slightly to
bring this about. When

Ground glsss screen

Mirror disc”

lamphouse but one may
casily be made up from
a cardboard tube. For
convenience a m.e.s. cap 18 v. 3 w. bulb was
used but the power of this could be increased
to advantage. The bulb illuminates a ground
glass window, cemented to which is a piece of
foil pierced with a pin hole. The lamphouse is
shown inverted in Fig. 10. Mounted betwecn
the lamp and phonodeik is the lens (see Fig. 9).
This must have a focal lergth such that a clear
image of the pin hole is projected on to the
»ground glass screen. The prototype uses a
lens of 8in. focal length. The lens may
alternatively be mounted inmediately in
front of the phonodeik mirror.

Fig.. 6.—Construction
of ocragon.
- ——— _4/;{ :
Iig. 7.—Align-

i1g the elements.

Bulb

urovnd
glass

Fig. 9.—General arrangement of apparatus.

Fig. 10.—The lamphoicsz shown lowered and
inverted.

the motor is started this spot will traverse the
screen eight times per revolution producing a
stcady line. A portable radio set is an ideal
and convenient sound generator' for initial
tests, and when this is brought close to the
diaphragm the line should break into wave
form. Some typical wave forms are shown in
Fig. 11. Try altering the speed of the motor;
the slower it is run, the closer together will
be the waves. A cardboard horn may be used
to collect the sound with advantage. When
using the voice to generate the sound, care
must be taken not to breath: heavily on the
paper diaphragm. Miller’s phonodeik used a
thin glass diaphragm and this would remain
unaffccted, but the paper one tends to sag,
deflecting the light beam off the mirror disc.

Working of the optical system is as follows.
In Fig. 12, m is the phonodeik mirror and M

November, 1956

represents an element of the mirror disc.
The lens projects a pool of convergent light,
part of which is reflected by m on to M and
the viewing screen. m acts in much the same
way as the diaphragm in 4 camera in that it
restricts the amount of light which reaches
the screen. If m could be made larger, more
light would, of course, be passed and the
spot of light on the screen would be corre-
spondingly brighter. The size of m cannot,
however, be satisfactorily increased because
the greater moment of inertia of a larger
mirror would prevent ‘rapid response to
sounds.

NV

VA |

A~ S~V

Fig. 11.—Some
typical  waveforms.

When the instrument is not in use, it is
advisable to release the tension spring to
avoid stretching the diaphragm.

Made with reasonable care this instrument
works well. It projects sound waveforms
with remarkable clarity and should be of
great interest” to anyone of scientific nature.
You may notice that it responds more to
certain notes than to others and, for complete
sound analysis, this is one of the instrument’s
drawbacks. It is due to the fact that at
certain frequencies the instrument resonates,
effectively amplifying the sound.

QOLmd glass

Fig. 12.—Workirg of the opticcl sysre.



November, 1956 )

Converting ‘a Hand-

blown “Organ for
Use with an Electric
Blower Unit
By L. REID

F a suitable electric blowing unit is
available its attachment to the
organ is straightforward, and a

typical layout is as shown in Fig. 1.

Organ Wind Supply
In a hand-blown organ the handle is linked
to several small bellows called feeders, and
these pump air into the main rescrvoir—a
large square bellows with iron weights on top.
From the main reservoir the wind goes.
through wooden wind trunks to the
various departments of the organ, -
each of which usually has its own i

the
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Fig. 3 (Right)y—Details of
roller
form and the roller pallet.

grilles,

Supporting frame

plat-

small reservoir. ik of organ Pressure
) = refease
Conversion to Mechanical e ~\ e Ve
Blowing it ST

It is only necessary to make an

77714 wire
to rorm grid
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cuts off the wind. -When wind is used the
bellows top falls, pulling up the roller by
means of the cord and admitting fresh wind.

Construction of the Control Box

Usc knot-free seasoned timber of about
sin, thick for the attachment flanges and
4in. for the box and trunking. All cdges must
be truc before gluing and screwing. Onc
panel of the box should bc held by screws
only to allow access to the interior. A strip
of soft thin leather or felt is glued round the
edges to form a sealing gasket.

Lead tilled
wooden roller

Inclined roller
— platform.

Wind trunks should be
kept as short as possible
and be of ample area—
the outlet from the blower
is a guide, but the trunk
can, with advantage, be rather larger.

The roller-pallet grilles are most easily mede
by using thick wire sunk flush with the wood
surface ; they slould not be smaller in arca
than the blower output.

i Whip - N —
25;“1?(%“?30 tlggc nr:‘imsor:xs_qu“é f 'G“ = i The rolier (Fiz. 3) has a reduced diameter
s £ W R A o f “ {] at the centre, where the cord is attached,
cont ol AN E o i " \ - /i'1 and the ends are bored to take lead cores.
the arrangenientg Top 3 - | The roller should be fairly heavy to give
Th 4 d ik boara: ~ g == prompt closing action. The cord from the
hi lf }':el‘;’l dwm big o . roller passes over a small pulley, and is then
i lc should be co(rimcctﬁ | iyl | attached to the lower end of a length of stiff
aUCOppOSits in of tl © |} wire, which passes up through the top of the
l‘CSt:i(VOLF to L 5 °‘“l$t l | box. This wire leaves the control box through
Lrlu = atltac de to the 1 a small hole in a brass disc, with felt under-
ower outlet by means ” neath, and another length of cord connccts
of a flexible coupling to contror . [ ‘ i the wire to a screw
prevent motor hum and ve/ve — J ‘ 1 l eyc in the reservoir
vibration reaching the e t ! top. One or more J
woodwork. Wind : || f small pulleys are & #hipcord
| usually required to Tapered opening
{i carry the cord. covered by brosy
i I Hll dise
S e ¥ ! NN
. ] N
p - 1 B
« . : . : i ! \
/ o . r ifjj wes of l \
* Thick leather glued | reservoir | —-Wire
and bound to form Lecoen Iif J N N Lty
flexible coupling hand blower f H
Outlet rrom b :
Y T blower .
Fig. 1. — General layout & errocord
Fig. 2 shows the simpl 1valve, b . /
_Fig. 2 shows the simple control valve, but no and method of connecting N
dimensions are given as these will depend on up blower unir. N UNE
3 . Q
the layout of the particular instrument and 3 -
the space available. The shape of the control - . = e f
box may vary, but the principle is the same. - — Pulle
It does not matter if the wind trunk comes e
from either side or below so long as the From _Thick & Leather ;
wind strikes the roller pallet from the front. blower * leather Oﬁ:’,’,’;’fs‘ °
Action of the Roller Pallct o ]

_The lead-cored roller, which i‘s‘ alqout”zin. Non-return Wind trynk . [T Rotrer-pairet
diameter, rolls and unrolls a “blind ” of valve to blower @ 7 (Shut. No wind
thick flexible leather which covers the inclined 74 to reserveir)
grilles through which the wind passes to the
rescrvoir. A string connects the roller, by f';‘;‘;"z
way of pulleys, to the top of the reservoir, so Fig. 2.—Sectional view of the control box and Contro/ box g

that as the latter rises it lowers the roller and

the roller pallet.
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Attachment to the Reservoir

A square opening.of sufficient area must
be made in the well of the réservoir, and as
the wood is very thick this means some
laborious work with drilling bits and narrow
saws. Every scrap of sawdust must be care-
fully removed from inside the reservoir before
attaching the control box by means of the
flange. It will be noted that the top screws
must be inserted from the inside of the
control box. This is done through the front
opening cut for the wind trunk, and then
the wind trunk is fitted into position. The
trunk will probably require some_ support
near the blower. Before fitting the removable
panel to the control box it is necessary to set
the roller pallet. To do this raise the.stiff
wire so that it is nearly all out of the bex,
and attach the cord from the roller, first
raising the roller fully. The cord from the
_reservoir top is now attached to the upper
end of the wire, and will hold the roller in

NEWNES PRACTICAL MECHANICS

position. A sleeve of thick flexible leather, or
thick leathercloth, will make the connection
to the blower, and the leather should be glued
and bound with cord. A shoemaker will
stitch the seam.

The feeders are no longer required, but
need not be removed. They will still serve in
emergency if a non-return valve is fitted in
the wind trunk close to the blower con-
nection.

It may be found that the blower is too
noisy, in which case it must be fitted into
a silencing cabinet, lined with slabs of some
sound-proofing material. Air intake of such
a cabinet is through a slot near the bottom
with a “letter-box > flap which opens fully
only when there is a large flow of wind. Itis
advisable to fit an air filter of gauze to prevent
dirt from being sucked into the blower.

The Blowing Unit
It is essential that this provides not only

‘minute,
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the necessary pressure, but also- sufficient
volume of wind to supply the full organ. If
the blower is not large enough it will not be
able to lift the heavy weighted top of the
reservoir. -

The power is usually provided by an induc-
tion motor, and at least § h.p. (preferably
1 hp.) will be needed to supply a small
2-manual pipe organ. An isolating switch
must be fitted near the motor, which is
started by a solenoid direct-on-line switch
operated by push buttons from the console.

. The pressure at which the organ is at
present working can be roughly cliecked by’
removing a pipe and fitting a U-tube wind-
gauge in its place ; for a small organ pressure
will probably be fairly low, say, 3in. 6f wind.
Volume is not so easily arrived at as it depends
on the number and type of stops employed,
and might be as high as 400/500 cu. ft. per

The

AKE the base first. Plane two pieces of
o wood 18in. X 3in. X 4in. and then cut
and plane two pieces 3in. X 2in. x in.
and another two 3in. X 2in. X rin. Drill and
countersink a hole in each cormer and then
screw them to the cross pieces as in Fig.1.
A holc is now drilled in the centre of each of
the cross pieces to take the upright. On the
underside of the bottom cross-piece I screwed
a square of wood to stop the upright dragging
the floor. -

The Upright

For this I obtained for a few shillings
an ex-Government telescopic - mast used in
dinghies. This I placed in the hole in the base
and found that the total hole depth of 1in.
was quite sufficient support, provided it fits
tightly. '

Fig. 1.—Constructional details of the base.

Fig. 2 (Right)—
reflector.

Details for Making a Useful Adjunct for
the Photographer for Under £l

By RAYMOND GOODER

The Reflector .

For the reflector purchase from a stationers
a large cardboard cake stand which has one
side silvered. Working on the back of the

board find the centre of the circle, and divide
it into éight sections. Cut one gf these
sections away completely and cut-a ‘holé in
the middle to hold an adapter. Now make each
section triangular by- cutting the edges as
shown in Fig. 2. erlap section A-B into
CD and fasten these together with the aid of
two paper clips.

Assembly

It is a simple matter to fix the bulb socket
into the hole and retain it in the reflector
by means of. the retaining screw.

To attach the reflector to the telescopic
upright cut a strip of heavy gauge tin sheet
8in. long by 3in. Shape this by wrapping it

Fig. 3 (Left)—
-Bracket for hold-
ing. an adapter.

round the bulb socket and fix it
by drilling holes in the strip so
that when screwed up it will
form a tight clamp (Fig. 3).
Two more holes were drilled
into the bottom of the
clamp and a corresponding
one drilled in the top section
of the upright. These were
secured with a wing nut and
bolt to assist elevation.

To give the unit a professional touch I
painted the base, upright and clamp with a
mat black paint. The whole unit can easily
be folded.

% renewed reminder of your good wishes.
And no gift could be easier to arrange !

Southampton Street, Strand, London, W.C.2.
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END your friends who are keen on popular science, handicrafts or model-making an original
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leting an 8 Gailing Dinghy

M 2% 2"dia x
16 sw.g.
brass tube.

) -

AVING had some experience with the
rowing version of the little dinghy,

I
J
the constructor will now wish to l
fit out the boat with a sail. Such items as I
fittings and sails are expensive, but the handi-
man can do much to reduce costs by fabricat-

ing a good many fitments. In this connection

a perusal of a number of illustrated catalogues i '
of dinghy fitments will be a great source of bl
inspiration as will a stroll round the water- o
_ front where light craft are moored. As for the Fo===318

sail, it might pay to get the first one made by a o Y
reputable sail maker, but some firms will Bowr. l
provide kits of parts and full working instruc- §
tions for making the sail. This will save ' I !
money, and provide great satisfaction to the .
bulle; ? f " ‘VZ x Yo

ronze

1
A single Bermudian type saxl is suggested |
as shown in the general lay-out in Fig. 1,
August issue. The area of sail shown is about i ’
35 square feet which will be about adequate i l
tor a craft of this size. Arrangemeénts are

1o take gooseneck.

57" S/a
End cut il + /8‘1
obliquely to

/" Fig. 26.—Arrangement
“ for a jointed mast.
| A

| ; U'ehp around end//
/f/ U'clip round boom of boom.

Hote to secure outhaul for

An All-wood Family Craft
Which Can be Carried on
the Car Top

By FRANCIS HOOK
(Concluded frcm pegz 29, October issuz.)

%]

>
-

/7
Edges rounded

and well smoothed. /
\
\é~

mast track.  Fio 27 —Section of the boom.

In order to give additional strength it is
usual to saw this mast down the centre and to
glue together again with waterpreof glue
before working the taper. If the builder fecls

that this is a task beyond his
C/s'heads in  ability and the timber is sound

il “mest crack  throughout its whole length, it

may be as well to omit this
suggestion.

If the dinghy is to be kept in one place for
sailing the length of 15ft. of the mast is of
little concern, but if the constructor is a
motorist who might wish to travel from place to
place with the boat a spar of this length might
well be a source of trouble. For such readers,
suggestions are given for making the mast
in two pieces, on a similar principle to the
jointed tent pole. Such a method will necessi-
tate the addition of an extra set of shrouds
in order to keep the mast straight and steady

clew of mainsord.
/ Yy

Y s brass bort
not tightened
up to ensbre
Loom to be

§ revoived for
reeting
purposzs.

made for a simple type of roller reefing, so
that by suitable adjustment of the reefing the
sail area of the dinghy may be made safe_in
the strongest wind.

The mast is made from a single piece of
Sitka Spruce, 15ft. long. Itis 2}in. square at
the bottom and tapers to 1}in. at the peak.

Width to sut nut.

Fig. 29—How the boom is attached to the mast by means of the i 8,
gooseneck and details of the other boom firtings. / Harp

Sp//t pin.

as illustrated in Fig.
26.

The boom is also Y
made of Sitka Spruce and this spar- musi “be
made from two pieces so that a track can be
made to take the foot of the sail. A cross-
section of the boom is given in Fig. 27. The



P /
End to suit
rebate required.

Fig. 28.—Scraper block used to rebate groove
1 boom members.

Yo 1

Fig.

groove in the two pieces can be worked in
various ways but one of the simplest is to
make a simple scraper block as shown in
Fig. 28.

When the boom is glued together care
must be taken to remove all surplus glue
from the inside of the groove so that the roped
edge «of the sail can pass along freely. It will
be of help to have the sail to hand before the
mast and boom are made so that these items
may be made to suit the sail.

The various fittings for the boom are
shown in Fig. 29. Needless to say, these
fittings must be made of brass or bronze.
An exception might be made in the case
of the gooseneck which could be made
of steel and then galvanised. Exploded
details of the gooseneck are given in
in Fig. 30.

Spiit pin.
/

30.—An
ploded view of the
goose neck.

. Gelvenised mast bend
fon jointed mast only).
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The mast track and runners are best
purchased from one of the suppliers mentioned
in the August issue. The §in. track will be
adequate for this small craft.

At the head of the mast is fitted a small
sheave, running on a brass spindle. This
spindle.is held in the blind hole drilled in
the mast by a wooden plug (Fig. 31).

_Above the mast head sheave is the mast:
band. This, if bought, usually has four-eyes.
In this design only three are necessary—
one for the bow and one for each of the chain
plates. When using an unjointed mast, the mast
band in Fig. 31 is replaced by one of. 18 g.
brass sheet, screwed to the mast 36in. from
the top. C

The threce r1oft. shrouds have a thimble
spliced at each end. Small harp shackles are
used to secure the shrouds to the mast band,
and the lower thimbles are attached to the
chain plates and the bowsprit plates by
lanyards. Two or three turns of thin cord are
passed through the thimble and
plate and the ends secured with a
couple of hitches.

The mast step is made to the
dimensions shown in Fig. 32, and
the foot of the mast is tenoned to fit
into the step as shown. It should be
noted that the step will not be at
right angles to the mast so that the
mortise in the step must be out of the
vertical by a similar amount.

A horse for the main sheet traveller
can be made of a piece of
flexible galvanised rope, as
used for the shrouds. A pulley
block with an eye is threaded on
the wire and the ends of the
wire are passed down through

€xX-

Mast 2V4 dis
- at this point.

holes drilled in the stern knees
and prevented from being pulled
out by two stoppers screwed to
the end. The arrangement of
the main sheet and pulleys is
shown in Fig. 33.

The rudder may be made ‘from mahogany
or resin-bonded plywood; the former will,
of course, look much better but the latter will
Fittings for hanging the rudder
may be purchased ready made. These are
usually bronze castings and are fairly ex-

Brass I'od.\ Sheave of 'Tutnol' or brass.
/ This should run freely to
" I allow for expsnsion of wood.
% dis X
7 The Rudder
Wood plug. /
Fig. 31, —
Method of fit-
ting the mast- be stronger.
o ss:ra'::" ~ head sheave and i
) galvanised mast
band.

pensive. If one is buying a set of rudder
fittings, it would be better to make the rudder
after the fittings are to hand so that the thick-

Fig. 32.—The ten- 3
oned mast foot and
the mast step.
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Pulley block .with becket-8nd

.oval eyc. /
Spliced,

Pulley block with ovel epe.
threaded on wire horse.

~Wire -horse fixed to knee.

Fig. 33.—The arrangement of the R
main sheet and pulleys.

ness of the timber used may.be arranged,
accordingly. The shape of the rudder is
shown in Fig. 34; 2in. squares are set out
on paper and the shape drawn in as indicated.

The practical mechanic will no doubt get
much pleasure from making his own set of
fittings, and this may be done from brass or

Depth of side cheeks Top fevel of transom.

Top
strep
brecket

Bottom
strap
bracket.

=y

0,

Keel
tine.

2" ssquares.

\ )4
—

P

N~

1‘——— 12"

Fig. 34.—Dimensions and shape of the rudder
and position of brackets.
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mild steel. If the latter metal is used the
fittings must be galvanised when completed.

An upper and lower strap bracket are
required. They differ- only in length, the
upper being the shorter, sce Fig. 35.

Two plate gudgeons are needed which are
screwed to the transom. These could be made
by using two heavy gauge brass screw-eyes
or could be fabricated as in Fig. 36.

November,

Strap siver soldered
to block.

Thickness of

/ rudder.

Ry \(/
Fig. 35.—Details and

dimensions of the rudder strap brackets.

J for upper bracket.
for lower bracket

A brass rod, }in. diameter, with a
handle bent at right angles at the top
end about 3in. long, passes down
through the holes in the straps and
.gudgeons. The strap .brackets must
rest on top of the plate gudgeons, so
that in the event of the rudder striking
the ground there is, due also to the
shape of the end of the rudder, a
tendency for the rudder to rise up of

s oo

Block sitver so/o?red
to plote.

Fig. 36.—Two types of
plate gudgeon.

Fig. 37.—The complete
rudder assembly.
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~should pass right through the bow

its own accord. Alternatively, in
such an emergency the rudder may
be easily lifted up to become disen-
gaged without coming adrift from
its fixing. The complete rudder
assembly is shown in Fig. 37.

The Tiller

The tiller is made of mahogany
1in. thick, cut to the dimensions
shown in Fig. 39. It is attached to
the rudder between two cheeks
secured . to the top of the rudder, as
in Fig. 38.

A Ring Bolt

A ring bolt is necessary at the
bow, to which is secured the painter
used for mooring or towing the
dinghy. It is usual to have the ring
on the outside of the boat, which is
especially useful when the dinghy is
towed astern another boat. The bolt

Hoie for Y4 .
brass bolt.

He—_ Brass screws.

Fig. 38.—Method of

attaching tiller to
rudder.

7 5 S Fig. 40 (Left).—Method of fitting the ring bols.
= 7—7: = o Aot Fig. 41 (Right).—Dezails of the draining cocks.
;__; is kept ashore so that rainwater may be
- ' ! drained out easily without having to upturn
36 { the boat. In fact, they serve as drains even
in the absence of the owner if the bow is well

Fig. 39.—Dimensions of

propped up. Two #in. holes are drilled in the
the tiller.

transom on either side of the hog (see Fig. 41),
and as near the bottom of the boat as possible.
Two brass plates are fitted over the holes and

and the knee on the inside, as shown in
Fig. 40. The nut should be well tightened,
the surplus thread sawn off and the end of the
bolt riveted over.

ordinary corks are used to plug them when
afloat. It should be noted that these are
pushed into place from the outside so that the
water pressure keeps them in position.

The heading photographs show the com-
pleted boat under sail and Fig. 42 is a view of
the boat interior, giving an idea of size.

Draining Cocks
These are usually fitted when the dinghy
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M

N advantage of this enlarger is that it is
4

constructed throughout in wood and,

therefore, comes within the scope of

any average handyman. It has been in
continuous use for over 25 years and as there
are no mechanical parts attached failure during
use. is practically impossible.

It was originally designed to serve in three
capacities : first as a centact printer, by lifting
the housing lid and exposing the sensitive
paper and negative to direct light; second,
as an enlarger and reducer ; and third, as a
dark-roem lamp to give safe light whilst
‘developing bromide prints. It was found
advisable, however, to cut out the first
reqairement as the different exposure times
for the same size of print varied considerably
and tended to confuse the user when making
bromide enlargements.

As will be seen from the photographs,
Figs. 1 and 2, and drawing, Fig. 3, the
enlarger consists simply of a wood base
attached to which are the easel (for the bromide
paper holder), lens and camera blocks with
lamp housing and lid.

Base

The base is constructed from wood 1in.
thick and is 7in. wide X 423in. long. In one
end is cut a }in. wide slot 17in. long to take
the pan-hcad bolt and wing-nut that secures
the stand for the bromide paper holder.

On each sidc of the base and at the same end
are attached two strips of wood 19in. long
and of 1lin.:< }in. section, these are fixed
in position so that the base is lifted lin. off
tte ground. (See the side elevation in Fig. 3.)

Through the end at which the lamp housing
is situated is cut a central rectangular hole
2}in. x 3}in. wide. (See the sectional side
clevation in Fig. 3.) This takes the detachable
ventilator which is constructed from }in. X {in.
seciion wood and a piece of sheet tin plate
sin. x 3}in. tacked in position. Details are
shown in Fig. 5 and at B in Fig. 3.

Lamp Housing

This housing is made from wood %in.
thick, the front piece being 8}in. deep X 7in.
wide, the sides 9}in. deep X 14in. long and the
back g3in. deep x 7in. wide. The front section
is recessed 4}in. diameter X }in. deep with
a hole cut centrally in this recess to sizes
given in Fig. 9.

The sides are screwed on to the base with
an overlap of }in. below the base to match
the opposite end, thus raising the whole
enlarger }in. above ground level for ventilation
purposes.

Through one of the sides is cut a hole sin.
wide X 4in. deep over which are placed two
sheets of photographic linen; the inner one
being red and the outer one yellow. These
sheets are cut larger than the hole so as the
wood frame which surrounds the hole secures
the linen to the housing side.

KING HORIZC

N.B. Ecch part referr.d

to by a letter is fully dc-

tailed in a separate sketch,

and the letter is repeated
for easy reference.

17’3

I N T T 5 I i N e o e

”

- 9

The back has a iin. diameter hole drilled
through it at a distance of 6}in. up from the
bottom and central in the width. This is to
take the brass tube carrying the flex to the
source of light.” The whole housing is

strengthened internally with jin. square iy "+
Wk %
L "

3?2 opH

Hole to- take S5 - =
sq. neck, pan hesd
bolt with wing nut

and washer Height

to suit

Fig. 2.—The enlarger turned on its side to show inside lamphouse.

SECTIONAL SIDE ELEVATION
£y
§ %
L 17" slot. length >
8” //?l = — = - ‘.V
3%
\[-
2 PLAN VIEW  with cover |
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)NTAL ENLARGER

A Design Mainly Using Wood and Utilising the Camera
By A. WOOLARD

Red and yellow
photographic o 0
linen fitted here

I | = : :
3.7 : IS%, ]
@\M T e ([T |
\r~- : l 4|// :
|. ) 5 {
2

section wood at each corner and round the
base.

At a distance of 33in. down the inside of the
housing are fixed two horizontal rails of the
same cross-section ; these act as supports
for the lamp guide. Note that the lens
adaptor block must be in position inside the
housing before the strengtheners are inserted
as some of the latter are secured to this
block (see Fig. 3).

section wood, fitting into the top
of the lamp housing.

The handle which is recessed
for finger grip is grooved on the
underside as shown in Fig. 12
and screwed into position over a
rectangular hole in the lid. This
hole 'is covered underneath by
means of a piece of tin raised

834"

Housing Lid

This lid is 8}in. X 143in. [*——35%" i
long and is spigotted on

the underside by means

3% S%—

=

of a frame of §in. X 9/16in. T
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Fig. 4.—Details of the easel for the bromide paper.

374

A

Tin sheet
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Fig. 5.~—The detachable ventilator.

clear of the lid with two strips of wood.

The ventilation of the enlarger is now com-
plete, -allowing a free passage of air to be
admitted through the base, into the housing,
and out via the lid and handle..

Lens Adaptor Block

As will be seen in Fig. 8, the hole is cut to
suit the lens that is available. In the case of
the enlarger shown a pair of convex condenser
lenses were incorporated, both being housed
in a metal container and a sliding fit in the
adaptor block. Previous to this a piece of
frosted glass together with a higher candle-
power lamp was used which naturally required
longer exposures during printing.

Within reasonable limits the size or number
of condenser lenses used does not matter,
though it must be noted that the diameter is
dependent on the largest negative that is to be
enlarged, and this diameter must equal the
diagonal of the negative.

Whatever size lens is used the distance from
its centre to the base of the block, a distance
of sin., must not be altered.

This block is attached to the inside of the

Fig. 3.—S8ide elevation, sectional side elevation and plan
view of assembled enlarger.

Cover and bromide paper
holder are not shown in the plan view.
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Lugs can be bent 9s denoted

@ by dotted line to allow for
drop deflection of bulb
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B8.5. lamphoider
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Fig. 6.—Lamp guide, constructed from tin or
copper sheet.
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Fig. 7.—Camera adaptor block.

Gap to allow free sir ventilation between lenses
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Dismeter o suit lens
NB. 5"¢ dimension must not
be altered

Fig. 8.—Lens adaptor block.

front section of the lamp housing as seen in
the sectional elevation in Fig. 3.

Camera Adaptor Block

A great saving in the construction of this
enlarger is made by using an ordinary plate
camera (double extension preferred) which
any enthusiast would naturally have for special
jobs, including copying. The block shown in
Fig. 7 will vary somewhat ; mainly depending
upon the focal length and shape of the camera
which is proposed to be used, and the range
of enlargement and reduction required.

Negative Holders

All these holders are constructed of 5-ply
(smm.) and recessed s5in. square to 2-ply
thickness to receive the megative cover plate
which is sin. square and made of 3-ply from a
5-ply sheet. R ) .

The holder shown in Fig. 11 is for 3}in. X
2}in. negatives, but the same size of holder
can have holes to take 2}in. X 2}in. negatives,
etc. The centre of the negative when in
position in the camera adaptor block must be
on the centre-line of the camera.

Bromide Paper Holder Stand

This stand consists of a frontal upright piece
of gin. deep X 7in. wide strengthened at the
top, two supporting side pieces (these being
made from one piece of wood 3jin. X 6in.
long and cut diagonally) and a base through
which is cut a 5/16in. square hole to take the
can head belt, and screwed on to the stand

NEWNES PRACTICAL MECHANICS

face with countersunk screws.
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Care must be taken to see that S22 ¢ " @
the screw heads fall below the T ’ i
surface of the wood to ensure V4 M — Si=—ay
that the bromide paper holder % Sts” S
slides smoothly in the stand. Mg’ f
The guides for the paper - - 7
holder are made from tinplate, |;%; 1% ,
bent and tacked or screwed !,
into position as shown in Fig. 4. 8 —f,, “ph i I
Through the front piece is 2B 1T —T—T115 SEL-H o i i
drilled a scries of staggered ¥ uf I8
holes for the adjustment to the ’ [
level of the paper holder. The 4 L |
tapered wooden peg is inserted 2

into the appropriate hole when
adjustment has been made. If
a plate camera is used, finer

¥
!
15 /_"']/

adjustment may be made by
controlling the rise and fall
front of the camera.

4 7 1 / .
' 7
Cover plate. To be
3 placed in recess. Made
3" from S ply reduced to
54 3 ply

R Jply recessed to /ply /

thickness

Fig. 11.—Derails of negative holder.

Bromide Paper Holders

All holders are constructed
of 3-ply with tinplate front;
the outside dimensions being
such that they are a sliding fit
in the stand, and the inside
hole dimensions being to suit
the ‘standard size of bromide
paper. The holder shown in
Fig. 10 is for standard half-
plate paper, i.e.,, 6iin. X 4}in.

The tinplate front has an
aperture smaller than the
standard size paper in order
to give the white surround
necessary on the final print.
Into the aperture in the frame
is fitted a 3-ply retainer that
holds the bromide paper in
place.

Various slides will, of course,
be constructed on the same
lines to suit other standard
sizes of paper as required.

Recessed

Lamp Guide
Fig. 6 shows the electric
socket attachment for guiding

2k - %’
M

i ps

3/é~ T g ] : i L 474 dia.
5" N
l ! J Recessed %’
Iomrte—3f5e
j»

Fig. 9.—Front panel of lamp housing.
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@. e g3 8 snug fit
le—— 7= 0 apertyre

I ply
Fig. 10.—Details of bromide paper holder.

the lamp which can move in a horizontal
direction. The lamp can be moved nearer
or further away from the condenser lens as
required, simply by movement of the brass
tube shown.

@ |

8?4"

for
finger grip

% m
Y 2
.................. -
5 e
o il
{0 ——
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/ Bl
Z ':
m.sh;et 9?2” “!

Fig. 12.—Details of cover (see also Fig. 3).

The lugs on the guide can be bent down or
up to bring the centre of the lamp exactly in
line with the centre of the condenser lens.

A point to note regarding the lamp for this
enlarger is that it should be of the * pearl”
type with all lettering removed from the end
of 1t before using.

In conclusion, the range of this enlarger is
such that a 2}in. square negative can be
enlarged to cover whole plate size, i.e.,

in. X 63in. or can be reduced to 1}in. square.

An additional degree of enlargement can be
made by fixing an extension base on to the end
of the enlarger, this being 7in. wide X 20in.
long with a slot 16in. long and the same width
as the one in the enlarger base, drilled and cut
along the centre. With the addition of this
cxtension, a portion Iin. square of the 2}in.
square negative can be enlarged to cover
81in. X 64in.

A Fascinating New Book !

THE ELEMENTS
OF
MECHANICS AND MECHANISMS

By F. J. Camm
432 pages, 48l illustrations

30/-, or 31/- by post from
George Newnes, Ltd.,

House, Southampton Street, _
Strand, London, W.C.2

Tower
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HIS series of articles on the radio control
of models has so far concentrated on
the Mark/Space system for model boat

control and the sequence system for aircraft.
Readers will have seen how these systems, with
-some of the ‘embellishments detailed, can give
several channels with easily made and very
reliable gear giving consistently good results
in contest work. The most serious challenger
to these systems, however, namely reed
control, has met with considerable success.

Reed System Principle

The basic idea behind the reed system is
that each channel or control function is
represented by an audio or musical note, thus

Paxofa/lnt
contact—ms
supoort

Magnet
A

Lamingted
pofe piece

Reeds cut from

10 thou. stee/

shim and silver
plated

~e——-—Microphone ¢ype
magnet

Fig. 1.—Construction of the reed unit.

on a boat starboard rudder might be obtained
when one note (say middle C) is transmitted,
whilst port rudder, and engine speed control,
etc., use other notes. In the model, therefore,
we must have a receiver, and this must feed
some device which can recognise and separate
the various notes received. This function of
separation is carried out by the reed unit,
which depends for its operation on the fact
that a reed of say, steel of certain dimensions,
will vibrate at one frequency only. If this
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steel reed is placed in-a pulsating magnetic
field it will not be affected by the magnetic
forces until the fre-
quency of pulsation

L b

12.—Tuned Reeds and
Audio Control

(Concluding Article)

as in Fig. 2. The condenser across the
relay holds its contact closed in spite of the
interrupted current flowing through the coil.
This relay then feeds the servo mechanism.
The condenser size used can vary considerably
with the type of reed relay used and with the
relay voltage available. The values given are
typical but the precise value should be obtained
by experiment. The correct value. is the

of the field is identical

. Reed Unit Coil
with the frequency at / Y

Receiver HI+45V.

AMAAAAAAR AL

which the reed can

VWYWYWYYY
R/

AMAAAAARA

vibrate. Then, and
only then, will the

reed start to vibrate.
R

The Six-reed Unit £
A typical six-reed
unit (six reeds are
the normal maximum
in general use at the
present  time) is
shown in Fig. 1I.
The wunit consists
essentially of a coil

Last valve

o
Recelver

g
.S'L;L

YYYVYVYVVYY

il
.5,;L

to produce the field,
alaminated pole
piece, and a per-
manent magnet. This
magnet is used to
obtain a greater
change in force with
a given change in coil current. The reeds
are arranged so that the field passes through
them and when the coil is fed with current
at the natural frequency of one reed, this
will start to vibrate. In vibrating the reed
touches an adjustable contact and makes
a circuit to close a relay. The reeds are
silver-plated and the contact screws silver-
tipped to obtain better electrical contact.
The latest practice is to use gold instead
of silver and it is reported that this gives
even better results. The intermittent contact
between the reed and the screw contact is
not used to operate servo mechanisms
direct, but is simply used to close a relay,

—

RI, R2 and R3 are
current limiting
resistors = /00000

Reed Unit Peetlf Relays

10 KO
*SpF

WO 2
eSuF

Wi—

10KQ

=] I SuF

Fig. 2.—Wiring the reed unit.

¥

Servo Motor

Speed Control
Batteries

Escgpement

Fig. 3.—A typical reed installation using three
reeds.

smallest condenser which will hold the relay
firmly in when the appropriate reed is
vibrating.

A typical reed installation using three reeds
is shown in Fig. 3. Here it will be seen that
two reeds are used for rudder control, whilst
the third is used to operate a sequence switch
to control the engine speed.

It will be apparent that many schemes can
be devised for different controls using reeds,
but all systems have the above mentioned
reed relay arrangement.

The Radio Part of the System

This is a conventional transmitter to
produce radio frequency power. It is con-
nected to a modulator which is a means of
producing the various audio tones required
and impressing them on the R.F. signal. A
separate control box may be used with push
buttons for each tone. In the model there
must be a receiver to pick up the signal,
amplify it and feed it to the coil on the reed
unit.

The transmitter circuit detailed in the
article in October, 1955, is quite suitable for
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[~ reed work,.except that the H.T. connection
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reactions. big

must be made via the modulator. The circuit = HT+ snag, however, is relia-
of this transmitter is given in Fig. 4. Fig. 6.—Phase shift type = 680 g bility, since a complex
There are many types of modulator suitable oscillazor and modulator. /00KQ= .50} sk control box if not very
for reed operation. They usually consist of a = ~well made, so as to be
small valve arranged as an audio oscillator 1 very reliable, can be
with part of the circuit so arranged that by o,  very much of a “ white
pressing one of the buttons on the control 0/ to  clephant.”
box a steady note of the desired frequency is & Tx
produced, and fed to the transmitter. An Radio Gear Re-
amplifying stage between the oscillator and [ 400~ 400pF 4O uired in the
the transmitter is sometimes needed. Two g‘lodel
typical circuits are shown in Figs. 5 and 6. In Fi is sh a
Fig. 5 is known as a blocking oscillator type b i 'nal lgercils :C&Viv\?er
and the three tones are selected by pressing = = g;plihis circuit B7d
S1, 82 or S3 in the grid circuit. R1, R2 and L \Eiﬁfn - e alves are shown, but
R3 are adjustable so that the note can be 3§\ B | iRk tnweight
altered until it causes the maximum vibration = —> o th E lgo reasgon
on the reed. It must be stressed that with all X vl set? ngl-sai?l valves
these simple modulators only one note at a Hi— v;' yld t be used, at
time can be produced. The modulator in 4 ol nof Vi and
Fig. 5 is coupled to the transmitter via two k- a\?y raItte w(i)fl be seen
output transforme:rs'back to back. With an e 13 thza.t Vi is the RF
aquo modulator it is essential that adequate Yeso i stage which tunes the

M+

AAAAAAR

33

_ | AT
ey T
LT+

= L B i

Fig. 4.—The two-valve transmitter circuit.

H.T. battery supply is available. If this is not
watched carefully two faults can occur. The
first is that if the H.T. voltage drops appre-
ciably during a run the audio tone will change
and the reeds will no longer be in tune.
Secondly, when no signal is being sent the

T+
l Transformers ,;gv
MF
-
- * o/
HE HT+
IS4 to Tx.
Push
Buttons
H.T+60V

(Screen Feed)

Rl R2,RI varizble
to fune notes
=500k

L1 -

LT+

Fig. 5.—Blocking oscillator type of the generator
and modulator.

Note Tuning
Potentiométers

H.T. voltage may stand at, say, 95 volts ; when,
one button is pressed the H.T. current rises
and this may pull the voltage down. The
result is that the note siarts on the correct
“tone but immediately falls a few cycles which
candbe sufficient to go out of tune with the
reed.

signal and rectifies it.

Biss —3 to —6U This is then passed

according to valve

to V2, which is an
audio amplifier. The
amplified signal is

then fed to V3, which further amplifies and
supplies sufficient signal to energise the reed
unit which is in its anode circuit. The con-
denser C8 is shown as 0.05 uF. This should
be considered as a typical value, since the
optimum value can vary considerably with
different rced units. When the set is being
tested, various values should be tried and the
one which gives the best reed vibration
utilised.

The set shown in Fig. 7 would also operate

r_él HT+ 45y
Miniature |
3-30pF F Choke
(Beehive) LEG P ﬁze;g
l C6 680
c/ i
100pF
ce =
) i L %090/
10pF ; = O wE
AMAAAAAAR =
RALARARAAALS ::PS
RFC =TMn
M2 =
1 A HI=
= +co
1 5 /71 =
I A s
== r 2 or 25V OC. I LT+ 15V,

Fig. 7.—Three-valve receiver for reed control. Deaf-aid valves can be substituted for ultra-
lightweight sets.

The modulator shown in Fig. 6 uses what
is known as a phase shift oscillator. Again,
three tones can be produced and can be
pre-set to tune to each reed. A separate
control box is also shown coupled to the
modulator via a screened lead. The second
valve in this case is an amplifier and the trans-
mitter H.T. line is coupled straight to the
anode of this valve.

Some modellers have produced quite
complex control boxes where, say, for an
aircraft a “ joy stick ” type of mechanism is

jutilised to operate switches which will give
the required audio note for the particular
function wanted. There is possibly quite’a
lot of scope here, since the less the operator
has to think out when controlling, the better.
A well-designed control box can give a reason-
able “ feel ™ to the control of the model and
makes the best use of the operator’s automatic

quite happily if the first stage, including Vi1,
were replaced by the receiver detailed in the
September, 1955, article of this series. The
H.T. line for that receiver would have to -be
fed by an audio choke and an R.F. choke, and
the output to V2 taken from the junction of
these chokes just as in Fig. 7.
(Conclided on page 93.)

o—— OO0

[1]
L ¢

Q)
p—————n

'_{E'C__ (8)

Fig. 8.—Circuits for *“ series > and * parallel »
" resenance.




November, 1956_

NEWNES PRACTICAL MECHANICS

91

abrasive papers and cloths

by CARBORUNDUM

GARNET COATED PRODUCTS For wood-
workers, CARBORUNDUM make papers and
cloths coated with grains of specially
prepared garnet. Careful factory prepara-
tion and size-grading of the tough, hard-

wearing garnet grains produces abrasives-

that do better work than glasspaper can,
and go on doing it longer. Garnet-coated
papers by CARBORUNDUM are excellent
for woodworking. They are available in a
wide range of grit sizes from coarse (for
really fast, easyremoval of material) tovery
fine (for producing super smooth finishes).

Coated abrasive products by CARBOR U ND U M

THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER

ALUMINIUM OXIDE AND SILICON-CARBIDE
GRAINS Papers and cloths coated with
ALOXITE* (aluminium oxide) or silicon
carbide grains are made in grades and grit
sizes suitable for woodwork, for all classes
of metal finishing, and for rubbing down
paintwork on metal or wood.
WATERPROOF PAPERS FOR USE ON CLOG-
GING MATERIALS For sanding or rubbing
down materials of a clogging nature,
CARBORUNDUM make special water-
proof papers with silicon carbide grains.
These papers can be rinsed in water during
*Regd. Trade Mark

From your local tool shop or hardware store

use, whenever the abrasive becomes.
clogged with material removed from the
work. They are specially suitable for
rubbing down paintwork, whether in
house decorating, or on car bodies, or
other metal or wooden surfaces.

ELECTRO-PLATING PRGCESS Compared
with grains of crushed glass or of natural
emery, grains of silicon carbide or of
ALOXITE are more regular in shape, and
are tougher, more enduring. In the manu-
facture of all their finer-grained water-
proof papers, CARBORUNDUM use an
electro-static coating process for deposit-
ing the grains. An electro-static field
arranges-the grains so that they stand on
end in the adhesive that binds them to the
paper. These electro-coated papers make
work easier and quicker because the cut-
ting edges of the grains are more effective-
ly presented to the work. This is a typical
example of the care that CARBORUNDUM
take to manufacture the best coated
papers and cloths you can buy.

17 PHONE: TRAFFORD PARK 238
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Telephone : MUSEUM 9594

H. FRANKS

58-60, NEW OXFORD ST.,

LONDON, W.C.1

HOOVER BLOWER MOTORS, Ref,
10KB 115, 122{ volts, as recom-
mended for car heater system in re-
cent issue of P.M., price. including
Insr.ructlons for making car heater

adapting for 6 volts, 32/6 each.

" Ll)Ll'l‘lO\ GEAR BOXES, made |
by Werle-Korfl Gear Co., U.S.A.,
fitted in die-cast case, 3Zin. diam.,
1iin. thick, base plate four hole
fixing, input splndle 3/16in, diam.,,
output lin. diam., reversibie, ratio
296 to 1, max txansmlsslon capauty.
1:50th h.p., 20 - e

DITTO—Ratio 108 to l input and out-
put spindles 3/16in. diam.,, 20~ each.
Special quotatlon for quantity,
CDRAYTON ” TYPE R.Q.R. MOTOR
UNITS, 230 volts A.C., 50 cycles, %
watts, cont, rating. final speed
‘_r.g.m.. unused, £5 each, .

STAINLESS S'I'FEL AERIAL W IRE.
gauge 7/015 in 1.600ft. reels, ideal fi
soll heating, electrlryiug fences, etc
Per reel 37/6
[ K SYNCIIRONOUS  CLOCK

MOVEMENTS, 200,250 volts A.C.

50 cycs., with spindles for hours,

minutes and seconds, in bakelite,

dustcover, 3in. diam., 2in. deep wi
flex lead. l hole ﬂxlng. up to 18in.

n ach.
[{.I:O W TELLSCOPF.S 6 x 45 mag.,
built-in graticule, Igeal for day of
nigh t use, rific ranges, etc., unused,

ATURE 12'24 D.C. MOTOR-
GEAR BOX UNITS, final speed to
6 10 10 r.p.m.. overall size 4iin. x 2in.

X 3in., 32
NEW U'\l’) POWERED TELE-
PHONE HANDSETS, G.P.O. pattern.
Will make efficient 2-way inter-com,
no batteries required, 50/- per pair.
ALTIMETERS, sensitive type, Kolls
man, Mk. XIVB. Reads to 45,000ft
by means of 3 pointers, indicating
nearest 20f1 r. mllhbar scale and adjust-
ing knob, used, 41/- each
Ex-'\A\ Al. ll lGHT ANGLE TELE-
SCOPE, C.R.P. Mk. 1, made by Cooke,
Troughton & Sons, Ltd., fitted fAlters,
10 x magnification, overall length
13!in., weight approXx, 14lb. £4.17.6.
(LOLK“'OI(I\ DRIVEN TIMERS
variable, 5 t0 30 mins. Fitted 15 amp,
contacts Totally enclosed,

17/6 ¢
v E\\hlt S\ \LllllO\ol}\ MOTORS
. A.C. 3 watts. Final Speed
ol 30 I.p. m Ideal for Timers, etc. 16/6.
"RACTIONAL MOTORS, 1/100th h.p.
2001250 volts A.C./D.C. Length 3fin.
Dmm, 2%in, Double—endcd spindle
iin. diam, 30 -

#.C. MAINS S(ILLNOIDS 200/250 v,
41b. per {in. pull. D,C, resistance 200
ohms. Ditto3 lb. pull. D.C. resistance
300 ohms. 10/6 each. Discount given

for Jatge quantities.
STEP-DOWN TR \\SFOR\ILIN in-
;,ut 180/230v. A.C., 50 cycles, output
2, wmdmgs 4.2, 4.2v. 10 amps., ideal

soll heating. spot welding, 22
SPI-,RR\‘S 1 70th-h.p. 115-Voit A. C
MOTORS, constant speed, 3.000 r.p.m.
governor controlled, continuous
rating, size 5}in. x 30, x 3in., spindle
diam., 30'-

{n.
P.V.C. 3-CORE 1.044 C ABLE, White
Flat. in 100 vard Coils, 75/- per coil.
EX-AIR_MIN. GEAR PUMPS,
Type RFP/1 madc by Rolls-Royce,

size app X 5in., 27
LLF - 1 lh IMMERSION
rumye (Eleurlc) Ex-Air_Ministry.

Fitted 24v. D.C. motor, will work on
24v. A,C. Overall length 20:24in., de-
lvers approx. 150 g.p.h. ldeal for use
in caravans, bom.s ctC.y 37'6.

NEW  CHEYWOOD "™ Ex-R.AY.
(‘o\ll-umsons. ressurg 45 lbs.
re sq. inch, internal spline lin. diam.

H‘or palnc spraylnz. lab. use, 47/8.
BLOW ERS 200 250 volts,

/DC 300 watis, 7in. dlam., 6in,
dcep Gutlet, 11in,_ dism.  Fitced
carrying é\andle Flex and Plug.

Unused. £5.2.8.

PRESSURE PUMP UNITS. Operated
by 24 volt A.C./D.C. motor, develops 10
lbs pressure or vacuum. Complete

Made in U S.A. Ideal for labomtorv
use, eto. New. £ em ich,

sin. AM NT-AXIA EX-
T RACTOR ¥, \\S 24v. D.C. or 36v.
A.C. Fitted suppressor units. Ideal
for caravans, yachts. etc. Unuscd,
complete in transit case. £4.

IROTAI!Y RHEOSTA N ’I‘ype H.

nghm 2, amps. 5in. dlam. Unused.
12/8 ¢

WESTERN ELLCTRIC BLOWER
MOTORS, avallable 12 volts D.C. or
110 volts A.C./D.C. Suitable for car
heaters, projectors or miniature
vacuum cleaners. ete. Ql:fe'l in, x3lin.
anprox. Price, 29/- eucl

TUFNOL I'ULLLYS. m.t.ed ball-races,
8iin. external, 38in. internal bore
U-shaped groove, 3.8in. wide, 3 6
nprh, 27/§ nor daz.

KURMAN ELECTRIC CO. S AL
SIGMA PATTERN lllGll-SPLl-,l)
RELAYS, Coil, 1,950 ohm, operated
on 10712 volts D.C., 5 mA. S.P.C.O.
heavy duty contacts, 126 each.

FULL MAILING PRICE LIST 6d.
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BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP,
WIRE
3,000 Standard Stock Sizes.
NO QUANTITY TOO SMALL.
List on application.

H. ROLLET & CO. LTD.

6, CHESHAM PLACE, LONDON, S.W.1.
SLOane 3463

Also ar LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM

THE MULTI - PURPOSE
LIGHTER FUEL

@ Removes Stains & Grease-spots
@ !deal for Watch Cleaning, etc.
@ Suitable for Petrol Blowlamps
@ Lead-free—leaves no residue 100z, Tin or'Bottle I/11
CAPSULES LTD - STRETFORD - LANCS
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ELECTRIC WELDING PLANT

NEW ARC WELDING SETS by
{eading makers. Examples : 85 Amps Out-
put, £22 ; 100 Amps Output, £26 ; 160
Amps Output, £34 ; 200 Amps Output, £40.
NEW SPOT WELDERS—Portable from
£25 ; Pedal-operated from £55
ELECTRIC CARBON WELDING
SETS for Sheet Metal and Moétor Body
Work, £8.16.6, s
All available for 220/250v. S.P., 400/440v..
or any other A.C. supply voltage.
Prompt Quotations to Overseas Enquirers.
EXPORT PACKING AND SHIPPING.
Freight, Insurance, Customs and Banking
Formalities attended to.
CATALOGUE of New, Surplus and Second-
Hand Electric Welding Plant for stamp,
HARMSWORTH, TOWNLEY & CO.
jordan Street, Knott Mill
MANCHESTER I5.

FOR WORKS, LABORATORY
——— OR HOME USE —

“DERMIC’"
OILER ‘

5/9

Post Free

As supplied to Official - Departments
and Underctakings, Engineering, Avia-
tion and Electrical firms, etc.

Use a * DERMIC " Oiler for clean and
accurate lubrication of models, clocks,
watches, sewing machines, typewriters,
movie cameras and projectors and any
delicate instruments or mechanism.
Can also be used for the clean and
efficient application of soldering fluid.
Packed in box with full instructions.
Get one from your focal Model or Tool
Dealer or send direct to the actual
man ufacturers.

S. & B. .PRODUCTIONS,

Orton Buildings, Portland Road,

South Norwood, London, S.E.25.
Phone : LIV 4943

“SPACEFLIGHT”

An important new factual magazine on astronautics, rocket cnginccring
and astronomy, written in popular style issued by authority of the !
British Interplanctary Soeiety, profuscly illustrated and with many
regular fcatures ahd news from all over the World.

All articles specially commissioned :— |

Kenneth Gatland writes on * The Artificial Satellite,”

Wilfred Neat on * Fundamentals of Astronautics,” |
A. V. Cleaver surveys *“ Careers in Astronautics.”

Dr. A. E. Slater writes on * The Colour of Martian Vegetation.” |

Later issues will cover the whole field of associated scicnces.

To keep abreast of developments in this rapidly cxpanding field, order
your copy now. Issucs bi-monthly, 48 pages. Ann. Sub. 18/- (post
frce). Specimen copy 3/- post free.

TUNGSTEN CARBIDE TIPPED TOOLS

PLUGGING DRItLLS
For clean raund holes in brick, concrete, tiles, marble, etc.
for all fixing jobs with Maso Plugs.

GLAZEMASTER

For drilling windows, mirrors, glasses, botiles, plate glass
shelves, etc.

Write for Booklet P.M. Obtainable from your Tool Stockist,
and Ironmonger,

MASON
MASTER

7/{ Za dtsmens (Hocee

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

Tel: BRAUNSTON 351-2

NEW CABLES & FITTINGS

TOUGH RUBBER CABLES
ver yd. 25 yds. oovds 100 yds.

id. 15/~ 29/6 58]-

1,044 3-core 1i‘gla. 21 416 823

3029 Twin 11d. 196 38.- 75
3 T.&E. 1/0id. 236 48/3 3
7029 Twin _ 1/8 32/8 643 1@-
709 T. &K 1'8:d. 41 806 158/8
7 8 82 fo 45~

Maroon, 25 yds., 1 yds., 22°8. TRS,
VIR Lea Cablesofali slzes Holders, C.G..
8-. Batten, doz., 12'-. Roses, Brown, 8/- ;
White, doz., 10-. Jnc. Boxes, Sml., ll-;
Lge., doz., 13- Switches, 1-way. 18/}
2-way, doz., 24’-. White Swjt.chns‘l-v\ay,
24/- 1 2.way, doz., 30'-. Flush Switches,
1-way, 18'-; 2-way. doz. 24’-. Ceiling
Cord, do., 1-way. 51-: 2-way, 6/~ 2 amp.
2—pin Sw. plugs & Tops, ea., 3/-

3-pin Sw. plugs & Tops, ea. ’5v8 15amp. &pln

w. plugs & Tops, ea., 8 5 amp. 3-pin
ditto, A.C. only, ca., 8-. Wood Blocks
3x4,5/-: 31 x1,76; 3 X$.686: x

3, 1 s 8X3X ¢ 5EX
mw doz,, 8- wnm.ax;.a'-; 34X, Y-
4x1,9'-. Cable Clips, 8ml., 29 ; Med., grs.,
33. 15 amp. D.P. Insulated Sw. fuse, §/8.
21 amg. Ironclad, 2-\vay, 15A, Spltr., 13/8.
amp. Ironelad D.P. Switchiuse, 19/6.
Mot,al 5-way Consumer Unit, 42'6. Sw.gear,
Fuse bLds., Splus., all types. Lamp Bulbs,
15, 25, 40, 60 watt, 12/- ; 76 watt, 15/~ ; 1C0
watt, 17/- 150 watt, 24/ ;: 200 watt, doz.,
30’-. Carbon Buibs, 230v. 16 C.P., doz., 20'-.
lmmersxonl-[eal.exs 3kW., 65/ A.C. Motors,
t h.p. 200220 v, 110 lhpd 135/-.
Single Car C'\blc '10 vds., 8- ; 100 yds., 25/
Conduit & Fittings, {in. and jin. Industrial
Reflectors, Tubular Heaters, Fluorescent
Fittings, Time Switches, Electric Motors
and all electrical equipment. Full lists
on reguest. Single lto&x‘]s supplied. Satis-
faction guaranteed. : Cash with
order ; carriage paid if over £4 ; orders
of £20 or over less 5 per cent. discount.
Op2n dally inc. Bat.. 9to 6 : Thurs.9to L.
Callers Welcomo

LONDON
WHOLESALE WAREHOUSE

165 (PM), QUEENS ROAD
PECKHAM, S.E.15

Tel. : NEW Cross Ti43 or 0890.
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The Audio System

As far as model control goes the audio
systems owe their success to reed units, since
these units provide a lightweight and relatively
incxpensive method of separating the various
notes received, and sending the signal down
the correct channel. It must be mentioned,
however, that this separation can be done by
other means which are as yet not nearly so
popular. Most of these methods depend on
the fact that a circuit can be made to resonate
to an audio frequency just as the tuning
circuit of a radio receiver resonates to a
radio frequency signal. In both cases a circuit
such as Fig. 8A and 8B will resonate at a

I
frequcncy found by the formula f —
e y. 27VLC
where f-frequency in cycles/sec.

L =inductance of coil in henrics.
C = capacitance in farads.

Light spring steel arm

Soldered knob on,
feet of clock

Grooved brass plates

pelf ——————"]

Batrery
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In Fig. 8A the components are arranged for
““ series ”’ resonance, and with such a circuit
the maximum current will flow when the
voltage applied across the circuit is at the
frequency found by'the above calculation. In
Fig. 8B * parallel ” resonance is shown, and
in this case the resistance, or, in A.C. terms,
the impedance of the circuit will reach a
maximum at the resonant frequency.

At first glance this looks like a very promis-
ing means of separating audio frequencies,
but a few calculations show up the snags. For
R.F. work a condenser of a few micro-micro-
farads and an inductance of a few micro-
henries will produce resonance at, say, 27
Mc/sec. and our circuits use such components.
For resonance at audio frequencies, however,
we find that large condensers and huge
inductances with iron cores are necessary.
This was the position until special inductances

An Electric Bell Actuated By
_An Alarm Clock

By W. WALL

N ordinary alarm clock which, at a set
A time, is capable of actuating an electric
bell, makes a very efficient morning

And when it is in no way wired
to the bell, has no
peculiar  appearance,
but causes the bell to
ring continually until
the clock is simply
picked up and set down
again, it is both neat
and- foolproof.

The details of such
a  contrivance vary
slightly with different
makes of alarm clocks
to which it is to be
adapted, but, in prin-
ciple, they are as
follows.

A light spring-brass
arm (or a rigid arm
with a light spring
fixed at its far end) is
secured by one end to
the base front of the
front plate of the move-
ment of the clock and
insulated from it.

To a point near its attached
end is bolted one end of a
short piece of insulated bell-
wire which passes outwards’
through the clock case and
through the insulated foot of
the clock and emerges on the
surface of the foot as a small

alarm.

Fig. 1.— soldered knob.
Details of the The other end of the
‘0"’1’[";;“”‘:“5 spring-arm is bent down-

wards at right-angles for
about 1/16in. and the cdge of the bent end set
permanently at about 1/32in. above the face
of the cam-wheel in the alarm-set position.
At the metal knob on the standing-point
of the other foot of the clock ends a wire
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wound on Ferroxcube cores were produced
which give high values of inductance with
light weight. These inductances then, together
with suitable condensers, can be used to form
frequency selective circuits so that although
the receiver feeds all the circuits in parallel,
the only one that passes any current is that in
which the values of L and C are such that it
will resonate at the frequency of the applied
signal. This has led to some very elegant
but necessarily complex systems, but it is
certain that we shall hear more of this method
in the future.

The foregoing article concludes the present
series, but for readers who have missed any
instalment, it will be reprinted, with other
articles on radio control, in book form. A
notice will appear in these pages on publication.

which is bolted at its other end to a convenient
part of either platc of the movement.

It is not necessary to take any part of
the movement apart to effect this.

An clectric ‘bell (shelved above, or lying
upon, a battery) is now enclosed in a wooden
box made to size and is connected by mcans
of terminals to a pair of centrally-grooved
brass plates about 3in. by rin. by {in. fixed
in line, a little apart and about }in. from the
front edge on top of the box. These details
are shown in Fig. 1.

Using the Alarm

The alarm is set to the required time for
sounding. Its spring n¢ed not be wound up.

The metal knobs on the standing points
of the clock fect rest in the shallow grooves
of the respective metal plates on the box top.
At the appointed hour the cam wheel rises,
contact is made between it and the end of the
spring arm and the bell is sct ringing. It will
continue to ring until the clock is lifted from
the brass plates or until, in about 50 minutes,
the cam wheel is depressed out of contact
with the spring arm.

In the bell box of my original mode! I
incorporated a narrow chamber containing
a pivoted and projecting brass lever to the
fixed axle of which was looped the current
from the battery. The lever, pushed below
the level of its humped retaining spring, and
allowed to lie with its suitably-shaped end
resting on the alarm winder of an unadapted
clock, would fall when the alarm spring of the
clock was released and the winder began to
turn. Falling instantly into a springy V-
shaped terminal of a loop from the battery,
it completed the circuit and the bell would
operate until the lever was pulled up again
past its spring catch.

With such a box, alarm clocks adapted or
unadapted could be used and such a one has
served me unfailingly for many years.

———— FOR THE MODEL MAKER

THE MODEL AEROPLANE
HANDBOOK
Construction and Principles of all Types
12/6 (13/- by post)

MODEL BOAT BUILDING

Constructional details of Model Sailing
and Power Boats

5/- (5/8 by post)

THE HOW-TO-MAKE-IT
BOOK
12,6(13/- by post)
From George Newnes, Ltd.,, Tower

House, Southampton Street, Strand,
Ww.C.2
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(A USEFIL %

S a welded construction has been adopted
for the main framework of this toggle
press almost any garage can under-

take the manufacture. The sizes indicated in
these drawings give a reliable machine, but
the dimensions may be modified a little in
order to utilize existing material.

Some care, however, is necessary before
embarking on a wholesale alteration of these
figurcs otherwise a rather weak framework
can result. In these circumstances the frame
should be made heavier rather than lighter
becavse the extra metal can do no harm, and
tends to strengthen an already strong article.
An attempt to lighten the members, particu-
larly the base and vertical rib, can only lead
to disappointing results,

The base is dealt with first and this is
made from a piece of fin. or rin. mild steel.
There is no need to cut the length and width
to these dimensions—something a little
larger will suit, but if the piece is cut from a
large plate, then make it to approximately
these figures. Mark the rectangle with a piece
of chalk to act as a guide for cutting.

The Welding Drawing

To prevent any errors occurring through
not allowing sufficient material on a surface
for machining, Fig. 2 shows the dimensions
for tie unmachined frame. An }in. on each
facing is enough for the rough and finishing
operations, but in the case of the two circular
members—the ram sleeve and the die base,
both pieces meed facing prior to welding to
ensure they are flat. If this process is omitted
there is a risk of bad setting into position, and
the subsequent lack of machining allowance
which prevents the tools from cleaning them
sufficiently and so making a good surface.

" Bright mild steel is an excellent metal for
such items, but if this is lacking, the black
variety will serve. Drill the hole }in. dia. before
“welding if this is considered necessary, but
take care to see that the top sleeve is perfectly
vertical, otherwise the hole may not clean up
when finish boring is attempted.

A simple way to prevent any errors due to
the parts moving, perhaps through being
knocked while welding is taking place, is to
drive in small }in. dia. pins to locate them
temporarily while work is going on. There
is no need to ream the holes in which these
pins fit, because the slight degree of move-
ment that can arise is not sufficient to create
such a wide error that the bore fails to machine
correctly. Pins projecting about 3in. are
enough to ensure that all the ‘details are in
correct relationship to each other. The pins,
of course, do not play any part in holding the
frame together once the welding is completed,
and when the frame is finally fabricated they
are not visible’

Machining the Frame or Base

Rough machine all faces and edges if these
are used for location while machining is
going on, as this eliminates distortion.

Mill, plane or-even face the bottom surface
on a lathe, setting the frame up in a four-jaw
chuck if one of sufficient capacity is available.
Machine the edges while set up for this work
(if the operation is performed on either the
miller or shaper) because, if these are square,
it assists the work of holding while boring the
ram and die holes. Before attempting any
finished work, decide on the method of
attaching the frame to the bench or surface
plate ; four 3in. Whit. bolts are sufficient to
hold it securely, so drill the holes in the base
member 13/321n. or letter drill “Y > A local
spot-facing operation for the nut is useful if
the face on which it seats is very poor.

i A Practical Tool for
the Home Workshop

{
i
i
H
i
i
:

; or Garage
i (Concluded from page 37, October issue).
e B By R VBRI i

The final machining is a replica of the
roughing processes, but the boring of the
ram and die holes requires some comment

_because of the importance attached to them.

The set-up will vary, according to the plant
available and the reader can take his choice of
carrying out the work while the frame is
attached to an angle plate on the lathe face-
plate, or on the boring table. Alternatively,
the work is possible on the horizontal milling
machine using a short

pairs, and to avoid any tendency for them to
move even a thousandth or so ; if they are
soldered together while this work is accom-
plished there is no risk of different centres.
By adopting this method of manufacture,
the pair of links become one item and i
careful marking out is exercised, the result-
ing centres are close enough for the purpose
they are required.

In last month’s article, it was suggested
that the holes be case-hardened as a way to
avoid wear, and this should be done before
putting the press into service. The centre
distances on each pair of links varies but, in
order to avoid using reamers of .different
sizes, all the holes are the same diameter. This
means the fitting ‘pins, though slightly modi-
fied as regards the length for each joint, are
all made one standard size and preferably

‘hardened and polished before assembly.

The ram sleeve needs turning and boring.
very carefully. Perfect concentricity between
hole and outside diameter is essential, and in
an endeavour to secure this quality in the
work, both operations are carried out at a
single setting. A timy grub screw is inserted
through the side wall to hold the punch while
operating the press. This detail does not
hold it against the pressure exerted on the
handle, but is merely used to prevent the
punch from falling out when not being
operated. The latter item is angled to form
a seating for the screw, and the direction of
this angle should be carefully noted—it tends
to push the punch back into the ram and not
vice versa ; if the angle is accidentally turned
incorrectly, the punch is of no use at all.

The handle is built up from five pieces—
three of steel and two (the hand grips) of
either hard fibre or plastic. As a link fits
between the two lower cheeks, bright mild
steel should be used for the long member, then
the distance between the above mentioned
cheeks should slide over the link without
undue slackness, rather than not entering
because the gap is too small.

A longer handle is an asset and will enable
a greater pressure to be exerted but it should
be remembered that a long leverage can be
just as much a disadvantage because it tends

(Concluded on page 97)
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stub bar in the tapered
head.

Perfect alignment is
essential for these holes .
and this is the reason
for making them both |
the same size. If a
long $in. diameter
reamer is available, |,
this is a useful tool for
finally achieving the |
specified. diameter.: YA
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The Details

The most important
feature of the links
which operate the press
is the centre distance

Weld

%ﬁ e sioe
give /7//‘? over-

w1 .JKI

L
.

between the holes.
Close accuracy to the
stated dimensions s
not important,
provided the holes in
both the links match
each other.
obvious way to secure

this accuracy is to drill Fig. 2.—Welding draw-
and ream them in wng for the frame.

/ dra.

FRAME: | Required
M/[S all psrts

Allowance is mgde ror

bosses whichare

The machining on given dimensions¥.

a4 |

2'dia. tacing. or use square
material, See text

"
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GREATEST
INVENTION

SINCE THE ALPHABET
Gives the RIGHT word at a
glance ! Easy-Quick-Sure

TDEA AND WORD CHARTp o 4y Loy

REY WORDS Vi
UNTUTORED " Tmioite 2
THLS absolutely new and wonderfully
simple Idea and Word Charg is the most
stimulating aid to quick thinking ever
devised. It gives the word you want—when
you want it. It puts words and ideas at
your fingertips, It provides brilliant word
power., New ideas spring to your mind.
Your imagination is stirred by this simpie
but simply marvellous Chart. It provides
a remarkable list of words that many
people use for making their letters, talks,
or any use they make of words, more force-
ful and inspiring, more brilliant and
sparkling.

Ilerbert. N. Casson, the well-known

business efliciency expert, sal

* ... It is a priceless book for all

businessmen ; it gives brilllant

word-power."
Send 2id. stamp TODAY for a specimen of
the Idea and Word Chart embodied in.a
descriptive brochure. You will find its new
and simple principles as vital to your daily
thinking and writing as breath is to life.
PSYCHOLOGY PUBLISHING CO., LTD,
D ‘pt. PR/HV2?7, MARPLE, CHESMIRE

SPECIAL OFFER

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

l/' each. Postage th

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase of these fully

GUARANTEED diodes from the

manbfacturers enables us to make
this attractive offer

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, 'LITZ,
COTTON AND SILK COVERED

© ANl gauges available
B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.
©  ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET

INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable lron Cored Coil
RECEPTION GUARANTEED
Polished®* wood cabinet, 15/- post /3.
A REAL CRYSTAL SET NOT A TOY

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

PORTASS LATHES

DIRECT PERSONAL SERVICE.
LARGE DISCOUNT FOR CASH
NO INTEREST CHARGED
for easy terms.

CAN ANYONE DO BETTER ?
i/- for Lists, please. Dept. P.M.
BUTTERMERE WKS,, Sheffield, 8

—
=
3
%

. 4‘ A =
e SEIRCIR.

HOME WORKSHOP
and you have a COMPLETE

“ALL-IN-ONE vavr

Sanding
Polishing

Drilling

Mitreing

DO ALL THE ABOVE JOBS
AND MANY MORE

wIrrour
ADODING
_ANY
e O7THER

KT/
Cash price £13.10.0

{excluding deilly

YOURS ror
‘ [2‘” ~@ Jerosir

% and 8 Monthly Payments
of £0.12.6:(plus 6/- carriage)

MONEY .REFIINDED IF MACHINE RETURNED WITHIN 7 DAYS

Visit. our Stand No. 57, at the Manchester Home and Handicrafts
Exhibition—=November |3 to 24

Please send me your FREE 32-page
iflustrated Booklet I

NAME ceene

ADDRESS ...cciceeeiarninionn

- B. »ELLIOTT & COMPANY LIMITED,
VICTORIA WORKS, WILLESDEN, LONDON, #.;vdo
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"WIN SUCCESS
IN LIFE

Pelmanism Develops
Your Latent Talents

IN this crowded world there are
| more good jobs looking for
good people than good people
looking for good jobs. For so
few of us are ready for opportunity
when it occurs.

Are you ready to grasp it
.whether it is the chance of a
more interesting and more re-
maunerative post, or a fuller and
freer life in some other direction ?
Will you have the courage and
clear-headedness to seize and use
your chance ?

Take up Pelmanism and prepare
now for to-merrow’s opportuni-
ties. You are then training not
only your mind but your whole
personality. Pelmanism rids you
of handicaps which hold ycu back
—be it self-consciousness, lack of
initiative, fear or self-doubt or
simply d tendency to worry about
trifles.

Pelmanism also automatically
develops your real self. Talents
which you never knew you
possessed come to the surface.
For Pelmanism trains your mind
and character just as physical
exercise trains your body.

Remember—Everything you do is
preceded by your attitude of mind.

The Pelman training for success-
ful living has been proved by over
a million men and women of
every type and calling. It is so
clearly explained and carefully
graded  that anyone can follow it.
It is modern psychology made
practical.

-The general effect of the training
' is to induce an attitude of mind and
a personal efficiency favourable to
the happy management of life.

Send for Free Book

The Pelman Course-is simple
and interesting and takes up very
little time. You can enrol on the
most convenient terms. The
Course is fully explained in The
Science of Success, which will
be sent to you, gratis and post free,
on application "to-day to:—

PELMAN INSTITUTE,
130, Norfolk Mansions,
| Wigmore Street, London, W.1:

WELbeck 1411

Y= —pOST THIS FREE COUPON TO-DAY™™" ™
' Pelman Institute, l
| 130, Norfolk Mansions, |
I Wigmore St., London, W.1.

l ““The Science of Success” please. I
l Name ..cccovnnen T TS TP YR PN |
lAdclx‘css SR o R 1o 2> o v e il 00 enele I
| ] |
I. T T T T LT T LT T PIR PR |
|| |t L S oo Y e B |
B S TR e

PELMAN (OVERSEAS) INSTITUTES : Delhi,
Melbowrne, Durban, Paris, Amsterdam.
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5,000 Migh Speed Slitting Saws
and Slotting Cutters, 2 1/4° diam.,
5/8” bore, 0.045°, 0.0517, 0.057," 0.064°
thick, 3/9 each.’ 2 3/4° dla.. 1' bore,
0.027", 0.036”, 0.048", 0.0517, 0.056%, 0.064",
0.072", 0.090" thlck 3!9 each 3 dia l'
bore, 3/64, 5/64~, 8/~ e:

34" dia., 1” bore, 1/32” 3[64' 9[64' 5/32'
11/64° thick. 7/6 each. 17 hole,
31647, 5/64°, /64", 7/32" thick, 8/8 each.
5" dia., 1° bore, 5/64° thick, 12/6 each.

3,000 Hizch Speed Toolbits, ground
Anish, slghtly below 3/8° square, 3°
long, actual present day value 47/-
per doz. A most useful bargain, 25/-
per doz. 13/8 half doz., 2.6 each.

500 Whitworth Scrcwinz Tackle
Sets with brighc poliShed steel dle-
stock dies } dla cutting 9/16, 5/8~,
3/47, 7/8°, 1© Whit., 50/- per set. Also
B.S'F. ditto, 50/- per set. Only a third
of real value.

1,000 Hh:h S| (-(-d Side and Face
Cutters, 1727 1¢ hole, 1/4*, 3/8°,

1:2° thick, 15/- each '3 cun 1° hole. 1727
5/8° thlck. 20/- each. 3 12 og, I

hick, 17 hole, £2 each. 5° dia.,
1% hole, 1/2°, 3/4” thick, 50/ each.

1,000 H.S. Long Straight Shank
Twist Drills approx. 1/16° and 3/32°
dia., bath 43/4 long 2/8 pair Approx
3/16° and 3(* dia., 5/-
the two, 9/64° dia., 11' long .s/s each
Approx. 13/64° dia., 10° long, 4/6 edch.
Agprow 15/64* dla., 91/2 long. 4/6 each.

dia., 117 long, 10/~ each.

200 ll S. Spot Faeing Cutters 1 1/4'
dia., 1/4° dia, detachable pilot, No.
M.T. shank. An essential tool for raclng
bolt holes on castings. Worth 45/-.
Gift 12/6 each

1000 LS. Inserted nzladdes L\-

pan z Reamers, 21/32°, 23/32°, 16/~
11/16‘-3/4' 17/6 27/32' 15/167," 18/6 :
7/8"-3] 18 15/16°-1 1/16°, 20/- ;
31/32°-1 1/8". 22 : 1/1/16'-1 3/16%, 2716 ;
1 3/16°-1 11/327, 8 ¢ach.

500 Sets Hex DI(' Nuts. Sizes 1/4°,
5/16°, 38, 7116' and 1/2° Whit.. B.S.F..

American Car thread or 26 brass thread.

These sets are in a neat case. Present

day value over 30/- per set, to clear 15/~

per set any thread. Two sets 286,

four sets 55/-. Also 5/8”and 3/4 in Whit.

and B.S.F. only. 6/8". 5- each . 3/4°
8/- each, 10/- per pair.

1,000 I.S. Morse Taper Shank End

s. No. 1 shank 14" 5/-. 3/8° 8/-,

. 2 shank, 9/16° 10j-,

1/2° 5/-, 34" 7l8, 7/8° Jd0/-. 17 12/6 each.

Speclal Clearancc. H.S. taper pin
reamers sizes 4, 5, 6, 7, 9, 17/6 the lot,
worth £8

All items brand new. £1 orders post
paid, except overseas.

2,000 Snmll HS Twist Drills,

1 4/~ doz, APProx, ;
1116'-1/4' 7 8 per doz. approx. . 9/32"-
15/32' slx for 10/-.

G Circular Split 'Dies 1° dia.
cuttlng 174", 5,16%, 318", 7/16, 1/8 Whit..
B.S.F., also brass thread, 26 thread
all sizes and American N.S. 12/
set of b sizes, 2 sets 22/6, 4 sets
Taps to suit 12 6 per set, either taper
or second or plug, 17 dia. stocks 6/-

ach.

5/&_ OOO H md Reamers, 5/16", 3/8 each,
1.000 h Speed Parting Off Tool
Rlades, Eclipse brand ; 3/32'

x 5° long, b~ each : 13/16
long. 5/- each ; 15/16" x 3/32 x 6" long,
6/- each.

7,000 Pratt & Whitney, circular
split dies, superior quality preclslon
ground cutting edges, 13/167 d a. su!t-
able for machlne or hand use. Size:

2, 8/6 per set 13/16' dle
stock. 3/6 each

5.000 nﬂ}ll/ Ruces, 1/8” bore, 3/8° 0.d..

1/8~ ir ;’ 1/4” nore, 3/4” o.d.,

71327 pair ; 6 mm. bore.
19 mm. od 6 mm. thick, 4/- palr |
' 9mm. bore, mm. thick, 4/

m
pair ; 3'8° bo 7/8” 0.

5/- pair, 3/16” bore 1/2" 0.d., 5/32" thick,
4/~ pair,

2,000 Files 4"8" good assortment,
10/6 doz.. also toolmakers’ needie files
ass., 12/6 doz.

Metal Marking Punches sizes 3/32°,
1/8° and 1/4", figures, 8/6 per sct,
letters, 25/- per set, any slze.

2,060 Straicht Shank End Milln.
size 1/87, 5/32°, 3/167, T/32". 1/4~, 5/16°,
list pricc 30/- set, 15/- set. also 3/3'
7/167, 1/2° ditto. 12/6 set.

500 H.S., 80" ('ountcrslnks, body
1/2" dia. Gift 5/~ each

1,000 Bevelled Wood Chise
handled. 1/4°, 5/16”, 3/87, 1/2", 5/8*, 3/4"
7/8’ 17. Actual value 37/6. Gift 25/—

200 Cast Steel C|r(-u|a| inws for
Wooi 47, dia.. 6/- each: 104-
8. 13/8 ; 107, 18/ : 12' 24'-

1,000 Semi . High Speed Centre
Driils, slocnmbe brand 5/16 hady dia.,
3132 polnt 1/6 each, 16/6 per doz.

20,600 Smali igh Speed Milling
Cutters, various shapcs and styles.
We want to clear these quickly 12
assorted, 15/-.

J. BURKE

192 Baslow Road, Totley,
Sheffield

lnspe(-tlon Only Rea

at 36
tzwluium St., Shemeld .

436,

NEON INDICATOR SWITCH

10,6 Post free.

FIT THIS TO YOUR_ELECTRIC BLANKET AND BRING IT
UP TO DATE.

Double Pole Break, A.C.-D.C.
Silver Contacts, Improved Cord

Grip, Simple Wiring. Modern
Streamline Styling in Cream
Bakelite.

* SEND 4d.

SUITABLE ALSO FOR ANY
OTHER APPLIANCE WHICH

REQUIRES A . .VISUAL INDI-
CATION THAT |IT IS ON
(SOLDERING -IRONS, ETC))

IN STAMPS NOW

FOR OUR ELECTRICAL CATALOGUE*

DESCRIBES FULLY OUR RANGE OF ELECTRICAL
SUNDRIES—WITH IDEAS FOR THE HOME HANDYMAN
— OVER 300 ITEMS —

THE ‘MAGSTAT’

This is a precision bi-metal thermostat for the control of alternating
currents of up to } amp. at 240 volts, The temperature range lies between
minus 50 deg. F. and plus 250 deg. F.
incorporated which gives freedom from radio interference. The operating
temperature is altered by rotation of the adjustment screw, clockwise for

increase and anti-clockwise for decrease.”
PRICE : 5/6 each.

Aningenious magnetic snap actlon is

‘Dimensions 2in. x 4in. x {in,

Post 3d.

*SUPPRESSIT*

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

REPLACEMENT

ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES

We stock over 200 types of element replacements
for Fires, lrons, Kettles, Hairdriers, Toasters and

Boiling Rings.

Send for Catalogue.

WE HAVE A REPUTATION FOR HIGH QUALITY THERMOSTATS AND

LIST SOME OF OUR STOCK

THERMOSTAT. CS, Convector Therm

0-

stat for Space Heaters and Low tempera-

ture Ovens,
40/80 deg. F. 25/-, post 5d.

THERMOSTAT,. MB. For control

IS amps., 250 volts A.C.

of

Electric Immersion Heaters up to 3 kW,

90/190 deg. F.,
£2/0/0, post 9d.

THERMOSTATS.

1S amps., 250 volts A.

PF.

C.

Room Thermo-

stat, IS amps., 250 volts A.C. 5in x 1}in.

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

Temp,

7

ITEMS HERE :
THERMOSTAT. BW/I. 3 amps, 250
volts A.C. For control of hot-plates, vul-

canisers, etc. 50-550 deg, F.

15/6, post 4d.

We are only too glad to send iflustrated

leaflets

on any of these Thermostats if

you will send a S.AE. sgating which model
interests you

-

IMMERSION HEATERS

We can offer a wide range from 2 to 4 kW,

and in stem lengths llin, to 42in,

Please

send for our catalogue.

GREENHOUSE THERMOSTAT

Type ML, Constructed especially for the amateus

gardener. The scale plate is calibrated ‘' High-
Medium-Low " and has a temperature range of
40-90 deg. F. Current capacity is 10 amp., 250 volts

A.C. Differential 4-6 deg. F. Size 4}in. x 2in. x {in.
Post 6d.

PRICE : 35/-.

Model P} Miniature Thermostat
for control of domestic Electric
Irons and
machines where space is limited.
Capacity: 5amps., 250 volts A.C.
gin, x §in. x 11f16in. Single
screw fixing. Price 9/3. Post 3d.

THE TECHNICAL SERVICES CO.

SHRUBLAND WORKS

BANSTEAD

'SURREY

special-purpose

60/- post 3/-.

November 1956

TELEPHONES SOUND POWERED

NO BATTERIES REQUIRED

Just connect with twin flex for clear speech.
Transmitter/Receiver Units 4/6 ea. n
Flex 44d. yd. Post 1/-. 1f 2 units are con-
nected in series and one used for speaking
and one for nswnmg perfect 2-way con-
versation can be ma

Alternative offer. similar units fitted
with cord and plug 12/6 Sockets for ptug 1/3.

Post 1/6,
HEADPHONES.—High resistance 4,000
very

ohms. Type CHR 12/6 pr. Post 1/6.
HEADPHONES.—High Resistance,
sensttive Balanced Armature. Type DHR
17/6 pr. Post 1/6.
GEARED MOTORS for the model maker,
smail but very powerfui, 12/24 volt D.C.,
4/8 r.p.m., 35/-. Post 2/6.
IN&PI;C'HUV L.AMP.—Fits on forehead,
leaving hands free, battery case clips on
belt, 7/@. post 1/6. TRADE supplied. Case
lots of 50. £12/10/-. Cgze. paid in England.
Takes E.R. Battery No. 1215, 29, post 5d.
VENT-AX1A FANS.—Brand New. Silent
running.. 230 250 volt A.C., 130/-. 12 volt
D. 90/— Post 3/-.
CHART BOARDS —Complete with panto-
%'raph arm, perspex scale, protractor head.
deal as a drawing board 17in. square.
Brand new, 25/-. Post 3/-.
ROTARY CONVERTERS.—Input 24 v,
D.C. Output 100 watts at 230 v. A.C. 150
watts at 200 v, 92/6, also available in metal
case with switch, 105/- Cge. 7/6.
ROTARY CONVERTERS.—Input 24 v
D.C. Output 150 watts at 230 v. A.C..
watts at 220 v.. in wood case with 0/300
voltmeter. 4 po:ition switch and voltage
regulatlng resistance 150/~ 12 v. input
170/-. Cge. 10/-
BULKHEAD FITTING.—91n, diam., flat
tripod type, suitable for lamps up to 100
watt. complete with pushbar switch lamp-
holder. Idcal for farm buildings, garages.
greenhouses, etc. Brand new, 17/6, post 2/6.
ROUM THERMOSTAT.—Adjustable
to 75 deg. Fahr. 250 volts 10 amp. A.C. Ideal
for greenhcuses, etc.. 35/-. post 2/-.
MO l‘()R —12 volt D.C.. 1iin. x 2in. approx.
3,000 r.n.m, with speed regulat.or in end cap.
A precision job, 12/6. post 1/6.

i CKS,—2-way fully pro
tected No. 5(:/430 4/- doz., 50 for 15/-,
100&5/ 3-way, 8/- doz., 30/- for 50; Post }!
VARIABLE RESISTANCE.—160 ohms, 2
amps. on 10}in. Twin Ceramic formers with
ggytrol hag%le Suitable for dimming, etc.,
LhPlIO\E SETS. MODERN DESK
TYI’E —£8'17/6 per pair complete.
WALL TYPE also available. 2 complete
units £5: Batterles 5/6. Twin Wire bd. per yd.
RELAYS HIGH SPEED SIEMENS 1,700
41,700 ohms just the job for radio-con-

trolled models, 21/- each. Post 1/3.
lNSPEC’l‘lO\' LAMPS with wire guard
strong clip. S$.B.C. Holder, 22ft. C.T.
flex. Ideal for all car owners, 17/8, post 2/6
CHARGING RECTIFIERS—Full Wave
Bridge 12 volts 2 amps., 13/, 4 amps., 22/6.
2 amp, Transformers 24/- 4 amp. 24/3,' post

. G-l:-?‘\ ALEX EXTRACTION FANS. —Zl(i!

250 volts 50 cy. Induction motor, 1,350 .
83 watts, 9in. blades, silent runnlng. £6/15l-

e. 7/6.
.C MOTOR.—230 volt 50 ¢y., 1/50th
- 3,000 r.p.m. Series with governor,

A,C. MOTORS, 1 third h.p. 1425 r.p.m
1 shaft. Ball Bearings, 220/230 volts. Contin-
uous rating. Brand New. £6/10/-. Cge. 10/-.
A C MOTORS. Capacitor 230 volts 1/10 h.p.
r.pm., 7in. x 6ln. x 5 in. overall,
£3110’- Cs /- .
12/24 VOLT D.C. MOTORS with double-
ended shaft 2in. x 3in., 8/, postage 1/6.
SWITCHES.—A row of 5 in a flush mount-
ing bakelite moulding 54in. x 14in. x 2in.
Ideal for model railways. 5/6. post 1/6.
VACUUM PUMPS or Rotary lllm\ ers.—
Ex R.A.F. Brand New. 7 cu. per min.
10 1bs. per sq. in. at 1,200 .p.m. Slzesln X
4in. x 4in.. 2 x }in. shaft, 22/8 each, post 2/9.
PORTABLE . ELECT! BLOWER.—
220 watts 220- Zi(l volts. Enclosed type with
handte, 8ft. of met,alllc flexible hose and
. C.T.S. flex., 130/- complete.

VOLTMETERS, D.C.—0-20, 0-40, or 0-300,

2in. Flush, 10/6 each; -post t 1/6:

INST! RU\II;I\T RECTIFIERS —Full wave
Bridge 1 mA. o 8/6: 5 mA, %6. 50 mA,,
5/- ea., post 9d

CELL' TESTING VOLTMETERS. —3-0-3,
i leather case with prods.. 25/- post 2/-.
VOLTMETERS for A.C... Mains 50 cv.
reading 0 to 300 volts with clear 5in. dial
only, 60/-; 24in. Flush, 25/- ; 0/15 volts
A.C./D.C. 24n. Flush, 15/6. Post-1/6.
AMMETERS.--2in. Flush Moving Coil
D.C. 0/30, 10/6 : 0/50 or 50«0—50. 12/6 ea.
Post 1/6.

JACK PLUGS.—2 contact wlth round
-bakelite screw on cover, 2/6 each, 27/~ doz.

ELECTRO MAGNETIC COUNTER3S

Post Office_type 11A, countlnf' to 9,93).
2to 6 volts D.C., 12/6 each post 1/3.

WILCO ELECTRONICS

n Dept. P M,
04; ' LOWER ADDISCOMBE ‘ROAD.
CROYDON.
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Orill holes for securing_ 1. »
to bench as required

”
%2/, each sive fo give
/J//6 over bosses

to destroy the delicacy of feel which is essen- sfigures relate toonly one

tial for some articles or operations.

Finally, we come to the dies, which inci-
dentally are made from cast steel and not the
soft mild steel variety, and they are properly
hardened in order to promote a keen cutting
edge. A typical blank is shown with these
details but without dimensions for the bore.
This will vary, of course, according to the
size of punch specified. Readers should
remember that when the work of piercing is
carried out, the diameter of a punch deter-
mines the hole size and not the die as some
appear to imagine. A clearance is needed in the
latter, and this is found by the following
formula. .
Material ' thickness

20

‘Hole in die=Punch diameter |- 2 (clearance).

Thus the die hole when piercing }in. dia.
holes in .062in. thick plate is

Clearance ==

Clearance=£6—? =.003in.
20

Hole in die=.12§+-.006=.131in. diameter.
Readers can observe that twice the clearance
added because, when calculating, the

is
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Fig. 3.—Mach-
ining  drawing
Jor frame. Finish
machine  where
marked “ F.”

97

frame is painted a grey colour or a dark
green. The latter is preferable because it
does not show oil stains so much as grey or
othcr colours.  Make sure, however, the
surfaces are free from oil and grease by
washing the frame in petrol and leaving it to
stand for a short period—say overnight to dry.
Prior to this, file off all the sharp corners and
remove unsightly welding scale which mars the
appearance.

professional article, the

) 5l6” slicle o
Y rie 2% A
T N e ™~ e s, . . e
/G i A -~ 4 £90| reom 4 4,<B
SN : ®
Ly e 2"—pl v »
s 3/ 2 Reqo. M/S
ream all holes /Reqd M/S 5 s
S5 3" % —»% be—rivers
= S ’H“ T@@T M -
3 \ & —¥— 1 T ,
@ _ & & /%' ‘ A6
: 414 , @_ I3 !
2 Reqa MfS -6 Stide ) 4 T
) (1OR 10K | 13 Fitre pad
}! - L | 2 Read.
—ef | i
I P
side of a punch—thus rao % 1 Reco,
twice the determined 2B8A. l A~ Ms
figure is added to the
punch diameter. y l ‘Vw
General Notes m 38 45°
The assembly is T Welo
straightforward and the I
only operation of note N0 ;
is the drilling of the "7 Ide. ® Sideplate:
cross-pin holes through { Vs o J o & A;;""
which a small pin . N 7] ]
passes and so retains v T _?/é' / "
the links in position. (1) ~ =]
The best way to do this S, P —] j %
simple job is to first ok N e R oo
~sub-assemble each set ..Jfr__ ., g e, here. See assembly
of parts and drill the Ll 4 _
holes after making 3 @ i r_% 5 Reqd. |
sure everything @ 7 ‘ Bright M5
operates easily. ! S48 arin
In order to give the s dis. Y Raga ,%5 for C
completed machine 3w 1" torFe B Fig. 4 —Details and dimen-
the appearance of a N W sions of parts, excluding the

frame.

Sils

ETAILS were announced recently by
the Rover Car Co. of a prototype

gas turbined engined car. The turbine
unit is small enough to be stowed in the
standard-sized boot and the car has four-
wheel drive and a glass-reinforced plastic
body. Running costs have been lowered
by the introduction of a heat exchanger,
which uses heat from the exhaust to heat
compréssed air before it enters the combustion
chamber. The only controls are accelerator,
foot brake, hand brake and reverse gear.
The car has exceeded 100 m.p.h. on test.

Drilling for Oil in Britain
NEW well is to be sunk at Upholland,
near Wigan, in an endeavour to locate
the oil reservoir believed to be there. The
well will be sunk in an area described by
geologists as being of complicated structure.
Output from Britain’s oil wells is expected
_to increase, this year from $§4,000 to 50,000

tons.  Since just pre-war some 5oo wells
have been sunk, 240. of which are producing.

An Anglo-American Phone Call

AN undersea telephone line to the U.S.
has been completed and recently the

first transatlantic phone call was made. The

new line is said to be a vast improvement

on the old radio telephone system, the

fading and atmospheric disturbances which

were- one of its features being ecliminated.

The cable cost nearly £15 million and
took two years to lay. There are 35 lines
and a call will cost £3 for the first three
minutes and £1 for each additional minute.

Channel Island Traflic Lights

HE first set of traffic lights to be installed
in the Channel Islands is to be erected
at St. Helier, Jersey, and will cost £24,000.
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l When Chimneys Smoke ;
%
X
i with Hardboard ;
How to Renovate Books ;
X other articles of interest.

November Issue Now On Sale

Furniture ; Cutting the Gas Bill ; Burst Pipes; Installing a Service
Hatch ; Testing and Fault Location on Domestic Wiring ;
Recessed Cupboards ; A Window Seat in Modern Style ;

Hot Water Towel Rail; Building a Refrigerator ; Fitting an Understairs
Cloakroom ; Building a Three Piece Suite ; Modernising Your Home

PRACTICAL HOUSEHOLDER

EDITED BY F. J. CAMM

Price 1/3

PRINCIPAL CONTENTS

Modernising a Kitchen ; Built-in Kitchen
Modern

Making a

Septic Tank Design; Dampness in Buildings ;
Building Your Own Bungalow ;° and many
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An Experimental Design in
Sheet Metal with a Novel
Propulsion Unit

suggested for use in constructing

the hull and this should be of a

thin grade. The plans for the sides, keel
and bulkheads, given in Fig. 1, should
be enlarged to full size and transferred
to the tinplate. All of them should be
cut out before assembly. is started. All
the joints must be carefully butt-soldered
—a task which is easier than it sounds as the
solder runs easily on the new tinplate. With
the exception of the transom, none of the cross-
members needs soldering tags, but this
member can be made with 4 }in. of material
on cach side for bending over (see Fig. 2),
Trensom

NEW tinplate sheeting is the metal

So/dering
rags

' Hull side-
Fig. 2 (Above).—The
transom with soldering

tags.
Fg. 3 (Right).—Bow T
construction.

unless 4 wooden quarter deck is
decided upon. Readers will note that
the plans show wood for decking
the forecastle and the quarter deck,
and in consequence the transom will
riot need a top tag. The stem may be
formed up with a reinforcing piece of tinplate as
shown in Fig. 3 and this joint should be
soldered first. Fig. 4 shows the hull in course
of construction.

_ NEWNES PRACTICAL MECHANICS

The Propulsion Unit

The general principles of this will be
apparent from the layout drawing in Fig. 5.
The centre compartment of the hull is
arranged to contain the methylated spirit
which is fed to-the wick tube in the boiler
compartment, by passing outside the hull
through a tube soldered on to the keel plate.
This tube acts as a weighted keel and the
piece of tube out of which it is made can be of
heavy gauge. It should have both its ends
plugged with metal secured with soft solder.

The . Boiler
This is a self-feeding automatic device.of

Spirft tank Boirler

Fig. 4.—The hull in
course of comstruction.

the simplest character. It consists of a piece
of light solid drawn copper tube, 3/16in.
diameter with a double coil in the centre

and the two ends arranged one above the other

Side or hull before rforming

November, 1956

as in Fig. 6. The action of the “ boiler ”—
so called for want of a better description—is
due to water finding its way up the tubes and
into the heated coil. When this happens it is
flashed into steam and expelled at a great rate.
The operation is automatically repeated and by

s dia  light
solid drawn
copper tube

Doutle coil

Fig. 6.—The boiler
tube.

virtue of the reaction of the expelled steam and
water the boat is driven along. -

A metal hull is to be preferred to a wooden
one, as the propulsion tubes can be soldered
to the hull and a sharp line between the cooled
and heated portions of the boiler obtained ;
this seems to help the action of the unit.

The boiler can be made and tried over a
gas jet, with the ends of the tubes held in a
saucer of cold water. It is essential that the
tube out of which the boiler is formed should

(Continued on page 101)
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Fig. Y.—Dimenstoned sketches of the s}'des, deck, keel and bulkheads.
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METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.

This IS the

BARGAIN OF THE YEAR

COMPARE THE VALUE

SEE WHAT YOU GET !
- Large 16in. x 12in, PRINT-

with ALL SUPPLIES (@ Rpatin’ Stout Lamin-

e "
L & FREE COURSE ! .35 %2° 0 usiabue
G : This is the Bmt,ce%ial (fort l;rigmrﬁ e
PR'NTS |N SIX COLOU RS great new ?‘lane qua‘lxﬂyOSQU'EEG%E!.'

printing and colouring process for amateurs’or SIX CONTAINERS COL-

Angle, Sheet, Tute, Foil, Strip, Channel, Rod, Bar, Wire, Hquldms. Etc., Ecc. professionals alike and all hobbyists. Its versatility OURS — Red, Blue, Yellow,
Tin Plates, Silver Steel, Expanded Metal, Blanks, Rivets, Springs, Etc. Tools, is enormous. It will print a few coples, or hundreds, Green, Black, White.
Drills, Taps, Dies, Screws, Etc., Etc. to a professional standard, in soldd colours. or intricate STENCIL FILM  (desfgn
N ’ 4 g - . . a . deslgns, on cloth, paper, wood, glass, metal, etc. Print traced and applied with hot
Formica, Perspex, Pegboard, Paxolin, Ebonite, Curtain Rail and Rod, Adhesives, greeting cards, toys, models, drawings, paintingsin full ron).
Etc., Ete., and many other items for use in Home, Workshop, Etc. colour, photographs, type-script. Fluorescent colours, STENCIL "CUTTERS and
b o 3 by Ph P suede flock and novelty finishes, transfer papers for print- ¥ HOLDER, Register Gulides,
Large or Small quantities. Quotations by Phone or Post. ,gmé,_,,u;:,gn hl-;mst{zrs ?vfghamﬂab:éfb cul‘t,also 117\?0‘;5’%%3 AMéas F‘}IIEEE al?l%/ pe dblf}?S‘E
i = rst-ra uplicator any ewriter. n L
COMPARE our PRICES. (2d. Stamp tor List,) M™MAIL. ORDER SERVICE Ty 1o Sioh s Taroorani comar st veroutAEiOTEral; T I Sheslby,stop procedare
for so little money. As supplied to H.M. Government, for every application of pro-
CLAY BROS & CO Educational Authorities, Printers and private users cess, including PHOTO
. . (;hrcﬁzgnouEj the zvjvorld. - ’Phcgsandf t@stitt% t,g ’g:re sTE}ﬂg&sn_ ) hDAY;%LO'
ua and amazing value. Do not miss this oppor- F nishes. etc.
6a SPRINGBRIDGE ROAD, EALING, W.5 v & ey
—ON PAPER, WOOD, CLOTH, PLASTICS, ete. 7 6 ORDER

. ;
\ Phone : EALing 2215 -
d 10 pymts. of 4/6d. Cash

2 MINS, EALING BROADWAY STATION, OPPOSITE BENTALLS A.P. SUPPLIES (Ocpt. P.M) | 30010 SUNES 60 Dost

aid.,
DOCKING ROAD, SEDGEFORD, NORFOLK 7 DAYS AI’PBOVXL.

GENUINE COERNMENT STOCK 5,1 | KOO0 JARD DRUMS -
) ‘ HE LTRA LENS AIDS PRODUCTION
NEW UN-|SSUED Pl Mﬂ#&ﬁem& m 5 U Whetheryouare manufacturing, buyingorselling,

5264« BREANING POINT | there are occasions when you have to submit
some objects to a very close scrutiny. At
Genuine Combat

these times the ULTRA LENS becomes

Jhone “sommunia: indispensable. .
tion wire on a drum. Triple lenses ensure distortion-free
Rustless as {t is magnification and eliminate the
necessity for adjustment of
focus. The focus s

’196 always perfect.
; % The ULTRA

This unequalled
electric magnifier
is of the most
modern design
and has proved
its extreme

and sustained

usefulness “to

countless indus-
trial firms en-

A Raglan style ('
Fawn 100% Storm and
Windproof coat. Made of the

toughest woven proofed tex- CHEERenc (nEgNRET

dens and flelds,

ture you have ever seen. Two baling goods and heas arcels, tough gaged on minute 9 R
vertical through pockets, ) suspenston lines for al p%rposes_ ‘i‘]sse examination of sur- / 3 LENS achieves
Where can 2 more durable, MV | instead of roping—neater, stronger and faces of every con- a six-fold
more practical, or gener- almost everlasting, Fixes almost any- ceivable object. S magni-
~ously tailored Service or Civillan wear coat ng. An essential article to have about fication
be obtained at such a price ? Previously the place. 1,000 yards per drum, 526 1bs, The ULTRA LENS is used ex- a
an impossible price but now you can have breaking point, only 9/11d., carriage, etc., - ively i liieries. Toundries brill
one. Sizes 36 to 40 chest for only 24/11, | 3/6. Case of 6 carriage free. A Government ey, I, EClISries, g rill-
post, etc., 2/6. Sizes 42 to 44, 5/- extra. Only surplus article that must have cost pounds electricity works, tool shops, fantly-
15,000 available. Hurry ! Hurry ! Hurry ! to make, and our price is cheaper than forges, motor works, and practically every lit field
Cash back if a hurricane affects this coat ! string ! Send quickiy. LISTS BARGAINS branch of the engineering trade. Librarians which is
TERMS, use it for reading Micro-Films. shadowless.
' i i ice li Tel, : TRAfalgar 2055
(3 JEADQUARTER and ((<)ENERAL SUPPLIES LTD. Write today for full porticulars and price list to ey R ] T
. . . c, Oxendon Street,
DEPT. PMC/13), 196/200, COLDH ARBOUR LANE, LOUGHBOROUGH THE ULTRA lENs COMPANY London, S.W.I.
JUNCTION, LONDON, S.E.SS. Open all Saturday. | p.m. Wednesday.

1640. LEVER OPERATED
! TAILSTOCK ATTACHMENT }

Sve,

161t. LEVER OPERATED

COLLET- CHUCK : - O = .

fin. CAPACITY. ADDITIONAL 1410, FOUR TOOL TURRET  1629. TAPER TURNING ATTACHMENT 3

COLLETS STYLE 1027 TAKES fin. SQ. CUTTER BITS  SLIDE BASE 9in. LONG, WORKING = “
LENGTH 6in. ANGULAR' MOVEMENT & - : ]
10° EITHER SIDE OF ZERO 2A 1495, DIVIDING

ATTACHMENT  (WITH
TWOQ DIVISION PLATES)

Many_ awkward jobs are within your easy reach, thanks to the range of over 50 Attachments and Accessories
MA 68/I. YERTICAL provided by the Myford Factory. Careful thought, coupled with research into the requirements of the mdst
SLIDE SWIVELLING exacting.user, has produced a series of easily fitted, interchangeable, precision-made extras such as no othés
TYPE comparable Lathe possesses, Write to-day to DEPT, 3/43 for fullest details.

MYFORD ENGINEERING CO. LTD., BEESTON, NOTTINGHAM, ENGLAND. PHONE BEESTON 25-4222,
GRAMS : MYFORD, BEESTON, NOTTS.
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24 v, Blower Motors as used for Hedge
10K6/115 12-24 volts
as used for car heater. 30/-.

Transformers, Input 200/240 v,

Sec.

/
tapped 3-4-5-6-8-9-10-12-15.18-20-24-30 |

volts at 2 amps.,
5amps., 22°9. I7-I 1-5 volts at i} amps.,
16/9. 6.3 volts, 2 amps., 8/6. 12 months’
guarantee.

Model Makers’ Files with handles.
of 6 assorted in wallet, 10/-.

Selenium Rectifiers F.W. 12-6 voit, 100
mA 4/-. LA, B/6.3 A, 14/9, 4 A, 23/6.
6 A., 30/-. 250 v. 100 mA H W,, 10/6.
300 mA., 17/6. s | i
Miniatvre §2 or é v. Relays. 10 amp.
Silver Contacts.. SM, DM or SM and
8. SCO, 8/6. Also 1! v. DCO, 8/6.
M/c Microphones with matched trans-
former. 15/9.

Chrome, Vanadium H.S. Steel Twist
Drills. Sets of 9, 1/16in. to {in., 3/9.
Sets of 7, full size, 6/-, Sets of 13. 10/-,
All in wallets.

12v.D.C. Relays. S.P. Dici}?amp .8/8.

Rheostats, 12v. | A,,2/6. 12v.5A.,10/6.
New 6 v. or 12 v. Oak Vibrators,

i 4 Pin, 8/9.

Fishing Rod Aerials. Sets of i, 9.

Plus 1/6 Rail Charge.
Uniselector Switches 50 point 3 bank
50 v. D.C., 26/-.
Veeder Counters. 24/50v.D.C. 0-9999,
Is/6. L
‘Handy Screwdriver Kit in Wailet. 3
Standard, 2 Phiilips and Scriber, 9/6.
Chrome Car Extension Aerials,
4fc,, 13/6. -
Nife Nickel Batterjes. Practically
everlasting. 1.2 v, 2.5 A., 2§in. x {in.x
3in,, 6/-. Ideal for models.
Relays. We can supply any D. C. voltage

and Contact Combination.

All Carriage Paid in U.K,

Lists Sent on Request.
THE

RADIO & ELECTRICAL MART
309, Harrow Rd., Wembley, Middx.

Nr. The Triangle,
Telephone : WEMbley 6655

22/9, 17-11-5 volts at |

Set |
|

Ift. to |

SAVE MONEY WITH THE

ELECTRIX Industrial

All-purpose’ Sprayer Unit

SURFORM

for everyona

File Sor PAINT — CELLLLOSY:
Type 1 — D ISTh\"‘I(#.-

1 (rl[)l'b-‘ DISINF 'ANTS.
The sprayer with 101 uses. 3 inter-
changeable jets. 3 impellor motor-—
crlple filter—swivel gun for easy work-
ing. Powered by a 1/5th h.p. motor
driving three spectally designed im-
pellors. The motor is universally
wound and will operate on either A.C.
or D.C, Complete equlpment wetghs
only 156 pounds.
Current consump-
tion is about 1.4
amps at 220 volts,

'['hese two toolsare tdeal for every home
handyman. Eagh cutter has 500 or-
sharp but very tough teeth sct in a
cuttg;lg strip. Surform works fast on
wood, plastics, rubber. leather, hard-
hoard, etc. Also suitabie for mild steel,
and non-ferrous metals like aluminium

and copper. Voltage range

C.xsh Priee : Lli;)allable 100 110.
¢ Type, jo 218, & 1/6.

[ Plalnde gpgh'l' 1;1'3, X 2 X 23 230 250 volt.s

or so. ether for 30¢-, 3- -

Deposit of 3/- and 6 mont,hly paymenta of 5/-, @ 24,5

DEPOSIT
plus 5/- post &
packlng and 8

nthiy Pay

Douglas Jordan Ltd.

(Dept. PR8) 3, Corbetts Passage, Rotherhlthe i

ments of
New . Road, Lomdon, S.E.1 24 5. e

SWISS MUSICAL MOVEMENTS

One tune, 18 tecth 18/- ea. Also ex-stock
1 & 2 tune 22 teeth ; 1 and 2 1une 28 teeth -
1 & 2 tune 36 teeth ;. 1 & 2 tune 41 teeth.
Ballerina THORENS and Miniature Jewe!
movements. Solid Walnut box kits 21/-
each. Jugs, Jewel boxes, Toys and Chalet
Kits. Command Performance move-
ments by REUGE ARE GUARANTEED
for 6 MONTHS.

Each type of Swiss Musical Movement
from one tune 18 teeth to 3 tunes 72
teeth ex-stock.

Also full range of Timex Watches now
available.

Trade enquiries also invited.

Electric movements now in stock:

Sead for free 12 page

brochure giving

full details 1o
DPpI P.M8. (Enc.
2. slamp Sor return

Postage.)

METWOOD ACCESSORIES

65CHURCH ST., WOLVERTON, BUCKS
Tel.: Wolverton 3028
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BOMB SIGHT COMPUTOR

FOR THE MODEL MAKER
Packed with beautifuly made gears,
Driving Shafts, Bearings. Gyroscopes,
Motors, etc., ali of which have un-
limited use, Every model maker will
find that one of thesc computors will
save pounds, and hours of labour
Price £2.19.6 carr. pald

SURFACE TABLES

:~,\\*

First grade Surface Tables at a price
the Model Maker can afford. These
Tables are either as new or new,
Planed to an extremely high degree
of accuracy. Limited quantity only.
L” x 127 £€4.10.0 carr. paid.
127 x 18" £5.10.0 carr. pald.
Also larger Industrial
Surface Tables. Prices
on application.

BLACKBUSHE

AJRPORT,
CAMBERLEY, SURREY

Phone : CAMBERLEY 1600

THROUGH PERSONAL POSTAL TUITION

A FREE book vital to your career!

Read how the famous Bennett College can help you to success ! Send now for
this recently published FREE book, “ Train your mind to SUCCESS,” which
tells you about The Bennett College proven success in postal tuition . . .
it can help you to success in your carcer.

WHAT CAREER DO YOU WANT!

Agricutturs
Architecturs

Aircraft Maintenance
Building

Carpentry

Chemistry

Commercial Art
Diese! Engines
Draughtsmanship
Electricai Engincering
Electric Wiring

Forestry
Locomotive Engineering Steam Engineering
Machine Design
Mechanical
Engineering Yelecommunications
Motor Engineering
Plumbing
Power Station Eng.
Quantity Surveying
Radio Engincering’
Road Making
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and how
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Sanitary Science

Surveyor's Exams.
Eurveying

Television
Textites

I Please send me, without obligation, a free copy of «“ Train your

Accountancy Exams. Languages ”»

e N, pRllabages i nund to SUCCESS ” and the College Prospectus on :

Auditing ; Modern Businr:ss"'

Book-keeping ethods

s P — 8 susject ........ . oo e oo ] s .
Commercial Arith, Salesmanship .

Costing Secretarial Exams. NAME ..... Cooqdo0a0gc a0 oot ¢ Bodncog oo GoTBCO00 0L 0006 GIO0E SOBEOR - JO8T000% 5
English Shorthand 3

General Education Short Story Writing I ADDRESS

Geography and many others . _ ADDRESS ..ocovieiiiinin, POPRAN FORPNR™ | ... FAN. AT
Journalism . - |

GENERAL CERT. OF EDUCATIOl R.S.A. EXAMS AGE (if under 21)....cccoveviiiinnnnni. ..Please write in Block Letters
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TO THE BENNETT COLLEGE (DEPT. K.7T6N), SHEFFIELD
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PERSONAL PASSPORT
TO SUCCESS.
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Siphon wick-tube
\ 4

Spirit supply pipe
Fig. 7.—~The siphon

wick tube.
Fig. 8 (Right).— L ‘hJ
Section through the Siohon
spirit reservoir com- tude  Soirit supply
partment. pipe

be of the lightest gauge of material and either
copper or brass may be utilised. The tube
must be of the solid drawn or brazed variety ;
a slit tube is not suitable.

The Lamp

The deck which forms the cover for the
spirit reservoir must be a good fit, so as to be
watertight, and the first funnel is arranged to
mask the filler, which is a hole previously
punched in the deck. This is sealed by a cork
vl:_rhich fits inside the funnel, as shown in

ig. §.
When the supply pipe has been made and
fitted under the keel, two holes are drilled
through into it from the spirit reservoir.
These holes should be approximately }in.
in diameter, as shown in Fig. 7. This also
shows the siphon wick tube which is approxi-
mately 1in. high! To feed the spirit to the
lamp four or more strands of coarse worsted
or darning cotton are placed in this siphon
and allowed to trail over into the reservoir of
spirit. The strands can be kept in position by
twisting round a piece of wire. The spirit
feeds over by capillary attraction and no over-
flowing of the spirit to the lamp wick can occur
as long as the lamp remains lighted. The
siphon tube is positioned as shown in Fig. 8.

The Lamp Wick

This is positioned in the boiler compart-
ment. directly underneath the boiler itself
and below the second funnel as shown in Fig. s.

Wooden blocks rorm gun .
shields. Barrels are dowels

Paint hufl, fo'c'ste deck
and superstructure light
9/ 16y,

Paint windows black
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The wick tube should be made from a strip
of tinplate about #in. wide, bent and soldered
in the shape of a flat oval 1in. long and }in.
wide. It sheuld carry a loose lamp wick and,
as shown in Fig. 9, two or three holes should be
drilled inside the wick case down through into
the feed supply tube.

The Deck

This is best fitted in sections, but the general
outline and dimensions will conform to Fig. 1.
The forward part of the deck, over the first two
bulkheads, is of wood and may be positioned
permanently. The next section must be
drilled for the spirit filler tube and the square
hole cut to allow air into the siphon chamber

Card blest shield

Seirit suppz« plpe
Fig. 9.—The wick tube.

torecast/e

Solder here

Fig. 10.—Re-
movable covers
for spirir res-
ervoir and
boiler com-
partments.

and the fumes to escape from the boiler
compartment. The spirit filler tube (the front
funnel) is fitted to the deck as shown in Fig. s,
while the after funmnel is fitted to the small
superstructure shown in Fig. 10. They must
be fixed in such a way that they are not
affected by heat, i.e., by riveting or by cutting

22 sw.g. stee/ for both masts
7
/

stern

This block glued to wooden

Spirit’ filler /Pemovab/e metal superstructure.
s/

Paint deck daork green
from fo’c’sle step to
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tags on the base of the funnel and correspond-
ing slots in the deck. If the lamp does not
appear to be sufficiently ventilated—and this
is entirely a matter for experiment—a few
more holes may be punched in the deck:

The Rudder Compartment

The after compartment can be made water-
tight either with a wooden decking (about
5/32in. thickness light wood) or with a sheet
of tinplate soldered on to the hull. For the
rudder spindle, a piece of light tubing must be
soldered into the keel plate to obtain the

Bridge meke from
balsa wood
/

Macte from
card -

Fig. 11.—The deckhouse and bridge.

necessary watertightness. The boiler tubes
must also be soldered into holes formed in the
hull and the bulkhead marked D in Fig. I.

The tiller consists of a piece of brass wire
bent at right angles above the deck and
soldered to a shaped piece of metal sheet as
shown'in Fig. s, to make a balanced rudder.
The tiller handle can engage on a curved rack
soldered on to the deck, so that it remains in
any notch into which it is set.

Superstructure, Fittings, etc.

The forecastle deck may be made of 3/16in.
pine or other light, close-grained wood and
on it may be made and fixed the bridge and
deckhouse, shown in Fig. 11. Deck fittings in
addition to bridge, etc., may be added as
desired, remembering that they should be as
light as possible. Materials such as balsa
wood, card and aluminjum are recommended
and a couple of guns, torpedo tubes and
bollards are all that is necessary to obtain a’
realistic effect. The small raised deck fitted
behind that which carries the funnels is of
metal in the original and the one farthest aft
of balsa and card.

Make from cerd

Balsa wood
/ Titler

\Add weight here:
to balance

Screw guns to deck and superstructure
] with & card washer between

Propulsion tubes

el p———

[

Fig. 5.—Side elevation and plan view of the boat, showing general arrangement.



'Fig. 1.—The
completed re-
sistance box.

resistance which can be adjusted to
: different values, and below is des-
cribed a simple, cheap and efficient instrument
for performing this duty: If made carefully
it will give very .accurate results. First
procure’ a 20z. reel of “ Eureka > resistance
wire, 22 gauge. Fig. 2 shows the top of the
box, which is 1ft. 8in. by 4in. Mount two
terminals with a space of exactly 17in. clear
between them and stretch a piece of the
resistance wire lightly from one’to the other.
The resistance wire must be bared by having
the whole of its silk covering stripped off.
Now mount a second pair of terminals 1in.
away from these, and between them stretch
a piece of thick copper wire (about 1/16in.
thick). This, too, must be bared.

All four terminals must be raised }in. above
the board by placing thin pieces of wood under
them as shown. The two parallel wires should
be fastened under the base of each terminal,

M ANY experiments in -electricity need a

NEWNES PRACTICAL MECHANICS

A RESISTANCE

BOX

A Home-made Variable
Resistance for the Junior
Experimenter

so leaving the upper part free for
temporary connections.

The “jockey ” is a piece of brass
1}in. X §in. X §in. File two grooves
in it, so that it will ride nicely on
thé parallel wires.

Mount the eight terminals 3, 4,
5-10 at cqual distances and join 2
and 3 by a stout copper wire, under-
neath the board.

O, ©05 05 O07 O ©9 ©p

Resisbance wire

Wood strip

Jockey od .
98 thick -

TSl
% Thick copper wire.

Fig. 2.—Lay-out of the top.

The Former

Fig. 3 shows the former upon which the
resistance is wound. It is a cylinder of wood,
cardboard or one of the many compositions
used in wireless coil formers, with a circum-
ference of exactly 11in. The accuracy of the
instrument depends upon this being correct.
The best way is to make or get one slightly
smaller and wind on a sheet of thin paper
until the exact size is obtained. Drive in a
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small brass screw (or bolt and nut), 3in. from
edge A. Start winding the resistance wire
from this screw. At the end of three complete
turns twist the wire round a second screw B.
After six more turns twist it round a third
screw C ; six more turns and round the fourth
screw D ; 15 more turns, round the screw E ;
30 more turns, round the screw F; 30 more
turns, round the screw G; 60 final turns
round the screw H. This gives a total of
150 turns spacing them about 1/10in. apart.

Fix the former into the box and join each
of the copper wires to the base of one of the
terminals, as shown. The completed instru-
ment will appear as in Fig. 1.

How to Work the Instrument

The resistance of the wire is 1 ohm per
33in., so three complete turns on the former
give 1 ohm. The resistance of the entire coil
at terminal 10 is thus 50 ohms. Suppose one
terminal of a battery is connected to terminal 1
(Fig. 2) and the other to a terminal of a piece

_of apparatus. The other terminal of the piece

of apparatus is joined to 10, and the jockey
is pushed over to the left into contact with 2.

The current enters at I, passes along the
copper wire and jockey to 2, through the
entire resistance to 10, through the apparatus
to the battery again. If less resistance is
required join the apparatus to another terminal.

T

fl

Fig. 3.—The for'gner.
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- Making an
ELECTROSCORPE

Apparatus for Detecting
Electrostatic Charges
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charges, as produced by the Wimshurst

machine, is called an electroscope.
This instrument is quite easily constructed ;
all that is required is a length of thick copper
wire, a bottle fitted with a cork, a piece of
silver paper and a metal cap such as a cocoa
tin lid.

‘The piece of copper wire is bent as shown
in Fig. 1 and a loop
at the end is made
to prevent any pos-
sible leakage of the

r I SHE instrument that detects electrostatic

Top loop made
gfter passing
wire through

il charge. The cork
is prepared by bor-
Copper wire.” iag a large hole in

it, which is then
filled with candle
grease or any other
wax. The wire is
pushed through.the
wax, care being
taken that the wire
does not touch the

Loop.

Fig. 1.—The beit wire.

cork (see Fig. 2). The wax insulates
the conductor of the charge from the
bottle and, as the wire is not covered,
this precaution is necessary. The silvgr
paper is cut intd0 two equal strips about
lin. long by }in. wide, and the end

of each piece is bent over so as to hang on
the prepared copper wire (as in Fig. 2).
The two pieces are hung side by side and
must be free to swing with the slightest touch.
The metal cap should now be soldered on to
the top of the wire.

All that remains to be done now is to
encase the apparatus in a draught-proof case,
such as the bottle shown in Fig. 3.

Bend here. ——

. -Wire.

N\ Candle wax.
Siver paper —

Cork dritied

out down centre

and tilled with
candle wex.

Fig. 2.—Details of
the cork and ' the
stlyer paper.

g

Testing the Electroscope

In order to test the instrument, bring a
charged body near the cap and a divergence
of the leaves will be noticed. The electro-
static charge may be obtained from a Wimshurst
machine or, if this is not available, satisfactory
charges can be obtained by rubbing ebonite
with flannel, or glass with silk, the ebonite
giving a negative charge and the glass positive,

Melsl cap.

Candre wax.

Siiver paper ‘
ledves. (
\' Copper wire.
l .
Fig. 3.—The
completed
electroscope.

To give the electroscope a negative charge
one must commence with a positive charge,
as is given by a piece of glass. Having charged
the glass, bring it near to the electroscope so
that the leaves diverge .and, still keeping
the charged glass near the electroscope, touch
the metal cap with your fingers so that the
leaves collapse. Withdraw your fingers from
the charged glass and the insttrument will be
negatively charged. Now that it is charged
many interesting experiments can be carried
out. If a negative charge is brought near the
cap an increased divergence will be noticed,
whereas if a positive charge is brought near a
collapse of the leaves will be noticed. As
long as the cap is not touched the leaves will
always return to their former position. If
the electroscope were positively charged: one’
would obtain opposite results. i
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EREADE‘;lS’

The pre-paid charge for small advertisements is 6d. per word, with box number |

6 extra (mlmmum order 6/-).
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SALES AND WANTS

Advertisements,

together with remittance, should be sent to the Advertisement Director, PRACTICAL MECHANICS, Tower House, Southampton

FOR SALE
COMPRESSORS for sale, 23 CFM,
130lbs. sqg. in., on metal base,
with dnvmg wheel and receiver,
price £3; 1 h.p. Heavy Duty Maotors,
price £3; carriage forward. Wheel-
house, 13, Bell Road, Hounslow.

(Phone: Hounslow 8749.)

OUSE SERVICE METERS.

and prepayment ; available

from stock. Universal Electrical, 221,
City Road, London, E.C.1.

BR_ NEW Brooks § h.p. Motors

{ball-bearing), 230 v. A.C., 30 c.,
2.800 r.p.m., Ideal for drivmg wood-
working machines, grinders, etc.
Latest type fully guaranteed spllt
phase, £8/17/6 ; Capacitor, £10,5/-;
carriage paid mainland, Approval
against cash. P. Blood & Co., Arch
Street, Rugeley, Staffs.

100;000900 Screws,

Washers, Rivets, etc., in stock.
Engineers’ Haberdashery. Send s.a.e.
for latest list. Whiston (Dept,
PMS). New Mills, Stockport.

UBBER MOULDS for Plastic Or-
naments from 1/- each. New
illustrated catalogue 9d. Moulding
compound for mould nmiaking 8/6 per
b Metal toy casting moulds fr%xgx

credit

Nuts, Bolts,

3/- each; s.a.e. for list.
Nuthall, 69, St. Mark's Road Han-
well, London, W.7.
NRIVALLED IN ITS CLASS. The
E.W.” 2in. x 10in. Lathe.
Plain Lathe, &£15/4/-; fully con-
vertible to back gear and screw-
cutting ; ideal for beginner and
expert. The Lathe with the out-

standing features. Send s.a.e. for
illustrated particulars. Credit terms

available, {in. High-speed Sensitive
Power Bench Drilling Machine,
£6/10/-. Details s.a.e, Credit terms

if required. = Wanstead Supply Co.,
48, High Street, London, E.11.

GRAINING BY TRANSFER, oak,

walnut, etc. Samples 1/-.
complete range 3/-, roll 17/4.
PM., Decano Co. 20, Clarendon
Road, Jersey, C.I. :

AS’I‘RO _KITS AND TELESCOPES.
2in. dia. at 40ins. focus. Intro-
ducing our latest models incorporat-
ing brass telescopic fitting eyepiece,
#in. focus., Mag. 53 diameters (equiva-
lent 2809 X area), price 59/6, D.D.
3/6. Telescopes made to order,
superior stoved aluminium. black
wrinkle finish, 117/6; carrlage, in-
cluding stowing cylinder 10/6, High
power &in. focus eyepiece, Mag.
diameters, 28/-. p.p. 2/-. Portable
Altazimuth Clamp Stands. 32/6, p.p.
2/-. Photographs, 1/- set, return-
able, Stamp full particulars.
Numerous testimonials. Below:—

STRONOMICAL, Books, Charts,

Gulides, Planispheres, etc. Large
Map of the Moon, 28 x 20ins., with
index, 5/-, post 6d. Lists available.
Below:—

FXPERIMENTAL KITS. Atomic

4 Kits, reveals actual sphttmg of
atoms, etc., \with microscope. Modi-
fied Orookes Spinthariscope.) Harm-
]ess lasts for centuries; 15/- box,

g Polarizing Kits, Assorted
la oratory grade screens with optical
exciters, ete, 10/6 box, p.p. 9d.
Below:—

LECTRIC MICROSCOPES 50 to

150 diameters, fully adjustable.
superior guality suitable for
or school laboratory, 126/-, p.p. 3/-.
Terrestrial Telescopes, 20 diameters,
lightweight, black anodised dura-
lumin, beautifully finished : ideal
bird watching, target spotting, etc.,
97/6, p.p. 3/-. Below:—

CHOOLS AND COLLEGES sup-
4 plied ; delivery approx. 7-14
days. Terms c.w.0., €.0.d. 1/8 extra.
Stamp for lists. J. K. M. Holmes.
Wilson & Co., Scientific Instrument
Makers tDept. d 19}, Martins
Bank Chambers. 33, Bedford Street,
North Shields, Northumberland.

{\ENUINE BERNARD PLIERS.

Black finish, perfect condition:

No. 106, 5in. snlpe nose. 6,9 pr., No.

105/5in. side 'cutting, 8/3 pr. Reduc-

tion for quantities. Tools & Equip-

ment Ltd., 8 High St., Markyate,
Herts.

M ¥FORD M.L7 3iIN. LATHE. plus
standard equipment; i h.p..
240v, resilient mounted motor ; 4in,

chuck ; set of iin. H.S. tools, unused:
50. 12, Riverview, Pitsea, Basil-
don, Essex.

home”

Street, London,

ERSPEX " fof all purposes,
clear or c loured dials, discs,
engraving. Den 15,
Road, W.14. 1SHE 1426, 5152.)
LASS FIBRE car bodies, sidecars,
boats, models, trial unit, 13/9.
Glass Cloth for wooden boat repairs,
trial lot 26/3, or quotation for_ any

surface area. Polyester Resin
Embedments, biological, botanical
and metallurgical mounts, beautiful
water white castings, xmpregnate
porous metal castings. trial unit
11/3. Epoxy Resin, the best resin
for metal car bodv mudguards,

wheel-arch and frame repairs, trial
unit 12/6. Burst pipes and tanks
with glass ¢loth and tape 12/-. Trial
Units for all purposes, each contain-
ing free mixin and dispensing
equipment and information sheets.
Epoxy Paint, waterproof, heat resis-
tant porcelain flnish for baths,
kitchen walls. hardboard, ete., 14/-
pint, with Catalyst, whrt,e black or
clear. Informatfon Sheets on glass
fiore technique, list with price list.
stamp, please * Business Man" s
Guide "to the Glass Fibre Technique,”

15/-, post free, 81 pages. Glass Fibre
Experts with units far all purposes
are Silver Dee Plastics, Desk A4/3,

Hartington, Staveley. Chesterfield,
Derbyshire, Part post 1/- on units,
please.

CAR CIGARETTE LIGHTERS, 6 or

12 volt, 7/6, post free. Whitsam
Electrical Products, 18, Woodrow
Close, Perivale, Middlesex.

HEAP GOVERNMENT WIRE ! ! |

Ideal for training fruit trees,

peas. beans, roses, arches,
houses, tomatoes. raspbernes
etc.; strong, flexible. steel-stranded
and waterproof covered; several
thlcknesses Postcard t0»day for free

mples. Greens Government Stores,
51!. Alpbert St., Lytbam.

WATCHMAKERS
ATCH REPAIRERS, Hobbyists,
etc.; send s.a.e for list of
Watches, Movements, Lathes, Watch
and Clock Spares, etc. Loader Bros.,
36. Milestone Road, Carterton,
Oxford,

green-
tying,

ELECTRICAL
BIODEL ELECTRIC MOTORS.
Amazingly powerful and econo-
mical. , “ Maximo **
3 to 6v and 3 to 9v,
size 14n. x

14in. :  welght 1joz. Drives: Boat
Propellers, 1in. and 1iin.; Aero-
plane, S5in. and 8in. Model Elec-
tric Motors (Dept. P.M.I.), * High-
land,’ Alkrington, Middleton,
. Manchester.

LL TYPES OF ELECTRICAL
< GOODS at extremely competi-
tive prices, e.g. 5 amp. Twin Cable,
48/~ 100 yards: Lampholders, T/-
doz.; 5ft. Battens, 51/6; quality and
immediate despatch guaranteed.
Request list. Jaylow Supplles, 9d)
Fairholt Road, London, N.16. (Tele-
phone: Stamford Hill 4384.)

TUITION OR TECHNICAL
TRAINING

NCORPORATED Practical Radio
Engineers home study courses of
radio and TV engineering are recog-
nised by the trade as outstanding
and authoritative. Moderate fees to
a limited number of students only.
Syllabus of Instructional Text |is
free. “ The Practical Radio
Engineer ** journal,
6.000 Alignment Peaks for Superhets,
5/9. Membership and Entry Condi-
tions Booklet, 1’-, all post free, from

the Secretary, I.P.R.E., 20, Fairfleld
Road, London, N.8.
PHOTOGRAPHY
NLARGER and Camera Bellows
upplied ; also fitted. Beers, St.
Cuthbert’s Road, Derby.
HOTO - ENLARGER CASTINGS.

Complete sets, including bellows,

35/-, for 35mm, 2iin. x 24in,, 2din. X
3iin. Extremely good value. S.A.E.
for details, V. J. Cottle, 84a, Chap-

lin Road, Easton, Bristol,

XPOSURE METERS.
own double range incident light
photo-electric meter with 50 x 37
mm. selenium cell. Complete Kit,
47 6; s.a.e. detalls All sizes of
photo-cells in stock. G.R. Products,
22, Runnymead Avenue, Bristol, 4.

Netherwood ,

sample copy 2/-. .

Build your-

W.C.2, for insertion in the next available issue.

HOBBIES
TOY & GAME MANUFACTURE.
The world’s first journal

specifically devoted to the manufac-
ture of toys, games, sports eguip-
ment and  amusement novelties.
Annual subscription £1/10/-. Speci-
men copy 2/6. Techniview Pub-
lcations Ltd.,, 125, Oxford Street,
London, W.1,

B AKING YOUR OWN? Tele-
scopes, Enlargers, Projlectors
in fact, anything using lenses

Then get our booklets " How to Use

Ex-Gov. Lenses & Prisms,” price 2'6

ea. Comprehensive lists of optical,

radio ‘and scientific equipmen free
for s.a.e. ._W. English, Rayleigh

Rd., Hutton, Brentwood, Essex.

FISBRE GLASS
ONDAGLASS TRIAL PACK. 9/6.
Car Body Repalr Kit, 15/-, Full

instructions. S.A.E. for prlce list
and gen sheet on car body repair
and  construction. Compare our
prices, Buy what you want from

the people who manufacture with
fibreglass. -Bondaglass, 40A, Par-
sons Mead, Croydon.

HANDICRAFTS
‘- AKE YOUR OWN Musical
4 Boxes."” Swiss Movements
and. Novelty Mechanism, and Kits of
Box Parts; s.a.e. for price and tune
list. Mulco Ltd., 87, Cambridge Road,
London, N.W.6.

WISS MUSICAL BOX MOVE-
MENTS, only 14/9, post free.
Wonderful selection of tunes. S.A.E.
for tunes list. Swisscross, Dept.
V.116, Winifred Rd., Coulsdon,
Surrey

WOODWORKING
OODWORKING MACHINES, all
.cast-lron constructed. Complete
Saw " Benches, Tin., &£4/15/-; 8in,,
£5/10/-; 10in,, complete moforised,
£30. Planers ’5in,, £12; Bowl Turn-
ing Heads, £4 with sm Saw Tables,

£7/10/-. Lathes £1/10/- ; Combina-
tion  Lathes, £10/10/-.  Motors,
Pulleys, Belts, etc. 12 months’

written and money refund guarantee.
4d, stamp for Illustrated booklet.
James Inns (Engineers), Marshall
St., Nottingham.

RE YOU LOOKING FOR A
RELIABLE FIRM_ for Timber,
Plywood, Wallboards, Veneered Ply-
wood ? Call at our warehouse or
send s.a.e. for price lists. N. Gerver,
2/10, Mare Street, London, E.8 (near
Cambridge Heath (E.R.)' station),
{AMHerst 5887.)

WOOD LATHES, Motors, Jig Saws,
Planers, Circular Saw Blades,
Saw Spindles and Benches, Turning
Tools, etc. New illustrated literature,
price list, extended credit terms now
available, price 6d. (stamps please).
D. Arundel & Co., Mills Drive, Farn-
don Road, Newark, Notts.

SITUATIONS VACANT

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

* and Guilds, ete.. on * No Pass
-——No Fee” terms. Over 95% suc-
cesses.. For .details of Exams and
courses in ail branches of Engineer-
ing, Building, etc., wrlte fm lulgage
Handbook—Free. B.LE.T.
967813), 29, Wright’s ‘Lane, London
W.8.

EDUCATIONAL
IERCHANT NAVY Radio Officer
‘Cadet Training School. World
travel and _adventure overseas.
Brook’s Bar, Manchester.

REE ! Brochure giving details of
Home Study Training in Radio,
Television, and all branches of Elec-
tronics. Courses for the Hobby
Enthusiast or for those aiming at
the A.M:Brit.LR.E., City and Guilds
R.T.EB.. and other Professional
examinations. Train with the col-
lege operated by Britain’s largest
Electronics organisation. Moderate
fees. Write to E.M.I. Institutes,
Dept. PM28, London, W.4.
EARN IT AS YOU DO IT—we pro-
vide practical equipment - com-
bined with instruetion in Radio,
Television, Electricity, Mechanics,
Chemxstry Photography etc. Write
for full details to 1 Institutes,
Dept. PM47, London W.4

ete.  6/-,

PATENTS

ATENTS CONSULTANT. Quali-
fied service. C. L. Browne, 114,
Greenhayes Ave., Banstead, Surrey.

BOOKS
10 OO FORMULAS, Processes,

Recipes, Trade Secrets.
This is the 1,000-page money making
and money saving book of the cen-
tury. Limited number again avail-
able. Full approval against payment,
27/6, p.pd. elow:.—

SMAIL BOATS YOU CAN BUILD.

3/10, p.pd. Below.—

40 POWER TOOLS YOU CAN
MAKE at low cost, Lathes,

Saws, Drills, Pollshers, Sanders.

Presses, Planers, ete., etc.

book of its kind. 12/6,

Only
Below:

p.pd.

NIODERNISE YOUR KITCHEN.

2-colour plans, cabinets, fit-

inents_ everything. 3/10, p.pd. Be-
ow:—

BUILT-IN FURNITURE FOR YOUR
-HOME, Many 2-colour plans,
modern designs, 3/10. Below:—

UILD YOUR OWN Photo Equip-

ment ; 12 designs in two books.

Enlargers, printers. dryers, timers,
p.pd. Below:—

MERICAN BOAT: BUILDERS

Annual ; 28 boat plans, 8-22ft.,

and other helprul articles. 7/6, p.pd.
Below:-—

sTELESCOPES—DEsIGN AND CON-
STRUCTION, only 3/-, p.pd.
Really outstanding American designs
at lowest cost to make. Below:—

HOW TO REWIND -and Service
Electric Motors, Generators.
Complete Practical Book, only 3/-,
p.pd. Below:—

LATHE HANDBOOK, 3 books in one.

5/-, p.pd.; wood-turning, metal
turnlng, metal spmning, iigs attach-
ments, special operations ; 200 illus-
trations ; ocutstanding, practical
‘ how-to-do-it ’ material throughout.
Below:—

RC AND SPOT WELDERS for the

small shop. Easily, cheaply
made, Full plans, 3/-, p.pd.
Below:—
Lists free. American Publishers

Service (P.), Sedgeford, Norfolk.

OLYESTER HANDBOOK.—This
textbook for the glass fibre/,
polyester resin industry is now: ready.’
and is the complete manual for the
amateur and _ professional alike.
Price 5/6, post free. We can supply
any quantities of materials for
moulding and fabricating. In addi-
tion we have a Field Kit available,
F.P. Field Kit No. 5, for car re-
pairs, etc., or just plain experiment.
Price 11/6, post free. Fibrin Plas--
tics Limited, Dobcross, Oldham,
Lancs.

MODEL DEALERS

HOBBIES LTD. have over 50 years’

experience of catering for the
needs of modellers, -handymen and’
home craftsmen. Brnnches at 78a,’
New Oxford Street, London, and in°
Birmingham, Glasgow, Manchester,’
Leeds, hefﬁeld. Hull, Southampton,
Norfolk.

MISCELLANEOUS
HE BENDELLE CHART solves.
bend allowance problems and:
slide rule type calculations, 7/6, post

free. Whittaker Enterprlses 233,
Pear . Tree Avenue, Bitterne,
Southampton.

ORTUNES IN FORMULAS,” 900-
page American book of formulz.
American technical hobby and other
books covering every interest. Stam
for lists. Herga Ltd. (Dept. ),
Hastings.

UILD YOUR OWN REFRIGERA-
TOR, all components available

at reasonable pnces Frigidaire
flowing cold units, £5; small units,
Kelvinator, etc.. £4; h.p. heavy
duty Motors £3; Chrome Cabinet
fittings, new, £1 ; money back guar-
antee ; s.a.e, for "list and schematic
diagram. Wheelhouse, 13, Bell Road,
Hounslow, {Phone: Hounslow 8749)

{Continucd on next page)
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{Continued from previous page)
RAWING DEVICE ensures skill
without experience, Newbery,
245, Goldhawk Rd.. W.12.

UBBER MOULDS for. Plaster
Wallplaques, etc.
Sample and list 4/11; trade en-
quiries invited. Castmoulds “{Dept.
M). 43/45, Waller St., Hull.

ULTI-PURPOSE  SPINDLES, —

Ball-bearing  plumber blocks,
pulleys, belts, motors, engines. Com-
plete new range of Transmission
Equipment. List free. Illustrated
catalogue, 9d. Beverley Transmis-
slon, Sturton-le-Steeple, 4, Notts.

Ornaments,

‘ '  AUTOMATIC

2000 BLOWLAMP
A new entirely automatic minfz-
ture blowlamp is here, Burns
methylated spirit. Compact and

small, &in. high, weight 7 oz
Solid brass, chrome finished.
Silps into pocket. Ideal. soft
|4/7 soldering (very hot flame 2,000
deg. F.). Silver sold., emodel-
Post makmg, jewellery repairs, paint
Free  stripping, glass bendlng and draw-
ing. Self-pressurising, no pumping.

Nothing to g0 wrong.

fodel with Switch !
Ne g Mo AC'DC PAINT
4: 8 m'ly

Aorss STRIPPER

outdates all Blow-
lamps. Paint goes
like magic. Cost
4d. per hour. Onc
Year Guurantee.

Juhn Byl L EMRa208 R 56,

90,000 PIANISTS;.uu
have learned t la the piano beau! y
4 © p y h the aid of my POSTAL
lessons Everything is so
clearly explained — that,
even if you do not know a
note, you will, with only
ralf an hour's practice

each day, become a pro-
fi. lent pianist in 9-12 months.
urdinary music no freakish
methods. My class is seldom less
than 2,000 pupils. I have taught
over 50,750 and I CAN TEACH

Mr. R. BECKER
658, The Hall,
Centurion Rond
Brighbton, Sussex,

GOVERNMENT
SURPLUS BARGAINS
BOXES.— Slmllar to those des-
(Aug) for Electric

Mixer. Each 10/- post free.
GEARBOXES.—As above but com
plete with 200/250 v. AC/DC Motor. Each
26/8 post free.

0ODS.—Unused. 38in. long, only
51b wt. Immensely strong. Carl te?'mg
sling. Brass cap easily adap!
camera, etc., etc. Each 12/6, post 2/8.
ASTRO CQMPASS MK. II.—As des-
for Theodolite a.nd
Camgxl‘a Pan[Tﬂt Head. Each 17/

St
YAOANDING LAMP MOTORS —12[24v,
D.C. 20/30 v. AC. 2 amps iin. shaft
Each-12/8, posl: 1/8. Similar type motor
with gear and quadrant as described
forf SELF-OPENING GARAGE DOORS
‘“ Prac. Motorist ’ Aug. '54 (copy of
a.rtitclel with motor if desired), 25/-,
pos .
TRANSFORMERS, —Input  200/250v.
A.C. Output tapped for 3, 4 5. 6. 8, 9, 10,
12,15, 18, %, 24, 30v. A.C.” Max 2amp
Excellent for above motors, 21/-, post 1/-.
RECTIFIERS.—Full wave. Max D.C.
output 30v. 2 amps.. 21/-, post 1/-.
CAR HEADL [P or SPOTLIGHT,
—Brand new. 6in. dla. Double contact
holder for * main/dip ** og spot. Black
finish. Normal single hole fixing. Each
25/-, post 2/-.
Send 3d. stamps for list of Motors, Tele-
prhones, Transformers, Pumps, Lamps,
etc., etc. Hundreds of Bargains,
MILLIGANS
Harford Street, Liverpool, 3.
Money Back Guarantee.

‘SOLASCOPE’

GIANT ROTARY GUIDE TO THE

SOLAR SYSTEM
Showing PLANETS and ORBITS to scale
and revealing over 1000 facts and figures
when rotated. Everything you want to
know about the . . . SUN, MERCURY,
VENUS, EARTH, MOON, MARS,
JUPITER, SATURN, URANUS

24,

This giant set of ELORA lin. Sq. Drive :
Socket wrenches of Chrome-Vanadium :
Steel with bright Nickel finish and in a :
handy, blue crackle enamel metal case, it :
comprises a Reversible Ratchet, Speed;

race, T-Handle, 5in. and 10in. Extensior:% H

Universal J(ilnt.s, 7 Whit. Sockets 1/8in.

1/2in.,
pay's of 21/-.

kets, 38in. to lin. Cash
and T monthly pay'sof 26/6. List Free.

BARGAIN DISTRIBUTORS, Dept.

and 10 American Sockets 3/8in. to :
T7/8in. Cash £7.19.0 or 21/-dep. and 7 m’nthly :
Also large set of 10 Whit. Soc- :
kets. 1/8in, to 3/4in., and 12 American Soc- :
£9.9.8 or 25/- dep. :

TOOL CABINET

Keeps tools
safe and tldy

In heavy gauge steel, this Tool Cabinet
has four graduated drawers, spring lock
and key, carrving handle. Finished olive
green. Overall size : 161° x 8" x 10¢". Front
forms convenient tray when open. Strong,
safe, good value at 60[- or 9/- down and
4 monthly paymen f 14/-,
Send for List of Other Bargains.

16, 5, SILVER STREET, LUTON

MAKE A RADIO

NO SOLDERING—only a screwdciver
and pliers required. 10 designs to choose
from—send S.A.E. for complete list.

““WINNER ” crystal set. Only 6 screws
to fit. Kit of parts with building instructions
only 12/6 post free. Building instructions
alone, 1/-.

“CONQUORER” |-valye set. IS
screws to fit, Receives dozens of home and
foreign stations. Kit, 22/6 post free, valve
and batceries, 15/6 extra. Building instruc-
tions alone, i/6.

THE “HOLWAY ™ OILER

Price 4,9 each

Packing
and
postage
9d. extra.

An_ideal tool for Engineers, Modelists and
Handymen. Suitable for oiling intricate
parts of clocks, sewing machines, type-
writers, etc, Useful for applying flux when
soldering and for the treatment. of wood
worm.

Send P.O. /-, 16, 12/6, 22/6 or 38/- to e
4 Send to HEGA PR UCTS LTD.,
BLANCHARD’S RADIO (Dept. 3),
(Dept. M2), 2D, Hglloway Road, London, N.7.
13, Gainford Gardens, Manchester, 10, Trade supplied. Phone : North 5178.
AAAAAAA A ROGERS 31 NELSON ST,,
SOUTHPORT

' GENERAL CERT.}
 OF EDUCATION

THE KEY TO SUCCESS £ SECURITY

Essehtial to success in any walk of life! Whar-
<P €ver your age, you can now prepare ar home for
the xmpoﬂam new General Cert. of Education
Exam, on “NO PASS—NO FEE” torms. @
1» You choose your own subjects—Educational, Q)
€ Commercial or Technical. Recemuly announced
) big extension of subjects gives cveryone the chance
to get this valuable Certificate,

SENO FOR FREE 136 PAGE BOOK
b Full details of how you can obuainthe General Cert,
are given in our .136-page. Guide—Free and 1
without obligation. Personal advice on request.
€ iite today, School of Careers, Dept. 160
€ 29-31, Wright's Lane, London, W.8. 4
€ “NO PASS—NO FEE" {

em/m//////////

fe\«?\«\ ‘ ﬂNG' :

NEW INVENTION

replates metals and

gives a hard chrome
finish.
Complete only

DuKROME 1376
(Large ng:ﬂts 25s. 0d.)

‘DuSILVA® Out-
od. deposlt
genuine silver plating.

ple send 4d. (stamps) to:-

A.DUTCH & CO.
Monkhams Lane, Woodford Green, Essex,

Compressors. Ex W.D., 3 cu. ft. 55/
Abrasive Discs. 5in. Assitd. doz. 3/

Terminal Blocks. 12 way 1/
Generators. D.C.,6v., 12v., 250v 12/
Motorised Plnnps o 89/-
Thread Gauges. 23 4/

Whitwerth Screw: 14 ‘Ass’ b/
H,S. Drills, 12 Assorted, to 48 ... 4/
Fibre Washers. 144 Assorted 3/
Meter Rectifiers. A.C. toD.C. ... 3/
Self Tap Screws, 100 Assorted ... 8/-
Copper Rivets. 12 doz. Assorted 1/4
Saw Bench Tops, with ball race
spindie, pulley, etc., 18in. x 10in. 52

ectifiers. 6/12 v. af amp. ki
Meters. 0-15 v. or 0-25 M/c.., 10/
Aflr Jacks. 6in. Stroke ... - 14°
Boost Gauges for Car Use ... 6!
Winker Unlts. 6 or 12 volt ... 6
Circuiar Saws, 6in., 11/8; 7in., 13/8 etc.

Races, Belts, Valv%s_ Pulleys, Pumps,
etc.
May we send our free list of hundreds of
interesting items ? Stamp please.

. each.

THE PEOPLE’S ARC WELDER £15.12.0

For the Motorist, Householder & Engineer.
Heavy duty. Fully variable output by
bhand-wheel. - Welds up to any thickness
and down to 22G sheet. 210/250V. single
phase. Consumes 10 amps. With all acces-
sorles shown, face-shield and electrodes.

2.0. Cashwith order. Ca.rr!age approx.
7/- after delivery.

MOTORISED BLOWERS
12v. or 24v, please state
which. Fan enclosed
in 74" .eowl - with
generous inlet and
outlet. Make excellent
CAR HEATERS. Use-
ful for forges, brazing,
A.C.'D.C. Con

sumptiorx ll amps
Unused 28'-. P. & P, 2/7.
{2 VOLT HAND DRILLS
12v, or Z4v., please M
state which. Con-

D amps,
With 3in. chuck and
length of flex. Speed

r.p.m. Weight
7 Ibs. Ex-Civil Air-
line. Unused. 95-

" POP' RIVET GUNS

(Lazy Tongs)
For motor body, sheet metal
and fabrication work
universal collet
slzes of rlvets £3. 19 6. P. & P,

'“POP " RIVETS
1/87, 5/32~ land 8/16°, 7'9 per 250,

a3 18/- per 1, of one and the
9 same size 1 > Pop "
rivets, 12/- 17 - per

500,
1,000. Send sramp for leaflet.

HARMSWORTH, TOWNLEY & CO.

Jordan St., Knott Mill, Manchester 15

THE FAMOUS
HARRIS ELECTRIC

WELDER >

and Complete Kit "/’\‘\\
For Welding, Soldering,
Brazing and metal construc-
tion & repairs in the home, on
the car or cycle. Instant beat
6,000° F. Works from 6v. or 12v.
car batiery or transformer from
A.C.maina. Complete kit of Weld-
ing Tool, 9 ft. cable; clip, carbons,
cleansing ﬂuid fluxes, filler rod- goz-
gles, i hint
in daily wee. As nupphed to Depts.
of H.M. Government, LC.I., Standard
‘] Telephones, etc. Welds all Metals,
Tp to onn-en(hth inek. 57/6
C.0.D. IF UIRED.

Obtainable only from Post Free UK. only,
HARRIS ENGINEERING CO. (Dept.P.M.10)
269 Kingsland Road, London, E.2

M.S. NORTHERN

AS REVIEWED STAR
Send 3d. for literature to :-
THF MODEL SHOP,

18, BLENHEIM STREET,
NEWCASTLE UPON TYNE, 1,

RATCHET & REVOLUTION
;OOU NTERS
PLEA%ER ASK

F
CATALOGUE
Inatrument Division
B. & F. CARTER

& Co., Ltd., Bolton &

NEPTUNE, PLUTO.
Distances, Velocities. Space Travel com-
putations, etc. Approx. 12" square.
Beautifully iltustrated in full colour on
stout, fine-quality art and matt-surfaced
printing boards. Double-side, 3-piece
construction showing all planets 9/6
Rf[)st free, or 2-piece single side showing
ercury to Mars 5/6, or Jupiter to
Pluto 5/6. Send P.O. to—
‘" SOLASCOPE,” Dept. J., 44 Loadon
Road, Kingston, Surrey.

MAKING ‘A TELESCOPE ?

Reflecting mirrors from £4,
4in. and 6in. Achromatic objectives.
BRAND, Astro Works,
253, BRAMFORD RD., IPSWICH,

Suffolk.

RIFLES - ACCESSORIES
rite for cotalogue WEBLEY & SCOTT Ltd.

6, WEAMAN ST., BIRMINGHAM 4, ENGMND

CHEMISTRY APPARATUS

Send 2id. stamp for
COMPLETE PRICE LIST

Booklets :
“ Eyper-
ments” 10j4.
* Formaias "
N 1034,
 Home
Chomistey »
28
Fou Pusd.

- ¥ /
BEcK (8ciontinc Dept. A}
60 HIGH STREET,
Stoke Newington, London, N. 18

CHROMIUM/SILVER
ELECTROPLATING
at home, easily, Plating
mat., silver and -
Struct. 11'8. Silver
Mirrors Rook 29 n-.

cost 6d. ft
not plate w lthout lrnde
goods. Chromium set
21 -. Rangle strip, many
atterns. Expert plat-
inf., bangle sample,
print 2 6. _Plat. sam.,
print, S.A.F.
Mould rubber for plas-
ter casting.

per
Post 1/3 on 31bs., 3d. each 1b. over,

CANE & CO. (ARGENTA),
BRIGHTLING, EAST SUSSEX,
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Converting Coke Fired Boilers to . 0Oil
Firing
IR,—In the May issue of PRAcTICAL
MECHANICS a letter appeared wunder
“ Information Sought,” and referred to ‘“Con-
verting Coke Fired Boilers to Oil Firing.”
The types of crude oil burners which have
been mentioned from time to timeé in P.M.
had a minimum capacity of about } gallon
per hour, which would be costly and extrava-
gant for the purpose required, i.e., the firing
of small slow combustion stoves for hot water
or small greenhouse stoves. Etna Products
(Manchester) Ltd., 106, Harley Road, Sale,
Manchester, are putting on the market a small
atmospheric controlled oil burner, for use
with waste sump oils, creosote, diesel, gas,
T.V.O. or paraffin oils.
It will be one of the cheapest on the market,
catering for the amateur. The burner has a
minimum consumption of under } pint per

hour of sump oils, and much less of the’

other oils.—A. H. MayTum (Manchester).

Wet and Dry Indicator
IR,—Regarding the query in *“ Informatijon
Sought > (September issue) from P. A.
Blake concerning a
“Wet and Dry
Indicator” I hope
the following in-
formation will solve /]
his problem.

The instrument
to which he refers
is usually to be
found at the top of
the antique ‘ wheel
barometer,” which
is probably - what
he parchased.

In this form of
hygroscope an oat-
beard, which is
very sensitive to
moisture, is the
working element. The general appearance of
the instrument is shown in the sketch.

Repairing one, or even making one, is quite
simple.  First dismantle the instrument.
The glass G in its bezel, unscrews at about
the point F, The pointer B, now removed, may
indeed be hollow since it is merely a length
of thin grass stem slit through towards one end
and pushed on to the free end of the catbeard.
Now it will be simple to pull out the pin D
behind the dial plate, remove the brass
spring E, and take out the central stem C. An
enlarged diagram of this is shown and it will
be seen to consist of a small disc, from the
centre of which rises a hollow brass tube with
part of its side cut away. This supports the
oatbeard. All old wax should be removed.

Oatbdeard

A new oatbeard is
required. At harvest time
pick a dry and ripe stalk
full of seeds. They hang in
pairs, sometimes in threes,
on delicate filamerits.
These seeds will each be
seen to possess a long awn
or “beard” that, if truly
dry and ripe, will be bent in
half at right angles as shown in the sketch.
Breathing on these awns will cause them
to turn in a clockwise direction. Carefully
remove one and cut off the upper bent-over
portion. Only the lower part A is used.
Mount it upright in the brass tube, fixing it
with waterproof glue (see sketch). When
set reassemble the instrument and push on
the pointer, fixing with a touch of the glue
if necessary. The glass is finally screwed
on.

By turning the central stem by means of
the pin D it is easy to set the pointer so that
it goes round to the *“ Wet > side of the dial
at the approach of rain, and returns to ““ Dry >
for fine weather. Being a simple hygroscope,
nothing more accurate than this can be
expected of it although it would. be
interesting to test the movements of an oat<
beard against the readings of a wet-and-dry-
bulb hygrometer. )

The oatbeard’s response to atmospheric
changes would be quickened if several small
holes were bored through the outer casing
of the instrument.

M. M. Dawes (Margate).

Wet ana dr

Vil
ind/cator &

r/A
Waterproof
glue

Details of Mr. M. M. Dawes’ Wet and Dy Indicator.

Stevenson Screen

IR,—Reading the ‘‘ Information Sought >’

page of PrRACTICAL MECHANICS August,

1956, I notice that your. correspondent, Mr.
J. E. Catt, has been given some meteorological
instruments which, I assume, are maximum,
minimum, wet and dry bulb thermometers,
which, if he wants to obtain correct readings,
must be exposed in a Stevenson type screen.

This should be made to the exact speci-
fication laid down in the * Instructions for
Making Thermometer Screens of the Steven-
son Type” Form 63, price Is. from
H.M.S.0.

Your correspondent will no doubt want to
know more about the instruments and weather
observations in general. In this instance 1

The Editor Does not Necessarily Agree with the Views
of his Correspondents

recommend to him a little publication called
““ The Observer’s Book of Weather” from the
Observer series, price 5s. or, further, a more
technical publication from H.M.S.0. * The
Observer’s Handbook ” M.O. 554, price
12s. 6d.—G. WHITE (Stréatham). '

. [An article on making a Stevenson Screen is
in hand for early publication.]—ED.

Silvering Glass by Spray
IR,—With reference to L. Oldham’s query
re’ silvering glass by spray method
(September, 1956, issue), I think he may find'
the following formul® more satisfactory :
Silvering solution :

Silver nitrate 30z.

-Aqueous ammonia 3oz.

Water . 1280z.
Reducing solution :

Hydrazine sulphat 2.70z.

Glyoxal ... 20z.

Water 5% 0o ... Ioooz.
These two solutions should be mixed im-

mediately before use and diluted with water
to make one gallon of liquid, which is then
sprayed from a single nozzle.—D. E. CHALLIS
(Enfield).

Refilling a Liguid Compass
IR,—Your correspondent T. Allen Hender-
son (*‘ Information Sought,” September,
1956, issue), who is requesting advice on
refilling a liquid compass, should use industrial
methylated spirit and water, S.G. .93 at 60
deg. F., clean and frce from sediment,
etc. This will enable his compass to work
efficiently between — 10 deg. F. and + 120 deg.
F.—S. WaLKER (Dundee).

IR,—Re * Information Sought,” September
1956, issue, surgical spirit is the liquid
used. Fill the casing to overflow, all air
being displaced by the alcohol. You can,
immerse the whole casing in a cup of surgical
spirit if you find this easier.—H. GREGORY
éheﬂield, s).

Making Jewellers’ Pads
IR,—With reference to the request by.
Mr. D. Mitchell (*“ Information Sought,”
September issue), he may find the following
method suitable. Cut one centre to suit
.requirements and from this make a flexible
mould from any of the materials of this type
advertised regularly in P.M. If the quantity
required is large cnough a number of moulds
could be made. From the moulds Mr.
Mitchell could cast as many centres as he
wishes, using any of the commercial casting
powders.—W. Scort MATTHEWS (Colne).

Making a Mirror Ball
IR,—In reply to Brian McAuley, whose
request appeared in * Information
Sought » in the June, 1956 issue, make a
wire mesh ball 15in. diameter and cover this
with papier-miché until it is }in. thick, then.
cover with pieces of a special mirror glass which
can be obtained from any good hardware
shop. This glass is about }in. by 2in., and can
be stuck on with a good adhesive.—P. BAGNALL
(Stockport).
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A Radio-controlled Model Aircraft
IR,—Regarding my article, title as above,
which appeared in the September and
October issues, I should like to correct an
error which appears on page 518 of the ‘Sep-
tember instalment, in the third column near
the bottom. This reads, “ A rectangular
shaped wing stalls last at the centre.”
should read * wingtips > instead of ¢ centre.”)
—C. E. BowDEN.

Model Motor Circuits
IR,—As a regular reader of PracTiCcAL
MEecHANICS I have frequently used many
‘of the ingenious electrical circuits shown and
I would like to contribute one myself, which 1
first used some five years ago and which is still
working perfectly. The circuit relates to the
use of small D.C. model motors in model
trains, cars, etc.

If a motor has a wound field a rather com-
plicated switching device is required to reverse
the motor, but I have devised a circuit whereby
the motor may be reversed simply by reversing
the polarity of the supply, just the same as for
a permanent magnet motor, The circuit is
shown in the sketch below.

It will be seen that no matter how the

¢ supply is flowing through the armature it will
always be flowing through the field in the
same direction.

In the case of the shunt motor (most Gov-
ernment surplus motors are of this type),
where the field is across the armature, the
A.C. input of the rectifier goes across
the armature and the D.C. output across the
field, The reason for this is that the field

-current is usually smaller than the armaturc
current, therefore the rectifier may be one

1 Shunt motor 4
g
" ty
Fireld Freld

Mr. H. A. Mitchell’s model motor

of a lower current rating. The voltage rating
of the rectifier in this case is the normal
working voltage of the motor,

In the case of the series motor, where the
field is in series with the armature, the A. C.
input of the rectifier goes in series with the
armature and the field goes across the D.C.
output of the rectifier. The current rating
of the rectifier is the normal current rating
of the motor, and the voltage rating is the
normal voltage dropped across the series field.
—H. A. MrrcrerLr (Lewisham, S.E.13).

Cutting Perspex Discs
IR —Re the query by J. A. Scott in
¢ Information Sought,” September issue,
on a tool to cut out 1}in. diameter discs from
_I/16in. thick Perspex, the following may meet
his need.

This tool is on the hand punch and die
method and the Perspex sheet should be cut
into strips about 3{in. wide. The strip is
run through once, then reversed and returned,
‘giving little waste material.

To make the tool obtain two plcces of angle
uon 6in. long of the 1 %in. X 1}in. size, square
'faces up and mark off as part (C) in sketch.
{It is important that the }in. diameter hole be

the same distance from top face as the die
block (B) is thick——this gives 1/16in. shear
‘on the punch (A) line.

Remember that one side is right hand and
the other left hand. The punch and disc

It _ A j ;

Series motor 4
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(as sketch) are turned from
1din. diameter silver steel
and 23in, diameter silver
steel, which should be
hardened when fully com-
pleted. The 1iin. diameter
hole should be 1.500in. and
its backing off 1%in. dia-
meter for easy removal of
the discs.

The 5/16in. dia. should be
a drive fit into handle (D).
This handle is madc from
a piece of %in. square X 12in. long cold
rolled steel, bent at one end at 30 deg. (as

cireuits

sketch) and dnlled accordingly. The important

Details of Mr. A. M.
Greenough’s disc cutter.

(8)Die rorr
itver steef
harden

dimension here is the 3/16in. from under face
to centre of }in. slide fit hole ; this ensures
shearing line is held. Also important is the
2}in. centre—if die is bolted before this
assembly is made. The best plan would be
to assemble parts (A), (C), (D) and allow
(A) to enter (B) and mark off the clearance
holes in (C) from the four tapped holes in (B).

No handle stop is shown, but a block of
wood between the guide ends will be suffi-
cient. The only addition necessary is }in.
diameter X 1in. long hinge pin.—A. M.
GREENOUGH (Oxford).

BOOKS RECEIVED

The Elements of Mechanics and
Mechanisms. By- F. J. Camm. 423
pages. 481 illustrations. Crown octave.
30s. net (31s. by post). Published by
George Newnes, Ltd.

HIS important new work is a valuable
contribution to technical litefature,

for there are very few books on the subject
of mechanics and the principles of mechanisms,

This book gets down to first principles and

gives a large number of illustrated examples

of the practical application of those principles.

It is a book suitable not only for teachers,

students, draughtsmen and designers, but

also for anyone-who is interested in making
things and who wishes to know how a particu-

lar mechanism works or how to obtain a

particular mechanical movement. The early

chapters deal with the natural forces and
methods of using them, the laws of motion,
friction, mass and momentum, horsepower,
fcrce energy and power, conduction, convec-
tion, radiation and heat, the lever, the wheel
and axle, pulleys, the inclined plane, wedge

and screw, hydraulics, the hydrometer,
viscosimeter and syphon, pumps and water
wheels, etc., etc., whilst the final chapter
gives a large number of illustrated examples of
mechanical movements as used on a wide
variety of machines. The work is written in a
style which even the non-technical can under-
stand. This will become a standard work.

The Home Electrician. By F. J. Camm.
206 pages. 149 illustrations. Crown
Octavo. 12s. 6d. net (13s. 3d. by post).
Published by C. Arthur Pearson, Ltd.,
Tower House, Southampton Street,
Strand, W.C.z.

N view of the great Do-It-Yourself move-
ment which has now reached national
proportions, this book provides a timely
addition to the handyman’s library and it is
indeed a handy book for handy men, forming

a guide to the installation, upkeep, overhaul

and repair of all electrical apparatus used in

the home, including lighting and power,
vacuum cleaners, electric bells, burglar
alarms, fires, hair driers, cookers, kettles,
electric fans, gramophone motors, washing
machines, refrigerators, water heating and
models. The chapters dealing with repairs of
electrical apparatus” are especially valuablé.
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Glorious Health-Giving SUNSHINE

A £7 SUNRAY LAMP

Foronly £4

Bathe In the wonderfully
hixurious  Ultra-Violet and
Injra-Red Rays of the
# SCIENTIFIC * COMBINED
SUPER-TONI0  SUNLAMP
and get A MARVELLOUS
TAN. Unsurpassable quality
of emlssion. Wonderfu§ for
BHEUMATISM, etc.

ONLY
P. & P. 2/~

Send S.A.E. for Ilustrated Brochure to
Dept. 55 SCIENTIFIC PRODUCTS,
Cleveleys, Lancs.

Complete with gogglcs

£4

TIME
SWITCHES

Hand Wound, 35-day, by Venner.
Beautiful movements. 24-hour
dial. !deal for Shop Windows,
Poultry, Process Timing, etc.
Complete in metal case, 45/-,
p. & p. 2/6.

ELECTROSURP,

120 Fore Strecet, Exeter.
Phone : 56687.

MODEL BOATS
Plans : Kits : Engines : Etc.
4d. in scamps for Lists.

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD,
LIVERPOOL, I5.
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GCAMAGES

Exceptional Value—¢ FERROUS’ ELECTRIC

ARC WELDING PLANT

1 :'ou are interested in joining or relnforcln" Mild Steel,
THIS IS AN OUTFIT YOU
Suitable for Agriculsural

Wrought or Malleable Iron
CANNOT BE_WITHOUT.
machinery, Heati

necessary. Uses 14 s.w.g. electrodes.

Robustly constructed and fltted with neat

B R e g)
55/9

high. Welght 801b.

Or 9 monthly
payments of

Carriage & Pac)dna outside 50 miles of Holborn in England

Wales, 15/, Scotland 22:6

g and Ventilating engineering.
Ornamentaj Iron or Blacksmith’s work. Garage mainten-
ance work, Handicrafts or the Home Workshop.

230 A.C. mains for 15 amp. plug. For welding material
of any thickness by repeat runs after preparation, if
Air cooled.

PICADOR SANDBUFKIT

% ? For use with

portable
I ! U nding

electric

tools, Set
wheel, 8ide Handle, lin. Arbor ﬂn Wire
brush, Assorted 5in. Abrasive Discs.

consists of

51n Rubber

COMPLETE Post & Pkg.
SET 23, 6 8.

nnd key. 51n. .
Lambsw ool

BLACK & DECKER |
‘PLUS POWER’
' ELECTRIC DRILL

Saves hours in building and repair Jobgo!dn

the workshop or in the home. Drills W
Steel. Brick,
etc.. A.C./D.C.
Motor.

Please state
voltage.

£8/19/6

Post Free. .
Or 9 monthly payments of 16/6. (&
“Hettees ’ -1
1Vere 6 ~ A
e, VALTOCK * 2000’ BLOW LAMP |
van area. Glves a heat around 2,000 deg. Height 6 in. A com-
pact self-blowing lamp, which wiil give temperatures
-PAGE around 2,000 deg. Ideal for soldering, silver-soldering
AUTUMN and Hght brazing.
BARGAIN methylated spirits. For BARGAIN
LIST home, workshop, cyclist, |4 , 7
FREE motor cyclist, e 3 Post & Pky. 9d.
New Valtock Blowlamp Kit 29/8. Post & Pke 1/6

GAMAGES - HOLEORN : LONDON - E.C.I.

HOLBORN 8484

107

32-page ‘Booklet on

STEAM
FOR
PROCESS

The Bulletin * Steam for Process ”* explains
in cl:ar words and pictures, most of the
things an cngineer ought to know about
the use of steam for heating and process
purposes. Copies free on request.

SPIRAX-SARCO LTD.

(TECHNICAL DEPT.)
Cheltenham, Glos.

SPARKS’ DATA SHEETS

THE UNRIVALLED SERVICE

If you are thinking of making a Radio, a
Portable, an Amplifier or a S.W. Set, you
may be wondering which * Constructional
Sheet "’ to buy. If so. note this :
SPARKS' DATA SHEETS
enjoy a world-wide reputation—and that is
Fact not Fancy—for Simplicity. High
Efficiency and truly Trustworthy Designs.
FULL SIZE PRINTS

Do not confuse F'scap pages of diagrams
with Sparks’ Data Sheets. The first is,
well, what it is. whereas the second is an
* architect’s ' print of & draughtsman-
prepared plan of 8 Fully Tested and Guaran-
teed Design. solely produced as a Deslgn

of the 100,000 plus well - satisfied users of
rks’ service. A 2id. STAMP SECURES
MY LATEST LIST.

L. ORMOND SPARKS (M), VALLEY
ROAD, CORFE CASTLE, DORSET.

12/6 ! CRYSTAL RADIO

Build the new *' WINNER " crystal set—
only a screwdriver and pliers. required,
Complete set of parts with building in-
structions, 12/6 post free. Easy-to-follow
building instructions alone, §f-., Send
P.O. l/-or 12/6 to :

BLANCHARD’S RADIO,
(Dept. MI)
13, Gainford Gardens., Manchester, 10

STEPPING STONE TO SUCCESS

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

TECHNICAL SUBJECTS include:

AIR CONDITIONING
BUSINESS MANAGEMENT
CIVIL ENGINEERING
DRAUGHTSMANSHIP
DRAWING OFFICE PRACTICE
ELECTRICAL ENGINEERING

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

MECHANICAL DRAWING
MECHANICAL ENGINEERING

MOTOR ENGINEERING
MOTOR MECHANICS
REFRIGERATION

-STEAM ENGINEERING
WORKS ENGINEERING
WOODWORK DRAWING

ELECTRIC POWER, LIGHTING, ETC.

Y i At S M . e B e e e o v N o e e e i e P . . e P S e
ENGINEERING SHOP PRACTICE B Lo T e

Please send me without

obligation, details of

the following course(s)
— —— —

Individual Tuition for

COMMERCIAL ART

Individual

A-M.I.MECH. E. GENERAL CERTIFICATE

AM.LP.E. 1 OF EDUCATION

AM.I.CE. g i i

it bz Royal Society of Arts : National Certificate

M.LM.L, . City and Guilds : Civil Service
etc. . etc.

THE REGISTRAR

MERCER’S CORRESPONDENCE COLLEGE

(Dept. CGl), 69, Wimpole Street, London, W.I

COMMERCIAL SUBJECTS

SHORTHAND

LANGUAGES

® SHORT STORY WRITING
WRITING FOR RADIO & T.V. @

Lessons prepared by practising authors

TYPEWRITING
BOOK-KEEPING
:—French, German, ltalian,

Spanish, Russian, etc.

preparation for the following

BLOCK CAPITALS PLEASE




‘New Dexion Slotted Angles

EXION LTD., 65, Maygrove Road,
London, N.W.6, manufacturers of the
ubiquitous Dexion Slotted Angle, have intro-
‘duced two additions to their range, these are
Dexion 140 and 112. The sizes of the two
new angles are 140 (1%in. X 1§in.) and 112
(13in. x 3in.) and they are both available in
either- steel or aluminium alioy. Both are

smaller than the existing sizes of Dexion
Angle.

Ovue of the new Dexion angles.

The Steeldex
Planfinder.

1
——

Also new from Dexion Ltd. is a range of
shelves 12in. x 36in. to 36in. square, which are
bolted to lengths of angle to form racks. They
are simple and speedy to erect and the racks
so far as shelf height and area are concerned
may be designed to suit individual circum-
stances. Prices of these shelves range from

3 9s. for six shelves 12in. x 36in. to
55 4s. for fows shelves 36in. square.
Hobbies 1957 Handbook

HE latest edition of this 1s2-page hand-
book is now available and there should

be something in it to interest everyone with a
hobby. With the book is given a design for
making a model motor-powered trawler and

NEWNES PRACTICAL MECHANICS
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New Screwdriver
HIS new tool is being manufactured by
J. Stead and Co. Ltd., a subsidiary of
Darwins Ltd., Tinsley, Sheffield, 9. Part of
the existing amber-handled “ Screwmaster
range, it incorporates 4 tommy bar which is

also a design for an
attractive.. marquetry
picture. Ideas in the
book range from toys
and novelties to home
and garden furniture.
The price is 2s. and
the address of Hobbies,
is Dereham,, Norfolk.

Advanced Plan-
filing System

NEW system of

plan filing for
drawings, tracings and
prints is being intro-
duced, which the
makers  claim  will
eliminate  searching,
mis-filing, thumbing,
curling, creasing and
rubbing, and introduce

an organised system of
permanent record. Itis
called the

“ Plan-finder,” - and
general details of its
appearance will be seen
in the photograph.

“ Plan-finder are
produced, three types
accommodating
Double Elephant,
three types taking Imperial and
three Half Imperial. All can be
housed in existing filing chests, but
a special metal rack is available called
the “ Plan-houser.” This houses 20
] “ Plan-finders,” representing 1,000
i drawings. The manufacturers are
] Steeldex Ltd. (Plan-finder Division),
i 1, Castle Court, Birchin Lane,
1| London, E.C4.

¢ Gumption

CLEANSER known as “ Gump-
tion,” marketed by Multicore
Solders, Ltd., Multicore Works,

i
1
1
1

Hemel  Hempstead,
now being sold in 1s.
tins, is a most effective
household cleanser for
baths, paints, cookers
and floors. Its glycer-
ine content keeps the
hands soft. It lathers
freely, cannot scratch
and removes grime
from the hands. It is
particularly effective in
cleaning  chromium-
plated articles, such as &
letter boxes.

One of the

Nine models of the

The new screw-driver by ¥. Stead & Co., Lid.

movable, running through the tough amber

Where

handle, thus giving greater leverage.
be

space is restricted its usefulness will
obvious.

Handicraft Materials Price List
THE full range of materials supplied by the
well-known firm of Atlas Handicrafts
is listed in the latest edition of their price list,
which costs 6d. Complete kits, tools .and
materials are supplied for most of the popular
hobbies, including basket work, marquetry,
pewter work, ornamental jewellery, etc.
The address of Atlas Handicrafts is Spring
Alley, Manchester, 4.

Permanent Magnet Chucks
ROM Messrs. James Neill & Co. (Sheffield)
Ltid., Napier Street, Sheffield, 11, we
have received a brochure describing and
illustrating the permanent magnet chucks
they produce. The 4%in. chuck is shown
in the photograph on this page, being used on
the Myford Lathe for turning a thin-walled
cylinder of mild steel. Full details of the

range of chucks and other accessories may be
had from the above address.

S b

james Neil & Co. magnetic chucks.
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Dye for Leather
CAN you inform me of an odourless
leather dye which will be water-
proof ?—J. Byrne (Dublin).
THE following formula provides a suitable
dye for leather :
White spirit 3 20 parts
Bcenzene or toluene go
In the above mixed liquids dissolve six parts
of dye. The dye used must be an oil soluble

one, such as Bismarck Brown/R. Another
formula is :
(a) Dye (oil soluble) ... 10 parts
Oleic acid s 6
(b) Acetone ... g 6%

Petrol .. - s IEGOL
Stir (a) until uniform, then add (b) slowly.
In both the above instances the dye solutions
are slightly odorous, but not unpleasantly so,
and the odour quickly disappears after the dye
has been used.

Anti-moth Spray
OULD you let me have a formula for
a mixture which T could spray
(spray-gun) on to carpets, chairs and
curtains to kill any moth eggs or larvae ?
The mixture must not be harmful to
the fabrics.—R. Charles (Essex).

A SPRAY of the type to which you refer is

based on ortho-dichlorbenzene as its
“ active ”’ material. White spirit can be used
as a diluent. Mix together about 20 parts
ortho-dichlorbenzene and 8o parts white
spirit. The ortho-dichlorbenzene, of course,
is very effective in dealing wirh all forms of
insect life, particularly in eradicating wood-
boring beetles and their larva.

An alternative fluid for spraying would be
five parts of pure DDT dissolved in 95 parts
of paraffin. DDT is obtainable from Geigy
Pharmaceuticals, Ltd., The Parsonage, Deans-
gate, Manchester.

1.C.1,, Lid., also produce a Gamexhane
“ Concentrate,” which is a colourless, odour-
less liquid. This can be diluted with paraffin
and various other liquids for spraying uses,
and it is a potent contact insecticide.

Chlorinating Plant for Swimming Bath

LEASE send me particulars of a
small chlorinating plaat for a swim-
ming bath.

The bath is 75ft. x 25ft. x 4ft. (average)
and is filled from the local water mains.
At present the bath is kept fit for use by
adding chlorine, but it rapidly becomes
green and dirty.

I had in mind a pump taking water
from the bath, passing it through a small
filter bed, and allowing it to flow back.—
J. K. Rust (Oxfordshire).

WE are unable to trace any manufacturers

of small chlorinating plants on the
scale which you indicate. It is possible, how-
ever, that Messrs. Townson and Mercer, Lid.,
Croydon, Surrey, may be able to offer you a
small plant for swimming water chlorination
on the scale which you yourself indicate.
- Normally, such a plant would operate on the
lines which you outline. The water would be
pumped slowly through a special chlorinating
cell or compartment into which chlorine gas
would be bubbled at a controlled rate as the
water flowed through. By this means the whole
of the bath water would be kept continuously
under chlorination. Chlorine gas is readily
obtainable in cylinders from I.C.I., Ltd.,

QUERY SERVICE
RULES

A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupen from
the current issue, which appears on the inside of
back cover, must be enclosed with every lecter
concaining 2 query., Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,

Tower House, Southampton Street, Strand,
London, W.C.2. :
London, S.W.1. If you write to this firm

they will, we think, be pleased to give you the
benefit of their advice on the use of chlorine
for the purpose and on the scale which you
indicate. Chlorine itself is a relatively cheap

THE P.M. BLUE-PRINT SERVICE

12FT. ALL-WOOD CANOE. New Series. No. 1,
3s. 6d.*

10-WATT MOTOR. New Series. No. 2, 3s. 6d.*

COMPRESSED-AIR MODEL AERO ENGINE.
New Series. No. 3, Ss.*

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

“ SPORTS " PEDAL CAR. New Series. No. 4, 5s.*
F. ). CAMM'S FLASH STEAM PLANT. New
Series. No. 5, 5s.*¢
SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s.¢
ELECTRIC DOOR-CHIME. No. 7, 3s. 6d.*
ASTRONOMICAL TELESCOPE. New Series.
Refractor. Object glass 3in. diam.
Magnification x 80.

No. 8 (2 sheets), 7s.®
CANVAS CANOE. New Series. No. 9, 3s. £d.*
DIASCOPE. New Series. No. 10, 3s. 6d.*
EPISCOPE. New Series. No. lI, 35, 6d.®
PANTOGRAPH. New Series. No. 12, Is. 6d°.
COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series. No. 13, 7s. 6d.*

MASTER BATTERY CLOCK.*
Blue-prints (2 sheets), 3s. éd.
Art board dial for above clock, Is.
OUTBOARD SPEEDBOAT,
10s. 6d. per set of three sheets.
LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue-pring, 3s. éd.
P.M,. TRAILER CARAVAN.,
Complete set, 10s, 6d.°
P.M. BATTERY SLAVE CLOCK, 2s.
“PRACTICAL TELEVISION ” RECEIVER
(3 sheets), 10s. éd,
P.M. CABIN HIGH:NING MONOPLANE.
s.*

P.M. TAPE-RECORDER?
(2 sheets), Ss.
The above blue-prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

An ® denotes constructional details are avoiloble free
with the blue-prints.
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commedity, and the amount of gas which
you would use would be very small. It is, of
course, quite useless to bubble chlorine into
a swimming bath as a whole for, under such
circumstances, the necessary uniform solution
of the chlorine in the water is not achieved.

Given a chlorine cylinder and a small motor
pump, together with a suitable chlorinating
compartment for the water, the cost of building
and working a small plant of this nature would
t crelatively low.

Balsa Wood Cement

CAN you give me a formula for a quick-
drying balsa wood cement ? I have
;ried celluloid in acetone and amyl
acetate, but this is very slow drying.—
J. Spencer (Leeds).

D ISSOLVE scrap celluloid in a mixture of

two parts of acetone and one part of
amyl acetate until you get a thick solution.
Afterwards dilute one part of this solution
with an equal part of ether. This will give
you the quick-drying cement which you re-
quire.

Another quick-drying cement can be made
by dissolving nitrocotton {guncotton) in a
mixture of equal parts of ether®and alcohol
(rectified spirit). This solution is exception-
ally quick drying, its drying time being
merely a matter of seconds. Please note,
however, that all liquids containing ether are
extremely inflammable and should, therefore,
be treated with care.

For most purposes scrap celluloid dis-
solved in a mixture of four parts of acetone
and one part of amyl (or butyl) acetate is
sufficiently quick drying for comstructional
work.

Limed Oak Finish

SHOULD like, to know the correct

method of achieving a ‘““limed oak*
finish on an electric light fitting made of
prime seasoned oak in its natural state.
—W. Pigram (London, N.W.2).

ISSOLVE one part of caustic soda in six
parts of hot water, using a non-metallic
container for the purpose, and, with a wire
brush, scrub this solution vigorously over
the wooden surface to be “limed.” Repeat
the process once or twice until the wood
surface and grain have been visibly opened.
Give the wood a good washing in warm water
to remove every trace of the caustic and then
allow it to dry slowly in air without heat. The
“liming ” is effected by making a paste of
common whiting and water and then smearing
this over the wood surface by means of a
blunt steel edge and by pressing the paste
into the open grain of the wood as far as
possible. The surplus paste is next lightly
scraped away from the surface by means of a
blunt edge. The wood is then allowed to
dry and the remaining whiting is gently
shaken, rubbed or dusted off. Finally, the
whole surface is given a light layer of a clear
cellulose lacquer in order to bind down the
whiting whi¢h has been filled into the open
grain and to add a slight lustre to the wood-
work itself.

Running a Small Aquarium

HAVE made 2 glass aquarium 2ft. x
ift. x 1ft. and wish to stock this
with goldfish. How many fish could I
keep in this tank and what plants, etc.,
will keep the water oxygenated ? Would
an air pump be required and is it neces-
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sary to have a floodlight on top of the
tank ?

How many water snails’ would be
required to keep the tank free from
algae ?>—V. W. G. Hughes (Beds).
THE number of goldfish which you can

safely keep in an aquarium tank
obviously depends on the average size (or
length) of the fish. Assuming, however, that

your fish are young ones and rather on the -

small side, say, about 1lin. in length, we think
that your tank would accommodate four or
five of them. You could, perhaps, even
double this number, but it would be bad for
the fish and for the general appearance of
the tank. Also, it would not
give the fish sufficient room to
grow.

Almost any small water plants
will suffice to keep the water of 4
the tank sufficiently oxygenated —
and ‘“ balanced.” You have a
good choice here. You can use
the. rall-growing plants, such as
Vallisizeria spivalis or the smaller
varicties of Floda, the water star-
wort or the water hyacinth, all of which can
be obtaincd from any good firm of aquarists,
such as Messrs. B. T. Child & Co., 113,
Pentonville Road, King’s Cross, London, N.1.
Do not overcrowd the plants. They, too, will
requirc room to grow. Three or four smallish
plants will be quite sufficient. With such
plants an air pump will not be necessary to
oxygenate the water. Snails will not keep
down algal growths entirely, although three
or four snails would be very useful in the tank.
Light is the great eradicator of algal growths,
and you will not be troubled with such
growths if you contrive to give the tank as
much narural light as possible. It will not be
necessary to cquip the tank with top flood-
lighting. All through the year the water in the
tank should be kept at as even a temperature
as possible. Nothing is worse for the fish
than sudden and abrupt changes of tempera-
ture. Aim at an averags water temperature
throughout the year of 60-65 deg. F.

—

Preventing Smell from a Paraffin Stove

WHEN burning paraffin in the normal

heaters a distinctive smell is
given off even though the wick has been
trimmed and cleaned properly. '

As it makes one member of the family
feel sick, is there any chemical I can add
to the paraffin that would get rid of this
smell ?—J. R. Williams (Hants).

HE smell which is often characteristic of

a paraffin flame heater is due to one

(or more) of three causes, i.e., low quality

and impure oil, dirty burners, incomplete

combustion of the oil. The latter cause is
the most operative.

To get rid of the smell completely you
must usd a paraffin heater of the blue-flame
type. This completely combusts the oil and,
if kept clean, it does not produce any smell
whatever. Even the best of the luminous
flame paraffin heaters will give rise to a smell
just as much as any ordinary oil lamp will
produce a smell. There is no chemical what-
soever which you can add to the paraffin in
.order to prevent the smell arising from
.incomplcte combustion of the oil.

Constructing an Ellipse
LEASE tell me how to comstruct an
ellipse using omly compasses and
ruler.—A. L. Sallis (Gloucester).

O construct an approximate ellipse, using
compasses, let A B be the major axis

and C D the minor axis. With O as centre,
.draw a quarter circle B E. Divide E C into
three equal parts—then set off C F equal to
one of these parts. With A and B as centres

NEWNES PRACTICAL MECHANICS

and O-F as radius, describe circular arcs and
with G and*H as centres and the same radius,
describe arcs. Through I and H draw a line
until it cuts the minor axis J, then with J as
centre and J C as radius complete the arc.
The bottom arc is constructed in exactly the
same way.

Method of ellipse con-
SEFUCRION, USing comDASSES.

[/

Flexible Paste

PLEASE tell me the ingredients and
process of making a flexible paste
for use in bookbinding. Such a paste is
now used instead of stitching books, and
when dry, binds in the back of the book in
a flexible state. It is also apparently
soluble in water.—T. Ednering (Redcar).

MAKE up a medium-thin solution of a

good quality glue in hot water and
to this add about 6 per cent. of its volume of
glycerine, together, with a few drops of Lysol
to act as a preservative. This will make quite
a satisfactory paste for bookbinding purposes,
particularly for the backs of books. The
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London Telephonc Diréctory is produced by
the use of a similar adhesive.

A good adhesive may also be prepared by
dissolving about 25 parts of polyvinyl acetate
in 75 parts of warm methylated spirit. To this
should be added about 5 or 6 parts of dibutyl
phthalate in order to act as a plasticiser and
to render the resin soft and flexible. Polyvinyl
acctate 'is obtainable from Shawnigan Ltd.,
Marlow House, Lloyd’s Avenue, -London,
E.C.3, under the name of ‘ Gelva” resin.
“Gelva” 2.5 is the appropriate grade re-
quired. This adhesive is not soluble in but is
softened by hot water. It is, more or less,
completely damp resisting.

Staining and Polishing Wooden Floors

SHOULD like to stain and polish
dark brown the floor surrounding a
big carpet. Please inform me of the best
materials to use and the best way of
doing the job.—E. Walker (Sheffield).
BELOW is a method of producing 2 brown-
black surface which will last in good
condition for 20 years.

First, thoroughly clean the floorboards by
scrubbing them with hot soap and water,
allow them to dry out and, when still damp,
scrape away any remnants of previous stains,
grease, etc., the whole aim being to produce
a perfectly clean wooden surface. Make a
mixture of equal quantities of white spirit and
boiled linseed oil. Mix together, also, equal
parts of lampblack and raw umber. Lamp-
black alone should be used if a dead black
floor is required. Heat the mixture of linseed
oil and white spirit until it is fairly hot. Then
stir into it sufficient of the pigment powder
described above until it completely colours
the liquid. The resulting hot mixture is then
simply brushed on to the well-dried floor-
boards. When, but not before, the preparation
has thoroughly sunk into the woodwork, it is
gone over with an ordinary wax floor polish.
The surface will now have a soft sheen which
many prefer to the hard, brittle surface
produced by the use of the more usual
spirit-shellac polishes.

Information
Sought

Readers are invited to supply the required
information to answer the following queries.

Glass Model Making

OULD glass model making (small
animals, etc.) make a suitable hobby,

and, if so, what equipment would I need and.

where wculd I obtain the materials ?—E. G.
DAvIEs (Birmi_ngham).

Making a Unicycle

I WISH to make a one-wheeled cycle as
used in circus balancing acts, etc. Can

you supply me with plans and information ?—

B. TayLoRr (Isle of Wight).

Hand Mortising Machine

OW can I build a small size mortising
machine of the hand type for table and
chair leg mortices ?° I am in possession of a
full set of joiner’s tools and a 4in. screw-
cutting lathe.—T. J. ROBERTSON (Lerwick).

Special Ink

PLEASE give me a formula for ink suitable

for use in a felt nib pen of the fountain
pen type as used by artists on TV, etc. The
properties I require are: non-clogging, the
colour to be transparent and non-corrosive.
Also I should like to know a solvent for clean-

ing, etc., and suppliers of ingredients.—A. E.
BrackweLL (Lancs.).

Magnetic Board

PLEASB supply me with details for making
a 4ft. x 3ft. magnetic board to use for

instructional purposes in place of a black-
board.—J. K. SweLLs (Bridgwater),

Infra-red Grill

HAVE you any information on the construc-

tion of the infra-red grill? Rashers in
15 seconds, and steak in two minutes would be
a novelty.—E. T. LALOR (Eire).

Drip-feed Combustion Stove

HAVE often heard of a combustion stove
working from a drip feed, the fuel being
diesel oil and water. Please tell me how it
works, and if it would be economical for heat-
ing a small workshop.—R. HAWKINS (London,
S.W.17).

llluminated Map

SHOULD like to make an illuminated

map for weather forecasting purposes,
with about 20 stations represented by coloured
lights. The colours would be changed to
conform to different weather conditions, i.e.,
green—fine, red-——warm, etc.  Can you help ?
—N. Creek (London, E.6).

Pedal Boat

CAN you tell me how to make a pedal
boat similar to those which operate at
seaside resorts ? Propulsion is by means of a
paddle wheel, operated by the feet.—]. B.
GRIMES (Dublin).
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Amplifier and
Oscillator experiments

An entirely new series of courses designed to teach Radio, Television
and Electronics more quickly and thoroughly than any other method.
Specially prepared sets of radio parts are supplied and with these we teach
you, in your own home, the working of fundamental electronic circuits
and bring you easily to the point where you can construct and service radio
receivers, etc.

Whether you are.a student for an examination; starting a new hobby;
intent upon a career In industry; or running your own business — these
Practical Courses are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment and which
remain.your property, you are instructed how to build basic Electronic
Circuits (Amplifiers, Oscillators, Power Units, etc.) feading to designing,
testing and servicing of complete Radio and Television Receivers.
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NEWNES PRACTICAL MECHANICS

Complete 5 valve Superhet
3-wave band receiver suitable
for A.M. or F.M. reception

n YOUR
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OTHER COURSES WITH PRACTICAL EQUIPMENT INCLUDE:
RADIO (Elementary and Advanced) ° TELEVISION
MECHANICS « ELECTRICITY < CHEMISTRY < PHOTOGRAPHY
CARPENTRY.

Also Draughtsmanship < Commercial Art * Amateur S.W.
Radio * Languages ° Simple Electrical Repairs in the

Home ° Painting and Decorating ° Etc. ° Etc.

With these outfits, you are given instructions that teach you the basic
principles in the subject concerned.

NEW TELEVI3ION COURSE including a
complete set of equipment dealing with
the design, construction and servicing of a
high quality television receiver.

COURSES (with equipment) also available in
many other Engineering subjects.

COURSES FROM 15/- PER MONTH

Dept. 144, 43 Grove Park Road, PROSPECTUS

London, W4,
NAME

ADDRESS

SUBJECT(S) OF INTEREST...
Nov.

{We shajl not worry you with personal visits)

1.C.76 I
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GALPIN’S

ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
S.E.13.

Tel.: ‘Lee Green 0309. Nr. Lewisham
Hospital

TERMS : CASH- WITH ORDER
{No C.0.D.)

All Goods sent on 7 days’ approval
against cash

MAINS TRANSFORMERS. [nput 200/
230 volts OUTPUT 0/9/18 volts at 3/4
amps., 25/- each ; another output 12}/0/121
volts 2 amps., 25/- each ; another suitable
for soil heating, garage -lighting, etc,
4 volts 20 amps, twice, 35/- each,
EX-GOVT. ROTARY CONVERTORS
24 volts D.C. Input 50 voits 50 cycles, |
phase at 450 wartts, OUTPUT (complete
with Step Up Transformer) from 50 volts to
230 volts, £13/10/- each or CONVERTOR
only £9/10/. each.

EX-NAVAL ROTARY CONVERTORS
110 volts D.C. Input. Output 230 volts 50
cycles | phase 250 watts capable of 5Q per
cent. overload, in good condition, guarane
teed weight approx. 110 Ib. £13/10/- each.

SPARK COILS complete with trembler,
at spark on 4 to 6 volts, 17/6. P./P., 1/6.
TOTE SWITCHES multi contact, with
operating gear, large 25/-, small 15/

} H.P. D.C. MOTORS, |10 volts, 3,000
r.p.m., new, large size, 35/-; starters to
suit N.V.R., 25/-.

MAGSLIP motors, 50 volts A.C., large
size, as new, 8/6, P./P., 1/6, TRANS-
MITTER TYPE, 3in., 15/- P./F.

IRON CLAD safety swixches, 2 pole,
lD/i;/DT 250 volts, 60 amp., new, 18/6  P./P,

D.C. MOTORS, 2 volts, arge size, 8/6,
P./P., I/~

ROTARY CONVERTORS, with al
smoothing and control, input 28 volts,
D.C., output 300 volts, 260 mA, 150 volts,
10 mA and 14.5 volts at 5 amp., all outputs
are D.C,, as new, 45/-. P.IP,, 2/6

LARGE METER movements, fairly- low
F.5.D. average 6 in. deflection, very high
quality, 7/6. «P./P., /6.

MOVING COIL meters, all 2 to 2 in.
dia., damaged cases or glasses, 3 for 10/-,
guaranteed one sound meter ; 6 for 18/-,
two sound meters, no junk, all are, or
suitable for, M/A meters.

MAINS TRANSFORMERS all 200/250
volts primaries (New) Heavy duty Output
combination of 0/6/12/18/24/30/36 volts 4/S
amps., 38/6 each. Ditto 6/8 amps., 51/6 each.
Ditto |5 amps. Output, 75/~ each. Another
with combination of 0/6/12/18/24 volts 6/8
amps., 51/6 each. Ditto (0/12 amps., 58/6
each. Ditto 25/30 amps. Output, 85/- each.
MEDIUM SPOT WELDER TRANS-
FORMERS. input 200/250 volts, OUTPUT
combination of 0/2/4/6/8{10/12 volts at
50/70 amps., £6/7/6 each. Ditto 120/150
amps. Output, £8/10/~ each,
ELECTRICLIGHTor POWER CREDIT
METERS, 10 amp. load, 25/« ; 20 amp.
load, 47/6 ; 30 amp. load, 57/6. All carriage
paid.

PREPAYMENT |I/- SLOT METERS. Set
2t 2d. per unit, 10 amp. load, £4/2/6 ; 20
amp. load, £5/2/6 each. Carriage paid.
pully guaranteed.

PREPAYMENT METERS, 6d. slot only.
Set at 4d. per unit. 5 amp. load only, 50/~
each. Carriage paid.

AUTO WOUND Voltage changer
TRANSFORMERS. Tapped 0/110/200/
230{/250 volts 200 watts, 48/6 each ; 350
watts, 57/6 each ; 500 wates, 76/6 each ;
1,000 watts, £6/5/- each; 1,500 watts,
£8/5/~ each ; 3,000 watts, £17/10/-,
EX-R.A.F. ROTARY TRANSFORMERS
Input 24/28 volts D.C. OUTPUT. 1,200
volts 70 M/famps. % hour rating, 10/~ each.
Ditto 18/24 volts D.C. Input 450 volts 59
M/amps., Output constant, 25/~ each. These
latter ones can be used as motors off A.C.
mains with a little alteration.

ROTARY CONVERTORS. input 24
volts D,C. Output 50 or 100 volts A.C. 500
cycles [ phase at 300 watts, £8/10/- cach,
Any TRANSFORMERS made to order
within 7 days from date of order. Please
ask for quote. Numerous other items in
stock. Please ask for quotation.

Clients in Eire & Northern ireland, please
ask for quotation as to carriage charges,
The above charges only apply to England.

Open all day Saturday. Splendid odd
barzair s for visitors.
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Freeing a rusty padlock. wmany padiocks work
out of doors, and quite a short period of inactivity or neglect
will often let rust get a hold on the mechanism. In most
cases, however, the lock can easily be restored to good order.
Shell Easing Oil should be applied liberally through the key
hole and other openings. After a few minutes the oil will
have reached all the moving parts which with a little encour-
agement from the key should easily be freed. Shell Easing
Oil is not a lubricant so do not forget to use a light lubricating
oil once the mechanism has been freed.

HOLDING STUD
FOR LEVER SPRINGS

LEVER SPRINGS
LEVERS

Shell Easing Oi

® \\\@\\\\\ RN

HIGHSTONE UTILITIES

Soldering

o W irons. our
CEmEml R i now | stream-
lined iron is

fitte

a Pencil Bit. 200/250 v. 50 watts, 11/6.
post 1/-. Standard Iron with adjustable
bit, 200/250 v. 60 watts, 13/6, post 1/-. Heavy
Duty Iron, 150 watts, 18 8, post 1/-. All parts
replaceable and fully guaranteed. Smatl
Soldering Kroms, for use on gas, 1/4, post
8d. Resin-cored solder for easy soldering,
64. packets or large reels 5/-, post 8d.

Ex-R.A.F. 2-valve (2-volt) Microphone
Amplifiers as used In plane intercom.,
in self-contained metal case ; can be used
to make up a deaf-aid outfit, intercommuni-
cation system, or with crystal set; complete
with ves and fitting Instructions, 20/-,
post 2/@8. Useful wooden box with partitions
to hold amplifier, 2/~ extra.

Sparking Plug Neon Testers, with vest-
pocket clip, 3 3. and with gauge, 3/6, post 3d.
S.B.C. Neon Indicator Lamps, for use on
mains showing ‘* live ' side of switches,
etc,, 2/8, post 4d. Neon Indicator, complete
with condenser (pencil type), with vest-
pocket clip, indisPensable for electricians,
etc,, 7/8, post 5d.

Bell Transformers.
These  guaranteed
transformers work
from ani'ng AC.
Mains, glv 3. 5,
or 8 volts output at
1 amp., operate bulb,
buzzer or bell, Will
supply light in bedroom or larder, etc.
PRICE 9/-, post 1/-. Similar Transformer
but with output of 4, 8 or 12 volts, 12/8,
post 1/-. Transformer with similar out-
put, but with fused secondary and earth
terminal, 18/~ post 1/-. BELLS for use with
either the above or batteries, 6/6, post 6d.
* Big Ben’” Chimes. Housed in Cream
Plastic Case. Easlly connected to give
Two-Note Chime from Front Door, and
Single Note from Rear. Operated from 6-9
volt Batteries or Transformer (shown
above), 22/6, post 1/6.

Crystal Sets. Our latest Model s a real
radio receiver. which s fitted with a per-
manent crystal detector. Why not have a
set In your own room ? 12/8, post 10d.
Spare Permanent Detectors, 2/- each.
When ordered separately, 2/8. With clips
and screws, 2/10, post 3d. Headphones,
brand new, S. G. Brown, G.E.C., etc., 23/-,
and super-sensitive, 80/~ a pair, post 1/8.

A}‘\ew light to steer by!

7 the NEW
a

LCaptain

PRICE
COMPLETE

The new ' Captain ™ Set is of advanced design
and styling and has many.leutures including a
special TWO YEAR GUARANTEE for the CD36
36 wart dynamo, which incorporates the new

€798 tail lamp. Chromium finigh.

Wing of tie Hoad
CYCLE LIGHTING

JOSEPH LUCAS (CYCLE. ACCESSORIES) LTD., CHESTER ST., BIRMINGHAM 6

Headphones in Good Order, 6/-. Better
quality, 7/8 and 10/-. Balanced armature
type (very sensitive), 13/8. All post 1/6.
New Single Earpleces, 3/8. Balanced arma-
ture type, 4/6 (two of these will make an
intercom. set). _Ex-R.A.F. earpiece, 2/6.
all post 6d. Headphones, with mov-
ing coil mike, 15, Similar phones with
throat mikes, 12’6, post 1/6. 1leadphone
Cords, 1/3 a pair, post 3d. Replacement
Bands, 1/3, post 4d. Wire BRands, 6d.
(All Headphones listed are suitable for
use with our Crystal Sets.)

Hand Microphones with switch in handle
and lead, 5/6. Tannoy, 7/~. Similar i
ment, moving coll, s/g. BAH post é«ll‘ Mask

type with switch, . pOst . Mike
Buttons (carbon), 2/-, Moving Coil, 3/6 :
Transformers, 5-. All post 4d. each.

Morse Keys.—Standard size keys wired to
work Buzzer or Lamp, 3/-, post 8d, Slightly
smaller keys, 2/6, post 6d. DBUZZERS.
3/9, or heavy duty, 4/8, post'sd. 2

'l'?l'lnlnals. brass 2BA, mounted on strip,
8d. pair, .0005 Alrspaced Variable Con-
densers, 2/8, post 8d. .00003 twin gang with
trimmers. 2/8, post 6d. 24 volt, 15 mm.
M.E.S. Rulbs for model railways, etc.
1/- each. 10/- doz., post 4d. Wander Plugs,
Brass, 1/6 doz.. post 4d. Fuses.—1 amp..
1iin. packet of 10, 2 6, post 3d. Also150 mA.
and 250 mA., same price. Ex-G.P.O. Tele-
ghone Twin Bells. with box, 5'-, post 1/3.
ingic Telephone 13ell, 3/6, post 9d.

Bargain Parcels, of really useful equip-
ment, containing Switches, Meters, Con-
donsers, Resistances, Phones, etc.. 10/
or double assortment, 17/8 ; treble 25;
All carriage 2/6. This country only.

Meters, 20 amp. 2in. mfc, 8/6: 150 v.
2in., m/c., 10/-: 3.5 amp. 2in., T.C., ¢/
4 amp., 24in. T.C., in case with switch, 9/
100 mA 2in., m/c., 7/6 : Meter units con.
taining 2-500 microamp. movements, 9)-,
post 1/3.

Money refunded !f not completely satisfied.

HIGHSTONE UTILITIES
58 New Wanstead, London, E.11

Letters only.

New Tustrated List sent on request with
2d. stamp and S.A.E.
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The New Traffic Laws
N November 1st certain new traffic laws
made under the Road Traffic Act
1956 will come into force, and certain
laws which until now have applied only to
drivers of motor vehicles will be extended to
cyclists. They include reckless or dangerous
driving, careless driving and driving under the
influence of drink or a drug, and the police
are given power to stop drivers, power of
arrest, and power to take names and addresses.
We do not think that any broadminded
cyclists will object to any of these new laws,
although there may be the usual whine from
the C. T.C. and other bodies.

Pedestrians will now have to obey any signal
to stop given them by a police constable
engaged on traffic duty. Until now the
police have had no direct power to control
pedestrians. Here again, this new law will
be welcomed by most. Pedestrians have
undoubtedy abused the freedom they have
hitherto enjoyed and cause every year
thousands of accidents in which they are not
themselves involved. It is high time that jay-
walkers were made to pay the penalty of their
foolishness.

Cycle Racing on the Roads
OW that the Minister has taken over
the control of road racing it is pleasant
to know that it is the Ministry’s intention to
consult organisations interested in the matter
of regulations to be made under Section 13 of
the Road Traffic Act 1956, and that this
consultation will be made direct and not
through the Committee on Road Safety.
This is a minor victory for the British League
of Racing Cyclists, who alone of the racing
bodies made urgent and frequent representa-
tions to the Minister. The other bodies
apparently relied on getting their point of
view (mostly anti-massed start) put to the
Ministry through the cycling representative
on the Committee on Road Safety, which is
now to be short-circuited. It was pointed
out to the Minister that the only cycling
representative on this committee was known
to have anti-B.L.R.C. views and no. doubt
the representations which we made to the
Minister on their behalf have resulted in his
announcement that he proposes to deal
direct with the bodies on what new regula-
tions are made. These consultations will
provide the League with a further oppor-
tunity of stressing their point of view and
countering any of the thrusts of the C.T.C.,
N.C.U, R.T.T.C, of the National Com-
iittee on Cycling.

We shall watch developments with great
interest to ensure as we have done in the past
that subterranean attacks with ulterior motives
are brought to light and scotched. Perhaps
the bodies concerned will take this as a
warning !

The Cycle Show

HE Cycle Show, the last of the annual
series (the show is to be held biennially

from this year on), has attracted 180 exhibitors
of bicycles, mopeds, scooters, motor cycles,
sidc-car outfits, three-wheeled cars, com-
ponents and accessories. Of the total number
of exhibitors, however, only 20 showed

bicycles, whilst 25 showed motor cycles, 16
mopeds, 17 scooters, § three-wheeled cars.
Components and accessories occupied 82
stands. Thus mopeds and scooters, which
can be considered as the main rival to the
utility cycle, total 33 against 20 for bicycles.
This is indeed a sign of the times and con-
firms our forecast some months ago that
the movement would develop and adversely
affect the sale of bicycles. The C.T.C,
which has damned these small vehicles, will
no doubt have second thoughts on the
matter.

The Bath Road 100
HE last time a member of the Bath Road
Club won the Bath Road 100 Cup was
in 1920, when Leon Meredith returned the
time of 4 h. 48 m. 1 s. This year’s winner,
R. C. Booty, who won it for the third year in
succession returned a time of 3 h. §8 m. 28 s.,
thus knocking off over 8 minutes from the
time he returned on his first win in 1954. It
is significant that the cup was first won by
Edmund Dangerfield in 1890, by C. A.
Smith in 1891 and 1892, by F. D. Frost in
1894 and 13897, then 23 years elapse before
Mecredith again secured it for the club in
1920. There has been no Bath Road winner
since. It is significant that up to 1920 the
B.R.C. had members of high racing calibre,
and it would appear that that was its peak
year. It was a training school for racing
cyclists, but it is now very much a social and

knife-and-fork club.

O1d Bicycles

NE of our readers makes
a hobby of making
scale models of bicycles, and
he is always on the lookout
for museum pieces. He says
that when holidaying in
Devon, he enquired at the
Exeter Museum if they had
any old bicycles on view.
They had two, stored away
under the public library a
quarter of a mile away. In
Hastings, they similarly had
two old ordinaries stored
under the public library half
a mile away. The Ilfracombe
Museumn had one old bone-
shaker, to remind the present
generation of what went
before. This sort of thing
must be common all over the
country and it is indeed a
pity that such valuable show-
picces should be neglected in
underground storerooms. An
effort should be made to
centralise them all in one
museum, such as the South
Kensington Museum, where
a much larger and more
representative group of old

bicycles may be seen.
Incidentally, at a Model Exhibition held
at the Horticultural Hall last year, there was
a quarter-scale of the Macmillan bicycle
shown. It had obviously been made exactly
from the drawings of Macmillan’s machine
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which appeared in this journal. There was,
however, no acknowledgment as to the
source ! Incidentally, at. the Cycle Show
readers will be able to see our own models of
the Macmillan bicycle, the Werner motor
cycle (really a motorised bicycle) and the
model of the first motor car, the 1888 Benz.
They will be seen on the Auto-Cycle Union
Stand.

Amalgamation
TALK of amalgamation is in the air again,
now that the Minister has decided to
interest himself in cycle racing on the roads.
It is a topic which has been raised on and off
for the past 20 years, but every time the
problem has been investigated, it has been
found to be unworkable, not because the idea
itself is unworkable, but because the bodies
concerned were anxious to preserve their own
identities, even as an amalgamated body. In
those days, however, the present problem of
Ministerial control was not present, and we
suggest that the time is ripe for the problem
to be examined anew. It is not true to say
that because racing cyclists have sectionalised
themselves because of their special interests,
those interests could not be served by
one autonomous body which is prepared to
work for the good of the sport. One thing,
of course, is very certain, and that is that if
an amalgamation does ensue, it will have to
be staffed by entirely new blood, free from
the bitterness, acrimony, subterfuge and raw
deals of the past, and the advice of thosc
known to be guilty of any one of these should
not be sought.—F. J. C.

Nedpath Castle .

A mile SW.of Pecbles, - the
encient stronghold of the Frazers
Pele Tower dates fram 14% ceat.
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the safety-conscious cyclist will be

BEFORE even venturing on to the road,
certain that his machine is in good

‘running order and is safe to ride.

Two efficient brakes are required by law
when a free wheel is in use and one when a
fixed wheel is fitted. Either brake should
be capable of bringing the machine to a
standstill on its own. Braking action should
be smooth and should not result in a series
of savage jerks. This shuddering or
‘“ snatching > action can be the result of a
buckled rim, a loose brake pivot bolt (in the
case of caliper brakes) or loose head bearings.
These are in addition to the more obvious
cause of unevenly adjusted brake “blocks.

There are numerous mechanical failures
which can cause accidents on a neglected
machine.

Be Cautious

Caution should be the cyclist’s watchword.
Always give way to the motorist who doesn’t
Icok as though he is going to concede your
right of way, even if technically you are
entitled to proceed. This sort of situation
often occurs at uncontrolled cross roads and
T-junctions.

Fig. 1.—The rider cannot properly see where he
is going.

=

Fig, 2.—The correct riding position.
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Some Pointers for the Young Rider

Always keep well
over to the left,
except when in-
tending “to turn
right. When you
are passing parked
cars or other
cyclists and it is
necessary to swing
out, signal your in-
tentions and glance
over your shoulder
before doing so.
There is always the
chance that there is
a car just about to
overtake you and
which, owing to the press of other traffic, is not
in a position to give you room. It is always

safer to allow the car to overtake first than to.

try to squeeze between the parked car on your
left and the overtaking vehicle on the right.

Use Proper Signals

The correct signals for turning should be
known and used ; indeterminate hand wag-
gling is not only useless but dangerous and
misleading as well. The cyclist in the heading
picture is turning right and this signal and
all the others are shown plainly in the Highway
Code, with which
every cyclist should
be familiar.

When turming
right it is necessary

Fig. 3.—This rider’s
machine is too large
for him.

to cross the traffic stream in both directions
and, whenever possible, it is advisable.to take
up a position just to the left of the white line
in the centre of the road before the turning
is reached. When this is not possible, pull up
in the kerb and wait for a gap in the traffic
before crossing ; do not try to force your way
across.

When turning left do not approach the
corner too fast, so that you have to swerve
outwards before turning in order to get
round ; you might swing into the path of
an overtaking car.

At Traffic Lights

Traffic lights are danger points for cyclists.
When starting up and only precariously
balanced, the cyclist needs only a sllght touch
from a car wing to collapse him in a heap.
Here the “ keep to the kerb ” rule can be
departed from. If the wamng cars in front
of you are indicating their intention to turn

left and you wish to go straight on, pull up
behind them on their off side. If you wish
to turn right, position yourself in the right-
hand traffic stream so that you can turn without
cutting across the path of traffic going
straight on. A low gear will be found of
great value to the cyclist who has to ride
through busy roads in the town ; it enables
him to pull away smartly from traffic lights
without ““ wobbling ” or swerving to maintain
balance.

Night Riding

It is vitally necessary for the cyclist to
carry front and rear lights, white patch and
reflector which conform to M.O.T. require-
ments.

Although it is not legally necessary for
lights to be switched on until the official
“lighting up > time, the wise rider will
show lights directly it begins to get dark ; in
dull weather this may be some time before
the official hour.

Avoid using batteries that are nearly
exhausted and give only a feeble glimmer of
light and always carry spare bulbs when
using either battery or dynamo lighting.

One of the biggest nuisances to the night
cyclist is “ dazzle ” from the headlights of
oncoming traffic and here an old Army trick
of closing onme eye against the glare and
opening it again when the car has passed, will
be found very useful.

Position

The position you take up when you ride a
bicycle may have a great deal to do with
the ability to see where you are going and it is
worth while checking to make sure you have
an adequate view of the road. Fig. I shows
an example of bad position, while Fig. 2
shows the correct posture.

If you have charge of children, do not let
them ride a machine which is too big for
them. It is not possible to control the bicycle
properly when it has to be ridden in the
position shown in Fig. 3. The same young
rider may be perfectly safe on the road when
riding a machine that
is not too large, as in
Fig. 4.

As a final warning,
never carry anything
that is going to
prevent you from
controlling
the machine
properly.

Fig. 4.—The right size
of cycle for the junior.
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HALFORDS

BATTERY
CHARGERS

All chese charg-

ers are British

X made by firms of
the highest repute who guarantee their

products.

** Malfords * charges 3 amp, at 6 or 12

volts, £4.15.0.

* Davenset "’ chargers from £3.18.6.

“ Clarkes ' chargers from £3.7.6.

* Heayberd ** chargers from £3.15.0,

THE CYCLIST

INSPECTION LAMPS

==

Mains Inspection Lamp with wooden
handle, less bulb and cable V2253,

Tt Baby Gripper Battery
Lamp. P.V.C. lead with two croco-
dile clips. Less bulb. V5043, 12/-

Barnacle Combined Parking and in-
spection Lamp to work from car
battery. 1n moulded rubber window
fieting. Less bulb. V1432, 17/4,

The shop for

MOTORISTS

stoms

SWITCHES

Metal top with fibre base. ONJOFF
tumbler switch, 1/6. Push-Pull switch,
| hole fixing with Black knob, 3/6.

Dipping switch, Joystick 2-way

RADIATOR HEATERS
“ Raydyot’* eight-day lamp.
A strongly made lamp that
\|~ill give years of service
8

LAMP HOODS

*“ Cobex *’ Amber, 2/6.
Chrome Plated 7in,, 6/-.

“Desmo ** Radilamp, 18/6.
“Desmo ™ Universal 24/6.
* Raydyot ' Dualette, 24/10.

CAR HEATERS

DEFROSTERS

switch {onfon or ONJOFF) for
steering column, 6 volt, 19/6.
PARKING LAMPS
“LEP * all chrome less bulb. As illus-
trated, 8/-. “ LEP ** all Black, Bakelite
body. Unbreakable lens, less bulb, 7/-.

H

LIGHTING CABLE
Single Black or coloured
glossy cable, 23/36 (9/012), 4
amp. load, V286, per yd. 9d.
Single Black or coloured
glossy cable 40/36 (14/012), 7
amp. load, V287, per yd. Iid.
Single Black or eoloured
glossy cable 70/36 (28/012), i4
amp. load, V288, per yd., t/-.
Single Black or coloured
glossy cable 110/36 (44/012), 19
amp. load, VS289, per yd., 1/5.

= BULBS

P Single or Double contact side or tail bulbs,

u. v. 3w, . 18 mm. diameter, 1/-.

12 v, 6 w, S.C.C. I8 mm. diameter, l/-,

Special Offer : British Pre-focus bulb 12 v. 42 x

36 w. (L.H. Dip), transverse filament (3.5 x 3 amp.),
5

S.
Sgde and tail lamp buibs

ANTI-FREEZE

= Don't wait till the
B 7™ lase minute when

i supplies are scarce.
* Bluecol ” and
i Holt's " pts. 8/-,
qts. §5/6, } gis. 30/-,
} gals. 58/-, ‘‘Syn-
col ** qts. 15/6.

Black rexine, amber dise, pull-on
type, from 3/3 pr.

“ Raydyot' Suction type for
lamps up to B in. diameter, 3/6 ea.

*Junior,’” glass body, 5/6.
Heavy Duty, glass body, 8/8.

i P — Single Double
“Tudor ** Car Heater. Uses hot air from | *“‘Airflow ' bake-~ Contact Contact
radiator. Simple to install, Re-circulates lite, bar type suc- 6v.3w. IBmm.dia 1y 1/8}
cool air in Summer. Mark 11, 6 or 12 tion fitting. 6 or 6v.6w. I8 mm.dia. 1/9} 1t
voit. £5.10.0. 12 volt. 21/-. 12v.6 w. 18 mm. dia. Y1} 1/8}
FOG DISCS HOLT'S SPECIALITIES
HYDROMETERS bod i

Dark nights are coming !
Have your torch checked
at Halfords—specialists in
torches, flash

Halfords stock a full range of Holt's
specialities including : RADFLUSH,
PRE-WONDARWELD, WONDAR.
WELD, BRITECT, CLEANSEALER,

OILS AND GREASES

Multi - grade
Qiis. The modern
lubricant for che
car engine, Light
bodied for easy
Winter starting
but no thinner
than ordinary oils
when hot. Ask to

England, Scotland and Wales.

¥ 4 lamps and 3
“Midiand’’ Puli-on type. Ambe f - : FOGOFF, DE-ICER, RADIATOR IN- | see the leadin
frBmIS/3t prt YPe r | seare floas from - | bacteries. HIBITOR, WINTER SCREENWASH, | makes. ;

HALFORD CYCLE CO LTD

HEAD OFFICE: 45 CARPENTER ROAD, EDGBASTON, BIRMINGHAM |5

WATSON'S SPECIAL OFFERS
P4  ASTRO

COMPASS
18/6

POST 2/6

These are very fine
precision  instru-
ments complete in
transit case.

POWER UNIT FOR ELECTRIC
RAZORS from 12 or 24v. batteries. Small
connector suitable for use with any 110-2i0v.
A.C./D.C. razor. PRICE 1586. Post 2/8.

TOOL BOXES. 11iin. x 10in. x 3in. Heavy

gauge steel. Three compartments, hasp
%ndts;/a.ple. carrying handle. PRICE 7/6.
OS] -

LIGHTWEIGHT LADDERS. Extremely
useful 6ft. 10in. six stave wood ladders.
Weight approx. 71bs. NEW 15/8. Carr. 2/6.

BALL RACES taken from Predictor.
5/16in. bore, 7/8in. diam., iin. wide. Five
for 14/-, 10, 26/~. Post 6d.

MILLIAMP METER, 0-250 and 0-500,
23in, diam. PRICE 15/-. Post 1/-.

BRAND

NEW B.S.A.
“ GOM-

MANDO ™

CYCLES
79/6

CARR. 5/-

Hundreds of other bargains available. Send
i‘dl.s ’ls‘t.amp for MONSTER ILLUSTRATED

EASTERN MOTORS,
ALDEBURGH, SUFFOLK,
! PHONE : 51

M. MILLER & CO. LTD, ASTON BROOK ST, BIRMINGHAM 6

ding| factors in
d Safety :

LIGHTING EFFICIENCY. . ..

MILLER Cycle Dynamo Lighting—with its sturdy

design and construction, steady powerful
beam at all speeds, and unfailing trouble-fres
service—is the most efficient and economical
cycle lighting on the road to-day.

LEARN A LANGUAGE
THIS WINTER
By the Pelman Method

HE problem of learning a Foreign
* Language in half the usuab
time has been solved. The Pelman
method enables you to learn French,
German, Italian and Spanish without
translation.

By the Pelman system you learn

Frcnc_:h in French, German in German,
Spanish in Spanish, and Italian in
Italian. English is not used at all.
Yet the method is so simple that even
a child can follow it.
. Grammatical complexities are elim-
inated. You pick up the grammar
almost unconsciously as you go
along. There are no classes to attend.
The whole of the instruction is given
through the post.

Send for the Free Book
The Pelman method of learning lane
guages is explained in four little books,
one for each language :
ENCH, SPANISH,
GERMAN, ITALIAN
(Also Couwrses in Afrikaans and Urdi)
You can have a copy of any one of
these books, together with a specimen
lesson, gratis and post free, by writing

7 Gk WELbeck 1411
T POST THIS FREE COUPCN TO-DAY —

Pelman Languages Institute,
130, Norfolk Mansions, Wigmore St.,
London, W.I.

Please send details of Pelman method
of learning :

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

Nam@ ........ 5. oo s,
Address ..

PELMAN (OVERSEAS) INSTITUTES :
Delhi, Meibourne, Durban, Paris, Amsterdam

¥
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SAMUE[ JONES 6’ CO.LTD
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LAMPSHADE ANO PARCHMENT Currt

Simple v Successful
by means of

this BOOK

Lampshade making can give endless fun,
=S beautify your home and delight your
friends. There are 83 practical and easy-to-
; follow illustrations and ideas to show yol
how to do it.

Published by C. Arthur Pearson Ltd., Tower House,
Southampton Street, Strand, London, or obtainable from.

/ SAMUEL JONES & CO., LTD.
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SAVE ON REPAIRS WITH |

GLASS FIE

R'.}r
a.."‘

—
Kit . |—18/6 Kit 1—28/6 Kit M—33/6
Postage 2/-
Kits for Cars, etc., £9-10-0, £18-10-0,
£20-10-0

These kits carry a comprehensive range of
materials, with full instructions to suit all
forms of car body repairs and model making.

** Glass Reinforced Plastles ** Booklet, I/6d,

WESTPOLE MOTORS LTD.

Westpole Avenue, Co;kfosters. Barnet, Herts. Barnet 3615 & 9474,

I

8 x 25 ... £8.17. 6 )All complete with
i 8x30 .. £12.10, 0 case and straps, and
10 x 35 . £15.10. 0 ) post free UK.

, 8 x50 COOKE TROUGHTON & SIMMS ELBOW TELESCOPE. A beauti-
¢ fully made instrument with wonderful definition. Length [1in. Weight 6}lbs. Exce}~

SPECIAL OFFER
OF NEW AND EX. GOVERNMENT BINOCULARS & TELESCOPES

LIGHTWEIGHT PRISMATIC BINOCULARS, Brand new instruments of
highest quality. Recommended for general holiday use and long-range view-
ing. Tested and approved by Institut D’Optique de Paris. Lenses are coated for extra
brightness.

lent condition. 57/6. Post 2/6.

IDENTIFICATION TELESCOPES. Tremendous clarity and powers of 12X
and 30X with Object Glass dia. of 60mm.—makes it ideal for long-range viewing,
funar observations, etc. Traversing and elevating gear enables fast-moving objects to
be sighted quickly. Nett weight 40lbs. Complete in fitted transit case and in excellent
condijtion. Original cost £185. £15. Carriage free.

Satisfaction or full refund. Catalogue on request,

CHARLES FRANK

67-73, SALTMARKET, GLASGOW, C.I. Phone :

BELL 2106

—
You can Construct a

quirements. Save Money ! Build your own, either

with first order. Listing all types of units.

B/A/E Silent Electric.
BB/A/P Silent Paraftin.

DOMESTIC REFRIGERATOR

We are the original Specialists and Complete Stocklsts of all Home Constructed Refrigeration re-
Built in*
using the latest modern self-contained units, ready to install.
REQUIRED, JUST WIRE UP. Send 1/- for 20 page illustrated catalogue (post free) refunded
Electric Compressor, Silent Electric, Gas and Oil.
Cabinet Accessories, Refrigerant Gases. All Spares.
We supply the following 4 cu. ft. Refrlgerator Plans. Price §/- each. (Refundab|e )
B BB/A/G Silent Town and Calor G

BB/H Electric Hermetically Sealed Unit Type (latest

design compressor type).

BRAID BROS.

i FOR HOME REFRIGERATOR CONSTRUCTION our onc-picce  White
HERMETICALLY S0 BIRCHWOOD AVENUE g HACKBRIDGE it SURREY Vireous Lincr. Built
SEALED UNITS. Tel. : Wallington 9309 to our Plan B8 A E.

-~ s =

* or Cabinet to suit your own layout,
NO MECHANICAL KNOWLEDGE

L

1llustrated is our 4 cu. ft.
Sitent Electric Mode! with
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IT’S A
GALLAHER
TOBACCO

- PFibrax

BRAKE BLOCKS

| FOR SURE STOPPING
AND A LONG LIFE

FIBRAX BRAKE BLOCKS stand up to the toughest test—
the split-second emergency. Yet they brake smoothly
1 and firmly. Two types: SOFT RED for alloy rims,
BLACK for steel rims.
Ask your dealer for “FIBRAX”

FIBRAX LTD., 2 TUDOR STREET, LONDON, E.C4

FIS6A

send Now for New Brochure detailing all points and

interesting features ; answered questions you would ask, showing ‘machines in
use and articles such as toys, patterns and turnery made on these machines. Ask
also for details of fitments to the ‘' Coronet '’ range and other makes. Is long hole
drilling a problem to you? Send now for details of BORING ATTACHMENT
and long drills, to suit any lathes.

17
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FITMENTS AND ACCESSORIES FOR ALL LATHES :

| CUP CENTRE No. | Morse Taper Shank.

4 Prong DRIVING CENTRE (Positive Drive for large or small work.)

GRINDING WHEEL ARBOR No. | Morse Taper—suit any machine with
No. | Morse Taper.

REVOLVING CENTRE
5" WOBBLESAW-—Ploughs— % “ to §”. Index for quick setting and fine adjustment.
TURNING TOOLS, set of six 18” overall, beautifully handled.
WOODSCREW CHUCK to suit any machine No. | or 2 Morse.
3 Jaw CHUCK and Self Centering 4 jaw Independent Chuck.
COMPOUND SLIDEREST—for wood and metal turning.
ELECTRIC MOTORS, Brook § and § h.p.
GRINDING WHEELS, SLIPSTONES, etc.

Dept. P.M., enclosing stamp, for Catalogues showing photographs
and price, etc. )

CORONET TOOL CO. *"*"piRet or>

‘ Also at CITY ROAD MILLS, DERBY.

Write :

Published about the 30th of cach month by GEORGE NEWNES LIMITED, Tower House, Southampton
Street, Strand, London. W.C.2, and Printed in England by W. dpeaight & Sons, Exmoor Street, London, W.10.
Sole Agents for Australia and New Zealand—Gordon & Gotch (A sia), Lid. Sole Agents for South Africa—
For one year, Inland 18s. 6d.

Central News Agency Ltd. Subscription Rate (including postage):

Overseas 17s., Canada 17s.

** Practical Mechanics ** Advice Bureau. COUPUN
This coupon is available until November 3)th. 1956, and must be
attachzd 10 alt letters co waining queries, together with 6d. Postal
Ordzr. A uiamped. oddressed envelop: must_also be enclose.l.
Practical Mechanics. " November. 1956.




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 @ more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.

Aero. Draughtsmanship Elec. Draughtsmanship

ig & Tool Design Machine o
ress Tool & Die Design Automobile o'
Sheet Metalwork Structural .

Automobile ' Repairs
Garage Management
Works M’gmnt. & Admin.
Practical Foremanship

R/F Concrete
Structural Engineering
Mathematics (all stages)
Radio Technology

Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Installation
Engineering Inspection Television

Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering

Generators & Motors
Generation & Supply
Aircraft Mainten. Licences

Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survey Dr’ship.

BUILDING AND STRUCTURAL

L.I.O.B. ALAS. ARSH. Q
AM.LP.H.E. A.AALPA. AFS. A.R.IC.S.:
Building Construction Builders’ Quantities
Costs & Accounts Carpentry & Joinery
Surveying & Levelling Building Inspector

Clerk of Works Building Draughtsmanship
Quantity Surveying Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (AJ.Hsg.)

Common. Prelim. Exam.
A.CLLS., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Sanitary Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN—LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of
Engineering. Practical experience is
unnecessary for those who are willing
to learn—our Guaranteed ‘‘ Home
Study ” courses will get you in.
Those already engaged in the General
Drawing Office should ' study some
specialised Branch such as Jig 'and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
*  CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29)
148, HOLBORN, LONDON, E.C.|

SOUTH AFRICA: E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

FOUNDED 1885 - FOREMOST TODAY!|

Free Guide — SUCCESS IN ENGINEERING

132-PAGE BOOK FREE/

SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :

Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.

How to obtain money-making technical qualifications
through special RAPID FULLY-GUARANTEED
COURSES.

MANY INTERESTING COURSES
TO SELECT FROM £

*

*

A.M.l.Mech.E., A.M.L.M.J.,
A.M.Brit.l.R.E., A.M.LP.E.,
AM.I.C.E., A.M.l.Struct.E.,
A.M.I.Mun.E., M.R.S.H.,
AM.LE.D., A.F.R.Ae.S.,

London B.S¢., 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

mp Free Coupon

To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), I48-150,7 Holborn, Londom, E.C.1.

NOW AND BE
LALL SETFOR

SYCCESS

My general interest is in : () ENGINEERING
(2) AERO RADIO (4) BUILDING
(5) MUNICIPAL WORK

The subject of examination in which I am especially interested is

Please Forward your Free Guide to

ADDRESS .........

(Place a cross against
the branches in which
you are interested.)

........... P T T R R R T TR PR R RY ]

To bi{ﬁlled in where you already have a special preference.
(2d. stamp only required if unsealgd envelope used.)




