/I{ ome Macle /W‘ cca/ -j, L umnesnss® sEIE 1

S

AN A.C. ARC WELDING SET |

CONTROL PANEL FOR A
SMALL THEATRE

MODEL FIBREGLASS
CATAMARAN

MAKING A SUN CLOCK

MOULDING AND DECORATING
{ WITH PAPER

TRANSISTOR-OPERATED
COUNTERS AND ALARMS

BASIC CAMERA MOVEMENTS
{ ETC., ETC.




lanuary, 1959

The Bestfrend “ZEPHYR” (M)
Motor and Accessories

A silent, shaded pole motor,
* A.C. only, 200250 volts,
2,600 R.P.M,, 25 watts. 3}" x
92 Prec:snon built and
specially suitable where abso-
¥ lute silence is essential. Con-
finuously rated and designed
for use in construction of table
and extractor fans, projector
cooling units, fan heaters, cup-
board airing devices, etc. An
extremely high-class product,
designed by engmecrs with a quarter of a century 37,6
of experience in motor construction
Post Free

An anti-vibration . stand for
above motor. Horizontal or
vertical mounting. Supplied in
breakdown form for home con-
structors. 83”22} x 2", Three

point suspension.
Steel, Cadmium plated. 7, 6
Post Free
FANS

4 Bladed Metal 4° diam. §/-
BAKELITE 3 Blades 8" diam.
7/6 Post Free

The Bestfrend Electrical Co. Ltd.
BANSTEAD SURREY

Tel.: BURGH HEATH 1432

| cSUNDIAL® PRECISION
* WOODWORKING MACHINES

4in. PRECISION
PLANING MACHINE

fitted with circular cutter block
with 2 stecl blades, adjustable
and tilting fence fitted. Machine
wili rebate. Qverall length of
machine 5},

A Depoazit I176. €
raicc £8.07.6 m""‘" p"."_"“ 3
Carr. & Pack. S.u

BANDSAW

NEW Tin. THROAT MOTORISED

. without
BANDSAW MACHINE ' o
Complete on rigid base and motorlsed { h.p. a £8-12-6
2307250 volts electric motor. is machine has 2 C.&P.Th
tilting cable, will cut wood up to approx. 2in. Also 1 S : i d .
ﬁ::d with 3 spceds. Ideal for cutting wood, metal, % ﬁ:f:;:m:::
:'e-g“hcts ;zidb.z!loys. etc. Height of machine 2tin,, of "‘/‘ bal. &
m'thly pmts
PRICE £l6 |7.6 Deposit  £€1.13.6. &8 of £1.0.%

monthly ments ol
Delivery ex stock, £2.1.9. e, °

Carr, and Packing 12/6,

* 1958 FULLY 1.LUS-
TRATED TOOL CATA
LOGUE now available ms
request to Dept. PMI2. Priaw

4. Postage 3d.

NEW 7in. “SUNDIAL "
PRECISION SAW BENCH

Table size M4im. x 13in. fitted with rise and fall spindle,.
table will tikt 45 degrees. Machine complete with rip fence

and mitrefence. PRICE £|2-5.6 &‘:‘,‘f;’ p::k;:?;:.'

Depaosit £1.5.6. 8 monthly payments of £1.10.3. 5

PARRY & SON (Tools) LTD.

(Dept. PMI12), 329-333, OLD STREET, LONDON, E.C.I

SHGreditch
9422-9423-9424

SIMPLIFIES
MARKING OUT

. X Durable, yet easily removed
P' X As used by many big
engineering firms

Available through mest engineers”
merchants and model
shops

Fom mapxing OV
ScmerGN
INSPeCTIO 6

3 N

ESving o TT!

® Meca| a BIY®

= m——
TALBOT TOOL Co LTD Telephone : B’ton 55832 |

“Grip® Works, ROEDALE RGAD, BRIGHTON, SUSSEX

making |

nﬂﬂ“"“\

For
REPAIRING
FIREPLACES

MasngFIRE ¢

%
Mtnos BROKEN, ‘-,“(t wor? ""

0 a5 pans prHER

Y/ 7Y 1 RN
IN THE BLUE L“m
AND b
WHITE TIN
PRICES .
b, .. .. 9
1. .. .. 29

Ty PURIMACHOS LTD.
St. Philips, Bristel, 2
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17in. Rectangular Tube on modified chassis. Supplied as
single chassis covering B.B.C. channels |-5, or, incorpora-
ting Turret Tuner, which can be added as an extra, at
sur special price to chassis purchasers of 50/- giving
choice of any 2 channels {B.B.C. and |T.A). Extra
channels can be supplied at 7/6 each. Chassis size 12 x
[4} x [lin. less valves. Similar chassis are used by well-
known companies because of their stability and reli-
ability. With Tube and Speaker, £19.19.6. With all valves,
£25.19.6. Complete and working with Turret Tuner,
£28.9.6. 12 months’ guarantee on the Tubes. 3 months’
guarantee on the valves and chassis. Ins, carr. {incl.
Tube), 25/-.

REGETTERED IMPROVED
YACUUM T.V. TUBES

{7in. Rect., £7.10.0.

14in. Rect,, £5.10.0,

12 months’ guarantee.
Our |2 months’ guarantee (6 months’
full repiacement, 6 months’ progres-
sive) illustrates our wholehearted
confidence in the Tubes we offer.
We sell many hundreds a week throughout the country
and have done so for the past 7 years. Many of them go to
the Trade, i.e. Insurance Companies, Renters and Retailers
who are thoroughly satisfied with our supplies. Remem-
ber, they also hold a |0 days’ money back guarantee.
9in., 10in., Hdin., I5in. and 16in. ROUND TUBES.
Our special offer of these sizes, £5. [2in. T.V. Tubes, £6.
Three months' guarantee on round Tubes. Ins. carr. 15/6.
l4in. Rectangular T.V. Tubes with burns, 30/-. Ildeal as a
standby or for testing purposes. Carr. 10/-.

EXPRESS DESPATCH SERVICE

Please 'phone to confirm Tube in stock. Send Telegraph
Money Order. Tube despatched Passenger Train same day.

(7in. T.V. CHASSIS

TURES AND

: SPEAKER,
£19.19.6

SOLO SOLDERING TOOL, 12/6
I1Qv., 6v. or {2v. {special adaptor
for 200/240v., 10/- extra). Auto-
matic solder feed including a
20ft. reel of Ersin 60/40 solder
and spare parts. It is a tool for
electronic soldering or car wiring.
Revolutionary in design. Instantly
ready for use and cannog burn.
in lighe metal case with full
instructions for use. Post 2/9.

'—_’"l SUPER CHASSIS, 99/6
if
f

/\ { 5 valve superhet chassis including
for jﬁ
Lkl
G i~

ﬁ 8in. P.M. Speaker and valves.

Four control knobs (tone, volume,
tuning wjchange switch). Four
w/bands with position for gram.,
p.u.and extension speaker. A.C.
e
TELEVOX TELEPHONE AMPLIFIER, 89/6
{nvaluable in a noisy
office or workshop. 3

Ins, carr. 5/6.
valves : UY4i, UF4i,
UL4l. 3in. speaker
and a suction type
vibration i
phone. A.C./D.C.
Size of amplifier 7 x

H x_ 3in. Fits any
type of G.P.O.
telephone. P P. &
Ins. 4/6.

ELECTRIC CONVECTOR

HEATER, 99/6
Don't go chilly to bed. Plug in one of
our Convector Heaters in the bedroom.
You’ll be surprised at the comfort it will
gi\{e ?nd it is so economical to run that
this is a luxury you can afford. A.C./
D.C. switched for | or 2 k/W. illumi-
nated grille. Size 26 x 18 x 7!in. deep.
Ins, carr. 10/6.

INSULATING TAPE, 1/6. Finest quality in sealed
mertal container, 75ft. x }in, wide. Postage 9d.
CO-AX CABLE, 4d. yard. Good quality. Postage 1/6
on 20 yards.

| BS.R.

RECORD PLAYER
CABINET, 49/6

A practical cabinet, nicely
designed, cloth covered two
tone (brown and coffee).
Size 15 x 17 x 8in. deep.
Will take B.S.R. Monarch
4-speed  Autochanger and
6lin. round or elliptical
speaker. Carr, & ins., 46.
Many other types of beauti-
fully designed cabinets in
stock from 39/6 to 79/6.

COLLARO 4-SPEED AUTOCHANGERS,

('_’.'9.6 Incorporating auto and manual control complete
with studio crystal p.u. and sapphire stylus. P.P. & Ins. 5/6
MONARCH 4.SPEED AUTO-
CHANGER, £6.19.6 Incorporating auto and manual

‘control complete with turnover crystal p.u. and sapphire
stylus. P.P. & Ins, 5/6. B8

PORTABLE AMPLIFIER
MARK D.1, 59/6
12 months’ guarantee.
Brand new. Latest design with
printed circuit. Dimensions 7 x
_ 2} x S5in.  A.C. only. Mains
isolated. 2-3 watts output. Incorporating EL84 as high gain

output valve. Volume and ton Is.
SRl Aia P, Yo one controls Knobs, 2/6

PORTABLE AMPLIFIER MARK D.4, 69/6
12 months’ guarantee.

Brand new. By famous manufacturer. Especially built for
portable record players. Dimensions 4! x 3} x 4in. A.C.
only. 2 valves : ELB4 as high gain output valve, EZ80 as

rectifier. Volume and tone controls. Knob
S5 T ols nobs, 2/6 extra.

EXTENSION SPEAKERS,
Polished wood cabinet of attractive
appearance. Fitted with 8in. P.M
Speaker W.B. or Goodmans of the
highest quality. Standard matching
to any receiver {2-5 ohms). Switch |
and flex included. Ins. carr, 3/6.

IDEAL FOR STEREOPHONIC SOUND!
8in. P.M. Spealers, 8/9. 61in. P.M. Speakers, 12/6. 4 x 7in.
Elliptical Speakers, 19/6. Postage 2/9.

19/9

P

DUKE & CO.

Send for FREE Catalogue.
(Dept. H.l), 621/3, ROMFORD ROAD, MANOR PARK, E.I2.

Open all day Saturday.

Closed Thursday, | p.m.

TERMS AVAILABLE.
ILF. 6001/3.

TO CLEAR EXISTING STOCKS

as illustrated, strongly made with six shelves and
corner gusset plates for extra strength.

small

co‘mpartments.

23" x 6” deep.

shelving

72in. HIGH
36in. WIDE
12in. DEEP

0 - Delivery free England
Price £3 1 2 & Wales.

Cash with order.

@ Finished mottled grey stove enamel.
@ Other sizes available.

@ Shelves adflistable at 2in. centres,
@ Extra shelves 7/9 each.

@ Extension bay, £3.3.0.

SMALL UNIT
STORAGE BINS
For nuts, bolits,
nails, taps, dies,
tools, ~ etc,
Ideal for home and
workshop ; 20 2

Overall size 18" x , 2z
Delivery free England
& Wales,

£3°15°0

SAUNDERS ENGINEERS

WALLISDOWN RD., BOURNEMOUTH. Tel. Winton 5951/2 (Ext. 2) | [EHEAaNai AR Sy NS O A

For further details of these and
other storage items, write for
iHustrated list.

and

[
- ELECTRONI

DEV

Price (inc. P.Tax) £7o 5 ° o

E.D. P.C.I TRANSMITTER

A high powered, super compact,
lightweight, portable Radio Control
Transmitter suitable for the opera-
tion of all carrier receivers.

PRICE (less batteries) £S5 o199
Order from your Model Shop.,

C DEVELOPMENTS (SURREY) LTD ¢

“ AIRTROL”

Hard Valve Receiver

The smallest

receiver in

weighs only 24 ozs.

Control.
battery,

Idling Current—0.6 ma.
Current change—0.6 ma.

L.T. consumption—25 ma.
Hard Valve—No Quench Coils.
Simple tuning.

economy.
Valve life—4,000 hours.

Write for new illustrated

ories, etc.

Ga.

the World /

Size 24in. x l}in. X 14in. and
Has been
specially developed to meet the
great demand for a transistor hard
valve receiver with a specification
producing the ultimatc in Radio
H.T. Supply—22} volt

Two- transistors for output and

lists
giving full technical details of all
E.D. Engines, Radio Controls,
Mechanisms, Spare Parts, access-
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THE WAY TO SUCCESS

The great and growing demand of today is for TRAINED |

men.
while place for the

Through 1.C.S. Home Study you gain the specialised
knowledge that marks you out for promotion, for
I.C.S. teaches you in your own time—
It is the world’s largest

SUCCESS !

expertly, quickly and easily.
and most successful correspondence school, offering
courses for almost every branch of trade, industry
znd the professions.

ADVERTISING &
SALESMANSHIP
Account Executives
Mail Order
Copy Writers'
Advertisement Managers
Commercial Travetlers’
Sales Management
EXAMS : Joint
AA. & I.P.A Finals.
Inc. Sales Mngrs. Ass.
United Com. Travel
Association

inter.

ARCHITECTURE &

BUILDING

Drawing and Designing

Quantity Surveying

Builders’ and Surveyors'
. Clerks*

Bricklaying

Carpentry & Joinery

Construction and Steelwork

Heating and Ventilating

EXAMS : Roy. Inst. of Br.
Archts. Inst. of Quant.
Surveyors. Roy. Inst. of
Chartered Surveyors.
inst. of Builders. Inst.
of Mun. Engrs. (Bldg.
Inspectors’). fnst. of
Cterk of Works.

COMMERCIAL ART
Elementary Arc Training
Poster Work

Sketching

COMMERCIAL

TRAINING

Book-keeping and Accoun-
tancy P

Costing and Auditing

Company and Private Secre-
tarial

EXAMS : Chartd. Inst.
Secs. Corp. of Secs.
Ass. of Cert. & Corp.
Accts. Inst. of Cost &
Warks Acets. Inst. of
Book-keepers

ELECTRONIC

ENGINEERING

Industrial Electranics
Electronic Computers

untrained.

CIVIL ENGINEERING

Highway Engineering

Surveying and Mapping

Structural  and  Concrete
Engineering

EXAMS : Inse: of Civil
Engineers. Inst. of Mun.
Engrs. Inst. of Struc-
tural Engrs.

DRAUGHTSMANSHIP

{State which Branch)

Architectural

Drawing Office Practice &
Machine Design

Structural Drawing

Maths & Machine Drawing

Woodworking Drawing

ELECTRICAL
[ENGINEERING
lumination and Heating
Eiecericians’
EXAMS : Society of En-
gineers, C. & G. Cert.
in Elec. Eng. Practice.
€. & G. Cert. in Elec.
Installations. C. & G.
Cert. in {Hlum. Engg:

FARMING &
HORTICULTURE

Arable Farming

Pig &-Poultry Keeping

Livestock Farming

farm Machinery (Mainten-
ance)

Flower, Vegetable & Fruit
Gardening

Rock & Shrub Gardening
EXAMS : R.H.S. General

FIRE ENGINEERING

_EXAMS : Inst. of Fire
Engineers. Fire Service
Promotion.

GENERAL CERTIFICATE

OF EDUCATION

Principal Subjects at Ordin-
ary or Advanced Level

Engineering Joint Board Pre-
liminary

No books to buy.

‘PHOTOGRAPHY

Thousands more are needed, but there is no worth- |

MANAGEMENT

Foremanship

Industrial Management

Business Management

Methods Engineering

EXAMS : British Inst. of
Mngemt. Intermediate,
Final and Certificate of
Foremanship.

MECHANICAL

ENGINEERING

Subjects include :

Welding, Fitting, Turning,
Erecting, lig & Tool De-
sign, Production, Draughes-
manship, Mathematics, In
spection, Diesel Engines,
Diesel Electric Loco-
motives, Refrigeration

EXAMS : Insc. of Mech,
Engineers. Inst. of Pro
duction Engineers.
Society of Engineers. I

MOTOR ENGINEERING
Diesel Transport Engines
Motor Body Rebuilding
Owner Drivers’

Running and Maintenance

A basic Course
Colour Worlk

RADIO AND TELE-

VISION ENGINEERING

Service Enginecers’

Television Servicing and En-
gineering

Practical Radio with Equip-
ment

Radio Service & Sales

EXAMS : Br. Inst of
Radio Engrs. C. & G.
Radio Servicing Cert.
(R.T.E.B.).P.M.G.’s Cert.
(Marine)in Wireless Te-
fegraphy. C. & G. Tele-
coms. Engineering. C. &
G. Radio Amateurs’,

WRITING FOR PROFIT
Free Lance Journalism
Short Story Writing

including

| LEARN - AS - YOU - BUILD PRACTICAL
RADIO COURSE
Build your own 4-valve T.R.F. and 5-valve superhet
[radio receiver ; Signal Generator and High-quality
Multi-tester.

| S S I )
I INTERNATIONAL CORRESPONDENCE SCHOOLS I
I Dept. 169D, International Buildings, Kingsway, London, W.C.2 I
| Please send me free booklet on................ O o e e ABC. .. iviveerennnies |
| 0

|

|

|

i

Street, Dublin,

140, Elizabeth Street, Sydney.

Addresses for Overseas Readers

New Zealand : 182, Wakefield Street, Wellington

= Australia :
; Street. Pelfast.

South Africa :

Eire : Dawson House, 15, Dawson
India : Lakshmi Bidg., Sir Pherozsha Mehta Rd., Fort Bombay.
N. Ireland : 26, Howard
P O. Box |9 Cape Town |

INTERNATIONAL CORRESPONDENCE SCHOOLS
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EX-GOV. BARGAINS

SCT. MK. Il THREE-DRAW TELESCOPES. 25 x 50. Lightweignt, only 2} lbs.,
with leather case and sling. Optically perfect. Sound condition. £7.15.0 each.
Spare high-power eyepieces to tit 50X or 75X. 50/- each. Triple power conversion

kit to fit, giving 25X and 40X terrestrial and 60X astro, 50/- per set. SIX POWER

KIT. 25, 40, 50 and 80X terr. and 60 and 120X astro, £5 per kit. We can supply
eyepieces to increase the power of most types of telescope. State type or send
existing eyepiece for quotation.

TELESCOPE OBJECT LENSES. New,.perfect and first grade. 45 mm. x
20in., 25/-; 45 mm. x 27in., 35/- : 50 mm. x 15in., 30/-; 75 mm. x 12in., £4 ;
38 mm. x 4in.. 12/6 ; 48 mm. x I8in., 25/-. Bargain offer : 48 mm. x {8in. O.G.s,
air-spaced high resolution 0.G., in rusty mounts and need cleaning, 12/6 each.
EYEPIECES. Wide-angle orthoscopic. Plain mounts. New {in., 35/-. Ditto,
bloomed, 45/- ; %in., 25/-; lin., 25/-.

ERECTING EYEPIECES. 2X, 45/-; 4X, 50/- in focusing mount.

DIAL SIGHT NO. 7. Weight 6 Ibs. Will set out any angle with accuracy of
theodolite ; Sin. dial calibrated 360 degrees with micrometer 1o 5 mins., with
throw-out lever to geared head. Limited elev. and dep. adjustment could be
adapted for levelling. With 4X optical sight. Sound condition, but not guaranteed,
35/- each. In near new condition, 55/- each.

DIAL SIGHT NO. 9. Wesight 8 tbs. As No. 7 but witn large geared head in
gunmetal with large bearing surface and ring contact for elec. connection and eal,
E. & D. adj., also adaptable for levelling. 45/- each, or in leather case in perfect
condition, £3.10.0. Geared heads only, ex No: 7, 12,6 each. Carr. 2/-. Or No.9!}
1746 each. Carr. 2/6. '
EX-GOVT. TELESCOPES. All brass.
in wood case. £4.5.0 each. :
ASTRO TELESCOPE KITS. Achro. 0.G., 20in. x 45 mm. Paxolin tube and
focusing eyepiece. £2.

TERRESTRIAL 40X KIT. As above, but with erecting eyepiece readv 10 mount
in tube, £4.

I*’ELIOGRAPHS. Brand new in leather case. Cost £30 each. A gift at 15/-"plus
2/~ post.

Our lists contain details of more than 800 USEFUL ITEMS, many unobtainable
from any other source. We claim the widest variety and most complete range
of Ex-Govt. Optical and Scientiic Equipment in the BRITISH ISLES. °Lists
FREE FOR STAMPED ENVELOPE. ** HOW TO USE LENSES & PRISMS, ™’
Nos. 1 and 2, 3/- each. post free. i

H. W. ENGLISH

Rayleigh Rd., Hutton, Brentwood
Essex

33X. Length 20in., dia. 2in. AS§. new

METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.

Angle, Sheet, Tube, Foil, Strip, Channel. Rod, Bar, Wire, Moulding, Etc.
Tin Plates, Silver Steel, Expanded Matal, Blanks, Rivets, Springs, Etc. Tools,
Drills, Taps, Dies, Screws, Etc.

Formica, Perspex, Pegboard, Paxolin, Ebonite, Curtain Rail and Rod, Adhesives,
Etc., and many other items for use in Home, Workshop, Etc.

LARGE or SMALL Quantities ) COMPARE our PRICES
MAIL ORDER SERVICE (2d. stamp for list) IMMEDIATE DESPATCH

CLAY BROS. & CO. (PM.12)

6a SPRINGBRIDGE ROAD, EALING, W.5

Phone : EALing 2215
2 MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS

Designed for Service

MULTIPURPOSE ‘8’

The NEW e

wilmerlea
Saw Benc¢h

WITH RISE AND FALL
AND CANTING TABLE
Table lift by Rack and ‘Pinion. Cast
Iron Table 20" x 16*. 21" Deep Cut.
Micro adjustment on Rip Fence.

CECIL W. TYZACK

Tools and Machinery
79 & 81 KINGSLAND RD.,, SHOREDITCH, E.2
Telephone: SHOREDITCH 7126

On Terms :

£24

£2.13.6.
STAND MODEL

£48.10. 0 3 Phase.

Terms:

Deposit £5
8 monthly payments of

On
Deposit £9.14.0
8 monthly payments £5.9.3.
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P. P. COMPONENTS LTD

i PLPT. M1, 219, ILFORD LANE, ILFORD, ESSEX. ‘Phone : ILF. 0295.

JANUARY OFFER

RECORD PLAYER CABINETS, 499, A practical
cabinet. nlcely designed, leatherettie covered two-tone
(Brown and Coffee). Size 15 x 17 x 8in. eeP Takes B.S.R.
4-speed autochanger and 6tin. round or elliptical speaker.
Carr. and ins. 4/6.
§0UVD & VISION STRIPS, 5/9. S/het. Takeb 6 EF91.
., 6D2; 1. 6F14. Valves extra, Not tested. P. & P, 2/6.
PLFS&F\ SOUND & VISION STRIP. 256, S'het.
‘Takes 6, 6F1; 2, 6D2. Valves extra. Tested. P. & P. 2'6.
POWER PACK & AMPLIW IFR 19 6 A must in every
workshop. Smoothed H.T. 325V. 250 T L.T.S. 4V., 6.3V.
and 4V. centre tapped. P. & P. 39
MODULATOR UNIT 165. 8/8. W lll give 10 watts audio.
Contains mod. traps.. Class B dn\er trans., mic. trans.,
W.D. ldeal for a low
Valves (5).

a

49/9

and a host of conds.’ resist., etc. Ex-
power Modulator. Less valves. Carr. 3/6.
28'9 extra.

TIME 18.AS15. 79, With scannlmz coil, focus unit, line trans. Aluminium chassis. Less
valves. Free drawlng P. & P. 36.

MAINS TR ANSFORMER, 1., 9. 350-0-350V 250 mA.
4V centre tapped at 1A. Prim. 200-250V 50 ¢/s. P. & P

HEATER TRANS, 1/9. 4Vto6Vat3 A P.&P. 1.

O.P. TRANS,, 1:3. Std. matching 2-5 ohms. P. &P. 1{-. 20 for £1. P. & P. 5/6.

MAINS POWER TRANS,, 12}6 350-0-350V 250 mA. 22V at 0.3 A, 6.3V at 4 A, 63V at

"0.08 A, 4V centre tapped. P & P.3/9

MAINS TRA\SI_'OR.\IER 39. 350-4 0 350V 80 mA, 12V, 4V. 200-250V prim: P. & P. 2/3.

- VISCON AL CONDENSERS, 5/9. 0.001 uF 125 kV working. P. & P. 6d.

VISCONAL, CONDENSERS, 58. 0.1-T kV working. P. & P. 6d.

COLIL PACK SETS, 3/9. This bargain includes 1 3-wave coll r-nk. 1 st,and;‘ :'d 2-gang

condenser, 1 pair of I.F. transformers (465 kc¢/s). also printed dial. P.

TV AERIALS, 25'6. For all L.T. A channels. For outdoor or loft. 3 elements Sold at

half their pormal price. P. & P. 2/6.

CAR ALRIALS, 6/9. Whip ant.ennac. Plated, 50in. long, collapsing to 1llin, One-

hole fixing. P. &P. 1/-.

TELEVISION DOOR ROD AERIAL, 79. Fitted with 9ft. of Co-ax cable. P. & P. 1/3,

;J%E;lmg.\‘ MASKS *REDUCED TO 9 9 *. 17in. Brand New. CGrey or White plastic.
£ .2

Gl!.)SV at 5A, 4V at 1A, 4V at TA,

Fi)t‘ts MAGNET, 3'9. 35 mm. Permanent magnet type. Salvage. Plessey. P. & P.1/9.
ELAC FOCUS MAGNET, 5/9. 35-38 mm. Permanent magnet. Salvage. P. & P. 1/9.
ELAC FOCUS MAGNET, 12'9. 35-38 mm. Brand New. P. & P. 1/9.

8in. P.M. SPEAKERS, 5 9 A bargain offer. but limited quant.lt.y of these modern type
speakers. All tested and " money back guarantee.” They have a slizht cone fault
which is repaired. not afie the quality. P. & P.on1.2'6 : on 2. 3/6. Also an 8im.
P.M.SPEAKER. 8/9. A eal gift if fitted in small cabinet. Complet.e with 0.p. trans-
former fitted. 10'-. P. & P. /9.

EXTENSION SPEAKERS, 19 9. Attractive cabinet. Complete with 8in. P.M, speaker,
flex‘and switch. Standard matching to any receiver 2-5 chms. Size 11in. x 13}in. A nice
present and a real bargain. P. & P. 3/6.

Stamp for FREE Catalogue. Regrvet U.K. ONLY.

MAKE MONEY — making casts

with VINAMOLD

A grand spare-time occupation

WITHOUT any previous experience you can mass-
produce any object from a chessman to a candlestick
statuctte or model ship, in plaster, resin, concrete, etg.
... with * VINAMOLD * the flexible mould that gives
the BEST resulis. Easy to work, can be used over and
over again. Needs NO special equmment, prov ides a
profitable and enjoyable spare-time occupation with
minimum outlay.

Write for full details and instructions. Also avail-
able : Mtlustrated booklet describing ** VINAMOLD,”
methods of heating and melting, preparation of models
and moulds, etc. Price 1,6 post free, from (—

VINATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY

The
“BRITINOL ”

Spirit Blowlamp ==

Gives a hot clean flame 3-4 inches long, burns methylated spirit,
and has ncat folding soldering iron supports. Completely automatic
action. Ideal for all soft soldering jobs, jewellery and lampshade
making, cane singeing on basket work and many other uses.

Price 7/6 from Halfords branches and Model and Tool Shops.

Send for FREE illustrated leaflet showing other Easy So.dering
Products from the sole manufacturers :

BI-METALS (BRITINOL) LTD.

St. Mary's Works, Bridge Road, London, N.9. Tel. : TOTtenham 9413.

Wi

NEWNES PRACTICAL MECHANICS 163

This model farm
cost less than 2’6

It was. made from a half-crown tin of Sankey's PYRUMA—
farmhouse, barn, implement shed, walls and gate—and there
was still plenty of this grand modelling material left to build
many more farm features, by simple methods described in the
Instruction Book (see Coupon below).

PYRUMA, plastic and ready-for-use, becomes stone hard after
drying or baking, and can be painted in natural colours. For
permanent modelling—

MAKE IT AND BAKE IT IN

SANKEYS

Obtainable from your local Ironmonger or Hardwareman and many
Art Material dealers, ldeal for making—

Mode! Railway Buildings and Accessories. Harbours
Ship Models. Airport Buildings and Features.
Houses. Bookends. Ashtrays. Animals and Figures.
Plaques, etc.

Post this Coupon today for your Instruction Book.
CUT OFF HERE
To EEEXNTRSTXINEED Dept. P.M,, ilford, Essex

tstablished over a century

Please send ILLUSTRATED INSTRUCTION BOOK with full colour
pages, on Pyruma Modelling.

Enclosed Postal Order value 6d. (not stamps).
ADDRESS......... N B6000008

$eeteassteiinnenns Ceseecsastsatenireeceitasntetitatronnnesann seasceas veeses tescssaes
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Telephone

H. FRANKS

MUSEUM 9594

58-60 NEW OXFORD ST.
LONDON, W.C.

One min. from Tottenham Court Rd. Stn.

;W “ HOOVER ” SHADED POLE

ELF(‘TRIC MOTORS, fan cooled, for

.50C. I; 48, 1approx 1‘1;310
1:440 r.pam., with 2iin. long sp
T16in. d‘l’am length of motor 6in., diam.
5iin., » weight -143lbs., angle bracket
mounting. 52/6 each

CLO( KWORK DRIV EV PROCESS

lM.ERS. variable 5 mins. to 30 mins..

fitted 5-amp. make or break contacts,

ht'i;ally enclosed.  3in. diam., 2iin.
h. 18/6.

BORSTMAN GEAR C0O. 8- DAY NINE-
JEWEL MASTER CLOCK-
WORK MOVEMLNTS Admiralty
pattern A. 3236, final speed 1 rev. in 3
mins. with oont,acung polnt once_per
minute, in metal case 3iin. dlam.. 2lin.
deep, stop and start device, with ‘wind-
ing key. New, 65/~

WESTERN ELECTRIC BLOWER MO-
TORS. Fitted centrifugal fan available
12 volts D.C. or 110 volts A.C./D.C.
Sultable for car heaters, projectors or
minjature vacuum cleaners, et,c Size
44in. x 3Mn. approx. 29/- each

NEW SEWING MACHINE \lO’l‘ORs
1007130 volts A.C./D.C., 1/156th h.p. fitted
Fulley. adjustable fixing bracket. needle
ight lamp with switch, rubber driving
belts, connecting lead. etc. Less foot
control. 37/6 each.

PRESSURE PUMP UNITS. Operated
by 24 volt A.C./D.C. motor, develops
10lb. pressure or vacuum. Completse
with 10ft. length of pressure hose,
cables and connectors, etc. Compact
anit fit

in metal case, 6in, x 4in. x
4in. Made in U.S.A. Ideal for laboratory
use, etc. New. £4 each.

\]0’1‘01{ DRIVEN SELF - PRIMING
PUMPS. Ref. 5UE/6261, 24 volts 2 8mps..
€1ving 7 g.p.h. at 151bs. sa. in., will give
Droportionawly less at 12 volts overall
length 9in, x 2in, wide approx., ideal for
pumping water or ofl, etc. 30 - each.

FRACTIONAL HLP. MOTORS. 1/100th
h.p. 200/250 volts. D.C./A.C., length
3iin., diam. 24in, doubie-ended spindie
iin. thick, unused. 27/6.

SOLENOID OPERATED OIL DILU-
TION VALVES. Ref, 5U/3013, 24 volts.
suitable for air or oil, maximum air
Dressure 401bs., p.s.i., overall size 3iin.

1iin. diam, approx 718,
Dltm 12 volt, Ref. 5U/1566. 9l
Special quotation for guantities.

HEAVY DUTY L.T. TRANSFORMERS.
Pri, 230 v. Sec. 50 v, 50 amps. Voltage
regulator stud switch on primary.
Butlt in steel case with meter, mains
swif/ch and O.P. sockets, will stand
100 overload New. Size of case, 15 x

16in., approx. weight 100lbs,
£15 10.0.

Ay \iATIC » COMPRESSORS, ex-
R.A gives 45ibs. per sq. in when
<0 pl 5d to 1 h,p. motor. Fitted spline
shaft‘ 1deal for paint spraying, etc.
47/8 each.

NEW ¢ KLAXON* CAPACITOR IN-
DUCTION SYNCHRONOUS MOTORS
‘EO&%O volts A.C., 50 cycles, 1/40th h.p.,

1,500 r.p.m., mounted in metal frame
9in. long, 4in. wide, 41in. high, diameter
of motor 31in., length 6in.. with 1iin.
tong spindle, diam, iin,, complete with
capacitor, fan cooled, £3.17.8.

- IlY.\IATlC * PNEUMATIC RAMS

YPE P.R. SHOCK ABSORBERS,
max working pressure 350 p.s.1,, overall
iength 20in., max. diam. 3in, approv
441n. thrust, new, in original packlng
quantity available. 32/6 each.

AIR-POSITION INDICATORS, fitted
with approx. 12Ibs. of useful parts, in-
cluding 3 sets of infinitely vana,ble
speed gear boxes. two 27 volt D.C, 15
amp, motors, £3.12.6 each.

AUTO-TRANSFORMERS. 1 kilowatt.
Input 220, output 110 volts. Completely
shrouded, size 6¥in. x Tiin. x 7in. New.
£6.7.6 each,

“ VENNER “ 8-DAY CLOCKWORK
TIME SWITCH MOVEMENTS, fitted
with 24-hour dial and contact levers
but minus switch, mounted on brass
base plate 7in. X 5in., and housed in
brass circular case. compleoe with
winding key. 40'- each,

AIR TEMPERATURE GAUGES, Ref.
No. 6A/510, fitted mercury in steel ca-
pulary tube. transmittinestype. Read-
ing : 30/0/50+ Centigrade. Suitable for
greenhouses, etc,  18/6.

CAPILLARY RADIATOR THER-
MOMETERS, with 20it. length of
capillary t,ube Ref. 6A/1313, 50ft., scaled
40140 deg. C. 27/6

ROTARY VARIABLE RHEOSTATS,
300-ohm, 250/300 watts, overall size 3iin.
X 4kin. X 4in., on twin former with
12_1711(1i splndle. ‘tin. diam., new boxed.

U

sLll)lN(- RESISTAI\(,ES.
type 20 ohms, 2.3 amps,
"BERCO” SLIDING RIIEOSTATS.
Twin former 26 ohm, 64 amps. Length
Hin., width 7in.  Ideal for stage dim-
ming, charging, etc. 48/6 each

9/12 VOLT A.C./D.C. MOTORS. U.8.A.,
coupled to gearbox, final speed approx-
imately 100 r.p.m., }in. diam. spindle,
overall size 3¥n. x 2in. X 1§in, 15/- each

sTLI’-DOW'N TRANSFORMERS, mput

230 v. A.C. 50 cyales, output, 2 wind-
lngs 4.2. 4.2 v., 10 amps, ideal soil heat-
ing, spot weldlng. 22/6.

enclosed

VENNER " CLOCKWORK DELAY

Tl\lE SWITCHES, variable 10 to 30

secs., fisted 250-volt A.C. 5 amp. or
24 vol D.C, 5 amp. contacts, make or
break, panel mounting, size 2in. diam.,
2iin. long, new. 14/- each,

U.S.A. DYNAMOTORS. input 12 volts,
output 225 volts D.C. 100 ma. Ideal for
running electric shavers, car radios,
etc. 35/- cach.

HBYDRAULIC PUMPS, Ref. THC/mark
1A, ;suitable for water or oil, fianged
mounting. spline shaft, new. 4%/6.

D.C. RECTIFIER UNITS, Type 13. Input

200250 v. A.C. 50 c.p.s., output 12/24
D.C. 3 amps., connlnuous raving. Fm‘,ed
in metal case 19in. x 6in. x 7in.,with fuses,
switch, etc. £4.17.8 each.

FUEL METERS, MK I, 24 volt, fitted
2 solenoid operated revolution counters
to_9.999, reset mechanism. housed in
bakelite ca,se 6iin. long, 3iin. diam.
226 each

o Ll\ll’l‘ ” ENG!NEERING CAPACI-

R INDUCTION MOTORS, 220/240 v.
A C. 50 cycles, 1/25 h.p. Silent running.
Thermostatic .control. Intermittent
rating. Diam. 4in,, depth 3}in., spindle
fitted insulated coupllng new. 376
each

E‘(-AIR MINISTRY GEAR PUMPS.
Type RFP/1, made by Rolls- Royce size
approx. 6in. xsnn X 5in. 27/6.

NEW SOUND-| D
PHONE HAN'DSLTS. "Gl P.0. pattern.
wiil make efficient two-way intercom..
no batteries requ.tred including 110 yds.
twin 0028 LR.V.

55/- per pair.

“ VENNER * SYNCHRONOUS CLOCK-
MOTORS, 200/250 v. A.C., 3 watts, ﬂnal
speed 30 r.p.m. 16/6.

LANDING-LAMP MOTORS, 12/24 volts
D.C.. fitted with geared tangent drive
and limiting switches. Ideal for open-
ing and closing garage doors, etc.
25/- each

\llNlATUBE 12/24 \_r'l_(s)LT D.C. MOTOR-

3in. long, 1#in. diam., size of fan housing.
which s made of bakelite, 3in. diam.,
12in. deep. outlet un diam., intaké
1iin. diam. .25/- eae!

PRESSURE GAI}GE. 0/150 1bs.. 3iin.
dial, fitted with 15111 length of rubber
flexible tubing and 18in. of connecting
rod, unused, in original packing, 20/-.

U.S.A. SPERRY BO\IBG]GKT ‘com-
PUTORS, unused. ex-R.AF., contains
hundreds of components, gears, motors,

Total weight 781b. Meal for model
makers experimenters, etc. 80/- each,

Vl: G45B GUN CAME]
ca,ssette taking 25ft. of ilm, gearing and
gate mechanism for 24 v. D.C, operation,
can be used as a cine-camera by slight
modification, unused. £8.

TYPE F60 AIRCRAFT CAMERA,
originally designed to photograph
cockpit dials, mses 35mm. film fitted
14in. f1.9 lens, hand or electrical wind,
no shutter or iris diaphragm, will take
single shots half-Leica size plctures.
ideal for modiﬂcat,lon new, in maker

car m

G.G.S. RECORDER CAMERA MK T,

Ref, 14A/4196, ﬁtted wlth 1iin, 19 lens
with iris diaphragm {16, variable
speed shutter, takes 25(!; of 16mm. film
in cassette, operated by motor off 24
V.A.C. Price including cassette and
t:ranslt case. £5.12.6 each,

S.T.C. METAL RECT!FIFR SETS,
input 200/250 volts A.C. 50 cycle, output
220 volts D.C. 1} amps., type 10D/1786,
housed in metal cabinet 22in. x 13in. x
11in., unused (carriage paid). £10.0.0.

COVTACTING FLOAT SWITCHES,
Ref, 5CW/4642, comprising of float in
wire mesh container, 3in, diam.. 4}in
long, operating make or break sealed
contact, ideal for automatic bilge
pa:mp loglntrol and non-corrosive liquids.

NEW—VEGREITI & ZAMBRA, 200/250
volt A.C. operated control units, fitted
step-down transformer to rectifler
glving 12 volts D,C. which operates two
relay-operated single-pole change-over

amp. mercury switches, housed in
metal cabmet 9#in. x 8}in. x 3in. §5/-.

SELECTO UNIT, 12 volt, ratchet
operated one pulse on-and-off, fitted in
diecast case, ideal for remote control,
etc. Ref, 5D/1746. 10/ ea.

AUTO-SELECTOR UI\I’I’S Ref 6D/1270,
12/24 volts D.C., 2-way ratchet operat,ed
housed in metal case 3iin. x 3iin. x
1%in., unused. 12/8 each.

MAGNETIC CONTROL UNITS, Ref.
5D/609, 12/24 volts D.C. operating ‘rotat-
ing cam, selecting 5 sets of contacts in
sequence, ideal for radio control, etc..
ﬁtted in diecast case. 15/- each.

S, 3-CORE NON-KINK BRAIDED
ABLE, 250 volts. 30 amps 66/.012in.
So-yard colls. £4.7.6. per coll.

TRAILER CABLE, X\OV-KINK V.LR,
Twin 78/.018, 50/60 amps., in 100-yard
colls, ﬂtt,ed with Nipham Sockets,  Per
100 yards, £17.0.0.

I.V.C. TWIN 7/.064 CABLE, 40 amp,.,
in 100-yard coils, fitted Nipham sockets.
Per 100-yard coil. £15.0.0.

ILLUSTRATED MAILING LIST
PRICE 1/6, POST PAID.

telephone cable.

January, 1959

SOLID LEATHER ROYAL CANADIAN ADM/RALW "
! * NEW oS y
LIVIS4 ARMY | wcavvweisnt }
DECPATCH RIDERS | OILSKIN /
7 Storm & Blizzard Proo/-' v/
-y
ONLY 25 Meets most
ROST ETC. 3~ stringent
Govern-
NI%W . Seg/d 25/; ment speci-
on S - icati .
& handle on free 7 days' yapgrgval é’:ssh 8?,?&%‘:,5,
plus return postage instantly refunded if ork count wear
not worth £6.6.0. Take them to your | WOk, L/ .
boot dealer for independent valuation, SPOrts use, etc.  Extra
Full chrome leather of finest quality, calf | full length coat, tully

-
lined shoulders, sleeves. Generous wrdp- «d

length. Soles & heels are of finest HEAVY S g
L over, two deep pockets with flaps. High. itb

EATHER, sewn. pegged and riveted. By
best makers in country, every pair bear-

tdoor cotlar. Olive-green, Chest 36 to
ing maker's name. which cannot be | GU - ‘
published. Unissued. Ideal M/Cyclists, = 44. 10/11, post 2/7. List, Clothing, °
Outdoor workers, Riding, Fishing. etc. Footwear, Tents, Marquees, Camping
Ideal Jackboot. Slzes 5 to 8 and 10 to I3. Equlpment Slee ing Bags. Binoculars.

(3 JEADQUARTER. and ((?JENERA

(DEPT. PMC/1), 196-200, COLDHARBOUR LANE,
JUNCTION, LONDON, S.ES. Open all

PPLIES LTD.

LOUGHBOROUGH
Saturday. | .p.m. Wednesday.

PARKERS
SHEET METAL
FOLDING MACHINE
HEAVY VICE MODELS

WITH BEVELLED FORMER
BARS

Carr, free
No. I. Capacity 18 gauge mild steel x 36in. wide ... ET.10.0
No. 2. Capacity 18 gauge mild steel x 24in. wide 38 ... £5. 5,0
No. 3. Capacity 16 gauge mild stcel x I18in. wide 7 £5. 5.0

End folding attachments for Radio Chassis, Tray and Box Makmg
3/6 per foot. Other models, 2/-

The two smaller models will form flanges. As supplied to Government Departments.
Universities, Hospitais.
Money refunded if not satisfied. Send for details.

A. B. PARKER, Wheatcroft Works,
Wellington St., BATLEY, Yorks. Tel.: 426

. for 36in. model,

% One year’s guarantee.

BODYBUILDING

For fast and permanent results in building a
well-muscled physique, backed up by strength,
stamina and speed, there is nothing to equal

MAXALDING

The individually planned courses are conducted
by post to any part of the world and can be
carried out successfully under all conditions

of life.
FREE LITERATURE

Profusely illustrated with 200 photographic
reproductions of pupils from 15 to 65 years of
age, the explanatory literature will .be sent
without cost or obligation of any kind on
request.

All Maxalding correspondence is mailed in
sealed envelopes without any external advertising. A teenage pupil

showing
control and development of
M AXALnlN G g:l IE)l»'H ERDSWELL,DOVER, KENT the upper-back muscles,

IMMERSION HEATERS. 2 kW, or 3 kW.,, 1lin. and 16in., £3.8.4,
Thermostat for either of above heaters, £1.10.0

THERMOSTATS. BW/1, 5 amps, 15/6. Post 6d. SN/40 % amp., 5/6.
Post 4d. C. S. Convector Thermostat 15 amps, 25/-. Post 10d. Model
MB for Immersion Heaters, 15 amp., £2. Post 2/-. PF Room Thermo-
stat 15 amps, £2. Post 10d. M.L. Greenhouse Thermostat 10 amps,
35/-. Post 10d. P.J. Miniature Thermostat for Hotplates, 5 amps. 9/3.

Post 6d.
FLEXIBLE ASBESTOS ELEMENT WIRE. 15 or 25 ohms/yd. 1/-.

per

REPLACEMENT ELEMENTS. Send 4d. stamp for lists.

”ll,'ELEIYlSlON SUPPRESSOR KIT, for appliances up to 1 amp., 3/6.
ost Free .

BI-METAL Hi-Flex 45 3/16in. x .010, 6d. per ft. Standard 6in. x }in.

036, 6d
NEON ILLUMINATED INDICATOR SWITCH, 2 amps, 240 v. A.C,,

MAGNETS Sintered Bar Magnets of great dpower and stability jin. x
\’(’16“1 x 1/16in., 9d. each. 8/- doz. Post 5

e also supply Silver Contact Screws and Rivets. Porcelain Interlocking
Insulating Beads. Send 4d. stamp for list.

THE TECHNICAL SERVICES CO., Banstead, Surrey
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U GHES MOTORS, shunt wound, 12 v. 1} amp..
speédg6.000 r.p.m., reversing. size 3 in. long,
1iin, dia.. n. shaft, weight 20 oz., a very superiov
moter "desisned for anti-radar equipment, new
unused 10'-, post 1/6. €6 per doz., carriage paid,
dituo’ fitted reduction gear, giving a final drive
(4 in.shaft) of either 320 or 160 r.p.m., state which..
required, 12/6 post 1/9 ; £6 per doz., carriage paid.
K TYPFE CYLINDER LOCKS, deadiocking and
thiefproof, has 7 concentric tumblers instead of
the usual 5 in line. interchangable fitting with ordinary cylinder locks. latchbolt
reversible, for right or left hand doors (no need to specify), complete with 2 keys, all
fittings and instruction booklet, new. boxed. 5'-, post 16 ; 4 for 20'- ; post paid.

RANGEFINDERS by Barr and Stroud, 1-metre base coincidence type, a hand held |

instrument giving the distance of any object. from 500 to 20,000 yds. (12 miles). The
14x variable focusing right eyeplece provides two images of the object viewed. one
from the right objective ; the other from the left, When these two images are
brought into coincidence by a thumbwheel control. the distance in yards can imme-
diately be read in the left eyeplece. Fitted two fliters and other refinements. A very
superfor high quality instrument, original cost £180, our price in new or near new
%o;ndjzg/ion. supplied in stout fibre cases £5, carriage 100 m. 7/6, 200 m. 10/-, 300 m. 12/6.

GUNSIGHT TELESCOPES, has 4 lens high grade optical system with cross
graticule. approx. 2 x, all brass, 13 in. long. 1 in. dia., makes an ideal rifle sight, or
astro telescope star marker, perfect condition. in metal cases. 20'-, post 1/9.

TELEPHONE SETS, ists of two d microphones and recelvers, which
when wired up by ordinary twin flex. provides perfect 2-way communication excel-
lent results at 1 mile range have been reported. seli-energised, no battery required,
set complete, new unused 7/8, post 1/3 ; suitable twin 14/36 p.v.c. up to 300 {t. lengths
at 1d. per ft. supplied. postage each 20 ft. fiex 3d. extra.
CUARGING SETS, only 46 1bs. weight, easily c¢arried. 4-stroke air-cooled. runs for
18 hours from 1 gall. petrol. D.C. output 12-18 v. at 80 watts. complete with exhaust
and silencer, starter cord. size 141in. x 14}in. x 7}in.’completely works recon-
ditiéned and now as new, supplied in stout wood cases, our price £8/10'-, carriage,
(nland only) 100 m. 12/6. 200 m. 16'6. 300 m. 207
GRA MOPHONE MOTORS by famous maker. 200/250 v. or 100/130 v. A.C. mains,
{ in. long. 5/32 in. dia. shaft. speed 1,350 r.p.n., size 2} in. x 24n, x 1} in., weight 18 0z.,
ﬁt.nedl%ubber bushed mounting bracket, recent manufacture and brand new, 15'-,
post 1/6.
OIL TEMP. GAUGES. 2! in. square flush mounting, graduated /120 deg. * C.
basicalgy a very fine quality moving coil milliammeter, new in sealed cartons, 3/8.
post 1/6.
GLE.C. RECTIFIERS, Brand new. latest supply {from G.E.C.. these are not ex-Govt. 1
or assembled from bits and pieces, selenium full-wave bridge. 12 v. 2 amp. inter-
mittent, 1} amp. continuous. 10/-, post 1/- ; ditto, 12 v. 4 amp. intermittent, 3 amp.
continuous, 15 -, post 1/6, mains transformers specially wound for these rectifiers.
with 200:230/250 v. inputs, 5-11-17 v. outputs, correct manufacturers rating to charge
a 2-, 6- or 12-v. batvery respectively, transformers are brand new, boxed, 2-amp.
type, 15/, post 1/9 : ditto, 4-amp. type. 20 -, post 2/3 ; both items, tota) postage 2/-
and 3/- respectively.
ROSS OPTIC AL UNITS, consjsts of a brass moung holding two 42 m,m. dia. achro-
mats, each /2, 3in. focal length with airspace between. forming a Petzval system.
lenses are easily removed by unscrewing the retaining ring, new. unused, 12/6.
ost 1/6, ditto identical except achromats are each 40 m.m. dia., /2.3, 3} in. focal
ength, 12/8. post 1/6.

Many other Bargains : seud stamped, addressed envelope for lists.

MIDLAND INSTRUMENT CO., Moorpoo! Circle, Birmingham, 17 !
Tel: HAR 1308 |

Picture this —

MY RO IRID

IN YOUR WORKSHOP

Betcer still send to DEPT. 4/43 for
fully illustrated details and prices o
the most popular 3iin. Centre Lathe
ever manufactured. Large range o
Attachments  available for Milling,
Taper Turning, Dividing, etc.

IDEAL FOR
WOoOoD,
PLASTIC OR
METALS

£27 |

SUNDIAL new 8-inch

motorised SAVW BENCH
DEPTH OF CUT 2iin.

For ripping, cross-cutting, mitring, tongue-
ing & grooving & tenoning. Machined table
top measures 14in. x l4in. with 8in,
saw biade., Designed for clean and
accurate sawing. Strong construction
throughout in cast iron. Weight 93
tbs. Rise and fall sp.ndle. Fence to
full length of tabte. Vee Belt Motor-
ised § h.p. T.V. and Radio suppressed
motor. Press button starter switch
fitced.

PARRY & SON (Tools) LTD.

(Dept. PM.12) 329-333, Oid 8t,, London, E.C.1.
SHCreditch 9422 9423 9424,

J

Supplied on Ist payment of
£2.14.0, balance in 8 monthly
payments of £3.6.10.

Cash Price €27. Carriage and

Packing 22/6.

Medresco
Hearing Aid
As supplied by
National Health,
completely over-
hauled and in good
working order with
six months’ guaran-
tee. Only £2.15.0.
plus 2/6 post and ins.
Complete with ear-
phone and new ear
not bat-{
riés, these can
be supplled as an
extra for 5'- per set.
Special Oer.—Latest luxury model,
small and  with self-contained
batteries new and unused. Normajly 20
gRuineas. lhinited quantity. only £7.10.0
each, or 20'- depo and 15 weekly
payments of 10-. Willingly sent on
approval agalnst eash,

lug  but

Don’t Be Caught Like This

Car Starter Charger Kit

All parts to build 6- and 12-volt charger
which ean be connected to a “*fiat™ battery
and will enable the car to be started
instantly. Kit comprising the following :
Mains transformer 5 ... 28/6

/
3-amp. rectifier 5 o0
Regulator Stud Switch lgfg
Resistance Wire e 2=
Resistance Former . . 2/
Mainson’off Switch ... 3 2/
0-5 amp. Moving Coil Meter... 12/
Construction Data by

or if hought all together price is 59/6,
plus 3/6 post and packing.

This Month’s Snip

Miniature
motor 2iin, /
long x 1yin. |
diameter, lamin- &% 0
ated poles and |
armature, sep-
arate  winding
for reversing. Operates ofl 20-30 v.
i or off AC. mains through
stepdown transformer. Original
cost at least £3 each. Snip price
for- one month only 6/8, plus 1/6
postage and insurance.

Thermostats

Useful for the control of appliances
such as convectors. gluepots, vul-
canisers, hot plates, etc. djust-
able to operate over temperature range
50-550 deg. F.., fitted with heavy silver
contacts . 1! amp.. 3/@: 5 amp.. 8/6 :
2amp. QMB. 5/ : 15 amp. QMB, 15/-;
1259‘3mp., encased wall niounting type,

Novelty Radio

Completely wired
able medium and long
originally inten-
ded for B7G valves and
external batteries but
could easily be comverted

tun-

for transistors with
internal batteries. Less
valves and speaker,

otherwise complete 15/-,
plus 1/6 postage.

Suppressor Condenser

Stop your
drill or other
& appliances in-

terfering with
your or your neighbours' radio or tele=

©~

Instantus Heater

Convector heater. Made from heavy
gauge sheet steel (galvanised). For
greenhouse, workshop, aviary, etc. 500
watt, £1.12.6 ; 1,000 watt, £2.10.0. 1,000
watt with wired but separate thermostat,

.17.6. 2K watt free standing or wall
mounting, £3.19.6 ; 2K watt with bailt-in
thermostat, £4.19.6. Carriage and insur-
ance 5/- per heater. ALL ARE GUARAN-
TEED FOR 5 YEARS.

Fluorescent Lighting

F

Complete

hgnting fittings.
ballast and starters—stove enamelled
white and ready to work. Ideal kitchen -

Bulit-in

workshop-—anywhere. Twin 20 approx-
imately 27in. long complete with two 20W
tubes, 39/8. Sinzle 40 approximately 4ft.
long complete with one 40W tube, 39 6.
Inductor 80 approximately 5{t. long com-
rlete with one 80W tube, 59/8. Carriage &
nsurance up to 150 miles 5/6. up to 250
miles 7'6

Rectifier Bargains

Selenium rectifier type 12. 500 v. 1 A.
half-wave, easily rebuilt into full
wave or multiple type. contains 30 3
mm. discs. Price 8/6. plus 1/6 post. Type
13, 36 volt 9 amp. easily rebuilt into six
full wave charger rectifiers suitable for 8-
or 12- volt batteriesat3amp., contains 24 x

mm. discs. Real bargain at 19/6. plus
16 post.

Miniature
Microphone
American

Dynamic _tyvpe.
bargaln-at 1'6.

made,
real

Don’t Stumble ‘n the Dark

Install 2-way switches.
Our outfit comprises : 30 yds. Multi-
core cable, two 2-way switches, two

vision. ~ Simple instructions given, 1/6 wood blocks. Full instructions, 9/6
each. 1%/- dozen. each, post and {nsiurance 2/6.
ELECTRONIC PRECISION EQUIPWMENT, LTD.
Post orders should be addressed to Dept. 1, at Eastbourne Address,
Personal shoppers, however, can call at :
42-48, Windmill Hill, | 66, Grove Road,| 29, Stroud Green Road,|268, London  Road,
Ruislip, Midds. Eastbourne. nshury Park, N.4 Croydon.,

Phone :

Hali day : Wednpesday.

RUISLIP 5780 | Half day : Wednexday, | Phone :

ARChway 1049 | Phone : CROydon 6ifiii <4

Half day : Thursday. | Half day ¢ ‘Wednesduy.
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HIGHSTONE  UTILITIES

SOLDERING
.;Mﬁ\, IRONS. Our
new stream-

lined iron 1is
fitted with
a Pencil Bit. 200250 v. 50 watts, 11/8.
Standard Tron with adjustahle

l)uty Iron,
parts replaceable and fully guaranteed.
sl Seldering Irons, for use on gas, 1/4
post 8d. Resin-cored soider for easy solder-
ing, ﬂdJ packet.s or larse reels §/-, post 9d.

Ex-R.A.F, 2-valve ( 2 volt fil) MICRO-
PHONE AMPLIFIE a8 us

intercom.. in selr—contalned maml case H
can be used to make up a deaf-aid outfit,
intercommunication system. or with crystal
set ; complete with valves amd fitting
instractions, 20/-, pos: 3/-. Useful wooden
box t.o hold amplifier, 2/- extra.
AMPLIFIERS; less valves, but contalning
reslsmnces condensers, transformers,
switches, etc., 10/-, post 8/-.
2LOUDSPEAKERS. Tannoy 8in. with
“fransformer in case, 14/6. Parmeko 8in.
with Transformer in cabinet, new, - 27/6.
Both post 2/8.

SPARKING PLUG NEON TESTERS,
with vestpocket clip. 3/3, and with gauge,
3/8, post 4d. 8.B.C. Neon Indicator Lamps,
for use on mains showing ** live " side of
‘switches, etc., 2/6. post 4d. Neon. Indicator,
with (pencil type),
with \estpocket clip, lndlspensnble for
electricians, etc. 7/8. post 5d.

IIELL ’I‘RANSI"‘()R-

ERS, ‘These

gunrant.eed transfor-

mers work from any

A.C. Mains, giving 3,

5, or 8 volts output

at 1 amp,, operate

bulb, buzzer or bell

Will supply Hght in bedroom or larder, etc.

PRICE 9/9.-post 1/-. Similar Transformer
but with output of 4. 8 or 12 volts, 13/6

post 1/6. BELLS for use with either the

above or batteries, 6/8, post Gd.

CRYSTAL SETS. Our latest Model is a
real radio receiv which is fitted with a
permanent crystal debector 12/8. post 1/-.
Spare Permanent Dete 2/~ each.

ctors, C!
When ordered separately, 2/8. Wlth clips
and screws. 2/10 post 3d. Special Crystal

Diodes, 2/6. post 3d. Headphones. brand
new, S. G. Brown, G.E.G., etc., 23/- snd
super-senslt.lve 30/- a pulr post 1/6.

HWEADPHONE. IN GOOD
Better quality. 7/6 and 10/
armature tyRe (verv sensit ). 1

post 1/6. e Single l-.:lrpleees. .
Balanced armature type. 4/8 {(¢wo of these
will make an intercom. set or Baby Alarm).
Ex-R.A.F. earpiece. 2/8, all post 6d.

hones, with moving coll mike,
imflar phones with throat mikes, 12/6
post 1/8. Headphone Cords, 1/3 a pall‘,

t 3d. Replacement Ihmds, 1/3, po

&I Wire Bands. 84

HAND MICROPHONES with switch in
handle and lead, 5/6. Tannoy, 7/-. Similar
instrument, moving coil, 8/6. All post 1/6.
Mask type with swltch '3/8, post 6el. Mll\e
Buttons (carbo! Moving Coil, 3

nsformers, 5/ T All post 4d. each
‘Throat Mikes, 5/-, post 7d.

MORSE KEYS. — Standard size keys

wired- to work Buzzer or Lamp, 8/-, post 8d.
Sushtly smaller keys, 2/6, post &1. BUZ-
ERS.4/ 3, post. 5a,

Terminals, brass 2BA, mounted on Strip,

6, patr. 0005 Au-spaced Variable Con-
(-nse.rs. 28. post 6d. VO mm.
.S, Bulb ror model railways, etc.,
Wander Plugs,

1/- each, 10!- doz.. post 4d.
Brass, 1/6 doz.. postqd Fuses.—1 amp. ;
l‘ln packet of 10, 2/6. post 4d. Also 150 mA,
d 250 o price, Ex-G.P.O. Tele-
g one Twin Bells. wlth box, /-, post 1/8
lm:le Teleplmne Bell. 3[6. post 9

TELEPHONE HAND
G.P.O. type, miving 70 volts for ringing
bells, etc., 8/6, post 2/- - Telephone hand
comb sets, 12/6. DOS lJG

Bargain Parcels of really useful equip-
ment, containing Switches, Met,ers. on-
densers, Resistances, Phones, etc., 10/-,
or_double assortment, 17/6 ; treble. 25/-.
This country on!

All carriage 3/-.

METERS. 20 amp?2in. m/c, 8/6 25v 2in.

mlc. 8/- : 150v. 2in. mfc, 10/- ; 3.5 amp. 2in.
T.C., 8/-: 4 amp. 2in. T.C.. In case. with

switch, 9/6 ; 100 mA. 2in, mjc, 7/6 ; all

post extra. Meter units contal

microamp. movements, 8-, post 1/6.

CATYLATORS for Starter Batteries.
Are not very much larger than the Filler
Plugs they replace, but they automatically
condense the hydrogen and other corrosive
gases back into lquid. obviating r.he
necessicy of continual * topping &

hat your battery will give a more e cient
servlce, for a much longer peri There
i3 nothing to last
indefinitely ;
CATY [.ATORS are a must for Batteries of
se Ligh! Plants, and in Boats, where
Lhe rlsk or hydrogen explosion and fire is so

(,ATYLATORS are 5/- each, 15/- set of 3.

30/- set of 6. Please state size of Filler Plug,
make of Battery.

Money refunded if not completsly satisfied.

HIGHSTONE  UTILITIES
58 New Wanstead, London, E.11

Letters only.
New Ilustrated List sent on request with
3d..stamp and S:A.E.

GENER ATOR. 1

NEWNES PRACTICAL MECHANICS

every

@ SIMPLE TO FIX—

- NO WOODWORKING ALTERATIONS

@ PERMANENT IN POWER—WIiLL NOT
FATIGUE OR FALL

@ SELF-ALIGNING  FLOATING  MAGNET

@ NO WORKING PARTS TO OIL OR SERVICE

@ ALUMINIUM CASING & PLATED KEEPER
AVOID RUST

No. 870 For use on kitchen or bathroom
cabinets & cupboard doors

No. 8% For use on heavier hinged or
sliding doors

door

Magreetic
DOOR CATCH

Made by James Neill & Co. (Sheffield) Ltd.

and obtainable from all

tool distributors

PMS5!

January, 1959

NEW
CABLES & FITTINGS

TOUGH RUBBER CABLES
peryd 25yd. 50 yd. 100 yd,
\1/044 Twin 8id. 12/6 22/8 43/6
1/044 3-core 9d. 123 3U3 6l-
3/029 Twin 8d. 15/9 28/6 55/6
/029 P, & E._9id. 18/3 38/9 -68/-
7/029 Twin 1l 259 48/3 95—
77029 -E. 1/4 81/3 58/6 115/-
7/044 Twin 1/11 88/- 174/
Twin Lead, 50 y 56/3 7/029 83/9.
VIR 50 yds., 3:0%? 11/0 7/029. 18/3. Earth
Wire, 100 R., 7}0% "/9 Twin

7/029, 11/-
50

10/ Twin
1218 ; 60 ds.. 93/6. TRS.
. Lead Cables of ali sizes, Holders C.G. ’

8- Batten doz.,.12/-. ses, 'wn, 8

Junc, Boxes, Sml.,
Switches, i-way,

White Switches, 1-way,

30/-. ush ritches,

: 2-way, doz., 24/-. i rd,

-way, 6/-: 2 amp. 2-pin

Sw. plugs and Tops, ea,, 3/-. 5 amp, in

Sw, plugs and Tops ea.. 9f-.

A.C. only, 78.  Wood Bloc
3x}.5/8;34x1, 7/6 313:} -5 xi
doz., 9/~ 'White, 3% {, 6)- : 34 X 4, 1.
§/-. Cable.Clips, Sml 29 ; Me ’ .
10amp. D.P. Insulated Sw. fnse. A D.
Ironclad 2-way 15 A. Spltr., 13/8. ° D,

clad D.P. Switchiuse, 19/8. Metal 5>-way
Consumer Unit, 42/6. Sw_gear, Fusebds,,
Spitrs.. all types, mp Bulbs. 15, 40,
80 \vatt 12/: 75 watt, 15/- 3 100 watt 17/- ¢
150 watt, 24/~ : 200 wagt, doz hon

Balbs. 2507, 16 OP., dgs.. 20l-. Immorsion
Heat.ers 3 Kw,. 50/~ Single Car Cable, 10
{ ; 100 yds., 26/-. Conduit and Fit-
ings, Iln and §in. Industrial Reflectors
Tubular Heaters, Pluorescent Fittings,
Time Switches and all electrical equipment.
Full lists on request. Single items sup-
plied. Satisfaction guaranteed. Terms :
Cash with order : carriage patd if over £5 ¢
orders of £20 or over less 5 per cent. dis-
count. Open dally, inc. Sat., 9 to 6 : Thurs
9tol Callers welcoms.

LONDON
WHOLESALE WAREHOUSE
165 (P.M.), QUEEN’S ROAD
PECKHAM, S.E.15
Tel, : NEW ,Cross 7143 or 0890,

The VICTRIX

real

Nickel Electroplating Plant

Real Nickel plating that does not rub off

LESLIE DIXON & CO.

214 Queenstown Road, Battersea, London, S.W.8

A miniature plant for use in the home, work-
shop or laboratory.
duction on a small scale to full commercial
standards.
Four 99.9%
chemical, cleaning chemical, rods and wooden
spacers forming a rack to support the anodes
and work to be plated. U.2 dry cell which lasts
approx. 12-15 hours. The kit with instruction
booklet.

90/-

Twaddel Hydrometers, 4/6 each.

Designed to give pro-

Special Plating Tank (0in. x 8in.,
pure nickel anodes, nickel

plus 5/- postage and packing.

Dept. H
MACaulay 2159

TRANSFORMERS
FOR ALL PURPOSES
Well known makers. Fully Impregnated.
Primaries Tapped 200/250 volts.

2. 6, 12 v. Battery Charger. 1.5 a. -
2, 6, 12 v. Battery Charger, 25 a. éﬂ-
26, 12v Battery Charger, 4 a. 25!-
2.6, 12 v. Battery Charger, 7 a. 48/~
Full Instructions with above,
%12‘\82& . 21/-; 24v.4a,,35(.; U4v

. ba
:24v.8a, 628 Auto 0/110/200
20/950 75 watts

tg) .;00 watts,

Please add
Moo postage.

other S,
Send for ms’{ype

OCEAN RADIO,
Dept. P,
38, UPGATE,

TLOUTH,
LINCOLNSHIRE,

Stoke Newington, London, N.16

CHEMISTRY APPARATUS

Send 3d. stamp for

COMPLETE PRICE LIST

Booklets:

" Experl-
ments " 1/2
“"Formulas™”
1/

Haome
Chemistry
new ed., 2/10

1

(Post Pa'd.)

BECK (it iacks

wa 1'801 S SI'EC'.-!L -0#;

LYON
ALCO
1218 volt
360 watt.
£22.10.0.
Carri 17.6.

4
v

These are beautifully made Cbargmg
Sets complete with Switch panel reddy
for use. UNUSED, Tested and
Guaranteed,
MINE DETECTORS. A fine article
with hundreds of uses for detecting
concealed metal objects. £4.15.0.
Carr. 14/6.
STEEL STANDS. Immensely strong
suitable for lathe, grinders saw _or
other machine 1o0ols, bench, etc. ; 3ft.
high. Top ift. 8in. Built in 3in, x *13in.
channel. A most useful article. 5576.
Carr. 7/6.
EX-R.A.F. TOOL BOXES, Size 14in.
x 9in. x 8in. Dovetailed, metal bound.
9/6 each. Carr. 2/6. Larger size 20in.
x 12in. x tlin. PRICE 13/6. Carr. 3/6.
TANK COMMANDER’S  PERI-
SCOPES. llin. long with large wide-
angle object lens, A very fine quality
instrument with binocular vision. Ideal
for ra}ce meetings, etc. PRICE 15/6.
Post 3/-
TRANSFORMERS. Input 230 or
110 v. A.C. Two separate outputs of
6 v. 36 watts. Extremely useful for
powering electric bells, models, low=-
voltage inspection lamps, etc., from
mains supply. BRAND NEW, PRICE
17,6. Post 2/6. TRANSFORMERS
with 200,250 v, A.C. input, 12 volt 100
watts output. PRICE 35/-, Post.3/-.
MAGNETOS. We have several
hundred available. Single, Twin and
Four Cylinder, Standard and Vertical.
All at a fraction of current list price
and Brand New. Send for list.
Hundreds of other Bargains available.
Send 6d. stamp for Ilustrated List.

EASTERN MOTORS
ALPEBURGH, SUFFOLK
ane
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RAWLPLUb

i UNIVERSAL
S ADHESIVE

REAI. wooD IN PUTTY FORM

ANIMAL GI.UE OF TREMENDOUS STRENGTH

QUICK EASY REPAI

1D

JRIOM,
and FREE

Re-sharpening
. doubles the life
of each drill

Repairs crockery, glass,
earthenware, leather,
cloth, sports goods, toys,
wood, plastic, etc., etc.

NEWNES PRACTICAL MECHANICS

Rawlplug D U RO I: I x

in the new LARGE TUBE

Durofix is the most efficient all purpose adhesive you can buy.
It is transparent, heatproof, waterproof and insulating. For
quickly and securely sticking anything to almost anything
there is nothing to equal it. For electrical repairs it is safe, for
repairs to sports goods it dries absolutely hard and non-tacky,
for repairs to china, crockery, earthenware, glass, etc., it is
unequalled because it is not affected by washing in hot water.
With this new large tube at the handy price of 1/- you are
prepared for every household repair. Get one from your
dealer today in the new design carton as illustrated,

DUROFIX IS AN ALL BRITISH ADHESIVE
AND THE BEST OF ITS KIND

Tubes 1/- and 1/6d. Commercial Size Tube 5/-
4 Ib. Tins 2/9d., 11ib, 10/6d.
Durofix Thinners 1/6d. per 202. bottle

COMPLETE
RAWLPLUG
0UTFITS

RAWLPLUGS
IN HANDY
1/- BOXES

In dexterous fingers surprising things can be done
with Rawlplug PLASTIC WOOD. Models can
be made and coloured. intricate mouldings
rebuilt. splits in wood made good and. what 1s
more it will stick firmly to any non greasy surface
—metal, glass. vulcanite, plastic, earthenware,
etc. Can be cul, planed and sanded 1o glass
smooth finish.

$-1b. tins 2/3  4-Ib. tins 3/9 1-Ib, tins 6/6

This popular ready to use DUROGLUE is the
handymun’s friend, It can be used for that
immediate need and replaced in the toolbox for

Easy, silent masonry
drilling at phenomenal
speeds of penetration

Fixing with Rawlplugs is easier than
ever now that Dutium speeds the drilling
of holes even in the hardest masonry.
Used in a hand brace or suitable
clectric drill Durium wilt make clean
round holes in a few seconds.
has a long cutting life and is then re-
sharpened free by The Rawlplug Com-

any. Sizes are from 5/32% to 1~ dia-
meter plus,a long series for drilling
right through walls,

another day. M is strong. reliable and for wood-
work an ever ready aid to fixing and repairs. Itis
also suitable for many other materials but not
for those washed in hot water.

4-Ib. tins 2/6 1-1b. tins 4/9

RS TO METAL WARE

This scientific preparation in paste form can be
applied in a tew seconds and dries m a few
minutes. Metal utensils in the house, garage or
garden can be put into good condition again by
the intelligent use of Rawlplug PLASTIC
METAL without hcat or soldering iron. Not
suitable for wireless or electrical connections.

The tip

FOR DRILLING GLASS,
CHINA, VITROLITE, etc.

The special Durium Gilass Drill in

nine sizes from 6/6 to 10/3 Wf

Nos. 8, 10, 12, 10/- each

Rawlplug guaranteed
FIXING DEVICES TOOLS
and general purpose PRO-

an be obtained
fromall good Ironmongers,
Hardware Dealers ild-
ers’ Merchants and Stores.

If you have never .used Rawi-
plugs buy onc of these complete
POPULAR outfits now. They
cost only 3/- and contain a
No. 8 Popular combined
holder and drill with a supply
of No. 8 Rawlplugs and corres-
ponding wood screws. The
free 16 page booklet will show
you how 10 make your own
household fixings easily and
quickly.

Larger Outfits are HOUSEHOLD
5/6, HANDYMAN 11/9 and
CRAFTSMAN 12/9.

¥ o “4
Tmyonc § ) k"
Lo y’

The established Rawiplug en-
thusiast usually has a set of
various sizes of Rawltools and
prefers to buy his Raw!plugs
as he needs them. The handy
1/- boxes are a boon to him
because they have various
lengths of Rawlplug for screw
gauges 6, 8, 10, 12 and 14, 'No
more lost or mixed up Rawl-
plugs with these handy boxes,

No. 6, 9/6
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The new edition of ‘‘ ENGINEERING OPPORTUNITIES T
is now available—without charge—to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new * ENGINEERING OPPOR-
TUNITIES  should be in the hands of every person engaged
in any branch of the Engincering industry, irrespective of age,
experience Or training.

We definitely Guarantee
“NO PASS—NO FEE”

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

WHICH OF THESE IS
YOUR PET SUBJECT?

VALUABLE NEW HANDBOOK
T0 AMBITIOUS

FREE cinezs

Have you had your copy of “ Engineering Opportumtles ?

MECHANICAL
ENGINEERING
Gen. Mech. Eng.—Main-
tenance — Draughtsman-
ship—Heavy Diesel—Die
& Press Tool Work-—Weld-
ing—Production  Eng.—
‘lig & Yool Design—Sheet
Metal Work—Works Man-
agement — Mining — Re-
frigeration—Metallurgy.

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

1.Mech. E.,
R.Ae.S., -
.San]. n
OMMON PR

axr»
Oiﬂz

THE B.LE.T.

M.l
..
Lt

ELECTRICAL

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

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

TEC!

WHICH ONE?

RADIO

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

B8UILDING
Gen, Building—Heating &
Ventilation— Architectural
Draughtsmanship — Sur-
veying — Clerk of Works
— Carpentry and foinery
—Quantities — Yaluations

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

One of these qualifications would increase your earning power

HNOLOGY, PLASTICS,

.M.LCE, AM.LP.E, B.Sc, A.M.Brit.L.R.E,

l., LIOB ARI.B.A., AM.LH. &VE.

M.
C.S., AMIED CIT’
M.,

& GUILDS

'GEN. CERT.OF EDUCATION, ETC.

29-31,

Phone

IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

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

: WEStern 9861

WHAT THIS BOOK TELLS YOU

Y HOW to qualify for rapid pro-

Y HOW to put some valuable

Y HOW to benefit from our free

% WHERE today’s real opportunities

Y HOW, irrespective of your age,

[ ———3
HOW to get a better paid, more
interesting job.

motion.

letters after your name and
become a ‘' key-man "’ o
quickly and easily.

e
-

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

O R M R RO S S S R S G N S U S S

You are bound to benefit from
reading ‘ENGINEERING OPPOR-
TUNITL
less than £20a week you should send
for your copy of this enlightening
book now—FREE and without obli-
gation.

POST NOW !

OPPORTUNITIES

3
L

(¢

,” and if you are earning

JINEERIN

{

vo: B.LEY. 410A, COLLEGE ",
o 2
HOUSE, 29-31, WRIGHT'S LANE, il
KENSINGTON, W.6. kil L
unsealed envelope.
Please send me FREE and without
obligation, a copy of * ENGINEERING
OPPORTUNITIES.” Iam interested in
(state subject, eXaml., OF CATEET)...coeeoercecrcrcrerororcssonsessnsesones
VAR o . 0 oo 550 o orsonassnans Boiale o SoREE0h He oo oibe oRRR0Y eveve. S
ADDRESS........ oo dseod:or - X1, SR R T T o0
WRITE IF YOU PREFER NOT TO CUT THIS PAGE

- W Sy (Y. WS e D GED G SO N S (D (D S S S



e

CONTENTS :
Page
Fair Comment ] 169
An A.C. Arc Welding Set 170 §-
Control Board for a Small Theatre 173
. A Ciné Titler 176
Making a Sunclock 177
Maximum Speed Developers 178
A Model Glass Fibre Catamaran 179
Moulding and Decorating with
Paper ... 181
Science Notes. ... 182
The Inventions of Professor
Krankopff ... 183
Musical Instruments Made From
Inexpensive Materials ... . 184
Transistor - operated  Counters
and Alarms ... 187
Moulding Your Face in Plaster 190
Lampshade Making and Parch-
mentcraft ... . I9X
- Basic Camera Movements 193
Single Picture Stories ... . 194
Letters to the Editor ... . ... 196
Trade Notes 198
Your Queries Answered ... 201
THE CYCLIST SECTION
What I Think . 13
The Hub Brake 14

0w

a2

January, 1959

NEWNES PRACTICAL MECHANICS

Mechanics

Practical
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“The Cyclist' and “Home Movies”
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Infand =~ « -

. specially

. U.S.A. Reproduction or imitations of any of

Editorial and Advertisement Offices
“PRACTICAL MECHANICS"”
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Canada -

Copyright, in all drawings, photographs and
articles published in * Practical Mechanics > is
reserved  throughout the countries
signatory to the Berne Convention and the

these are therefore expressly forbidden.

<P

CONTRIBUTIONS

The Editor will be pleased to consider articles
of a practical nature suitable for publication in
“ Practical Mechanics.”  Such articles should
be written on one side of the paper only, and
should include the name and address of the sender.
W hilst the Editor does not kold himself responsible
for manuscripts, every effort will be made to
return them if a stamped and addressed envelope
is enclosed. All correspondence intended for the
Editor should be addressed: The Editor,
“ Practical Mechanics,”” George Newnes, Lid.,
Tower House, Southampton Street, Strand,
London, W.C.z.
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FAIR- COMMENT

MAN-POWERED FLIGHT ?
ANY years ago, a French aeronautical journal offered a prize for the first
man to fly under his own power. The winner won the prize of 1,000
_francs by making a hop against a strong wind on a bicycle equipped with
wings. The problem boils itself down to making a machine which can be propelled

by 1/5 h.p. approximately—the maximum which can be developed by a fit human

being, and even then only for short periods. The idea of man-propelled flight has
always attracted inventors, in spite of the fact that it is well known that it would be im-
possible to travel any distance on a machine propelled by human effort. Its speed
could not be high, the wing loading would have to be ridiculously low and such
a machine would be buffeted about and highly dangerous in even the lightest wind.
However, Mr. B. S. Shenstone, F.R.Ae.S., recently read a paper on the subject
before the Royal Aeronautical Society at Yeovil.

In 1936 in Germany a single-seat, man-powered aircraft made at least four flights
over 200 yards, at an altitude between 3 ft. and 15 ft. The flights lasted 20 seconds.

Of course, the aerodynamical knowledge available in 1936 was very much less
than it is now, but nothing has happened to suggest that man power is sufficient to
maintain sustained flight. It will always be possible to flutter for a few yards, but
a cross-country flight is quite out of the question. Speed is fundamentally related
to loading per square foot of wing area. A heavily loaded wing needs to be driven
at high speed in order to obtain lift. Where low power is available, loading per
square foot must be light. All of this suggests that if man-powered flight is to be
anything more than a qualified success, more than one person will be required to
propel it. A minimum horse power of 3 is necessary. This suggests a team
power unit of at least 15 people. Arm as well as leg power will be needed to develop
full man power, except, of course, the pilot who must use his hands for controls. I
disagree with the author when he suggests that the air screws should be of balsa
and the drive by means of pedals, bicycle chains and bicycle sprockets. The
transmission losses here would be considerable since the air screw would need to be
geared up.

FREE TICKETS FOR OUR FILM SHOW
OUR companion journals, Practical Wireless and Practical Television, are organis-
ing a film show on Thursday, January 22nd, at the Caxton Hall, Caxton Street,
London, S.W.1, at 7.30 p.m., under my chairmanship.

There will be three films and an interval for free refreshments. The films deal with
the transistor, the manufacture of junction transistors and a colour film entitled,
“ The Conquest of the Atom.” The lecture is being arranged in conjunction with
Messrs. Mullard, Ltd.

Send applications to the editor, PRACTICAL MECHANICS, address as on this page,
marking the words * Caxton Hall ’ in the top left-hand corner.

THE <“PRACTICAL HOUSEHOLDER ” EXHIBITION

THE Practical Householder Exhibition, organised by our companion journal,

takes place from February 18th to the 28th at Earls Court, London, S.W.1.
The March issue of the Practical Householder, published at the beginning of February,
contains a free ticket. The exhibition, specially designed for handymen, will be
packed with exhibits of all the tools and materials available. There will be daily
demonstrations of woodworking, painting, etc. We shall welcome readers at our
stand No. 49. Make a note of the date.—F. J. C.

: }he_Fe;uary, 1959, issue will be published on January 30th. Order_it now!—




AN ACARC

LECTRIC arc welding is a well-
established method of joining and
repairing metal parts and an arc

welding set has many uses in the home work-
shop. A static welder for use on a single-
phase A.C. supply has two main components.
A transformer is used to step down the
mains supply to a suitable voltage for
striking the arc; whilst a choke coil is used
to reduce the voltage across the arc after
this has been struck. The welding equip-
ment to be described is suitable for use on
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Fig. 1.~—Dimensions of stalloy core siampings
for the transformer and choke.

a 50 cycle A.C. supply at 240 volrs or, by
simple modification of the primary winding
of the transformer, for other supply voltages
at 50 cycles. It requires a current of about
30 amps. from the mains when used on
maximum load. It can be used with bare
or coated electrodes of 1/16 to §in. diameter
for welding materials such as mild steel up to
3/16in, or }in. thick, or more.

In order to simplify the construction the
set has been designed so that the same size
of stampings are required for both the trans-
former and the choke coil. Both cores are
to be built up to 4iin. thick, approximately
300 E and I stampings being required for
the transformer, and the same number for
the choke. The stampings should be of
stalloy o.014in. thick, which have been
varnished on both sides to minimise eddy
currents which cause unwanted heating of
the core and loss of efficiency, Fig. 1 gives
the dimensions of the stampings.
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WELDING SET

By J. L. Watts F
It Will Weld lin. Thick Mild Secel
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The Winding Former

The first step to
making the transformer
1S to prepare a hard-
wood former on which
the coils are to be
wound. The dimensions
of a suitable former are
given in Fig, 2. The
two ends are to be
screwed to the centre
piece so that the
completed winding can
be removed, The section
of the centre piece is 3} X 4}in. at one
end, and 3 9/32 X 4 17/32in. at the other
end, the slight taper being provided to
facilitate removal of
the winding. It will
be noted that two
slots #in. wide are to
be cut in each end
piece, these being for
the coil leads. There

g — Sweated
Fig. 3.—Method connection
of making a

tapping  connection. ——Conductor

Start of

) M o—Finish of
seconaary coil |

secondery coil

Secondary
cosl

( tapping

Fig. 4.—Trans-
former winding
after removal
Jfrom the former. 8

Fig. 5 (Right).—Angle iron

clamping  pieces for trans-
former and choke. SEdis
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Fig. 2.—S8ide and end views of hardwood coil former.
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are also eight slots 3in. wide in each end
piece which line up with grooves cut jin.
deep along the centre piece.

The completed former should be made
quite smooth and should then be well rubbed
over with french chalk, otherwise difficulty
may be experienced in removing the coil
after winding. A strip of leatheroid o.oroin.
thick is cut to approximately 7zin. X 34in.
This is first wrapped tightly round the centre
piece twice, and over this is tightly wrapped
three layers of o.o1oin, empire cloth. This
can be secured with a little Chatterton’s
Compound.

Winding the Transformer

Primary

The primary coil
wound on the former.
consists of double cotton-
covered (D.C.C.) conductor
having a cross sectional area of
approximately 0.025 sq. in.
8 s.w.g. square-section con-
ductor of soft copper may be
used for this winding, the
conductor being o0.16in, thick
with slightly rounded corners.
About 190ft. (19lb.) of this
conductor will be required for
the primary winding.

About 20in. of this conductor
are passed through one of the
wide slots in the end A of the
former. this external lead is

is first
This

covered with a sleeve of systo-
flex which passes just inside
the former.

The end of the
Finish of

2

A%

lead may be secured to the end piece. The
former is then turned slowly and the wind-
ing commenced, The conductor must be
kept as tight ahd laid as flat as possible,
otherwise the coil may bulge in the centre
and be too large for the stampings. The
conductor should be given a contrary bend
before each side is laid flat on the former.
If necessary the conductors may be gently
tapped between two wooden blocks, but care
must be taken not to damage the cotton
covering. Forty evenly-spaced turns may
be wound on the first layer.

Over the first layer is tightly wrapped a
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layer of o.oroin. leatheroid; which may be
secured with cotton thread before starting
tdlswind the second fayer back over the first.

turns are wound on the second layer,
a gayer of leatheroid being wrapped round
b#@ winding the third layer back over the
segdnd. One hundred and twenty turns may
be -wound in three layers for a 240 volt
supply. If it is required to use.the trans-
forimer on a lower voltage than 240 volts at
50 cycles a smaller number of primary turns
should be used. Thus, for use on 220 volts
atiso cycles, 110 turns are required on the
ptimary coil. The end of the primary wind-
ing should be brought out of the wide slot
in" the end B of the former opposite the
starting end, as in Fig. 4. The end should
be cut off, leaving about 20in. outside the
former, a systoflex sleeve being slipped over
she lead as at the starting end.

h
The Transformer Secondary

ver the primary winding should be
ightly wrapped a double layer of o.o10in.
%at‘hemid, and over this three layers of
o'Broin. empire cloth, before winding the
secondary coil. For this winding D.C.C.
qéﬁ#uctor having a cross sectional area of

(;UJ (F/'bro washer
@ _____ i —E@,Stee/
- dwasher
bey |
1 1
L R\o

©

approximately 0.035 sq. in. is to be used.
Six, s.w.g. square-section conductor of soft
copper may be used for the secondary, the
cgnductor being o.192in. thick with slightly
rgynded edges. One hundred and five feet
(xsibs.) of this conductor will be required
for the secondary winding.

A lead about 20in. long-is passed outside
thdiformer through the end-A on the opposite
side of the end piece to the starting end' of
the primary winding, as in Fig. 4. Systoflex
sleeve should be passed over the lead as
before, and the winding commenced. About
34iturns can be accommodated on the first
layer, over which a layer of o.010in.
leatheroid should be tightly wrapped. Two
turns of strong, thin cord should be wrapped
gver this leatheroid axially and round the
tormer through each of the eight narrow slots
in the end pieces. These cords will later form
thet binders, shown at C in Fig. 4.

The second layer is then wound back over
the first, and over the cords, until a total of
42 turns have been wound on the secondary.

*On the 42nd turn 1in. of the conductor is

Fig. 6.— Hardwood
end pieces for trans-
Sformer.
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stripped of its insulation in the
centre of the former -on the
same side that the secondary
winding was started. A strip
of soft copper 3in. wide by
1/32in. thick and about 8in.
long i1s also cleaned at the
_centre and tinned. The strip
" is looped round the conductor,
-as in Fig. 3, and the con-
nection sweated up, The strip
should be wrapped with three
layers of %in, wide empire tape
and the connection similarly
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insulated, the strip being
brought out radially from the
coil. The second layer is then
continued, over the cords, until
the secondary winding has a total of 52
turns. The cords are then cut through at
the end A and turned over the turns.on the
third layer and tied to secure these turns,
as at C in Fig. 4. The finishing end of the
secondary coil is then brought out through
the wide slot in the end A of the former
where the starting end lies, the finishing end
being cut off about 20in. long and insulated
with systoflex sleeving,
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Fig. 7.—Transformer ass'e‘mbb’n
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Fig. 9.—Details of terminal panel.

mediately the coil is removed from the oven
it should be immersed in varnish and should
remain completely immersed for about 5
hours. It should then be hung up to drain
off, during which period it should be turned
round occasionally in order to avoid varnish
accumulating on any particular part of the
winding, Care must be taken not to allow
any naked lights in the vicinity of the
varnish. If air-drying varnish has been usz=d
the coil should then be thoroughly dried in
air. Stoving varnish will require the coil
to be suspended in the oven for another 6
or 8 hours, Two layers of o.o10in. leather-
oid are then wrapped round the outside of
the coil and bound with cord. The whole
coil is then bound with lin. empire tape
passed through the centre and round the
coil to cover it completely, Over this may
be wrapped cotton tape to finish off. The
whole may then be given two coats of
Pakyderm air-drying varnish,

Assembling the Transformer

The coil may then be laid axially with its
narfow side at the bottom to assemble the
core stampings. A piece of wood may be

P
Fibre washer Lo sgaed rad
\

Fig. 8.—Choke coil assemb}y.

Finishing the Transformer Coils

Strong thin cord is then passed through
the eight narrow slots from one end of the
former to the other through the inside of the
coil, this being passed round the outside of
‘the coil and tied securely to form the binders
shown at D in Fig. 4. The next step is to
remove the end B of the former
and remove the winding, when
the coil should appear as in
Fig. 4. The coil should then.be
dried out by suspending it in an
oven which is maintained at a
temperature of approximately
180°F. for a couple of hours.
The temperature should be
tested frequently and should not
be allowed to exceed 200°F.

In the meantime a container
should be prepared for impreg-
nating the coil by immersion in
insulating varnish such  as
Ohmaline ¢6r Armacell. Im-

laid across each end of the coil to support
the stampings. The centre limb of an E
stamping is passed through the centre of
the coil, and an I stamping laid at the
opposite end, as in Fig. 1. The next E
stamping is passed through the coil fron
the opposite end, and the core thus buili
up with alternate E and I stampings so that
the joints in one layer are covered by the
next layer. It is most important that no
air gap should be left in the core; if neces-
sary the stampings may be lightly tapped
together with a wooden mallet. The stamp-
4ings should be built up to a thickness of
‘43in. and thin strips of hardwood used to
make the coil tight on the core: |

The transformer core must be tightly
clamped. For this purpose four pieces of
2in, angle iron are prepared as in Fig. §
with two hardwood pieces as in Fig. 6. The
two §in. holes A may be omitted from the
angle iron transformer clamps, but are
required in clamps for the choke. The
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Fig. 10.—Copper connecting links.

other two 3in. holes in each angle piece
must be insulated with fibre bushes of JLjn.
inside diameter. When fitting the j}in.
screwed clamping rods fibre washers must
be fitted under the steel washers so that the
clamping rods are completely insulated from
the angle iron in order to avoid eddy
currents. For the same reason the clamping
rods must not touch the stampings. Holes
may then be drilled in the angle irons for
the leads, and the core clamped up as in
Fig. 7.

The Choke Coil

The choke coil may be wound on the
same former that was used for the trans-
former winding. For the choke coil six
s.w.g. D.C.C. square soft copper is used,

D “ 240v. &
Safety i/ot supply
switch 227 S amp fuse
i I
1
. | !
TRANSFORMER -

Primar

f’—)
(30 amp 0.7
(m switeh fuse
f— 47 74
Secondery
CHOKE

Fig. 11.—Connection diagram for welding set.

as for the transformer secondary. About
180ft. (26lb.) of conductor is needed for
the choke coil. The method of winding is
generally similar to that adopted for the
choke coil. - Two layers of leatheroid and
three layers of 0.010 in empire cloth are
first wrapped round the former. Start by
passing out of the wide slot in the end A
of the former a lead about 20in. long, which
is insulated with a systoflex sleeve. Wind on
20 turns of conductor as tightly as possible.
At the 20th turn bring out a tapping by
connecting .up a lead made of {in. by 1/32in.
soft copper strap as described for the
secondary winding of the transformer. The
lead and connection should be insulated
with empire tape and brought out of the
coil radially., Then wind on another 12
turns to complete the first layer of 32 turns
before wrapping with a layer of o.o10
leatheroid and starting to wind the second
layer back over the first.

After winding eight turns on the second
layer make another tapping connection,
which is also brought out of the coil

NEWNES PRACTICAL MECHANICS

radially; then wind on another 23 turns to
complete the second layer of 31 turns, It
will be noted that the second layer has to
be wound on both sides of the tapping
from the first layer, Wrap the second layer
with leatheroid and, after winding 22 turns
on the third layer, bring out another tap-
ping radially. Wind on another four turns
and bring out a further tapping radially.
Four more turns completes the third layer of
30 turns, The conductor is then brought out
of the wide slot in the end B of the former
and passed into the same
slot again, leaving a loop
about 6m. long outside the
former. This will later form
a further tapping. The third
layer is then wrapped with
leatheroid and cords passed
through the 8 narrow slots as
was done over the first layer
of the transformer secondary
winding.

Then wind 4 turns on the
fourth layer before making
another tapping connection to
copper strap, or looping the
conductor radially out of the
coil. A further 4 turns com-
pletes the fourth layer, which
has only 8 turns. The cords
may then be cut and looped
back to secure the turns on
the fourth layer, as was done
for the transformer secondary.
The finishing end of the
winding is then brought out
through the wide slot in the ™
end A where the winding
was started. Cords are then 2
passed through the 8 narrow '
slots to secure the whole coil.
The coil is then removed
from the former, dried out,
impregnated, drained and finished as des-
cribed for the transformer winding.

Pjlot lemp
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switch
below

Prims:
switch-fuse

Complete Choke Assembly

The core of the choke coil is arranged
in a different manner to that of the trans-
former., All the I stampings are carcfully
laid and lined up in one stack, and the E
stampings in another stack, the centre limbs
of the E stampings being passed through
the choke coil. Four angle pieces may be
made as in Fig. 5, and the core clamped
up as in Fig. 8. Each {in. rod must be
insulated from the angle iron by means of
fibre bushes and washers, and must not be
allowed to touch the stampings. In the
case of the choke coil an air gap of approxi-
mately 0.18in. is to be left between the I
and E stacks of stampings. A piece of
hardboard is placed in the gap so that the
two sections can be clamped together. If it
is found necessary to do so, owing to the
particular characteristics of the stampings
used, or the way in which the coil has been
wound, the choking effect can be adjusted
by adjusting the length of air gap between
the two core sections, a longer gap reduc-
ing the choking effect, and vice versa, A
piece of 1/16in. or j}in. fibre should be
placed between the coil and the lower angle
irons.

Interconnecting Leads and Terminals

Connections between the copper strap
tappings, and the square copper tapping
loop(s), and the terminals on the set may
be made with 6 s.w.g. square copper insu-
lated with systoflex sleeving. The strap
tappings may be cut off to a suitable length
and drilled for }in, brass bolts, The ends
should then be tinned, clamped with the
brass bolts and nuts, and sweated to cable
lugs into which the 6 s.w.g. connections
are soldered. :

A terminal panel of 3in. or tin. bakelite

Operating rod ror
sgfety switch
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may then be prepared as in Fig. 9. Into
each of the 13 holes are to be fitted 5/16in.
screwed brass rods, Nuts at the rear of
the panel secure cable lugs into which the
6 s.w.g. connections are soldered, The
rods are secured in the panel with brass
washers and nuts, brass washers and brass
wing nuts being used to secure the two
copper links shown in Figs. 10 and 11, and
the leads to the electrode and work, The
transformer and the choke may be mounted
side by side on an angle and strip iron

Minged cover

Cover clamp
- 1

X Electrode
fead

N
Work lead

Fig. 12.—A perspective view showing genmeral
arrangement of an A.C. arc welding set.

base with the terminal panel mounted hori-
zontally above, A sheet metal case may be
made for the whole of the equipment, about
40 }in. diameter hole; being drilled round
the lower part of the sides, and the same
number round the upper part, for ventila-
tion (see Fig. 12).

Controls and Connections

It is most important that no part of the
conductors should be touched whilst the
primary winding on the transformer is
switched on. The primary winding is con-
trolled by means of a double-pole 30 amp.
250-volt combined switch and fuse box
mounted on the side of the case. It is
advisable to connect a small pilot lamp in
circuit (Figs. 11 and 12), to show when the
main switch is on, this being protected by
means of a s amp. Slydlok fuse in the * live ”
pole. The flexible cable to the work may
be passed through a bushed hole in the
casing and soldered into a spade terminal
for connection to the terminal Z. The same
method should be adopted for connecting the’
electrode lead to the terminal X or Y.

A hinged door may be provided in the
top of the case above the terminal panel.
It is best if this cover is interlocked with a
switch so that access to the bakelite terminal
panel is only possible when the supply is
cut off. This can be arranged by fitting
under the top of the case a 30 amp, single-
pole switch (mains-voltage) which is con-
nected in the “live” pole and is enclosed
to prevent the possibility of it being touched.
The switch should be spring controlled so
that it is always “off” except when it is
pressed closed by a rod or pin on the
hinged cover passing through a hole in the
top of the case.

(Concluded on page 202)
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It Costs Far Less Than Iis
Commercial Equivalent

By A. J. M. SOANE

for these are two back for the transformer: To avoid any
bell-pushes con -, nsk of overheating, ventilating holes are cut
nected to the board in the back and bottom. On the original,
by a long triple .

flex. Thus the Space 7or wires /§ holes Bell pushes mounted

. . 5 7 to pass out A
THIS control-board is- suitable for a stage manager may signal, in any 2 EanieE e

fairly small theatre or hall and may simple 'code, to the lighting operator

be built for far less than the cost of giving cues as necessary. This is useful

a comparable commercial model. The maxi- when the operator’s view is restricted
num capacity is eight soo-watt lights and or he is at some distance from the
the cost in the region of £35-£40. It is stage. On the original a multi-ratio
advisable, before proceeding far with the transformer was used because a 24-volt
¢nstruction, to purchase most of the com- power-point was required; however, a
nents, as various types are available and 6-volt power-point 1s useful for stage
miost of the drilling, etc., must be done before effects such as a doorbell. All the
“details are visible in the

% All screw holes are by’ dia, photograph of the com-
pleted panel,. Fig. 2.

” 5 ‘
Frame . Y5 section W’I W o
The two sides and softwood 1

the back and front
should be cut from

14in. softwood and the | ©  Hofes o fit panes nights %
perspex
top surfaces of the back sheet

and front planed down. -
as shown in Fig 1. } |

Holes for fixing screws a3 LT
are next drilled and \O = a1 o

i .
Somstempunic. PG Sib. Fig. 3.—The box for mounting the bell-pushes and

holes in the front are 2 3 : .
for wires to pass the plastic mount for signalling lights.

bis . ] s through and if a large drill ex-Government ventilating panels were
w’;b SRy R Ea”ﬁox;:mma/ K is not available they may be used to cover the holes. These, however,
cut out with a chisel, are difficult to obtain so wire gauze may be

"i"‘" = Tronsformer bolted on Thp douple-pole switch- used “instead. )
3 | | e fuse is mounted on side (A) The corners of the frame are reinforced
e 'L/‘« 4{-‘ -l and is placed in any con- with 1}in. section blocks, the two at the back
g T b :' ' + venient position. Bolt holes being 7in. high and those in the front 2}in.
LA I e 20 O | , . are drilled for this, and The frame may now be assembled using 2in,
L il o708 > + also three for wires and X No. 8 countersunk head screws and any
3 Al . T 4 4in. clearance hole for the strong glue, Care must be taken to ensure
/4 thick common  earth  terminal. thap the corners are at 9o deg. The com-

Holes are next drilled in the pleted frame is shown in Fig. 4.

- » ”
I‘J/’L“S}‘J‘—S/"L‘S}*j‘ﬁ/ A Atz

¥ e 2 % *— I e S 3
T/f' \l\/,l‘" [; dla holes Front
% [ = a2”

Fig. 1.—Dimensions and drilling details - of the

assembling any of the electrical equipment.
There are eight 3-pin sockets in the front
into which are plugged the theatrical lights.
Each power-point has a separate fuse and
switch while six of them have soo-watt slide
dimmers and, wired in parallel,. 15-watt
lamps mounted beside the dimmers. Thus
the operator can see merely by looking at the
‘panel how far his stage lights are dimmed.
I‘he other ‘two points may be used either
form lights or for accessories such as a tape-
recorder. There is also a low-voltage circyit
which is taken from a transformer.
On this circuit there is an ex-Government
- ‘chartboard lamp to illuminate the lighting
script, and also two miniature coloured panel- — -
lights mounted on the board. The switches Fig. 2.—A view of the completed control panel.
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A small box, as in Fig. 3, should be made
from thin plywood and }in. square section
softwood. This is to take the two bell-
pushes, which are mounted on top of it.
The frame and small box may now be
painted, using two coats of flat paint and
one of hard gloss enamel.

The Top

This is made from §in. thick blockboard-
ing and the first step is to mark out the
fixing positions of the components; Fig. §
shows how this is done. The positions of
the switches, fuse-holders and light sockets
are given but the bolt and wiring holes will
have to be marked out when the constructor
has obtained the actual com-
‘ponents,. The recessed
switches must be reasonably
silent in action and be capable
“of taking a s-amp. load.
Suppliers of suitable types are
given elsewhere, The light
sockets should be Bakelite
but if only brass ones are
available then a bare copper
wire should be fixed to one
of the bolts holding each
socket and taken to the com-
mon earth terminal. The
fuse-holders are made of
plastic and have cartridge-
type fuses of 4 amps. each,
either double or single holders may be
employed.

The chartboard lamp will be found to
have a large clip on the base. This is
removed, leaving only the metal plate to
which the rest of the lamp is riveted. Four
4in, holes are drilled in this and correspond-
ing ones marked out on the top, together
with a lin. hole for wire.

If an L.V. power-point is to be incor-
porated, then fixing and wiring holes for a
car-type 2-pin socket should be marked out.
Where a 24-volt power-point is used then a
60-watt dimmer may be mounted beside the
operator’s lamp, as shown in the photographs.
A switch is also fixed for the L.V. power-
point. This may be of the recessed type but,
in fact, any small switch will do.

[
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‘The miniature panel lights are mounted
on a piece of 3in. Perspex, as in Fig. 3, and a
hole must be cut in the top to accommodate
them. The Perspex is secured with 3Jin.
bolts.

When the positions of all holes are marked
out on the top they may be drilled and the
ones round the edges countersunk. The
various large holes are cut out with a fret-
saw. The piece of blockboarding may now

Fig. 4.—A perspective
view of the completed frame.

be treated with paint or a suitable wood
polish. All the components for the top are
mounted next, using 3/16in. X 14in. bolts
for the light sockets and dimmers, and }in.
X 1%in. bolts for all other parts except the
switches which are fixed with }in. X No. 4
screws. All bolts and screws used are the
roundhead type.

Wiring

The wiring may now be tackled. Except
where stated, all wire is §-amp. P.V.C.
covered. First wire side (A) of switches
Nos. 1-9 to one side of the corresponding
fuse-holders. = The other terminal of the
fuses Nos. 1-6 is connected to one side of
each dimmer; on Nos. 7 and 8 a 12in. length

“ ]

42
l Y2 dia wire holes  Position of light sockets s bolt holes Holes for fixing top tJ ﬁ'am;—l
T 3 o o
11, z Y, : < /% Wiring =
ol 3% - - - -—_ : holes N 2-Pin plug
A ? %]  omam - 1 R C—r—— \ \o
X + :ﬂ | o o A
° o o 3 o ' o o o 3 ] o o o g ‘!
A | - : ‘ i | o_of syt
% L I I l Chart—~  Dimmer®
o, | . board
i 1 lamp Ly b4
b/ Y “ 2 - ” Switc
5% L e K e e e o L am 5-——-| g
Paper
. c//,ge !
3t . Dimmers I o
3 i
P 71 I t
o
- |
®||® @ @ e||o|| |
" 5t
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Fig. s.—Dimensious, component layout and drilling details of the panel top.
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of wire is fastened and the end left free,
and on No. 9 a 3oin. length is fixed. The
second terminal on each dimmer is now
dealt with. Two wires are connected to
this; one goes to a- terminal on each of the
six light sockets and the other is a 36in.

LIST OF COMPONENTS
Electrical

soo-watt slide dimmers.

s-amp. recessed switches.

double-pole 30-amp. switchfuse.

Bakelite flanged light sockets.

Bakelite 3-pin s-amp. wall sockets.

I5-watt clear bulbs.

Plastic single, cartridge-type fuse-
holders or 4 plastic double,
cartridge-type fuse-holders and 1
single fuse-holder.

9 4-amp. cartridge fuses.

1 6-volt low output transformer (see

text),

1 ex-R.AF. chartboard lamp.

2 Miniature panel lights : one red and
one green.

Low voltage switch.

2-pin low voltage plug and socket
(see text.)

60-watt dimmer.

Wire
3 yards 30-amp. heavy duty single cable-
12 yards-s-amp. P.V.C. covered single
cable.
14 vards r1o-amp. single cable.
s vards low voltage single flex.
Length of low voltage triple flex (see

O ANOA=L R

- -

-

text).
Wood
1 piece 1}in. softwood 42in. X 3in,
1 piece 1lin. softwood 4zim. 8in.

2 pieces 1}in. softwood 28-1/10in. X

73in.

1 piece jin. blockboarding 42in.
31in.

I piece thin plywood 42in. X 28-1/10
in.

I 30in. length }in. dia. dowel.
Various blocks and pieces of thin ply-

wood.
Accessories
3 doz. 3/16in. < 1in. roundhead bolts.
2! doz. }in. > 1lin. roundhead bolts.
3 doz. {in. x 4in. roundhead screws.
16 2in. No. 8 countersunk head
SCTEWS.

Various small screws depending on
extras used (see’text).

1 piece }in. Perspex 4iin. 2in.

Plastic engraved numbers 1-9.

2 3%in. Terry’s clips.

1 2in. wide paper clip.

1 doz. rubber door stops.

Insulating tape.

Suppliers of Equipment
DIMMERS, price £3.18.0,
Major Equipment Ltd.,

Road, London, N.W.10.

CHARTBOARD LAMP, price 14s.
11d., from Miller’s Wireless Depot, 132,
Leith Street, Edinburgh 1.

RECESSED SWITCHES, various
prices, from London Wholesale Ware-
house, 163-169, Queens Road, Peckham,
S.E.15.

30-amp. double-pole switchfuse
available from same supplier.

All other components available from
houschold electrical stores and radio
suppliers.

If a 60o-watt dimmer is to be used
then it may be obtained price 4s. 11d.
fromi Brown’s Wireless Depot, 43,
George IV Bridge, Edinburgh 1.

from
22 - Gorst
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leném which will later go to the power-.

»d 1 points.

“or

Take a 7ft. piece of cable. Bare one end
gnd then bare lin. every 9jin. until there

sd:.are six connectors. The bared end is put

s

son to the free terminal on light socket No. 1
~ and then the wire is looped through the
" wiring holes in the top and a bare piece of
wire connected to the other sockets in turn.
The end is left free for the time being,
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L.V. fuse to .the other. The ends of the
mains feeds are taken to the D.P. switchfuse;
while the earth from the power-points and,
if there is one, the earth from the light
sockets, are soldered to a large tag and fixed
to a gin. X 2in. bolt which forms the
common earth terminal. This bolt is not
insulated.

The L.V. wiring should now be com-
pleted. The two wires from the operator’s

Three wiring harnesses .
must be made for the parallel r- ey 54 -
feeds; two of these take the i .
3 A No < o main
full load while the other is an Eom 3 2 4 fg orcle ) switeh
earth wire for the power- | I ’ ] I l l J o fuse
points, The sizes of these 2 . . - N S [ 10 B N
harnesses are given in Fig. 6. skT sh” sls sk sk 6 2'ef 30 Amp. fead
The main cables in the (1) Switch tesa
switch and power-point feeds 2
3 36 " fead to
must be capable of taking at i L
least 30 amps., and the earth 547
Jead about 10 amps. The 5 Amp. leads
amount of wire to be bared ~os S < 3 2 / 7 8 B s
in all cases is about ¥in. The 4 switch
short feeder wires must be 5* fuse
twisted or bound with fine . - . - . +
tinned wire to the main sts Sk’ ST sl5 sk Sl sk 3T 30Ampieay

cables, then soldered and well
taped. The harness for the
switches is next fixed in and
the top screwed on to the
frame with 2in. X No.
screws, At this point four
Jarge rubber door stops
should be screwed to the back so that the
board may rest on them while the wiring
is finished, It is also handy to store the
.board resting on its back.

The power-points are now wired on, a
feeder from the mains harness being taken to
one side of each. The long lead from the
light sockets is taken to point No. 6. To the
other terminal on power-points Nos. 1-6 is
conrected the lead from the corresponding

_ dimmer, and on points Nos. 7 and 8 this
terminal is wired direct to the appropriate
fuse-holder. When the earth harness has
also been connected up, the power-points
are screwed on to the front.

The long lead still left on the mains
power-points harness is soldered to one side
of the transformer and the lead from the

Fig.

\’ 2) Power — points lead

(3) Eorth lead for Power—points. Same as (2) but without the

trensformer lead

6.—Details of the wiring harnesses.

lamp are soldered to the transformer along
with the wires from the L.V. power-point.
The circuit for the panel signalling light
should be made from thin flex and soldered
as shown in Fig. 7. The triple flex to the
bell-pushes goes out the side of the box
and is long enough 1o suit the theatre or hall
where the control-board is to be used.

The bottom, which is made of thin ply,
may now be screwed on after a ventilation
hole has been cut and suitably covered.
Eight rubber door stops are screwed on to
the bottom, round the edges, in order to
allow air to circulate,

The final accessories are now added.

To operate all six dimmers simultaneously
a 3oin. length of }in. dia. dowel is used to
push the slides up or down. This is kept on
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side (B) by means of two spring clips. Just
below the chartboard lamp a 2in, wide paper
clip is screwed on. This is to hold script
sheets. In order to facilitate operating the
board small plastic numbers may be fixed
above each switch. These numbers are the
same as those given in the drilling diagram
(Fig. 1). Four strong carrying handles
should be screwed to the sides if the board
is to be transported frequently as it is rather
awkward to carry.

Operation

When up to 2,500 watts of power are being
taken from the board a 15-amp. mains power-
point is suitable for operating from: how-
ever, if the full capacity of 4,000 watts is
used, either a 30-amp. mains feed is required
or two I5-amp. power-points taken in
parallel. The main cable to the board
should be heavy duty triple: the earth lead
on it'is soldered to a tag which is taken
to the common earth terminal.

MECHANICAL HEART

N artificial heart has been used in
experimental animals in the U.S.A. So
far it has only taken the place of the
right side of the heart, but the ulti-
mate aim of the experiments is perm-
anently to replace the heart inside the body.
The device is an electrically driven pump,
which weighs 3lb., is 7in. lohg and 23in. in
diameter and is encased in plastic. When
used on the experimental animals the electro-
mechanical pump was placed in the
abdomen as there it does not interfere with
the respiratory function. A polyethylene
tube leading from the heart to outside the.
body supplies the electricity which powers
the pump that werks at the rate of 40 to 180
strokes per minute. The rate is varied by
changing the voltage. The artificial heart
has a small cup-like lucite pump attached to
a diaphragm constructed of rubber and
stainless steel. The back and forth motion
of the machine oscillates the rubber dia-
phragm against the rigid steel diaphragm.
So far the longest period for which the
substitute heart has been used in.an animai
is 10! hours.

Eorth (see text)
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A Commercial Cineé Titler Which

.Costs Shillings Instead of Pounds

HE titler shown in Fig. 1 is completely
made of wood and the sizes shown in
the cutting lhist will give a guide

only, as dimensions need not be strictly
followed.

By J. pru‘mmond
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title

even using a 16mm.
camera, An 8mm. user can

make a smaller board. A block
is fitted as a support to keep the
title board vertical. A further
strip to hold the batten-holders

is fixed about 12in. from the
tide board. This strip, the
board and camera . platform

should be squared off as they
must all be exactly parallel to
one another.

Electrical Equipment.

Fig. 1 shows the strip sup-
porting two  batrern-holders
which have household tins—half
cut away—as reflectors.

Fig. 3 shows the very simple
electrical circuit which is
essentially two lamps
connected in parallel with
a switch in circuit,

Every piece of the
apparatus in front of the
camera . lens is painted
with matt-black (obtain-

Fig. 1 (Left).—The
completed titler.

Strip to support
2 boatten holders

Construction

The base was made from thick, seasoned
wood in order to prevent warping and on its
underside two crosspieces to form the feet
were attached. These were put on so that
rocking would not occur when the titler was
placed on an uneven surface. A wooden
block, approximately 2in. high, supports the
camera; the other sizes depend on the type
of camera. Alternatively a platform can be
fitted with a fixing screw into the camera
tripod bush. The distance of the platform
from the title board in -the proto-
type was 2ft. as this was the camera’s lowest

WOOD CUTTING LIST
"Base : 3in.> lin. - 36in.
Feel ¢ 2in.¥ {in., 10in,—2 off.
Batten strip: 1}in. < §in. x 22in.
Camera platform : 2in. high block.
Positioning pieces : Approx. 12in. of stripwood.
Tite board support block : 1lin. sq. « 3lin.
Title board : roin. x {in. > 13in.
Approx. 3zin. of 1in. X lin. grooved stripwood.

Sm;owooo" for
camera positioning ™\

. Wood platform
o support comers

. Feet attoched to
underside of base

able from any photographic shop) in order
to prevent reflection. The prototype titler
was painted black to enhance its appearance
but there is no photographic need for this.

Photofloods must be used for colour film

focusing distance. This will vary from
camera to camera and also if a close-up lens
is used.

The grooved stripwood (from a craftshop)
was screwed to the title board, the distance
between the vertical grooves being 12in.
‘Fa.s gave ample clearance all round the

Grooved stripwood
screwed to title -

Wwood support to keep |
title board vertical

January, 1959

titling otherwise under-exposure will result.

With experience you may wish to move
the batten-holders nearer to the title or the
reflectors farther in towards the centre of
their support strip. It is therefore well
worth while to run a few feet of old film
through your camera to check your work.

Lining Up the Camera

The camera is placed on its platform, the
lens being its working distance from the
title board and centred with it. When this
has been done stripwood is screwed into
place on the camera platform, as shown in
Fig. 2. This is all that is required for
future placing of the camera in position.

Title board

board

\Feet gttached
to underside
of base

~_ Base made from
thick seasoned
wood

Fig. 2.—A general - view
showing construction.

Now comes the more accurate check on
the mechanical line up. Place a sheet of
graph paper in the grooves of the titling
board and mark its centre; then run a few
feet of film through the camera. The author
used ex-W.D. negative stock. Roughly
develop and fix the film then project the
results. This will check your mechanical
measurements, If the second centre is now
found to be different from the original then
{)narl:j off this new centre on the title base-
oard.

The area covered by the camera is -less

"Batten holders

Switeh
\

than that shown on the screen

a0y by your profector duc to mask-
mains ing. The test graph will

/Fig.

€

3. — Electricdl
crreuit.

guide you on this if distances
are marked off from. its centre
and checked when screened.
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Fig. 1.—An artist’s impression of the completed sunclock.

UNCLOCKS of this type were in use
on some French railways as recently
as the turn of the last century. Care-

fully machined and fitted with a vernier,
they were extremely accurate. The type
shown in Fig. 1 follows the general construc-
tion of these instruments, but is of simple
design, The completed sunclock may be
mounted on a brickwork or stone pedestal.
The top of the pedestal must be level and

when in situ the baseboard on which the
. instrument is mounted must be perfectly

horizontal,

The Three Main Parts L
There are three main parts: the meridian-
arc, the hour-arc and the stylo wire. The
meridian-arc is cut from a sheet of 3/16in.
brass and filed to the measurements shown
in Fig. 2. The partly circular portion is
drilled to take a short length of }in. brass
rod threaded to take a butterfly nut at each
end. Each nut has a washer. This brass
rod forms the pivot about which the
meridian-arc can be tilted to the required
latitude, i.e., the latitude of the site. The
partly circulaf portion is graduated to read
from a line scribed on the face of one of
the supporting brackets, 90 deg. when the
stylo wire is completely vertical to the base
board, and corresponding angles between the
limits of so deg. and 60 deg. (roughly the
limits of the British Isles, in parallels of
latitude). The ends of the arms of the
meridian-arc carry narrow saw-cuts into
which the stylo wire can be pressed and
afterwards neatly sweated into place. The
saw cuts should be no deeper than the thick-
ness of the wire, and must be equidistant
from the sides. In fitting the stylo wire, it
must be stretched tautly across the space
between each arm of the meridian-arc, first

:securing one end in the manner described.

In effect, the stylo wire when in position

NEWNES PRACTICAL MECHANICS
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By E. Rolfe Hunter
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S.umclock

Type of Timepiece

exactly bisects the circle of which
the meridian-arc forms one half,
and the radius of which is 2%in.
The wire should be as thin as
practicable, and made of copper

or brass.

The Hour-arc

The hour-arc is
made of 1/16in, brass
carefully formed into
a curve of radius
24in. The curved
strip is laid upon a
sheet of white card-
board on which has
been drawn a similar
curve divided into
radii each of which is
15 deg. apart (see
Fig. 3). These may
be sub-divided into
smaller units, remem-
bering that 1 deg.
of arc equals
four minutes of
time, The points
where these radii cut
the edge of the brass
arc are then trans-
ferred to the brass arc

with a scribe or

sharpened hacksaw blade in the
form of vertical lines on the

Fig. 3 (Right).—Three
views of the hour-arc.

North

gt A-8

inner surface, The hour-arc should extend
for a litle beyond the two end incisions,
ie., beyond the 4 am, and 8 p.m. lines.
The completed hour-arc is then fitted into
the recess cut in the meridian-arc and
sweated to two brass angle-pieces.

"

[+%s

Arc placed over
curve drawn on-
cardboard

o~
&

~| %

Thin brass stylo wire
fitted into groove

WA
Brass strip ///6.

Hour-arc placed over lines
I5° apart drown on @ sheet
oF cardboerd (One hour =/5")

Front elevation

Mounting

The assembled instrument is’ mounted on
two brackets of 3/16in. brass, drilled to take
the pivot. On one of these brackets is
incised an index-line which shows the angle
of inclination of the stylo wire from the
vertical. When in position ready for use
this must be adjusted to show the latitude
of the position of the instrument. The
whole assembly is screwed with four wood
screws to a seasoned hardwood base 1iin.
thick and secured to the pedestal exactly in
the true north-south line. There are several
methods of finding the true north-south line,
probably the most simple of these is to use
a good .compass. - Since, however, the
compass points to

e magnetic, not
the true north, a
correction must be
applied. T his
correction is called:
variation, and the
amount of varia-
tion can be read
from an ordnance
survey map. As a
matter of fact, in
1959 the variation

in Great Britain

Fig. 2 (Left).—
Dezails of the
meridian-arc. .
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will be 9% deg. west. This simply means
that the compass-needle or card lies with its
north point 9% deg. to the west of the true
meridian. Thus the stylo wire must lie in
a plane 93 deg. to the east of the compass
meridian.

It must be understood that the instrument
here described, like all sunclocks (and there
are at least half a dozen different types),
shows local apparent time, or time by the
true sun. Since the “movement” of the
sun is not quite uniform from day to day,
a correction must be applied to sunclock time
to give local mean time—or time by the
mean position of the sun. This correction
is to be found in a copy of a nautical

H. A. Robinson Tells You What These
Remarkable Developers Will Do

GREAT weapon has been put in the

hands of the amateur in his baitle

against poor lighting—* maximum
speed ” developers. These have the effect
of making a film or plate, in_effect, far
more responsive to the light which falls on
it than if developed in the usual solutions.
Thus one of these preparations gives an
increase in responsiveness of three to four
times, five if one does not mind a slight
dropping off in the quality of the negative.

Less Light Required

From a practical point of view this extra
response means that a good picture can be
obrained with three to four times less light
than would be necessary if using ordinary
developers, The light when exposing can
be considered three or four times brighter
than it actually is, or, again, the extra power
can be regarded as making the film three
or four times faster than its rated speed.

Solutions for giving a film or plate a
“ speed ” it does not normally possess have
been known for a long time, but their use
has often resulted in poor quality negatives
with graininess and a clogging of the high-
lights.

With the maximum speed developers these
troubles have been overcome to a remark-
able degree, and the products on the market
give fine grain, good detail in the shadows
and no clogging of the highlights, This is
brought about by a property these developers
have of building up the highlights just so
far. and then stopping their action. Work
on the shadow detail continues for quite a
while longer and to a marked degree, for
these developers are very energetic,

The net result of the actions is a negative
well balanced and approximating to a better
exposed film or plate developed in the usual
way. With these outstanding traits maxi-
mum speed dev:lopers are ideal for times
when negatives have, due to prevailing con-
ditions, to be under-exposed.

Types Available

Four of these wonder-working developers
are Capitol, Ergol, Promicrol and Micro-
phen, Capitol is bought as a concentrated
solution, but the three others are sold as
powders, Capitol, Ergol and Microphen are
regarded as a little more energetic than
Promicrol, but all have their own character-
istics.

Capitol gives most photographic emulsions
a 200 per cent, to 300 per cent. increase in
effective speed, while with certain films and
plates a 400 per cent. to 500 per cent.
increase can be obtained.

All maximum speed developers are best

- Capitol inasmuch as they are
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almanack drawn from your local reference
library, it is shown from day to day
throughout the year and is always plus or
minus to sunclock time. It is called the
“ Equation of Time.”

Having found local mean time, and wish-
ing to calculate G.M.T., a further correc-
tion, equal to four minutes of time for every
degree east or west of Greenwich, must be
applied. This correction is plus to local
mean - time if the sunclock is east of
Greenwich, and minus if the sunclock is to
the west:

Example: Sunclock time 12.30 p.m. Date:
May 2nd. Eq. of time (Nautical Almanack
table) —3.r minutes,

January, 1959

Equation of Time 00.3.1 (minus)
Local Mean Time 12.26.9 p.m,
Longitude 1 degree 35 mins.

West

G.MT.

00. 2.3 (minus)

12.24.6 p.m.

From this simple calculation it will be
seen that, working backwards, the same data
may be used for finding the true meridian;,

“given G.M.T. and comparing it with sun-

clock time. Another method of finding the
meridian might be to rotate the meridian-
arc in such a way that the stylo wire can
be used to take a sight of the Pole Star by
pointing it as accurately as possible at it

used ' in a tank where greater
dilution is used and the times
of immersion can. be well
followed. Also with a tank the
development is in total darkness
throughout which is a good
point as the purpose of these
developers is to reduce every bit
of light-struck silver and dark-
room lamps are not always as
safe as they should be under
conditions of high sensitivity.
The other developers named
all fall more or less in line with

finished articles and do not
need any additions. Also they
should not be used with de-
sensitisers—another reason for
always using a tank,

Maximum speed developers
have the advantage of keeping
well in concentrated forms, but
a diluted bath should be
thrown away after it has been
once used. The main differ-
ence in the various brands is the
difference in the additional
speed given and degree of grain
produced under similar condi-
tions of working.

Characteristic Negative

A negative developed by these developers
has a special look of its own. The overall
appearance is that of good balance and even
softness with some subjects, The shadows
are well filled with printable details, while
the highlights which so often go opaque in
under-exposures are quite translucent and
retain all the finer gradations of such parts.

The special characteristics of these
developers can be put to other uses apart
from bringing up absolute under-exposures.
Thus for sports they allow of a much higher
shutter speed being used for any particular
light than that given by the charts, or,
indeed, that would otherwise be even
possible. Also if the light is good enough
for a picture to be well exposed in the
ordinary way then the extra developing
power allows of putting in a smaller stop,
so increasing the “depth of field” {the dis-
tance from the nearest to the farthest point
of good definition) and improving the crisp-
ness of many less expensive lenses,

These developers also make "possible the
taking of indoor shots by normal room
lighting. Indeed, excellent pictures have
been obtained in well-lit rooms at 1/2§
second exposure using films no faster than
29° Scheiner.

When used in conjunction with super speed film, the maximum
speed developer can produce photographs by candle-light.

With Fast Film

Using super-speed film in' the neighbour-
hood of 35 deg. to 37 deg. Scheiner and
forcing development some rather remarkable
results in the way of clipped light and
clipped exposure pictures can be secured.
Look at the accompanying photograph. This
was taken by candle-light only, the candle
being seen burning in the foreground, The
exposure was 1/25 second, film speed 37 deg.
Scheiner and stop f3.5. Development was
extended to about twice the standard time,
using Capitol,

This picture was, of course, only an
experiment but it gives some idea of what
maximum speed developers can do. Forced
development is not recommended as & usual
thing, but experiments show that films and
plates can be left in these solutions for quite
a long time without coming to harm if the
exposure has been sufficiendy short.

Night Street Scenes

Another use for these developers is to
enable the photography of street scenes at
night with a fast shutter speed so that mov-
ing items can be included. Maximum speed
developers are essentially for “clipped”
exposures and will make a that is
already well exposed, and which would come
up in any ordinary developer, seem very
badly over-exposed.
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N overall length of 24in. was decided
as convenient for handling, yet large
enough to sail on fairly choppy water

and photographs of a commercial full-size
catamaran were scaled to give approximate

working dimensions. These dimensions are
given in Fig, 1.

The hull is of course hard chme ‘which
planes much more easily than the normal
section and in the case of a catamaran
which sails almost vettically, has every
advantage.

The sides are parallel and the pattern,
which is in two pieces, has its joint face
3in. below the top of these vertical sides,
this ensures a snug fit of the glass fibre
decking on the }in. square longerons.

The Hulls

The two halves of the pattern can be
made from any kind of timber, softwood is
perfectly satisfactory, but the finish should
be as smooth as possible as this governs

|
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the finish of the glass fibre
hulls.

These hulls can be
made, as the prototypes
were made, direct from the
patterns but the external
finish will not be perfect
due to overlapping of the
laminations of glass fibre.
If it is decided that a
perfectly smooth external
finish is worth the additional expense, one
hull should be made up and the two
sections, i.e., hull and decking, should then

By T. C. Nichells

Make This Model For Your Children !

shown in Fig. 3 and the hull pattern should
be slotted to a depth of }in. to receive these
with an easy sliding fit. An easy way to
cut this slot is to drill a series of %in. dia.
holes using a piece of tubing over the drill
as a depth gauge, and then traverse these
with a }in. reamer in an electric drill.
The patterns should now be given two
coats of varnish which when dry
should be rubbed down with fine wet and
dry emery paper to a perfectly smooth
finish. They should then be well waxed
using a tallow candle in order that the
glass fibre resin will not adhere to them.
This waxing must be carried out before each
glass fibre component is applied.

Fig. 2.—Completed
hulls.

become the female mould, more glass fibre
being applied to the inside. Fig. 2 shows
a completed hulls.

The Keels

_Two keel members should be made from
%in. thick mild steel plate to the dimensions

50

! 0/ 2345 6ins
Scale

Section at
9" bulkhesd

Fig. 1.—The working dimensions.

A

It is suggested that if you are inexperi-
enced in the use of glass fibre you start on
the decking mould as this is the simpler
of the two. Cut the glass cloth so that it

overlaps the mould by about 1in. all round

and bulld up five laminations. This will
57/3” =l|

4

i Cut-outs to £/t
hull sections

Fig. 4—Hull assembly jig.
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give a finished thickness of approximately
.040in, using .0o7in, glass cloth and is of
ample strength, When the component is
completely hard; and the time this takes
varies considerably with the type of resin
used, the amount of the accelerator and the
temperature; the overlapping portion can be
cut off using tin snips, and the remainder
trimmed absolutely flush with the face of
the mould with a fairly smooth file. Light
thumb pressure will now part the component
from the mould.

The main hull should now be made in a
similar manner except that one of the keels
should be inserted in the slot and a fillet of
modelling clay pressed round the joint
between the mould and the keel. The glass
fibre is moulded over the whole keel and
the modelling clay can be scraped out when
the hull is removed from the mould.

. The whole procedure is then repeated for
the second hull.

‘Bulkheads and Longerons

Bulkheads at stations 3in., 9in., 15in, and
21in. should now be made from Jin. thick
plywood and these must be a good fit in
the hull. The longerons are made from

44 0.0. 1ight
olloy tube

Fig. 5.—%ib boom
dimensions.

}in. square hardwood and extend from the
rear to lin. forward of the front bulkhead.
These are now fitted into the hull, using
model aircraft cement. Small local deckings
are to be made from jin. thick plywood to
extend forward from the front bulkhead
and aft from the rear bulkhead. The front
one is cemented under the longerons and
the rear one on top of the longerons.
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. YsZ dte. 3 Vi di.
. . hole

Tl hole
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3g 2 BA.thread £
h Starboard
l rudder /ever )
9
o l N - 22 SNG.brass H4”—4 V‘J//gdia
3% || Ysdis.steet ~ hole
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' 22 SWG.brass 7
So/der
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” ] Y R
1
Port rudder
Ll _ e ] lever
o ; 3.0
+ \f‘—, P L ,.I Z:] d/

] Rudder 2 ofp i

Fig. 6.—The starboard and
port rudder levers.

Hull Assembly

The next step is to make
the assembly jig shown in
Fig. 4, and this is an abso-
lute essential to ensure
accurate alignment of the
two hulls.

The two connecting booms

are of laminated construc- <20 SWG. dress

~. /g dis holes St dis.

for mast socket

January, 1959

fitted, but first their inboard sides must be
cut away to clear the booms, this must be
done carefully to leave as little clearance as
possible.

The two decks are now fitted and after
clamping down are cemented together using
the resin compound. Fillets of glass cloth
are cut and fitted round the joint between
the booms and the decks.

The capping strip on the after faces of the
booms can now be shaped to a snug fit round
the decking and cemented in place.

The Jib Boom

This is made from 22 s.w.g. }in. outside
dia. light alloy tubing as shown in
Fig. 5 and 4in. holes are drilled
through both the glass fibre and plywood
deckings 3in. back from the nose. This
again should be
cemented in place using
the resin compound.

Rudder operating lever
20 SW.G. bdrass

tion, consisting of iin. -

thick plywogd faced fore ang e ] Te—— . )(
aft with #in. half roun Y4 ain hote 109° ) =/ 4
capping strips. The ply- i \Sdt} ¥ 4

wood section is fitted first, cemented to the
forward face of the gin. and 1§in. bulk-
heads. The front capping strip is then
cemented on the front face of the plywood
strips.

All is now ready for the two decks to be

H
Mast Yg Jis. reduced
to Yy dia.
//4”d/;9. washer force
fit on mast

Trunnion 20 SW.G. brass

/6 dia. washer force
#tit on sleeve

Shs Q.D. 22 SW.G. sleeve
b

b’ 0.0 22 SWG. tube

I35 dia. rivet:

Fig. 7.—Details of the attachment bracket,
mast socker and rudder operating lever.
Assembly  instructions : (1) Fit rudder
operating lever on wmast socket ; (2) solder
attachment bracket to mast socket, making
sure lever rotates freely ; (3) screw assemibly
to forward face of forward hull boom.

The Rudders

The two tubes for she
twin rudders are made
from 3/16in, bore
brass or copper tubing
and are fitted in a
similar manner to the
jib boom, projecting
$in. top and bottom.

The rudders are
dimensioned as in
Fig. 6, 3/16in. dia.
mild steel rod being
used for the posts and
22 s.w.g. brass sheet
for the rudders. The posts are slit with a
hacksaw and the sheet brass soldered in place.

The link bar between the rudder levers
has holes at 84in. centres. The link bar

(Concluded on page 182)

swaged flat
Lightly riveted

¢ starboerd hull

I . e B 4 1 = :
@—T*
3" —_ =
v Forward face
9//6\ -k ¢ rudder posfn_,J
H "
£ £ ) ¢ catomaren 6%
e I \4_4%:;- —S—
ke L o
/k4 —
Fig. 9 (Above).—The h N
swvel joint for the . \ . ) I M
mainsail boom. ~ =
| . n e
A ~- B e
Fig. 10 (Left).—The €oort po? 194" S f w
finished model. ~ Z]
Fig. 8.—Geometry of rudder operating L% me
mechanism. \7’



January, 1959

NEWNES PRACTICAL

MECHANICS

A Few of This Handicraft’s
Applications are Described
By An Expert

APER sculpture is the name given to
the manipulation of paper, the results
of which can be seen in display ‘work,

design and decoration. It is, perhaps, the
least costly of the handicrafts, and while it
has its foundation in paper or board, such
items as lace paper, doyleys, paper serviettes,
cake bands, gummed strip, fancy papers and
other paper accessories, can all aid the
worker engaged in paper sculpture.

Paper Manipulation or Treatment

Paper sculpture, as the name suggests, is
the product of paper, fashioned and shaped
‘to give dimension. This is obtained by
bending, folding, rolling, scoring, corrugat-
ing, curling and pleating paper to give tone,
effect, shape, highlight and life to the
finished work, The main materials required
are white or tinted paper of a thick variety
such as cartridge, thin white board such as
ivory or Bristol, corrugated paper, if avail-
able (otherwise it can be quickly made up
in this fashion), a pair of scissors, a sharp
knife, ruler and set square, some adhesive
and sticky tape, pencil, rubber, pins and
some form of decorative medium, ie.,
crayons, paints, coloured paper or transfers.

Fig. 2.—The method of marking out two scroll
designs and the results after cutting and moulding.

rig. 1.—Scoring a cut-out paper scroll for decoratiu...

Certain effects are obtained by the use of a
smooth surface, while papers with rough
surfaces give an antique finish to the work.
Small units or designs are best made up
with thin pap:r while the larger display
precescmay be made from thicker paper or
thin board material. While the greater part
of paper sculpture is produced from white
paper, colour is sometimes  introduced for
some part of the motif, particularly in the
case of decorative floral motifs.

While working with
white, it can become
soiled by the fingers,
but there are certain

paper, particularly

Here, a piece of paper 15 in. long X 9 in.
wide is scored with vertical lines 1 in, apart.
Pencil lines first drawn are a good guide
and the score lines should not be pressed
home too deeply as the paper will be weak
at this point., When the paper is folded
backwards and forwards the fan shape will
be produced. Pinching one end of the
pleated sheet will complete the popular fan.

Paper Scrolls
Paper curling and bending will assist in

types of paper which
do not mark. Some are
also damp-proof and
waterproof, a feature

required  in  outdoor
display ~ work.  Such
papers as flints, metal

papzrs, foils, parch-
ments, wood  grain
papers, matt surface

poster papers, do not
mark, are easy to mani-
pulate and are readily
obtainable in the

handicraft stores.

Papers are obtained

in sheet or.roll form. [ [

the latter being very

useful for large jobs i

and decoration.

Bending paper

gives roundness to a l
finished shape while

folding gives dimen- I
sion. When bending

:-—D—EL—-L-—Zh—ZJ

paper it must

HHH

be
rolled in the direc- ‘-l -

tion of the grain of
the material, other-
wise a perfect roll
may not be possible, and cracks or breaks
may occur, or the paper may fold up in

ridges. Paper may be bent to give
an arc and may be folded to give
transition from one level to another.

A similar result is possible by scoring, Scor-
ing and .folding play an_ important part in
paper sculpture and are the basis of many
motifs, Corrugation is obtained by folding
paper or thin card backwards and forwards;
this gives effect and highlights. Curling is
carried out by drawing paper under pressure
(a ruler is ideal for the work) and pulling
the cur strip upwards. Paper so treated is
much more flexible to work and fashion.
By repeating the pull under a ruler on the
opposite side, a wavy effect is obtained.
This is similar to the wavy corrugation seen
in lampshades. The paper fan is a good
example of first steps in paper sculpture.

.and finally bending to shape.

Fig. 4 —Thatching and weaving with 3in. strips of white or multi-

coloured paper.

the making of tubes, cylinders, pillars and
supports, which are often components of
complete motifs or decoration, In the
scrolls, curved lines are involved and a com-
pass can help in forming a pattern or
design. Such motifs may be used in con-
nection with many kinds of ornamental work,
the volute of the Ionic and Corinthian capi-
tals and for ships’ figureheads. Sometimes
called Baroque shapes, such curves are most
attractive. In the early stages of such motifs
a pengil should be used t> sketch out basic
designs to follow for scoring (see Fig. 1),
Cutting 18
done freehand, thicker lines being taken as
a guide, Dotted lines often help to distin-
guish between score and cutting lines. In
the paper scroll the ihner lines are lightly
drawn as the paper is folded here. Thege
points are illustrated in Fig, 2, It will be



182

found that two hands are required, one to
hold the paper and the other to design.
Both will be used for folding. The shapes
are finally moulded. Four of such motifs
make first-class corner panels in a framed
display.

Moulded Framing

Few pieces of paper sculpture are so effec-
tive as the moulded frame, Made from stiff
paper or thin card it will stand up to con-
siderable handling in display work, Such
work could be used to represent the small
blocks or projections in the bed moulding
of the corbels of columns in stage and
theatre work, In the planning of models
of buildings and toy model stations the
moulded. style as used in the frame is
appropriate. The work involves accurately
drawn lines, clean cutting and shaping. This
frame style is made in four pieces, and
attention should be paid to the mitred corners
and their joints so that a really good job will
result, In Fig. 3 it will be seen that the
material has been marked out with vertical
lines and these are cut right through while
horizontal lines crossing them must be half
cut or deeply-scored on alternate sides of
the thick paper or board used. The material
is bent or fashiomed, after cutting, and
it must be bent away from the half-cut or
deeply scored surface. In phase two, it
be seen that in one section of the frame
cutting has been finished after folding, the
ends joined by staples fixed at both ends
of the work. o

-The third phase of the work is the joining
together of two separate sections at the
mitred corners and using some reinforcing
material to give added strength at these
points. White adhesive tape to harmonise

[NEF

Seismic Waves Warning System
EISMIC sea waves, travelling actoss the
ocean at ‘speeds of up to 600 miles per
hour caused widespread havoc and many
deaths in the Hawaiian Islands in 1946. The
waves were caused by submarine earthquakes
and as a result a warning system has been
developed, by the U.S. Department of Com-
merce’s Coast and Geodetic Survey, which
covers practically the whole of the Pacific
area. The system consists of some mnine
seismograph stations and 24 tide stations,
which are located on the west coast of the
United States, Alaska, the Hawaiian,
Philippine and Pacific Islands, and in Peru
and Japan. )
After an earthquake, the stations
immediately send their detection data to the
Honolulu headquarters, the various stations
also check for unusual sea activity. The
centre of the earthquake is then located ;_md
warnings of a sea wave and expected time
of arrival are transmitted. Seismic sea waves
are not single huge waves but a series of
waves that roll across the ocean about 20
minutes apart, the first seldom being the
largest. Six or seven feet high crests pass
ships in deep water unobserved and pile-up
in shallow water, sometimes reaching a height
of 100 feet and then crash against the shores.
The Fiji Islands, Chile and Australia are
also co-operating members of the system.

World Record

ON August gth, 1958, at the Sovietskaya
Antarctic base' the Russians recorded

the world’s lowest temperature which was

124.1 degrees below zero Fahrenheit. The

NEWNES PRACTICAL MECHANICS

with the white paper used is best. Where
a frame is being made up, four sides will
be necessary and all four pieces or sections
are fixed together with a plain stff base-
sheet or card at the bottom, thus making up
the completed frame. All sides are
fashioned or moulded carefully by hand after
cutting, scoring and mitreing.

Finished frames of this kind can.house
floral decorations or cut out paper shapes.

Fig. 5.—~A thatched lampshade made up from
paper sirips, the shade marching the chianti
bortle.

reason for the very low temperature was
probably due to the fact that Sovietskaya is
approximately 12,000 feet above sea level.
Scientists calculate that this low temperature
record is within six degrees of the coldest
the earth might ever reach—minus 130
degrees Fahrenheit.

New Heart Surgery Discovery
ONE of the most dangérous problems of
heart surgery has recently been over-
come in America. An animal’s heart, isolated
and free from the influences of the rest of
the body, was kept alive for 18 hours by
connecting it to the circulation of a donor
dog, so that the heart muscle could be studied
more easily. The investigating team were
able to study the ventricular fibrillation, the
quivering of the heart muscle that fails to
pump blood to the body because there is no
co-ordinated contraction of the heart. In
heart surgery performed under hypothermia,
this is sometimes fatal.

It had previously been discovered that the
level of magnesium ions in the blood return-
ing from the heart was lower during
hypothermia, indicating an increased concen-
tration of magnesium in the cold heart. It
was soon found that only a minute amount

of magnesium was enough to cause
ventricular fibrillation, even at normal tem-
peratures, The tests were even = more

enlightening under hypothermia, the heart’s
tolerance for magnesium was $0- per cent.
less than at normal temperatures.

Several disputed drugs were tested on the
heart, to establish their effects on the muscle.
It was discovered that tetraethylammonium-
chloride coupled with electric shock could
eliminate the danger of fibrillation during
hypothermic surgery.

Nuclear Explosion Detector

NUCLEAR explosions can be detected on
a seismograph, it was recently stated

in America. There is a great similarity

The frame may be part of a larger motif or
be compiete on its own. It may serve as
a surround for a tableau, a window border
or for panelling of an advanced kind. Cer-
tificates, illuminaied addresses and other
items may be framed, laurel leaves with
Baroque shapes may be used as a complete
decoration.

Paper Weaving and Thatching

This work is attractive and useful for
lampshades and background displays or stage
sheets. It may be carried out with white or
coloured paper, colours being worked out
in contrast or harmony as desired. Leather,
strip metal or other materials may be used.
A Zin, strip is all that is necessary and the
cut strips when ready are interlaced under
and over alternately so that the thatched
pattern is obtained, as shown in Fig. 4.
Draw the pieces up closely together; the
illustration has been purposely exaggerated
to show the method of interlacing. It may
be mentigned at this stage that cut strips
of paper when scored and moulded may be
used for lettering and figure work.

For those converting old wine bottles into
table lamps, thatched shapes may be in-
expensively made up to match in with the
coloured raffia or straw used on Italian wine
bottles. An example of this type of con-
version is shown in Fig. 5. Wire frames
are sold and the woven piece may be stitched
on to the wire and held in position with
fine cord or raffia as desired. In much the
same way, waste paper baskets may be made
up by thatching strong material. Finished
thatched work may be pasted down on to
plain boxes turning them into delightful
caskets,

between natural and nuclear - explosion-
generated earthquake waves. A nuclear
explosion can be detected on a seismograph
when it takes place a third of a way around
the earth.

A Model Glass

Fibre Catamaran
(Concluded from page 180)

between the ' port rudder lever and the
rudder operating lever has holes at 14}in.
centres. The bars are made from 3/16in.
O/D 22 s.w.g. brass tube swaged flat at
the ends with 3/32in. dia. holes,

It was considered desirable to make the
mast and sails quickly detachable for ease
of transport so a combined socket and
rudder operating lever was designed to take
the mast and mainsail boom, this is illus-
trated, together with the rudder levers in
detail in Fig. 7. The geometry of the
rudder operating mechanism. is shown in
Fig. 9.

Mast and Boona

Three-eighth inch round dowel was used
for the mast, lin. round dowel for the
mqmsall boom and a good quality waxed
twine for the rigging, adjustment being
made with small runner blocks cut from
20 s.w.g. brass }in. wide X 3in. long with
two 1/16in. dia. holes. Plated paper clip
wire was used for the hooks and the eyelets
fitted in the booms are the screwed type for
use with spring curtain runners. The swivel
joint for the mainsail boom is shown in
detail in Fig, 8.

All that is now required is painting with
two or three coats and the catamaran is
ready for the water. A photograph of the
finished model is shown in Fig. 1o.
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The

O'I'. many of this famous man’s inven-
tions reached the Patent Office for
the simple reason that most of them

‘were bought up and suppressed by vested
interests,. He was a rich man by accident
rather than design; though he often won-

Nerve contact

Ebonite cam

Battery
Fig. 1.—The Galvanic Impulse Engine.

dered what became of the best of his ideas.
The truth is he had not the time to think
ill of anyone and his active and trusting
brain never suspected duplicity; besides, he
was always off on some fresh tack and into
the realms of some unexplored aspect of
science.

Since his sad demise: I have been
fortunate enough to come into possession of
his scientific papers, and I am now at
liberty to publish thesz and so thwart the
Combines and Monopolies,

One of his greatest inventions is surely
The Galvanic Impulse Engine shown in
Fig. 1. As many as twenty frogs’ legs are
mounted so as to impart powerful kicks to
connecting rods and so actuate cranks and
a flywheel. The electrical stimulus necessary
‘is provided by a series of contacts worked
by cams, It is interesting to note that he
bred special frogs for this purpose, and by
artificial selecrion produced some with legs

Fig. 2.—When the Professor stood behind the
bird there was always a sudden increase in
horse-powenr-.
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eighteen inches or more in length
having great electro-kicking pro-
pensities, Success, however, was
phenomenal when he used
ostriches. By judicious feeding
the ingenious Professor could
keep the birds alive for
years, He made the
astounding discovery that
electrical stimulus was not
necessary in’ the case of
an ostrich; cam-operated
needles being sufficient to
provoke this power, The
most puzzling aspect was a sudden
increase in horse-power, almost 5o per
cent., if the Professor stood behind
the bird in its working position (Fig.
2). His kindly unsuspecting nature
gave him no clue as to the reason,
even when one of the birds had enough
surplus energy to bite a piece out of
his ear.

The Bump-propelled Bicycle

Krankopff was fond »f cycling, and apart
from his love of the countryside he favoured
those roads which are less-evenly surfaced,
in fact, thé rougher the better. A glance
at Fig. 3 will show the reason. The saddle
column is really a high-pressure pump
which pumps air into a reservoir and thus
works a compressed air engine. He tried
riding to hounds but the horses and dogs
did not like the machine. I have it on good
authority that on one occasion the fox
doubled back on its track and tagged on
behind him a little distance in comparative
safety.

The Cellini Bowl

No man goes through life without making
mistakes, and we must blame excessive zeal
on the part of the Professor when he
announced that the transistor was known to
Benvenuto Cellini. He cited the famous
silver bowl at Florence.

Professor Baggstock, oi Edinburgh, toock
up the challenge and pointed out that
neither ‘Professor Krankopff nor Bemvenuto
had need for such a device: mendacity
being sufficient to amplify their capabilities.
He hoped that Krankopff would recognise
next time a pickle bowl when he saw one.
Furthermore, he was certain that the
Professor would need more than a silver
fork or spear, or wriggling evasion to get
himself out of the pickle he was in, The
cause of these unfortunate events is shown
in Fig, 4.

Vatves

Krankopff as a Brilliant Speaker

The Professor made wonderful
speeches at literary and scientific
functions, though ‘on one occasion
his very sanity was questioned. This
arose at a Royal Society dinner

Compressed air

* a tiny recorder of his own invention.
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A. Lutman

Don't Take This Article Too Seriously!

He retired in confusion to the toilets
where behind a locked door he could still be
heard speaking and scuffling about. The ex-
planation can now be told, and like most
mysteries, is simple. He prepared his
speeches days before and recorded them on

Reservoir

Shoft arive

Fig. 3.—The bicycle complete with compressed air engine.

Two
small loudspeakers were concealed in his
jacket pockets: all he had to do was to
mouth the words. No doubt one of his
large and expansive gestures had tipped the
switch again to his great discomfiture,

Fig. 4.—The Cellini Bowl.

Krankopff’s System of Radio Control
Krankopff was not without a sense of
humour. Nearly everybody remembers the
wanderful demonstration of radio control at
a trade fair at Olympia. He sat at a table
with the keys of a radio transmitter at his
finger-tips whilst a tiny 2in. model of an
(Concluded on page 194)

Condlensation

Gas mixer chamben

D.C.Dynemo

where he had enthralled hiS  Fping pusse once 5
colleagues and famous guests of every tt.wo H.0 e |
honour with a speech of unusual Geens | / Pulley for

brilliance and wit. He was about
to be introduced to The Duchess
of Bellwater when he began his
after dinner speech all over again,

Elactro-magnetic useful work
brake to prevent
rocing

Fig. s.—Professor Krankopff’s perpetual motion machine.
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1.—A pipe soloist.

ROM earliest times man has had
musical instruments of some kind, and
these earliest instruments were no

doubt fashioned from the natural material
of the countryside and were in the form of
simple drums and the pipe or flute

As civilisation developed other wind
instruments were invented such as the
clarinet or oboe as we now know them which

NEWNES PRACTICAL MECHANICS

No doubt the most common type of
instrument in all ages has been the simple
pipe fashioned from the hollow stems of
trees of various kinds. This type of instru-
ment arrived at a high state of development
in the recorder of the first Elizabethan Age.

During recent years there has been a great
revival in the playing of these simple and
inexpensive. instruments. They may be
played singly as the player is shown doing
in Fig. 1. In harmony they may be played
by two or more players, and Fig. 2 shows
a duet for treble and tenor pipe in progress.
Greater numbers may play together and
combine with other instruments to form an
orchestra as shown in Fig. 3.

There is a wide variety of
music specially arranged for
these instruments available
from several publishers who
have interested themselves
in this revival of simple folk
music but principally W.
Paxton & Co. and J. B.
Cramer & Co. of London.
These firms, too, are able to
supply the materials for the —The
making of these instruments. holiow ?]zlank of

Theory

Bl

a key can pro-

Before giving instructions duce a  high
dealing with the making of Plércing  note.
these instruments it will be of interest for
the reader to know a litle of the theory of
how sound is produced from the pipe.
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frequency of these vibrations will determine
the pitch of the sound which they cause.
The speed of the cycle of operations thus
described will vary with the length and
width of the column of air in the tube and
to a lesser extent bv the intensity of the
stream of air across the top of the tube

(Fig. 6).
S

\\ :
Reed or bamboo Fig.
tubes Fig:8(:
Fig. 5.—A set of pan

pipes.

The sound of a flute is produced in the

same way. The difference is that the end of
the tube is stopped with a plug and the
player blows a stream of air across an oval
hole bored in the side of the tube near to the
stopped end (Fig. 7).
In the case of the bamboo pipes and
recorders the effect is produced in a
different way by the fipple head. In this
case the stream of air is blown into the
end of the tube and is deflected outwards
through a rectangular opening with a
sharp sloping edge. The internal
column of air is set in vibration by a
similar means as for the flute or pan
pipe (Fig. 8).

The mouthpiece of these wooden
instruments might be compared with the
head of the flageolet or tin whistle.
However, the tone of the two instruments
is widely different; the whistle produces
a piercing shrill tone, but the bamboo
instrument produces a mellow round tone,
very pleasing to the ear.

Types of Pipe
The basic instrument of
the group of bamboo pipes

Fig. 3.—A school orchestra with wind, string and percussion instruments made in the school workshop.

have reeds in the mouthpiece and produce
a different type of sound to the flutes. With
the use of metals the brass instruments of
the orchestra such as the trumpet were
gradually evolved. Of stringed instruments
there grew a very wide range wherein the
strings were- either plucked, struck or
bowed. z

E

Frg, 2.—A duet for treble and tenor pipes in
progress.

It is well known that blowing across the
top of the hollow shank of a key will produce
a high piercing note, the same method being
used for playing a set of pan pipes (Figs. 4
and s).

The blast of air passing across the top of
the air column in the hollow of the key or
across the various air columns in the pan
pipes tends to draw out the air in the tubes
as the latter air column temporarily attaches
itself to the sharp stream of air directed
across the top of the tube.

This action tends to create a vacuum
within the pipe——a state which nature
abhors—so that very soon the air in the
column parts from the transverse stream of
air and falls back into the tube. A similar
phenomenon is the “pop ” heard when the
cork is withdrawn from the bottle of wine,
an action which causes a vacuum within the
neck of the bottle.

Once the state of equilibrium has been
reached in the tube the process is repeated
again and again. The air in the column
behaving rather like a piece of elastic which
is alternatively stretched and released. The

is the treble pipe which is
pitched in the key of D.
With this delightful instru-
ment a wide range of melodies
can be played. A player using
one of these instruments is
shown in Fig, 1. There are
six finger holes to the pipe
and one thumb hole with
which the player can play the
scale of D major, However,
the instrument is not restricted
to this scale alone because all
the intervening accidentals of
the scale. may be obtained by
a system of  forked finger-
ing ” which will be described
later., But in common with
many other musical instru-
ments this one has certain
keys which are more congenial
than others.

Other instruments in this
group are the alto and tenor
pipes which are pitched lower
than the treble pipe. There
is also a tiny pipe known as
the sopranoc which has some =
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ok Begins a Series Which Will
e of Woodwind and Percussion

nstruments
i uses too. All these instruments are shown
=, in Fig. 9.
L
Tools

7" {Bottom)~—Details of a flute.
lop).—The action of a pipe mouthpiece.

Direction of ir blo st

————

(IR ETE NS

Fig. 6—Ar
alternately
drawn out and
released  back
into the tube
caitses regions of
ligh = and low

pressure,  the
frequency  of
which gives the
pitch 1o the

note produced.

Fig. 9—A group of
bamboo pipes.

Finger hotes

The making of bamboo pipes does not
demand elaborate equipment and most of
the tools needed will be found in an average
handyman’s tool box. A group of necessary
tools is shown set out
in Fig. 10. They in-
clude: a hacksaw and
sawing block, a hand-
drill with a few drills,
a fine rasp and a
second-cut file, a 6in.
square taper file, a }in.
and jin. chisel, a pocket
knife, a fine brad-awl,
a long %in. auger, an
oil stone, glasspaper
and a bottle brush for cleaning out the
bore of the tubes.

A full description is given of all
the processes connected with the mak-
ing of the treble pipe. With succeeding
instruments the instructions will be

to choose the length of tube so that there
is but one node in the length. In the treble
pipe this joint should be about 2in. from the
mouthpiece end of the tube and 3}in. for
the alto and the tenor pipes.

Corks for making the mouthpiece should
be 1}in. long. Due to the varying diameters
of the tubes it is advisable to have a varied
assortment of corks, e.g., gin. and jin. for
treble pipes, £in. and
1in, for alto pipes, 1}in.

and r1jin. for tenor
pipes.

Making a Treble
Bamboo Pipe

Select a piece of |
bamboo  tubing i

{

lar bore of between]
#in. and #in. internal |

diameter and with wall |
thickness of about din. {’
When cutting to length,
arrange the node or )
joint in the bamboo to

wind-way is chiselled out as shown in
Fig. 17. The width at the end is 5/16in. and
narrows down to the width of the squared
opening. The groove should be qui:e shallow,
about 1/32in. Keep this wind-way clean of

bamboo fibres and make sure it has sharp
corners (Fig. 18).

On the outside of the tube, the lower
side of the squared opening is now bevelled

be about 2in. from the
end that will be used

for the mouthpiece. This is important.
Having cut the tube to length, use the long
3in. auger to clear out the obstruction which
grows across the tube at the node. Clear
out the bore

1 with the bottle
cleaning
brush.
With a
pencil mark_ a
line round the
tube at the
B end where
che  node is
situated at a
distance of
sin, from the
end. Hold the
tube on the
sawing board
Fig. 11) and
saw a third
of the way

considerably abbreviated on the assumption
that the reader will first of all have had
experience with this treble pipe.

Materials
The material used for making the pipes
is mottled bamboo. The poles of bamboo

are very cheap and may be
had from suppliers of handi-
craft material now as they

From are being put to decorative

@' leftoright tenor, alto, uses the home. The
treble and soprano music  publishers. already
pipes. mentioned can supply pieces
of bamboo already selected
for making the various

instruments.

Avoid tubes . which have
very thick walls or are
extremely thin, an average of
about %in. is correct for the
treble and alto pipes and
3/16in. for the tenor.
Choose a tube which has an
even bore as cylindrical as
possible and which does not
taper rapidly,

The nodes or joints in
the tubes vary in distance
apart and when making a
treble or alto pipe it is better

Fig. 10.—Tools needed for mak ing

through the
tube along the

line. Then make an
oblique cut downwards
from the end of the tube
to meet the first saw
cut and leaving about
a third of the circum-
ference on the end of

bamboo pipes.
Fig.
third

Fig.

12.-—After
cutting, about a
of
circumference
should be

11.—Sawing the mouthpiece.
off as the operator is doing in Fig. 19. A
slicing action with the knife will leave the
cut smooth. The slope should extend dowan
the pipe about 3/16in. and the top edge
should be slightly blunt-and not cut to a
sharp edge as can be seen in Fig. 20.

Fig. 15. — The
Jiole must be inade
lin.  wide and
3/168n. deep
with square
corners.

Fig. 14.—A
5 32/n. dia. hole
should be drilled
1in. from the end.

the

left.

the tube (Fig. 12).
Finish . off smoothly
with file and glasspaper.
In line with this §
remaining projection
measure down  Iin.
from the end and drill

a hole s5/32in. dia.
(Figs. 13 and 14).
This hole must be

neatly made }in. wide
and 3/16in. deep with
square corners (Fig. 15).
There is no better tool
than a sharp pocket
knife for this operation,
but it is advisable to §
grind away the blade to
the shape shown in
Fig. 16.

Attention is ‘now
given to the inside of

the mouthpiece and the

Fig. 13.—Drilling a 5{32in. dia. hole, 1in. from the end.



A new knife blade

Knite blgde ground for pipe
mgking

Fig. 16.—The knife blade should be ground to
this shape.

Select a cork which is a tight push fit
into the end ‘of the tube. As the corks are
tapered it will be necessary to file it down
until the sides are parallel. Hold the cork
as in Fig. 21. The cork should push. in to
the top side of the square opening. Cut
the end of the cork level with the end of
the tube (Fig. 22).

Remove the cork and file a flat on it
as shown in Fig. 23. This operation is
shown being carried out in Fig. 21. The
“flat ” should be about 3in. wide at the
end and narrowing to }in. at the other end
(Fig. 23). ) ;

Push the cork back into position again
and ensure that the flat on the cork registers
with the wind-way on the inside of the pipe,
the end of the cork to come flush with the
top side of the square opening. Finally,

bevel off the cork with a file so that the
mouthpiece is comfortable "between the lips.
See Fig. 24.

e
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is requifed. QGompare the note produced
with a correctly tuned piano and it will
probably be found to be B above middle C.

Small pieces must now
be sawn from the end of
the pipe so that the pitch
of this fundamental note
is raised to D. As a

Fig. 20.—The top
edge  should  be
shghtly blunt.

rough guide it may be said that half an inch
removed from the length of the instrument
will raise the pitch about a semi-tone.
Extreme care should be taken not to remove
too much at a time as it
is necessary not to raise
the pitch above the note
D. Should such an
error occur, rather than
scrap the pipe there are

Fig. 22.—Cut the
end of the cork level

Tuning to the Fundamental Note

Now comes the moment of testing one’s
handiwork by blowing gently into the pipe
to produce the first note. Probably a low
note will result; a high one and one still
higher will be produced, depending upon
the strength of blowing.
Concentrate upon the
clear production of the
lowest note. Rather soft
blowing. so it will seem,

Fig. 18 (Above).—

The corners of the

wind-way should be
sharp.

Fig. 19 (Right).—

Bevelling the lower

Fig. 17.—~Chiselling the wind-way.

with the end of the
tube,

methods of lowering the pitch slighdy which
will be mentioned later.

Before starting to tune to this fundamental
note drill three 1/16in. holes in the side of
the instrument as indicated in Fig. 2s.
These holes should be about Iin. lower
down the pipe than the mouthpiece opening.
Space them about }in. apart. The effect
of these holes is slighdy to sharpen the
pitch of the note produced. Should a
fraction too much be sawn off the end of

edge of the opening.
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the pipe in tuning to the fundamental note
one or more of these tuning holes may be
plugged with a piece of pointed matchstick
to lower the note to the correct pitch. These
holes are 1o be used, too, later on when
the instrument is finished as the overall

pitch of the instrument is likely to vary
due to atmospheric conditions from day to

A e 2 T

Fig. 21.—Filing a * flat > on the mouthpiece cork.

day. By putting in or
taking out one or
more of these tuning
pegs the pitch can be
easily rectified.

The method des-
cribed in the previous
paragraph is suitable
for small variations of
pitch only. Should
quite a lot more than
necessary be cut off
when tuning to the
fundamental note, something more drastic
is needed.

Fig. 23.—Details of
the “flat> on the
cork.

(To be continiied)

Light metal
clip

Open tuning__
holes NS

Tuning pag in
position

Fig. 24.—Bevel

Fig. 25.—Drill three 1/16in."
off the cork.

o holes in the side.
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A Child’s Play-deck.

Unit for an Existing Sink. ]
Building Your Own g4iin. Brick Walls.
Encasing Your Bath.

A Useful Bed Rest.

A Dutch Dresser.

A Bedside Wall Unit.

Purchasing a House ?

A Guide to Interior Decoration.

A Blanket Chest.

Use Glass in the Home.

Concrete Block Walls.

Making a Sleeve Board.

Access Platform for a Conservatory Roof.
A Modern Cocktail Cabinet,

Lagging Saves Money.

Soundproofing a Baby’s Cot.

Roofs. and -Roofing Materials.
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lransistor-Operated Counters s Alarms

Further Uses for the Photo-switch and Details of

a Photo-transistor Burglar Alarm

ANY shops are fitted with bells that
M ring when the door is opened, but
in most cases the bell continues to

ring if the door is fixed open in hot weather.
It is far better to fit up the circuit in Fig. 25
(given last month), and place the beam so
that people interrupt it as they enter but
the door itself does not. This idea was

installed in a local shop and it proved quite

By E. V. King

(Continued from

25 was installed in a drive. December issue)
It was found that the beam
is best placed abour 4ft.
above ground level; this
recorded motor cycles but
not small children, Details
of a counter to be used
in conjunction

with these
systems  will
be given later.

When fitting transistor-
operated devices in the open
it is a good idea to fit a hood
(already described) on the
lamp and the receiver, as if
the sun should shine directly
into the lens it would cer-
tainly overheat and ruin the
transistor. The unit should
be housed in a waterproof
case, lagged with glass wool
or other thermmal insulator
and the outside should be
painted with silver paint.
This will keep the internal

Fig. 26.—Two views of the
completed photo-transistor

efficient, giving no trouble save for a burnt-
out lamp.

A system of automatic warning was also
tried at the front door. The beam was
arranged to cross the porch in front of the
door and a small switch was placed inside
the door so that the bell circuit could be
cut off when someone was being interviewed
on the doorstep. After many experiments
the author found that the optimum position
for the beam was 3ft. above the ground
and Ift. 3in. from the front door. Warning
is then given when anyone over about II
years of age approaches the door, Details
will be given later which allow the house-
wife to ascertain if anyone has ¢alled while
she was absent.

The idea will work too for a garage warn-
ing system. Some garages use systems
whereby the vehicle goes over a contact
operating strip on their way in thus waming
the petrol attendant. The system in Fig.

Photo
33{ Contro/
Jack

burglar alarm.

ambient temperature low and the leakage
current through the transistor will be low.
Too high a temperature (say 100°F.) might
cause the first relay to stick in and not
release,

Readers will realise that infra-red may
be used in daylight and is often advisable
as small children love to interrupt a visible
beam,

A Party Game

~ Very small children can have great fun
if they are told to try to pick up objects
around the room, but that they must stop
as soon as the bell rings, The more
intelligent ones soon learn to crawl flat on
the floor, etc., according to how the infra-
red beam has been placed. This idea could
be tried in the garden (no

mains being used),

A Photo-transistor
Busglar Alarm

Unlike the photo-switch,
this little unit, which is
derived from it, cannot be
reset by moving out of the
light beam. Once the beam
has been interrupted one
circuit remains switched
on until such time as the
operator resets the second
relay.

The circuit of the unit
is shown in Fig. 27, two
views of the prototype in
Fig. 26 and the panel

K Photo contro/

Reset Button
See_text

9] ny
. ] =5 oo
Noisel Lamp

S.
E Monitor

Alarm 83

7

Fig. 27.—Positive burglar alarm circuit.

\53

Monitor lamp

Alarm " g

Test plug

Fig. 28 (Right).
—Panel layout
of the protorype.

5
OFF b On
Bell

layout of the
prototype in
Fig. 28. A
top plan view
of the com-
pomnent
positions i s
given in Fig.
29.
Readers
may “make the unit up in any shape or
form; no feedback troubles, etc., will occur,
the only critical point is that when the
parallel light beam is shone into the lens
the photo-transistor is at the focal point.
A PP1 battery is used for power, but a
power pack will be described later. Both
units could be housed in one container.
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Readers are advised to build the umit for
battery ‘operation first.

How it Works

Refer to Fig, 27. The light beam makes
Tr2 draw a heavy collector current and pull
in Relay No. 3. Thus contact “C” is beld
away from contact “A,” i.e., “ C” is joined
to “B” as long as the beam is not
interrupted, Coil fg of Relay No. 4 is thus
energised holding down the armature
keeping k and | closed and h and j open.
Should the light beam be interrupted “C”
and “B” are broken and h and j contact
completing another circuit, ringing the bell.

Readers will observe, however, that ofice
the beam has been interrupted the contacts
k and 1 will separate and that the main
supply source to the transistor is thus cut
off. Relay No. 3 is thus rendered inopera-
tive until the armature of Relay No. 4 is
reset closing k1. If the light beam is present,
the armature will then remain in untl it

Spring_,
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g Y dia

] @

o Relsy No4 reset
- Re/ay No.3

soring

Modified
¥ terminal

Nut
Relay No4 ¥
Armature \a

\ 7

Wood screws

Fig. 30.—Details of the arrangement for reserting.

A jack plug is fitted as an optional extra.
It is best to insert a § mA meter at this
point when setting up the instrument in an
infra-red beam. It is not indispensable but
makes setting up very
simple and quick. If

shorting contacts are not
fitted, a shorting jack
must be used when the
meter is nof in circuit.

Construction and

Layout

The basic case is made
up of about $in, wood in
exactly the same way as
the photo-switch. The
lens is mounted in the
same position, but the
layout of the back panel
may have to be altered.

! | .
S s, Vet

Fig. 29.—Plan view showing layout of components.

is again interrupted. A small push-type
knob is fitted so that resetting is easy.

Tn addition to the above, Sg is fitted so
that the bell may be switched off at Ss.
While setting up the instrument, a small
warning light is used as a visual indicator
(monitor) to save annoying neighbours, etc.

Two return springs
retamed

Fivot

Cpntacts_ used
sAasic PancieLe STt

Pawl Pivot Armature
\
0 NN o]
Rerchet

Three return springs «

. 1\/\>\ Cems modified to single as show.
A 4
RV

Fig, 32.—Perspective view and details of the
modified basic 3011 relay.

The arrangement used in
the prototype is shown
in Fig. 28 but readers
may alter this at will.
The test plug is not essential and a 5§ mA
met:r cou!d be permanently mounted but
was left on a trailing wire to be placed in
the best position for aural indication, it was
powered from the same PP1 battery in the
instrument.

The positions of the relays have been

Lamp filament
contacts removed

Ocr7I Le;s

altered, Fig. 29 shows
Relay No. 3 (this is
the sensitive one) up
against the lens panel,
the P.O. type 3,000
relay is in the middle
and the battery near
the back control
pancl. In the proto-
type a Siemans Relay,
modified as already
described, was origi-
nally used. Later, to
see how it operated,
a very sensitive
relay .obtained for
7s. 6d. surplus from
Messrs, H. English
of Brentwood, was
fitted, with a 9oof2
resistor in series. This
is R7 of Fig, 27, and

reset knod
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is not required if the Siemens Relay
is used. This little relay was so

and will be seen' in Fig. 29 and in
the photographs.

Relay No. 4 is mounted -in the same
way as No. 2 and with the same
mounting bracket. Another similar
bracket has to be made, as in Fig. 30,
or one “U?” shaped piece of meral
strip could perform the work of both
push button holder and relay mount.
When cut, drilled and bent, as Jin
Fig. 30, an old brass terminal’ &
modified as follows. Unscrew and

[ s Y (I)] }/,,‘mrm Mounting bracket for Satisfactory that it was left in situ
i 3
a

(® section of reset geor then damage the thread a little at one

end and screw on a nut. This must
be tight and not liable to shake off,
Now fit a light spring as is found on
an old crystal detector or one may be made
from some steel army telephone cable (as on
prototype). The thread is then cut to a
suitable length, damaged a little and-the
terminal head screwed on to such a point

PARTS REQUIRED FOR BURGLAR ALARM'

S3—On/off toggle switch. .

S34+—On/off toggle switch. 2ty

Ss—Rotary or toggle, one pole two ways. * y¥s

Tr2—OCP71 or coaverted red spot. .

Relay No. 3—Same as relay No. 1 (modified |
Siemens H.S. type), described in December”
issue, page 128,

Relay No. 4—Same as relay No. 2 (P.O. type
3,000, coil 2000), described in December issue,
page 128. 4

Cg—.1uF. soo v. working.

R6—47£2 1 wau resistor.

Rs—15002,

R7—See text, may not be required.

B2—Ever Ready 6 v. transistor type, PP1 and

clips.

Lens as for the light source, described November
issue. ‘

Dial lamp holder, 6-volt .0s amp lamp and an
electric bell.

P.O. type jack socket preferably with shorting
contacts and a s mA meter fitted with the jack
plug is an optional extra. F

Wood and cover exactly as for the photo-switch
already described.

that these conditions apply: 1. When
pushed in the relay armature will be pushed
in also, 2. When left free the relay arma-
turc is also left completely free.

The dial lamp is mounted on any con-

IR .f/Zt er
Hood({optionsl)

Mirror on
ball joint

Fig. 31.—Fixing photo alarms and light source near together.

venient pillar of metal or wire somewhere
over the battery. Two holes are then cut
in the metal cover. One to allow the resst
knob to protrude and the other to take the
dial lamp glass fitting (above the bulb).

If 3in. wood is used for the back panel it
may be necessary to countersink the controls.
This wood was used on the prototype, ‘it
being very sturdy.

The OCP71 (or red spot converted) is
mounted on a flexible copper mount as
already described. It lies above and between
the battery and Relay No. 4.

Wiring the Unit

This may be done in any order, using
ordinary push-back polythene-covered wire.
Beware of getting the iron near the transistor.
No other special precautions are necessary.
Long or short wires make no difference to
the physical operation of the unit. It is a
good idea to start on the right of the wiring
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diagram, i.e., with the bell and test each part
as completed.

Testing the Completed Burglar Alarm

The lamp source, already described, is
used. Employing white light at first, the
beam is shone from about 4ft. or so into the
lens of the burglar alarm. 83 is put on and
if available a 5 mA meter is plugged in the
jack, The light source is then adjusted to
get the filament image coincident with the
transistor junction. This condition will
cause a big increase in current to between
3 and s mA. While doing this initial adjust-
ment it will be necessary to press down the
reset stud whenever it springs out. As long
as 2 mA flows it will be held down. Now
put S5 to lamp and S4 to on.

If your hand is now placed in the light
beam the lamp will come on and will stay
on whatever you do with your hand. Remove
your hand and press down the reset stud. The
lamp now goes out and remains out. Put
S5 to “ Bell.” On breaking the light beam
the bell will ring until you reset or switch
off at S4.

Setting Up the Burglar Alarm

The alarm is best situated in a cupboard,
with a hole to allow the beam to enter. The
lamp may be in a similar situation and
should be fitted with an infra-red filter and
hood as already detailed. A typical arrange-
ment was shown on the cover of the
November issue.

Arrangements should be made to screw
down both units once they have been aligned.
The bell and its wiring should be hidden
from view and be in such a position that
the thief cannot stop the noise.

It is possible to have the lamp house and
photo alarm unit adjacent (an inch or so
apart to avoid heat transfer) by using the
arrangement shown in Fig. 31. This is
very hard to align using infra-red, but using
white light first, very satisfactory results are
possible. Using infra-red some intensity is
lost, but with a 24 watt lamp and an OCP71
good results were obtained using a handbag
mirror mounted ‘'on a car driving mirror ball
joint, at a distance of twice s5ft.

No doubt ingenious readers with tape
recorders could arrange the unit to switch on
and lift the telephone receiver repeating the
address and that an intruder is present. If
a headpiece were fixed to the microphone
instead of using a speaker the intruder would
be unaware that the police had been called.

Once fitted in a suitable position all one
has to do on leaving the house is to push
in the reset knob and then put on S’3 and
S4. S5 is left permanently on “ Bell.” 83
and S4 are not ganged as this makes align-
ment much easier. S3 could well be ganged
with the light source supply which can be
adjacent, as in Fig. 3I.

An Alternative System Using the Photo-

switch

Another system which has been tried out,
but not made into a compact transportable
unit, uses the original photo-switch, described
last month, wired as in Fig. 33.
PP1s are jointed in series to give 12 v. and
a special ratchet-operated contactor device is
used in lieu of the bell. A further circuit
operated from the same cells controls the
bell.

A robust inching relay, No. 3011 or
3011A, is obtainable for a few shillings

from Messrs, K. R, Whiston, 8, Wat-
ford Bridge Doad, New Mills, Stock-
port. This is the unit which will be

described first, but another similar unit which
seems equally suitable and is of stronger
construction is obtainable from Messrs. H.

Here two-
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A orf
8 On
/Ph;fo Switch PR/ V=02l
3 4 E = ,
(o] O' T O=tpors
pe= -
(or Mains power unit)
Paw/
Inching
Contacts ratehét .
LI : :
PR om |, '
W g/ -
\\:::_/ iz L_n'
N
2v [ : ;
Electric™ [T
Ben =
Fig. 33.—Complete circuit of alternative

burglar alarm system.
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are sometimes present. Two leaves will
operate the unit very well from a 12 v,
supply, otherwise 24 v. will be required,

There are four tags on the solenoid,
numbers two and three only of Fig. 32 are
used. The only contacts used are numbered
4 and s in Fig, 32,

If trouble occurs through the drum rotat-
ing on the “off ” stroke a small rubber band
acting as a friction brake round the spindle
or a fibre washer on the shaft gripping the
side slightly will cure it.

Each time the light beam is interrupted
the drum will move round 30 degrees.
The apparatus is set up and the light beam
interrupted with the hand until the contacts
are open. The burglar alarm is then set.
When the beam is interrupted the drum
turns, the contacts make and the bell rings.
It will continue to ring until the beam has
been interrupted eleven times exactly. No
thief will know this.

If the dial is mounted so that it is visible
it may be made black with the lettering
“start” or ‘“set” printed in the correct
position (where the cam is opening the con-

W. English, Rayleigh Road,
Hutton, Brentwood, Essex, it
requires the same voltage and
is listed as a * magnetic motor,
solenoid operated ” No. 68s,
but is fitted with contacts and
is virtually a relay. The unit
costs 8s. 6d.

Using the 3011A unit
observe that when connected
to a supply the armature
moves down and rotates
a drum with numbers
on it. Note that a
four-sided cam (Fig. 32) is
also rotated and in turn it
operates some contacts, Three
sides of this cam are removed
and the remaining cam filed a
lttle so that one click of the
relay will cause the contact to
come on and another to come
off. Details are given in Fig,
32, the modified cam being
shown,

‘Looking at the other side
of the relay, four contacts will
be seen, these may be

.removed with tin snips or the fixing brackets

may be removed and the little screw which
holds the return cpring tightened firmly. The
return spring is modiSed by removing three
of the five blades and the two contacts which

Fig. 34.—A photograph of the modified 3011 wm..

tacts). Setting the unit is thus simplified.
Instead of interrupting the light beam the
correct number of times a small push button
switch could be depressed until the dial reads
“ set.” (To be continued)

1.—Mary’s Age
IF you write down Mary’s age this year
and what she was last year and the year
before, then put down what she will be next
year and the year after that, you will have five
figures. On looking at these five figures you
will notice that the largest is exactly 1} times
the smallest. How old is Mary now ?

2.—The Uses of Geometry

ROBIN was told by his father that if he

were a good boy he could have a piece
of chocolate. The boy asked how much
chocolate that would be and his father told
him that he could have as much as he could
enclose by a piece of cotton 8in. long.
Robin earned the chocolate and carved out

his piece from a slab. The small boy knew
a thing or two in geometry and he liked
chocolate. What was the shape of the piece
he carved for himself so that it gave him the
maximum amount of chocolate ?

3.—The Perfect Square

RE—ARRANGE these figures so that they
add up to 9, whether taken across, down
or diagonally:

2 3
2 3
2 3

A e

Answers

1.—The five ages are 8, 9, 10, 11 and 12,
twelve being 1} times cight. Mary is now
10 years -old.

-+ 2—A circle.
3.—3 4 2

2 3 4
4 2 3
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How to Make a Lifelike Mask of Your Face
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Using Plaster of Paris

HE procedure for making a cast of
your own or a friend’s face is a
simple one, if a little uncomfortable

for the subject. The materials are cheap
and easily obtained; they include plaster of
paris, petroleum jelly, an old bathing cap,
some straws, an old towel and a bowl for
mixing, the plaster,

Preparing the Subject

The first step is for the subject to don
the bathing cap and grease his face, paying
especial attention to the hair line, lips and
eyelids and lashes. Apply the petroleum
jelly with a liberal hand or difficulty will
be encountered in removing the plaster
mould.

The subject should lie down in a com-
fortable position on a settee or on the floor.
The towel is draped over the shoulders to
protect the clothing and the bathing cap
completely covers the hair, as can be seen
in Fig. 1. Straws are put into the nostrils,
or perhaps pieces of polythene tubing
would serve better if they are available, so
that the subject can breathe when the
plaster is in place.

Making the Mould

A mixing bowl
from the kitchen
may be used for the
plaster and this
should be of a con-
sistency to enable it
to be spooned into
place without being
so thin that it runs
off. The mix must
be made quickly
and carried to the
subject before it
starts to set.

Fig. 3 -(Above).—The
completed mask and the
original subject.

Fig. 1 (Left).—The sub-

ject laying down ready

for the plaster to be
applied.

Spoon the wet
plaster in place
guickly, covering the

Fig. 2,—The plaster being spooned into place, while the subject breathes

through straws.
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whole face with a ¥in. thick layer and mak-
ing it thicker around the nostrils and mouth
(see Fig. 2).

When the plaster is in place, the difficult
part of the project begins for the subject.
He must lay perfectly still with eyes closed
and a- heavy mass of plaster completely
covering his face, breathing through straws,
until the plaster sets. No difficulty should
be encountered so long as the subject is
comfortable and relaxed, but those affected
by claustrophobia are advised not to try this
project. It will be noticed that the plaster
genecrates heat as it dries, but this should not
become sufficiently noticeable as to cause
discomfort. :

When the plaster is dry it can be eased
off by lifting one of the edges first and
allowing the air to penetrate under the
cast.

When the mould is free, the next step-ds
to smooth any irregularities with sandpaper
and fill any holes with plaster mixed for'the
purpose. If the mould is thin anywhere, it

can be strengthened by the addition of
plaster on the outside,

Making the Mask
Grease the inside of the mould using
petroleum jelly, paying particular attention
to the nose and lips. Mix up a large
quantity of plaster and pour it into the
mould smoothing jt off at the surface. If
it is required to hang the mask as a wall
decoration a ring or a hook must be pushed
into the plaster while it is wet.
. Leave the plaster to dry out thoroughly,
if possible overnight or even longer. The
next step is the removal of the cast from
the mould and this can only be done by
breaking the mould. Work from the edges
first, tapping lightly with a small hammer
and removing the mould piece by piece, until
the cast is completely free, Wash the cast
to remove traces of grease and clean up
with sandpaper, =

Painting

If the cast is to be used as a wall decora-
tion, it should be painted and for this‘some
colour far removed from life should be
used, such as green or bronze. Before the
paint is applied, the cast must be sealed by
applying size. The best method of paint
application is by means of a spray, the usual
type included with the vacuum cleaner
accessories, being ideal for the purpose.

The standard of likeness which can be
achieved can be seen by comparing the
photograph of the subject and the unpainted
mask shown in, Fig. 3.
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ERE is a suggestion for a novel type of
I‘{ lampshade made up from cardboard
tube material such as is used for sending

rolled printed material through the post. Itis
cut down as shown in Fig. sa. Some chains

Link ihchain
is opened to
#ix to circle
& ' 6 Sets of outer circles
hold parchment
cylinders

Strip of parchment glued to make
cylinder

6 extra circles
on underside pre-
vent parchment
cylinders falling
through

® Sheet of parchment cut °
and lald on bsse to cover g/

Cardboard roll cut
but 6 sets of outer circles

into equal sections

> 38 wide

Fiix to freme with
cotton through these
holes

ol

Fig. sa.—Details of the tbular lampshade.

are required for the purpose of hanging the
fitment when made up. A small handsaw
may be used to cut the card tube into
sections. The tubes vary in diameter but
2in. is a good standard to work with. Mark
the cardboard tube out with a pencil in equal
sections of #in. width, The number of circles
will vary with the size required of the ulti-
mate light fitting. When all pieces are cut
a section of chain is fitted to three card-
board circles for the purpose of suspension.
As shown in Fig. 5a, six corner sets of
three actual parchment cylinders have been
made up and at the base six outer
groups of circles acmally hold these
cylinders, which are made secure by the
application of circles on the underside of
the made-up fitting which prevent the
parchment cylinders from falling through,
AN the actual cardboard circles which are
cut from the original tube are firmly held
‘together with a cement adhesive, When
dried out cylinders of lampshade parch-
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ment are then inserted in the appropriate
holes, The cylinders are simple to prepare,
a suitable piece of parchment being cut
and rolled into a cylinder to the desired
circumference to fit into the cardboard circle
and glued to shape. The whole fitment of
cardboard circles and parchment is made
even more secure by applying a cut-out piece
of parchment to the base of the work and
in this way six sets of outer circles may
be covered, this is also shown in Fig, sa.
The completed work may be tinted to har-
monise with interior decorations, but
coloured parchment may be used if desired.
‘The flex and electric lamp bulb are passed
through the centre and this arrangement may
be seen in Fig. 6.

Pleated Lampshades

Few can resist the appeal of the pleated
lampshade (Fig. 7) and this charming style
lends itself to parchment work. Pleated
parchments may be obtained ready to use or
the work of pleating, folding
and thonging the necessary
holes may be carried out by the
home worker quite simply. All
pleats must be accurate and
evenly spaced.  Thick tinted
cartridge, sheepskin parchment
and similar materials are ideal
for this work. Polishing waxes
are obtainable and thick paper
may be suitably treated to
render it washable and more
durable.

The round ring will be
selected for its size in pro-
portion to the room. To make
a standard shade, obtain two
pieces 56in. in length X 12in.
of the chosen material
and two rings, one large, one
small, the latter being 6in. for
the top and the former 14in. in dia. for the
bottom., Finally, 103ft. of decorative cord
or similar material "will be required. As
shown, the complete length of material used

(Concluded from t
December issue)

In His Second Article F. T. Day Describes
How to Construct Various Lampshades

for the lampshade is twice the circumference
of the largest circle or ring. The two rings
are bound in the usual way with bias
binding.

The two pieces of parchment or selected
material are marked with a fine pencil mark
at the top and bottom as a guide for the
necessary creases, In this case, the dots are
placed at 1in. intervals. The pleat is
obtained by folding over the first inch and
creasing the material firmly and evenly and
this is followed by the second inch which is
folded in the same way but under (this opera-
tion is shown in Fig. 8). In this way both
pieces are pleated. The final join is obtained
by bringing the two ends together, ie., by
placing the last fold of one over the first
fold of the other.

Th: necessary holes should be punched at
this stage—the ultimate shape hangs upon
the accurate punching of these holes, which
must be at equal distance apart. It is the

cord which pulls the lampshade into its final

Fig. 7.—The pleated lampshade.

made-up shape. These holes should be approxi-
mately 1iin, from the top and bottom edges
of the pleated folds and some }in., or a little
less, from the front edges of the pleats. The
holes which form the notches into

which the ring rests should then be
punched and these are at the same
level except on the back of the edge
of the plears. The selected cord may
now be threaded through both the
top and bottom holes. Commence
in the centre of a strip and leave
the ends to be neatly tied after
the bound rings have been placed
in the prepared notches. The rings
can, with advantage and for added
strength, be stitched at intervals
when the pleating has been suitably
arranged.

The cords are then pulled together
so that they fit the rings and they
are finished off by means of tying
two knots. At each end, a short
length is left, the cords are knotted
again and the ends are treated to
form a decorative tassel. For greater

Fig. 6.—The completed tubular lampshade.

security thread may be used to catch
the lower cord to the lower ring.
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In this case the pleats are evenly arranged
around the frame. The finished pleated
lampshade gives a sun-ray effect when
illuminated. This pleated style is suitable
for all sizes from s5in. chandeliers to some
36in. to be used as floor standards. The
shape will vary with the diameter of the
two rings between the styles known as
empire and coolie. When working upon a
definite shape or style, it will be found that
by adjusting the pleats formed by folding
the angle of the slope of the ultimatc made-
up shade is determined. The narrow end of
inverted shades may be closed by fitting
a cut-out circle of parchment or other
material used and placing this in position to
fill the centre.

The Frameless Lampshade

With the aid of a suitable gimbal or
pendant ring for support a frameless lamp-
shade may be made from scored and cut
thick paper, lampshade parchment or sheep-
skin. The size of the sheet used for the
work will depend upon the ultimate size of
the finished shade, but in the main such
shades are best employed as wall brackets
(see Fig. 9) or hanging shades, which are,
on average, some 22in. in length by an
approximate depth of 8in.

The sheet of material chosen is pencil drawn
as shown in Fig. 10, lightly scored lines being
made with a blunt instrument horizontally.
In between these two scored lines, cuts
are made and when completed in their
vertical length a fold is made at the middle
along the horizontal length of the material.
Sufficient end portions are left available
for the final operation of gluing together to
make up the circle. There are many
variations possible in this form of shade,
varying from single to double styles and
these are obtained by two rows of cuts
one on top of the other. This will need
a double folded set of lines to produce
the double pattern effect. Various types of
cuts may be made, varying from quite straight
ones to slits, narrow diamonds, ovals and
other interesting patterns, taking care not
to cut too much of the material away so
that too much light is thrown out through
the finished shade. Tinting or 'colouring
plain material can give effective results,
particularly in the case of graduated colour-
ing. These shades may be produced very
inexpensively as wire frame, trimmings and
binding are not required.
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: X yod
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P side
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Fig. 9.—The frameless
type of lampshsade.

Alternative
Applications
Other wuses

for this type

of work are
in connection
with pie and.
cake frills,
where cut

materials of a

fancy kind

may be used
to decorate

cakes and
pies at
parties, etc.

The addition
of some fine
cuts to give a
fringed edge
makes the job
complete, -

In the field of parchment, old bottles of
a decorative shape may be covered: by
parchment cut to a suitably shaped size and
thonged and stitched at the edges. One
complete circle of parchment of a suitable
diameter with one

“~
——

The fromeless shade
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required, cut a quarter of an inch larger
than the mat itself, thonged and bound
around the edges, will cover the old mat
and render it attractive and usable over a
long period. All of this work may be
decorated with transfers of the slide-off
variety or otherwise treated with some form
of tinting or decorative work, Where
cork mats are used, they are inclined to
break and crack at the edges and their life
may be considerably lengthened at the onset
by treatment with sheepskin parchment,
which is very durable.

The artistic handicraft worker will find
that most attractive work may be carried
out on sheepskin parchment and anything
from greetings cards to ornate certificate
work ‘may be carried out in full colour
and cut and folded to shape as desired.
Boxes may be covered with this parchment,
the individual pieces being measured in
size and cut a {in. larger for the purpose
of edge binding. In addition to wastepaper
baskets, fancy boxes for paper spills, gay
needlework boxes, novel bookmarks and
book covers, there are many items in the
field of parchmentcraft itself. Care should
be taken of off-cuts, which in some types
of lampshade making may be quite big—
as these are used for crafts of the kind
outlined. Even the very smallest clippings
come in for flags, place cards, sandwich
flags and pendants. Always cut pieces
used for covering purposes 1in, larger to
allow for a good strong binding edge. Use
a thong and bind strongly without pulling
the work out of shape. Hold any work

half circle stitched
round half the |-
diameter will make a
good pochette for
doyleys, the pattern
of the doyley being
seen in the half not
covered, In the same

Lightly score e¢ b} T

=8

way, a square of
parchment with a tri-
angular piece stitched
half way across will
make a good serviette
holder. Old table
mats may be
ré-covered with wash-
able parchment and
thus kept clean and
hygienic. Two circles
or other shapes as

8end in to circle & glve

Overlap for glueing

| !

~—Complete length is twice the circumference of largest circle (can be more than one piece with ——am

Mofle for smalf ring /

Largest ring

Small ring with bulb clp

Hole for largering

Circle of perchment

N

IALAL

»\ A glued yoints)

AL

e

Ring slides’ down siit into hole

Strip folded to
meke concertina

Fills centre

Smail double
pattern varation

Fig. 10.—Marking out and folding the frame-
less lampshade.

together with clips or pegs until all thong-
ing pr stitching has been completed. White
base pastes or.adhesives are best for glued
joints as they do not mark the white or
light shades™f parchments and thick papers.

It is also well to remember that sheep-
skin parchment lends itself to first-class
stencil cutting where master patterns are
required for mass production or a number
of units. An outline is first drawn on the
parchment and the figure, letter, design or
motif is then accurately cut out. Oiled
parchment is used for lettering wooden
cases and designing on lampshades them-
selves.

Match the Room

When making up lampshades, the size
must suit the room and the fittings to carry
them. A large lampshade perched on a

-small table looks very odd in a small room

and likewise, a small shade looks out of
place in a large room unless there are a
number of small units. Light reflection
and the place where the light is really
required -are also important considerations.
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BASIC CAMIERA MOVEMENIS

The Moving Lens Panel

By E. Clements

LTHOUGH the vast majority
of amateur photographers
use a camera of what might

"be called the basic type, without
.the refinements of movement of
lens panel and camera back, the
occasion will sometimes arise when
a really first-class record has to be
made of an object or building and
in these instances the use of camera move-
ments will produce a much better picture
both pictorially and technically. A camera
having such versatility should then be begged
or borrowed; it is in fact in only a very

Fig. 1.—Using the dodge “of tilting the lens
panel forward to increase depth of focus.

small minority of cases that even the very
basic refinement of a rising front s
unnecessary.

Whatever the problem to be solved, the
same basic corrections will be used. An
angle shot of a can of paint will receive
much the same treatment as that of a
gasometer.

Minor Corrections

In many instances only a very small
correction of either back or lens panel can
effect a considerable improvement in the
result. For instance a useful dodge, much
used by . commercial photographers, is to
tilt the lens panel forward slightly when
photographing a public dinner; this gives
a far greater depth of focus, covering people
quite near the camera and those at the
back of the _room. This achievement,
using a large negative, is not always possible
even with a small stop. This point is
illustrated in Fig. 1, which was specially
taken using a 13.5 cm. lens at full aperture
of f/4.5 to show the great depth obtainable
with this method. To achieve a similar
result by stopping down would have meant
using an aperture of abour f/16. Note
the sharpness of foreground plants and
distant building. This technique is, of
course, of greater value indoors where the
use of a very small stop might be impractic-
able, owing to the long time exposure
involved.

The type of Camera
possessing the movements
described in the article

The Movements

The main camera move-
ments are the two-way
swing back {a back swinging
about both the vertical and
horizontal axis) and the swing
front swinging about the
horizontal axis. The use of
all these movements naturally
presupposes the aid of a
tripod, for the cffect of each
degree of movement has to be
observed on the ground-glass
screen and the amount of
movement in any given cir-
cumstances will, of _course,
depend upon the size of nega-
tive in use. A whole plate
requires very much more
movement than, say; a ! plate,

and Camera Back Explained

Tall Buildings

When working close to a tall building,
however, a simple rising front may not be
sufficient to include the top and in these
instances the swing back is used; reference
to Fig. 4 will show how the back is main-
tained in a vertical position whilst the
camera is tilted upwards sufficiently. This
method results in some loss of geometrical
exactness but is nevertheless often unavoid-
able. When using the swing back in this
manner it will be necessary to employ the
smallest stop possible although tilting the
lens panel forward will help in ensuring
all-over sharpness. It should be remembered

Fig. 2.—Using the i

swoing back and rising
front to correct exag-
gerated perspective,

Fig. 3.—Using the rising front and swing
back in order to obuviate the necessity for
tilting the camera. On the right is shown
the sloping verticals which are the result oy

tilting the camera upwards.

where the normal depth of focus
is greater.

In addition to the above there is
also the rising front which is often
used in combination with the swing
back. This is used to maintain
vertical lines parallel to each other
whilst eliminating unwanted foreground and
incluaing more of the top of the subject; in
fact, it obviates the necessity for tilting the
camera (see Figs. 3 and 3).

Side elevatron

that the use of
a rising front
increases  the
effective area of
negative that the
lens is required to cover and it
must be capable, therefore, of
actually covering a plate con-
siderably larger than that in
use, otherwise the use of the

Plan

rising front will cause cut off.
The method of -wusing the

swing back to help correct
exaggerated perspective in the lqngtl) of
a bu11d1ng or similar subject 1is illus-

trated in Fig. 2. This exaggeration is usually
more pronounced when wusing a wide-
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performing in line. In these instances the
very high shutter speeds necessary call for
large stops: therefore any dodge to obtain
greater depth of field is extremely useful.
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Portraiture .

It is not perhaps generally realised that
camera movements have their place in the
portrait studio; for instance an effect of
slimness in a mode! which may be carried
to caricature lengths may be induced by
tilting the camera downwards and then
raising the lens panel to include the head in
.a’ suitable position on the negative (see

Fig..4.—The procedure used for photographing
tall buildings from a close viewpoint, using the
swing back with the front rising and tilted.

angle lens, which is often required for this
type of subject, and can be modified
considerably as indicated. Apart from such
correction this movement ensures maximum
definition over the whole picture even when
using Jarge stops. It is an invaluable aid
in all architectural work but also has uses
in other types of photography. One could
use it for instance at sports meetings when

slinmess in a model.

. o
Fig. 6). Also if .a group of two or more
people not in exactly the same plane is to:
be photographed then the use of the swing-"
back as in Fig. 1 wil ensure a similar
degree of sharpness over the whole group.

It is permissible to do all manner of things
with the camera body and lens panel but.
provided that the back of the camera is
maintained in a truly vertical position then

shooting from a static wiewpoint such as

all vertical lines will be parallel on the

hurdle races or jumping events to obtain Fig. 5.—Use of the rising front alone to avoid negative even if some geometrical distortion

sharp image of a number of athletes

Single Picture

graphic is the o

operative section, ' A

It is very diffi- - " i -

’ﬁ"-_'j'c'..
>y .k -

cult, adequately, tc
portray a subject
in only one picture,
and very muchk
easier to take a

Fig. 1 (Right)—
Round-Britair
cycle race.

l‘

series of pictures,
but if you can give
the complete storj
in a.single print,
the satisfaction is
so much the
greater.

Fig. 1 is a
photograph  which
gives the whole
story in one shot;
a Round-Britain cycle race, organised by cer-
tain interests who were trying to popularise
the drinking of milk. Of course, it was just
luck that the man with the sign on his back
should stop just where he did, but the “ art ”
came in ‘“ seeing > the picture.

Fig. 2 was taken early last’year. It
depicts Mr. A. Gaerter and Miss Patricia
Nettleton, two of New Zealand’s tennis
players, on tour in this country, playing in

Fig. 2 (Rigﬁt)..——“’Tlle prize

n view.

Stc;ries

HOTOGRAPHERS often overlook the the finals of a mixed doubles match. The (Concluded from
fact that in the word photographic, prize was the two cups in the foreground. page 183)

tilting the camera. occurs.

By H W.
Cull

The Inventions of
Professor
Krankopf.

Auster aircraft flew about the building
avoiding all obstacles, doing every kind
of aerobatic.  Some apparent fault in
the transmitter caused the model to disap-_
pear through a ventilator and so it was
Jost. Servo-mechanism firms offered the
Professor large sums for his secrets but he
refused to sell, saying, in his ponderous and
grave manner, that the world was not ready
for such inventions. The truth is that he
had stuck a bluebottle or a bumble bee -to
the nose of the tiny craft.

1 firmly believe that Professor Krankopff
was the first man ever to make a success
of perpetual motion. His machine was
mysteriously destroyed by agents of an
American corporation. I have no doubt that
there- will be some gnashing of dentures
when ' these agents recognise the layout -in
Fig. 5. A special pulsating turbine drives
a D.C. dynamo- which supplies current “to
the electrolytic cell delivering oxygen and
hydrogen to the turbine, Permanent mag-
niets are used in the dynamo to conserve
current and all other parts are heat insulated.

Space does not permit me to do more
than .touch upon this great man’s other
inventions, but he left me with a cigarette
lighter of novel form, which, when I tried.to’
use it g§v¢ a green flame—this went out and
a jet-of~water -squirted iRto my eye.

Fig. 6.—Using camera movements to emphasises |

-~
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LUNAR ROCKET LANDINGS

<-<ﬁ@con£ 2

MOONSCOPES 99/6!!

COMPLETE SET {8.7.0. Postages 15/-.
OR 20/- DEP. 10/- WEEKLY
See the Moon at close quarters.
Examine the huge craters and possible
evidence of coming rocket landings.
Observe Saturn's rings, Nebulae.

outer galaxies, Sputniks, etc.
Specification. 2 in. dia. Astro Re-
fracting Telescope, length 39 in., mag.
53X finear {equivalent to 2809X area),
weight | Ib. 12 ozs. Superior hammer
beaten finish. Price 99/6. Regd. post
and packing, including strong stowing
cylinder, 12/,

Accessories.  Altazimuth Portable
Clamp Stand, 37/6, p./p. 2/6. Fixes
anywhere. High Power Eyepiete 80X
Linear, 30/-, p./p. 2/- (brings Moon
within approx. 2,875 miles range).
Inclusive Postages for Complete
Set, 15/-.

Extra High Power Eyepiece. { in.
focus to fit above. Mag. 106X linear,
40/, p.fp. 2/-.

Self Adaptable Astro. Kits. 67/6,
p./p. 3/6.

Astronomical Books, Charts, Maps,
Revolving Planispheres, etc. Schools
and Colleges supplied. World-wide
testimonials. Stamp for full particulars
and ists. Photographs 1/- set.

J. K. M. HOLMES & CO. LTD.

Scientific Instrument Makers,

(Dept. PM42), Martins Bank
Chambers, 33, Bedford Street,
North Shields, Northumberland

i
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Fhorographers !

Here's everything you need to

‘PRINT-IT-YOURSELF’

pictures—an absorbing hobby !

developer 1 packet of developer
468, 1 tin of acid hypo fixing
powder 1100c.c. Azol developer.

FOR CONFIDENCE IN PHOTOGRAPHY—

onvy £1=17-6

; COMPLETE
i4From Photographic Dealers Everywherel

This inexpensive outfit will set you up to print your own

The equipment includes :

Printing frame (3} x 2i), packet of See-Thru masks,
2 plastic forceps, 2 clips, thermometer measure, 2 ,plate
dishes, dark-roomlamp (batter yoperated) 1pa(,ketofM Q

"JOHNSONS

OF HENDON LTO

THE PEOPLES ==
ARC-WELDER
ARSMOTIiE {f

Complele with
all accessor'es

mains.Infinitety’
\ariable conrrg!
of weldmg curr-

Iy hand-
vhee Weids up

10 any thickness
: ; P @
A8 iB-60 inc ouirveav} vitn min ouoER

with singte or multi-
Uses 49 & i6 gcstsnurd Flux Ceated

cle rUns adown to
225.5heet. For the
Electrodes. Some of each supat
otorisr, Houseno.der ' UalGe  Erive Blectredes ug’/:f
CEM BuWNBL PoST

& Enginger.
- NEST OF DRAWERS

= Overall size 7° wide x 5 dee
= ] x 11 high. 12 drawers, eacg
measuring 3 wide x 1}° deep
X u!nzgh Useful storage for
the ‘“ngineer, motorist and
mgg householder for nuts. bolts
=y andsmall comuonem.s Green
enamelled. §] P o 2

TRANSFORMERS
ALL 220/250 V. AC.
INPUT

CONTINUOUS RATING

EAGH £5.19.0.
OUTPUTS :
(13212-18 24A
30
5 V. 80 Avs V .12 Amps,
18 V. 30 A
110120 V 4. Ampg

55 V. 12& mps.
6.3 V. 18 Amps. or 12.6 V. 3 Amps.

12 V. HAND
DRILLS

chuck and length ol fiex AC,DC,

with ,
takes 1) amps, works from car battery or

iransformer, weight 7 lbs.
24 volt Hand Drill available, takes 5 amps,
AC/DC welght 74 Ibs., 26.18.6 cach P & P.

HARMSWORTH TOWNLEY & CO.

dordan Street, Knott Mill, Manchester, 15

SCREEN FABRIC

MAKE YOUR OWN
PROJECTION SCREEN

High Grade Fabric as used by Commercial
Cine Soreen Manufacturers.
48in. wide, any length cut at 18/- per yard

Oor—-
CUT PIECES
48in. x 36in. 18/~ 48in. x481n 24
GOin, x 48in. 30/- T72in. x 28
Send 3d. stamp for samples and inqtruct.lum
for making your own 11 Up " Screen
SPRING ROLLERS (Self Actln") litn
dia. Swedish Manufacture, complete with

Brack
6in. 9/6 42in. 10/3 ; 48in. 11/- : 54in. 13/6.

SAWYERS LTD.
ST. SEPULCHRE GATE
DONCASTER

NEF
S.?EEEFTR&!&,‘S\I!QRM

Essential (o success in any walk of life ! What-
ever your age, you can now prepare at home for
the important new Gemerat Cert. of Education
Exam., on ** NO PASS—NO FEE” tcrms.
You choosc )mlr own sub)ccls—Educnnonul,
C cial or T
big extension of subjects gives cveryome the
chance to get this vatuable Certificate.
SENO FOR FREE 136 PAGE BOOK
Full details of how you can obtain the Gencral
Cert. are given in our 136-puge Guide—Tree
and without obligation. Personal advice on
request.
Write taxday, School of Carcers, Dept. 160,
29.31, Wright's Lanc, London, W.8.

J%School of Careers
ELECTRONIC FLASH

Condensers, Pulse Coils, Resistors, otc.,

for full list and circuit diagram for
SU-joule instrument,

tangham Photographic Insts,, Led.
132, Stanley Park Rd., Carshalton,
Surrey.

ENLARG

INTO
BEAUTIFUL

(PM2) 37, BEDFORD |/ enclose ¢
STREET,

LONDON, W.C.2. ~ [NAME .-

| PICTURES
with an INEXPENSIVE ENLARGER

ONLY AGISCOPE e
@ HApecial  Agilax
—& coat,e; lemrg PARAGON
@ Folds flat—easier . Tukea all pegatives
l2 to store. up to 33 x 2i, large,
® Masks for all \ well ventilated
S ) (o "\ fsmphouse,  satin
% M 23 x 3. \ ar(moo:h twin bar
\ ocusing, auperd
Ap enlarzer 30 easy i Anivh completepwil.h
(o] o use .. .50 exsy \\\\ din. Achromat lens
o buy -
Di|N OWN  and ONLY 12 6 DOWN
monthly pay- and 12 monthly
E T ments of pagments of 25 4.
H :(')i& iec;s‘}l Cash Price £14.15.7.
s '
S O CNOME GAMMA i1 GNOME
25 . BETA Il
' A precision built i ox 2
instrument for the
P minlature camera sty socut-
T A user, Hinged ;:’ e“‘"‘{g"_'
negutive carrler. L] rge cool Quu‘q;
Y Large attractivety ","“' ‘::;I-
g igned  lawmp- [ mm?:‘ con-14 ;
ouse, Twin bay qme ——
SEND | focusing.Complete “‘e“%’ﬂ‘ g“ﬂ“ﬁgﬁ e — el
with first. qualit il 3
F . lote  with
OR optical condenser Bom;{)‘ t ke “
FULL and 2} achromat ct ey ;
lens. ONLY 7'8
LIST | onLy12 6 DOWN DOWN snd 12
and 12 monthly monthly pay-
payments of 23 7. ments of 15/11.
gﬁhl:rll(cle ash Price
£9.5.1;

ANDS & CO. B4 DAY FREE TRlAI.
HUNTER LTD. jENO e ? Dan Free Trial..

STRAND, ll am interested in.
AME .
TEMple Bar 8858 |swnsnvm'niz

YOUR
SNAPSHOTS

GOING ABROAD?

Language Problem Solved

THE problem of learning a Foreign

Language in half the usual
time has been solved. The Pelman
method enables you to learn French,
German, Italian and Spanish without
translation.

By the Pciman system you learn
French in French, German in German
Spanish in Spanish, and ltalian 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 10 attend.
The whole of the instruction is given
through the post.

Send for the Free Book

The Pelman method of learning lan-
guages is explained in four little books,
one for each language

RENCH, SPANISH
GERMAN, 1ITALIAN

(Also .Courses in Afrikaans and Urdu).

You can nave a copy of any one of
these books, together with a specimen
lesson. gratis and post free, by sending
for it to-day.

POST TEIS FREE COUPON TODAY

Pelman Languages Institute,
130, Norfolk Mansions., Wigmore St..
London, W,
Please send details of Pelman method
of learning :
French, German, Spanish. italian
(Cross ot three of these) |

| Name ..

[ Address ...

O O O ey
WELbeck 1411 -

Pelman  (Overseas)  Institutes @ Delhi,

Metbourne, Durban, Paris, Amsterdaim



Congratulations

IR,—On the .occasion of PRACTICAL
MECHANICS’ 25th anniversary, may I
add my own sincere congratulations to the
many you have undoubtedly received. ;
I bought my first PRACTICAL MECHANICS
in 1938, and in a state of furious concentra-
tion, read it from cover to cover in one long
session, Subsequent issues have never failed
to increase my knowledge or to delight me
with articles on “ what makes things tick.”
Thank you for many hours of pleasure
and instruction and may I wish you success
in the future.—A., L. Brobik (Hants).

Velocity of Light
SIR,—Wilh reference to Mr. B. A. King’s
letter in the September issue regarding
my letter which appeared in the June issue
relative to light. He corrects me by giving
the velocity of light as 186,000 m.p. sec. in
air and vacuo. If he had read my letter
carefully he would have seen that I took
186,000 m.p. sec. as the velocity. My error
is, therefore 000,000 miles per second. The
discussion was not on the value of a physical
constant, but on the means of conveyance
of light, . ) 4
[ T he velocity of light is 186,282 m.p.s—Eb.]
The experiments to which he refers were
made on the surface of the earth moving at
a velocity 18.5 m.p. sec. around a sun
moving at about 200-250 m.p. sec. )
If a person were to measure the velocity
of sound in a railway saloon carriage moving
at 60 miles per hour with the windows closed
he would find the velecity to be 1,100ft. per
sec. If, however, he put his measuring
apparatus outside the window of the train
he would find it to be 1,016ft. per sec. in
the direction of the train’s motion and
1,188ft. per sec. in the opposite direction.
Measurement of the velocity of light on the
earth’s surface is in a like condition, Light
is a wave motion. It used to be assumed
that the motion was in a medium-waved
ether, but the moderns, since the time of
Einstein, have scrapped the idea of an ether
and given us nothing in its place. The
present state of the theory of light propaga-

tion is, confused. Some say it is con-
veyed by photons which are imaginary
wriggling snakes of energy shot off at

186,170 m.p. sec., which have no mass.
Others say it is waves in a ‘‘ something ”
(they fear to say ether). Some say it par-
takes of both photons and waves in'a * some-
thing.” The subject is very complicated as
they also assert that each wave in the

photon carries exactly one quarter of energy’

which is 6.6 X 10-27 erg./seconds.—
THos. H. WEBSTER, A M.I.C.E. (Northum-
berland).

MADE ANYTHING FROM P.M. LATELY ?
We are interested to hear from any of our
readers who have made any of the ltems
described in ¢ Practical Mechanics ” recently,
and will publish letters commenting on our
designs and including a photograph. We pa;
10s. 6d, or a guinea for every Ictter published’f

NEWNES: PRACTICAL MECHANICS

Remote Contro! Camera
IR,—In your November, 1958, issue,
J. Matthews requested information on
operating a camera by remote control. A
method I have used incorporates a magnet
and the hammer of an electric bell and
a flat flashlight battery. I used a cable
release and as I found only a small voltage

‘was necessary, the whole unit was placed

inside a small metal box with a U2 or similar
small battery. This worked at over 2oft.
A similar method to this is described in
“ Hints, Tips and Gadgets for the Amateur
Photographer,” published by Fountain Press,
—J. D. WiINK (Greenock).
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The Editor Does' Not Necessarily Agree with the
Views of his Correspondents

Outboard Motor Boat

SIR,—I have pleasure in sending you a
photograph of my completed outboard
motor boat, which I built from your designs.
I am most satisfied with this and must
compliment you on an excellent design and
simple, easy-to-follow instructions.  The
boat rides well, is practically impossible
to turn over (this makes it ideal for children
to use for diving), it rows easily and with a
load of six adults (approximately 70 stones)
still has at least 3in. of freeboard. It will
take plenty of hard knocks—I'm more than
satisfied with this handy little boat.—R.
SHARDLOW (Cheshire).

o IS e B

My. Shardlow’s * Practical Mechanics ** Outboard Motor Boat in use.

Piano Rattle

IR,—In the "September issue under

“ Information Sought” H. Bannister

inquires about a rattle in his piano when
the keys move.

This trouble could be caused by some
of the circular felt discs on the pins on
which the keys are pivoted being worn
through or missing. Also, any of the felt
used in the making of the moving parts
worked by the keys may have worn through,
or a wandering moth may have laid eggs
somewhere. and the grubs caused the
damage. Something may want lubricating
with powdered graphite.

What is quite likely, however, is that as
the piano is played, something slightly loose
inside is caused to vibrate in sympathy
with one or more notes, and the only thing
to do here is to-systematically go over the
piano, first outside, then inside, touching
everything likely to be loose, while the
piano is being played. Having located the
cause, it can soon be put right.~ Should all
these rattle detectors fail, remove the keys
in turn and examine them, also the other
moving parts.. M. M, Dawes (Kent).

Transfers
IR,—Re Mr. ‘Francis’s query in the
November, 1938, issue under * Infor-

mation Sought” on how to make transfer
numerals, These may be bought at mos}
aero-model shops.

If a special size or colour is required
the transfers can be made as follows:

Take a sheet of gummed paper (the type
that you moisten) and give it a coat of
clear dope, as used on model aircraft, on the
gummed side. The design is then painted
on, using colour dope, after allowing the
clear dope to dry thoroughly. i

To apply, cut out each numeral on i
piece of the backing paper and soak it in
water until the transfer becomes loose.
The transfer, complete with backing, is
placed in the required position and the back.
ing slid from under it. It should be pressed

down with a damp cloth and varnished
when dry. It is best to use them fr
as they tend to crack on keeping, especiall
if bent.—S. R. BROADFOOT (Dunstable). = !
Ink for Plastics ;
IR,—With regard to W. Montagu’s
request for information ' in the
November, 1958, issue, on an ink for
plastics. I discovered by accident that Joy

Plané Cellulose dope is non spreading and"
deeply penetrating on plastic and- I would
suggest that he experiments with this. It

.is obtainable from most aero-model shops.—

R. P. BayLIE (Aldershot).
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MERCURY U-TUBE BAROMETER

IR,~In reply to the query in the
November issue by W. M. Roberts
ander “ Information Sought” about a
mercury U-tube barometer, the reference
made to “glass balances” makes me feel
certain that he is really referring to an
antique “ wheel barometer.” This instru-
ment has glass weights that move the
pointer round the dial via cords and a
pulley wheel.

The barometer tube itself contains the
usual 3oin. or so of mercury in the long
closed limb, but it is the height of mercury
in the short open limb that must be correct,
as it is here that the mercury works the
pointer. The level should be adjusted, by
adding or subtracting mercury, so that when
the atmospheric pressure is known to be
about 30in. about 1in, of mercury remains
in the wide part of the short limb. The
level can also be checked, after the weights
are in place and the pointer correctly set, by
gently tilting the instrument sideways and
watching the pointer and mercury level.

It should be noted that a rise in atmo-
spheric pressure will cause a fall in the
mercury level in the short limb of the
tube, and a fall in air pressure produces a
corresponding rise at this point.

The weights themselves must be of glass;
metal would contaminate the mercury. The
one that slides down the open end of the
barometer tube must do so with as little
sideways movement as possible, and. must
have a flat bottom to rest squarely on the
mercury, also an eye formed at the top to
tie the thread to. The thread should pass
at least once round one of the grooves in

Projection Screen from Old Map
SIR,——In reply to M. J. Feest’s query in

the November, 1958, issue. I would
suggest that he paints the back of his map
with two thin coats of flat, dove grey paint.
When thoroughly dry and hard, repaint
with aluminium silver paint. This should
produce a satisfactory result for all practi-
cal purposes.—R. B. GARNISH (11fracombe).

— —

the double pulley and through a hole in the
rim, where it is knotted. The other weight
T is made in the same
way, and its thread is

J* taken at least once

’ L _{ round the other
groove of the pulley

in the  opposite
i direction, and fast-
{ ened there. This
weight slides up and
down a separate
length of glass tube
mounted next to the
barometer tube, and
must be just a little
lighter than the
weight resting on
the mercury, so that
when the mercury
level fallsg, the
weight will  sink
with it and pull the
pointer round. The
weights are from
1%in. -to 2in. long,
and are readily
made from glass
! rods of the right
| diameter, or from
6" glass tubes with a
| litde lead shot in
each. The spindle
carrying the pointer
should be very free
moving without

U-tube barometer.
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shake, and itself counter-

balanced.

The aneroid barometer is a more difficult
proposition, as it depends what is really
wrong with it. If the only fault is the
pointer reading too high or low, there is a

,hole at the back of the instrument, through
which can be seen a screw which, when
turned, will reset the pointer to the correct
reading. The working element is not a
diaphragm, but a flat, circular capsule
exhausted of air, so that it expands and

the pointer

contracts as the outside air pressure varies. '

It is connected to a -flat spring, and its
movements are transmitted by levers to a
fine steel chain that pulls the pointer round,
this being caused to return as the chain
slackens by a hairspring. The movement is
very delicate and should be treated with
the same respect as a watch. If the pointer
does not move with the air pressure, the
capsule may be punctured. or damp may
have caused rust on any of the fine pivots
of the levers, or on the steel chain. The
hairspring may be broken from the same
cause.

Close examination of the parts by care-
fully taking the movement to pieces may be
necessary to find the fault.—M. DAWES
(Kent).

SIR,—In reply to reader W. M. Roberts’
query in the November issue. The
balance weights are as follows: the one
resting on mercury }oz. approx., and the
counterweight is I/I10 oz approx. (=1
farthing), the wheel is lin. dia. The total
height of mercury is 33in. maximum (see
illustration).—H. QuUIRK (Middlesex).

PRACTICAL MOTORIST &
MOTOR CYCLIST

Edited by F. J. CAMM
January Issue Now On Sale

PRINCIPAL CONTENTS :
Airsprings—the Suspension of the Future ? ;
Notes on Cylinder Wear ; A35 Maintenance;
Beginner's Guide to the Motor Car ; Main-
Exhaust Valve
Failure ; Ignition Timing ; Overhauling the

taining Hydraulic Brakes ;

Austin Light Twelve-Four ; Overhauling
the Triumph TR2 ; Motor Cycles for 1959 ;
Mopeds for 1959 ; Scooters 1959 ;
P.M. and M.C. Data Sheet.
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THE EQUAT

SIR,—The reply given by you on page 110

of your November, 1958, issue to Mr.
E. Mason needs modification and, therefore,
perhaps you will permit me to mention the
following: (1) a sundial can only give local
apparent time and, therefore, a time signal
would have to be corrected for longitude and
“equation of time” to arrive at ‘“correct time”
at place, (2) to read time by a sundial, access

DETAILS OF THE

SlR,—Re Mr. Hummell’'s query regarding

details of an electric rifle, which
appeared in  the October issue, |1
enclose a sketch of one which is in

my possession.

The bulb is an ordinary torch bulb and
is mounted on a piece of insulating material
fitted with screws for lateral and vertical

1% Lens

ION OF TIME

must at all times be available to the Nautical
Almanac or other publication where the
equation of time is given, i.e., plus or minus
to apparent time, (3) there is no such direc-
tion as due north or due south. The correct
description is true north or true south, ie.,
the meridian lines as indicated on a
Mercator’s Chart.—E. W. L. Evaxs
(Captain, Foreign-going shipmaster).

ELECTRIC RIFLE
adjustment. It is at the focus of the lens
so that the light beam leaving the barrel is
parallel-sided. For this punpose the lens is
made so that it can be moved along the
barrel.

To fire the rifle it is cocked by drawing
back the bolt which is fitted with a catch
(see illustration), this draws back the damper

arm, When the trigger

? 7 /¢ Butt, .
o Barrel  Bulb Qacks;grp Dam;.n{' © Sprmg/oodod bot - u is pulled, the _bolt
N ) \ el shoots forward, but
a0 ! the damper arm takes
i ' l—‘_“" s h 5 to 10 seconds, Dur-
: ; \ . ing this time the cam,
3 = ] Aew ... marked C in the illus-
Foresione | Focal length of fens | Slow moving  Spring  Battery tration, depresses the
9 equal to this distance! arm contacts top contact, so lighting
thz bulb, The cam is
’/Spring so arranged that the
bulb goes out when the

R

E’E':g“ plunger is fully cocked
matching 4 and when it is fully
; on ‘17_”"';0" y A~ returned, The cam is
Details of %~ i) made of insulating
electric rifle. Clears damper b material to  prevent
i / . [ Sering accidental . shori-circuit-
These two engage I / ing through the damper

when cocked
\

S Trigger

body.—S. R. BRroaDn-
FOOT (Beds).

-
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of New Tools, Equipment, ctc.
HOME NICKEL PLATING KIT

’I‘HIS outfit is designed to
produce work to com-
mercial standard and is capable
of production on a small scale.
It consists of a special plastic
tank, nickel anodes, rods for
work and anodes, wooden sup-
port frames, connecting cables,
nickel solution mixture, cleaning
chemicals, copper wire, battery
and instruction manual. This
manual contains the information
necessary for the amateur to
start plating, including details
of the plant and instructions for
assembly. The kit is marketed
by Leslie Dixon and Co., 214,
Queenstown Road, Battersea,
London, S.W.8, and costs 9os.

plus §s. postage.

The new home plating kil.

L]

The “B.N.T. Slickbit»

0S. TYZACK & SON LTD, of
) Sheffield, have placed on the market a
kit which enables owners of iin. power drills
to make swift clean holes from %in. up to
1}in. in hard- or soft-wood, wallboard and
similar materials. The
kit consists of six bits
in a red plastic wallet,

Two views of the ‘“ B.N.T.
—  Shckbir.”

complete with a shank and Allen key. The
bits are attached to the shank with the Allen
screw and are instantly interchangeable.
The complete B.N.T. Slickbit kit costs
10s. 6d. from ironmongers and tool
merchants.

Christmas Cracker Outfit ———

AIETY CARNIVAL NOVELTIES, of
Amen Corner, Tooting, London.
S.W.x7, supply for ss., post free, a begin-
ner’s outfit for making Christmas crackers.
Except for the formers, which can easily be
made out of cardboard or bought at
additional cost, the kit contains all the
material necessary to make two dozen
crackers. Gaiety Carnival Novelties also
supply a large vartety of fillings for crackers,
which range from wire puzzles and fashion
clip brooches, to assorted plastic charms. All
the other necessary matenals for Christmas
crackers are also obtainable, such as already
crimped crépe paper, snaps and glitter
powder for decorating the crackers and
boxes for the finished product,
After practising with the beginner’s outfit
it could become a profitable pastime, it can
also act as therapy treatment for invalids

and physlcally handicapped people.

“attachment retails at 4s.

January, 1959
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Ultrafix Rapid Fixing Solution
OHNSONS OF HENDON LTD. supply
a new amateur size of their Ultrafix -
Rapid Fixing Soiution. Two of the main
features of this improved product are: its
greater concentration, the dilution being ome- .
to-four, and the fact that the hardener, pre-
viously sold as a separate solution, is no
included as a2 powder packed in two separatd
polythene bags. This packing, making 1,200
ccs. for negatives or up to 1,700 ccs. for
paper, retails at §s. 6d., from local photo-
graphic suppliers and chemists. AN

Jar-Ak .
THS rubber cap. holds a 1lb. jam jar
securely under shelves or benches.
It provxdes extra storage space in workshops; « g I
etc, It is easy to fix and the jar sxmpfy,.. iy
snaps in and snaps out. The caps cost.
o el
A typical Far-Ak e
installation. :

i3
iage

1s. 3d. each, including post-
age, from William Frost
Limited, of 68, Lancefield
Street, Londen, W.r0. Six
cost 7S. including postage,

Correctxon
The photograph of the Myford momsmg 3
attachment in last month’s Trade Nofes. "“’3
inadvertently appeared in reverse. W
apologise for this error.

{4 I}

NEW WOLF PAINT REMOVING ATTACHMENT

A NEW paint and varnish removing attach-

ment has been introduced by Wolf
Electric Tools Ltd. The manufacturers
state that it is the quickest, cleanest and
most economical way of removing paint and
varnish from wood or hardboard without
damage to the undersurface. The attach-
ment can be used with all makes of }in.
home power tools and it consists of a 4iin.
dia. perforated disc, cooling fan and arbor
assembly. ‘It can be used time and time
again and will save a considerable amount of
money normally spent on sanding discs.
The perforations on the disc allow the
paint or varnish to be taken away from
the work without causing dust. The cool-
ing fan lowers the temperature of _the
removed paint, thus avoiding clogging. The
I o9d. complete and
is obtainable from most ironmongers, etc.

(Right).—The new paint and varnish removing
attachment in use.

T
ad

# i(
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AND WANTS

The pre-paid charge for small advertisements is éd. per word, with box number 1/6 extra (minimum order 6/-).

Advertisements,

together with remittance, should be sent to the Advertvsement Dlrector, PRACTICAL MECHANICS, Tower House, Southampton
Street, London, W.C.2, for insertion in the next available issue.

ELECTRICAL

E}.’I‘RACTION FANS, 6in., silent
shaded pole, no interference,

AC. on]y Ence 20/-, post 2/-; also
New h.p. Universal 230v.
Geared Vlotons. 10-1 reduction. suit-

able for food mixers, price 22/6, post
2/-. 1/6th h.p. Motors, all types,
£2/10/-~. Wheelhouse, 13. Bell Road.
Hounslow.

CONVERT your ordinary Wash-
boiler to electric. G.E.C. Circu-
lar Washboiler Elements, 200-250 volt.

2Kw., 94in. diameter one hole fix-
ing, 22/6 each, plus 1/9 p. and p.
London Warehouse, 165, Queens
Road. Peckham, S.E.15.
BRAND NEW
BROOK ELECTRIC MOTORS
Single Phase, } h.p. 1,500 r.p.m, I00
§hp|500rpm. (9.!26
{ h.p. 3,000 r.p.m, n.ne

§ h.p. 1,500 r.p.m. £I1.
1 h.p. 3,000 r.p.m. £11. 00
Fully guaranteed by makers, approval
against cash. Carriage paid mainfand. State
voltage.
LOOD & CO.
ARCH STREET RUGELEY, STAFF:

MAINS RADIO IN YOUR CAR.—
4 Complete Unit rans 200/250

AC/DC radlo. television, tape re-
corders, etc.. from 12v. Battery.
perfect, cost £25. 80/-. Stamp {full

details. Scientific Products, Cleveleys
Lanes.

IPLUORESCENT LIGHTING FIT-
TINGS for workshop and home.
Complete range from b5ft. to 18in.
(alsp circulars) at lowest prices any-
where. S.AE. for illustrated leaflets
and list of Contxol Gear Kits.
callers welcome. We are fluores-
cent Lighting Specialists: E. Brill.
Dept. C.. 125A, . Northcote Rd..
London. S W.11. (Battersea 8960.)

THERMOSTATS

Suitable for efectric heaters or convectors
15 amps, ac. 250 volts A.C. Heavy brass
‘- base. Set for 35° C, but can be adjusted
to operate from 50° to 5° Centigrade
Sample 5/- or Six for 20/-, post free. Worth
25/- cach

H. MIDDLETON,
639, Abbeydale Road, Sheffield, 7.

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-
tive prices, e.g.. 5 amp, Twin Cable.
35/- 100 yards: Lampholders, 7/- doz.:
3ft. Battens, 49/-; quality and imme-
diate despatch guaranteed. Request
list. Jaylow Supplies, 93. Fairholt
Road, London, N.18, (Telephone:
Stamford Hill 4384.)

’IHE ELECTRIC GUIDE (12th
edn.), 1/3; Electric Hint{ and

Gadgets (4th edn.). 1/3. from B.P.M

Publications, Ringwood, Hants.

ENTER TRANSISTORS

You can build a simple Transistor Radio
Recetver to work a loudspeaker ‘The o

_power required is a 4} volt flash-lamp bat-
tery. Parts for Am liﬂers for Crystal Set
or One valve Set, 27/- and §4/-, Completely
built Ampliﬁer. 57/6. post free, Detalls
and notes on transistors, 8d. in stamps to:

MORCO EXPERIMENTAL
SUPPLIES

8-10, Granville "Street, Sheffield, 1
D, ODEL ELECTRIC MOTORS,

amazingly  powerful; * Mini
Mo, 9/6; ‘‘Maxi Mo,” 13/6. ost
free; 4} to 9v., lin, x 1iin., weight
1}oz. 4/5 000 r.p.m.; drives boat
propellers, 1in. and 14in.; aeroplane,
5in. and 8in. Model Electric Motors

(Dept. P.M.1), ‘ Highland,” Alkring-
ton Green, Mlddleton, Manchester.

BOOKS

fNHE HANDYMAN'S ELECTRIC IN-
STRUCTOR. 1/9; The House
Maintenance Guide, 2/3; The TV &
Radio QGuide, 2/3. Real book values
{;omt B.P.M. Publications. Ringwood,
ants.

.ea.; Vertical

FOR SALE

OUSE SERVICE METERS, credlt

and prepayment ; available

from stock. Universal Electrical,
221, City Road, London. E.C.1.

“ASTRO TELESCOPE MAKING.”
Standard Ramsden Push-in
Eyepieces, {ln 4in., 2in. focus, 35/-;

list. Object Glasses from 10/6;
Esepieces from  15/6;
Mirrors, Diagonal Mounts, Tripods,
also complete Terrestrial Telescopes
and Microscopes. W. Burnet, Grand
Siujce, Boston, Lincs.

LASTIC, catapult, models, etc.,

3/16in. round, 9d, yard, post 3d.

C. Blundell, 472, Alcester Road South,
Bnnungham. 14.

‘\,IAXNS FROM 12v. CAR BATTERY.
I\ American Dynamotor Unit, runs
200/250 AC’/DC radios, televisions,
tape recorders, etc.. from 12v. car
battery, continuous duty, perfect.
cost £25, 80/-; s.ae. full details.
Scientific Products, Clcve]evs Lanes.

CIRCULAR GLASS DISCS for
grinding Astronomical Mirrors.
Smoothed and edged. per pair with
abrasive 80, 180, 280, 320, 400, 600.
superfine finisher. Swedish Piteh.
Wax, fine Rouge, 6in. x lin.. £2/15/-:
8in. x 1lin, £3/15/-; 8in. x 1¥n..
£5/15/-, post paid.  H, Gibbs, 15,
Portmanmoor Road, Cardiff, S. Wales.

OW TO USE EX-GOV. LENSES
and Prisms. Nos. 1 and 2, 2/6
Enlarger Plans for
35mm to 2iin. sq., 3/6 ea.; Optical
Condensers and Achromatic Lens to
suit, 33/-. Lists s.a.e. w

English, Rayleigh Road, Hutton.
sSex.
NFRA-RED RECEIVERS, complete

with battery and case, 15/-, post
paid. 84, walton Avenue, South
Harrow, Middlesex.

Newtonian -

GOVERNMENT SURPLUS AND
MANUFACTURERS CLEARANCE

GEIGFI! COUNTERS COMPLETE

WITH RATTERIES, .10.0 ea.
\ACUUM Pl}\ll's——LD\VAlllB As
new, £4. 10 0 ea.

BALL RACES. {° x bore, &

3/16* bora i x 3" bore, 1/6 ea. 3 X l
bore, 2'- ea. 2§* X 1' hore, 3/6 ea.
NEWALL IND 'l“ CLOCK
GAUGLES. 35/ ea.

X 'ARIAB SPEED
X coupled to 1/6 H.P, 115 v.
.amp. motor, out. ut
0’ rpm. £6.10.0 ea.

rih £10.

u\g)o WITNEY
GEARBOXES. Ratio 10:1, ball. race
mountings, %* diam. spindle 10/- ea.

Acid. 3/-
MIN. M(VIFORS 4} v. rwersible.
totally enclosed, 5/- e
NIFE CELLS, l 2v, SGmp T x23"x1”
\m\l%d 5/- ea. ; 48/- d
3.300 r.p.m..

12V n.c Mot ORS,
1/16 h{

PRISMS. Magnif\ing 1 3/18° sq. on -
adjust.able frame, 2 filters, 5/

- ea.
LT.A. AERIALS. New. 3 element,

tap relief

22/8 ; 6 element, 27/6.

Co-ax cab‘}e. 6. per yd. ; air spaced,
'l'AIJ>e INOY MICROPHONES. With -
switch and lead, ¥/6 ea.

MAINS WER PACKS. MB0 V.

80 m/amp., or stabilized 150 v. 80 m amp.
with 8.3 v. winding, 30'-
MORSE KEYS. Small, 2 -1
3-; largor, 3/6. Buzzers, 3/-
\lﬂ'l‘()Ri 28 v, geared 2{' x 187 dJa.m "
126 ; less gears, 10/--ea.
\’IBRAT( RS.  OAK. 12 v. 4-pin,

5/-

TORL ‘l BULBS. Ever Ready 2.5 v.
and 3.6 v.. 16/- per 100, 8/~ pe
PORTABLE CO\IPRLSSOR UNITS
12 v, D.C, 10.0.

medlu.m

. Moving iron, low
lmpedance, 8- ; high. 9’-; balanced
armature, low, 10/-; high, 15/ :

moving coil, low only, 10/~ per pair.
KEY SWITCHES. D.P.C.0. each way.

/6_ea.
ll.SA REA‘\IERS Machine. No. 1

23/64
(:RINDING Wnru.s 57 x 37 x §°
bore.sflbo 4/- ea. X 13" x 1° bore,

DALMAYER PR()-II‘X,'I‘IO\' LENS.

F15,2, F.L. £3.10.0 ea
HUGGETTS LIMITED
WEST

2'4 I‘AWSO\G ROAD,
- ROYDON, SURREY.

FOR SALE (Continued)

\, ODEL CATAMARAN KIT. 18ins.
4 Veron * Catakit.”” TFast sailing
model 36/4 complete, post free. P. D.

J. Roberts (Dept. C.2), *“ The
Gables * Dragons Green. Sbipley.
Horsham. Sussex.

END FOR LISTS.—New Engineers
Dies, B.A., B.S.F.. Whit-
N.F. Reamers,
Cutters, s.a.e, to:

152, Halfway St., Sidcup.

AUTO PLASTICS
(Oldham) LTD.

Green Street, Oldham, Lancs.
CORROSION REPAIR
SPECIALISTS
FibreglassandPolyester ResinStockists
Used exclusively In OQur Own Body
Shop. Repair Kits 11/6 and 19/- l'uct
Free, All Materials Sold Separately.

SEND 8.A.E. FOR
PRICE LIST, ETC,

HANDY STEEL BOXES, hinged lld
and clasp, 6in. squme 61in
deep, suitable for small tools, parts,
etc.; 3 for 8/- post paid. Scott, 68,
Attleborough Road, Nuheaton.

A HOST OF USEFUL THINGS for
Handymen, * Do-It-Yourse!f "
Enthusiasts, Motorists, Electricians,
Model Makers, ete., etc., are listed in
my_ catalogue. Write for it to-day
and read about un;iy Special Mixed
Bargain Parcels a about the thou-
sands of individual articles at money-
saving prices. K. R. Whiston (Dept.
M.P.S.). New Mills, Stockport.

STURDY CASE 12/6
8% x 74 x 3}in. deep. Covered in b\.ugundy
and grey washable rexine., ‘Strong clas,
hinges and handle. Ideal for~ Portab
Radlo Chassis or Transistor set. Can be
pted as a Record

ada Carrying case to hold
iizhteen ’nn long playing records. P. & P.

DUKE & coO.
Mept, 11.1), 621/3, Romford Road, Manor
Park, E.12. Tel.: ILF 6001/3

‘OMPRESSORS FOR SALE.—Twin

Piston with tank, 2{ ec.f.p.m.,

£4, Single O} £2, All tvpes

Motors, S.A.E. for list. Dept. P.M.,

Wheelhouse, 13, Bell Road, Hounslow.
(HOU 3501.)

DIUFF\LE/CRUCIBLES 240v, 1 kW,
chamber 6lin. x 4}m X 3in.;
Hardening, Brazing, etc., 2,000° F,,
35/6. ¢ Paytox,” 57, New Road,

Rubery, Birmingham.

PLANS, hundreds of them. Ship
Models, old time, naval, liners,

Power Boats, Yachts etc. Modef

Railways, Plans, Kits and Acces-

sorles. Senc

s.a.e, for list required.
Modelcraft Ltd 77 {(P). Grosvenor

Road, London, S.W.1.

XECUTORS SALE. — Household
Electrical Equipment, switches.
plugs, lampholders, fuse-boxes, elec-
trical tools, meggers, wire, conduit.
fittings, etc.; greatly reduced prices.
Catalogue from Agents, 54a, Pinner
Green Pinner

RES/CAP. BRIDGE ..35’{.'1,.

For reslstance and capzf_ky measurement
6 RAN

Bulle in | hour. Direct reading
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. MB
Raleigh Mews, Raleigh Street, Nottingham

FIBREGLASSE
PLASTIC UNITS

Experimental Glass Fibre Unit, 14/9.
Plastic Metal for Gear Casting, Plastic Dies,
etc., 14/3. Porcelain-hard Cold Sectting
Finish for food preparation surfaces, baths,
washing machines, ete., 18/9 pt. in white,
cream, black, sky blue, red, clear and
aluminium.  S.A.E. for information list,
price list, etc. SILVER DEE PLASTICS
(Dept. 3), Hartington, Staveley,Chester-
field, Derbyshire.

MISCELLANEOUS

AQUALUNG and Compressor Equip-

ment, Ballraces and _ Mis-
cellaneous Items. Lists 3d. Pryce,
157. Malden Road, Cheam.

PORTUNES in FORMULAS,"” 900-
page American book of formuls.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2),
Hastings.

PERSONS WANTED TO
MAKE UP HANDY BAGS
AT HOME IN SPARE TIME.

SEND S.A.E. FOR DETAILS
TO :—DEPT. N/M, BENTOM
SUPPLY, 10a, SHELLEY
ROAD, WORTHING, SUSSEX

B YOUR OWN Refrigerator.
Everything to make Built-in or
Cabinet Refrigerator. S.AE. for
Sealed Unit List and Schematic
Diagram, or 1/- (refundable) for 32-
page catalogu including details of
free 4 cu. éa binet Diagram offer.
Hire purchase avallable. Wheelhouse.

13, Bell Road. Hounslow. (Phone:
HOU 3501.)
WATCHMAKERS

LEARN to be & Wateh and Clock
Repairer in your spare time and
eard extra money at home. We can
supply everything you need at
unbeatable prices, including instruc-
tional books. Swiss watchmakers'
tools, watches, watch and clock
movements, lathes, cleaning machines,
all spare parts for watches and
clocks, etc. We also have a fine
selection of muscial box movements

and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers Supply Company (Dept.

P.M.}, Carterton, Oxford.

WATCH PARTS
For all makes of watches. tools, instruc-
tional books. etc. Special Kits for be-
ginners. Send @d. for ‘' Super Bargain
Catalogue.,” T. G. LOADER (Dept. B),
Watchmuakers  Mail  Order  Service,
Milestone Road, Carterton. Oxford.

‘, ATCH REPAIR SERVICE, un-
rivalled for reliability and
speed, coupled with reasonable
charges. Part jobs welcomed.
Material supplied. Hereford Watch
Co.. 13, St. Owen Street, Hereford.

ADIES’ Rolled Gold Cocktml

Wateh Cases, 5/- each, Send

for llst of Watch bargains, Gleave
Co., Albemarle Way, E.C.1.

7’ DAY SERVICE.—Trade Watcih

Repairs; an excellent service;
really skmed workmanship and _ up
to 10% discounts. Pearl Threading
per return. Send for lists, Also
jewellery repairs, dial restores and
engraving, J. J. Lawson, 10, Vietor
Rd., Bradford 9, W. Yorks.

EDUCATIONAL

APPOINTMENTS ARE WAITING in
Industry and Commerce for
tmlned men, Special tuition for
G.C.E. Also guaranteed coaching ro:
I.Mech.E., 1Prod.E.. Soc.
BntIRE City and ‘Guilds, Manaae
ment, Sectetnryship etc. Write for
free book on your career to: Inter-
national Correspondence Schools, 71.
Kingsway (Dept 521). London, W.C.2

11+EXAM

G.C.E.

WRITE NOW for FREE GUIDE,
stating date and type of examination,
to the Registrar, (Dept, M.34) |
MERCER’'S
CORRESPONDENCE COLLEGE
69 Wimpole Street, Lond w.l
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HOBBIES

SEREN
ASTRONOMICAL SUPPLIES

Warehouse Road,
Stebbing, Dunmow. Essex.
EQUIPMENT for ASTRONOMERS
Mirrors, eyepieces, focusing mouants,
-spiders, etc. Do-It-Yourself kits.
S.A.E. for free details.

LLUSTRATED CATALOGUE No. 13.
Containing over 450 Items of
Government Surplus and Model
Radio Control Equipment. 2/2, re-
funded on purchase of goods:. 2/6
overseas sea-mail,  Arthur Sallis
Radio Control _Ltd., - Department
P.M., 93, North Road, Brighton.

ASTRONOMICAL TELESCOPES. —
Grinding, Polishing Kit, suit-
able up to 8in. mirror. Silicon Car-
bide: Grade 80, 1lb.; 180, 280, } 1b. ;
320, 400, 600, ilb.; Optical Rouge,
20z. ; Swedish Pitch, 1lb. ; 25/- each,
plus 2/6 pastage. S.A.E. for price list
separate items. L. J. Mays & Co.,
20. Clover Road, Timperley, Altrin-
cham, Cheshire.

HANDICRAFTS

MUSICAL
BOX MOVEMENTS

ONLY [3/- POST FREE.

Kits from 21/~ complete with movement.
Please send 3d. stamp, or call for new FREE
iflustraced brochure. Trade supplied.

THE. SWISSCROSS Co. (Dept. V),
202, Tulse Hill, London, SW.2

1\ AKE JEWELLERY, make money ,

wonderful catalogue ; send 1/-.
Arts and Crafts, Dept. P.M., Hebden
Bridge, Yorks.

1\ USICAL MOVEMENT Spare

Parts; all makes. Send broken
part for quotation. Gleave & Co..
Albemarle Way, E.C.1.

LL HANDICRAFT MATERJIALS.

Lists free. 2d. s.a.e., please.

The Handicraft Shop. 1, Waverley
Terrace., Lynton, N. Devon.

I\IARQUETRY VENEERS, 12 assor-
ted veneers 5/-, post free ; send
*3d. for list. Frank Coles {(Veneers).
76, Rivington Street, E.C.2.

PATENTS

ATENTS. Qualified service.
Advice C. L. Browne, 114,

Greenhayes Ave., Banstead, Surrey.

! A GOOD IDEA'!
CAN MAKE MONEY FOR YOU

LET US ASSIST YOU
PROFESSIONALLY TO SELL YOUR
INVENTION.,

WRITE FOR FULL DETAILS.
PATENT, DEVELOPMENT &
MARKETING CONSULTANTS
16 Gore Court Rd., Sittingbourne, Kent

TOOLS

OWER TOOLS.—We stock the lot.

Cash or terms. H.D. Co, Ltd.,

98, Commerce Rd.. Wood Green,
London, N.22.

AMESTAMPS.—Your name in }in.
letters, 1/- per letter. Price list

NEWNES PRACTICAL MECHANICS

PHOTOGRAPHY

HOTO-ENLARGER Castings and
Bellows for 35mm., 2}in. x 2{in.,
24in. x 3}in. 35/- jper set; s.a.e. for
details. V. J. Cottle, 84a, Chaplin
Road, Easton, Bristol 5.

LASGOW. If buying, selling. or
exchanging modern Cameras,
Enlargers, Equipment. Tape Re-
corders, etc., for the best deal, call
or write to Victor Morris, 406, Argyle
St.. Glasgow, C.2. (Central 8958.)

EILOWS, Camera, Enlarger, Pro-

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

DF.VELOPING AND PRINTING at
trade prices. Send your films
and negatives for expert attention to:

Stuarts, Trade Photofinishers, 6,
Stanley Street. Bedford. Price list
on request.

XPOSURE METERS.—Bulid your
own Double-range Incident Light
Exposure Meter with 50 x 37mm.
photocell, /1.4 to £/32, 1/1.000th to
60 sec. film speed, 19 to 37 deg. B.S..
complete component kit 50/-, s.a.e.
detalls. G.R. Products, 22, Runny-
mead Ave., Bristal, 4

CHEMISTRY

FREE OFFER TO
IPRACTICAL MFECHANICS READERS
A s.a.e.will bring you our Students Chemica.
apparatus list and your first order over 25
will bring you FREE OF ALL CHARGE =
nisgnificent LENS. Send today : VIKLAR.
288, Station IRvad, Harrow, Middlesex.

HOME BOAT BUILDING

ASY TO FOLLOW KITS to build

a Boat at home—for Cabin

Cruisers, Runabouts, Canaes, Prams.

Cinghies and Enterprise Sailing

Dinghies. Brochure from: Wyvern:

Boats (Wessex) Ltd., Milborne Port,
Sherborne.

WOODWORKING'

AWBENCHES, 8in. te 30in., from
£9: Motorised, #£13: Petrol
Portable, £44.  Planers, Bandsaws,
Lathes. Saw Spindle and Planer
Assemblies, Logging and Firewood
Machines. Chain Saws, Engines,
Motors ; deferred terms. Send 1/9
for handbook, catalogue and bargain
offers. List free. Beverley Products.
Sturton-le_Steeple, 20, Notts.

WOODWORKING MACHINES. All
cast-iron constructed. Complete
Saw Benches, 7in.,, £4/15/-; 8in,
£5/210/- ; 10in., complete motorised,
£30. Planers, 5in., £12: Bowl Turn-
ing Heads, £4; with 8in. Saw Tables,

£7/10/-. Lathes, £7/10/-; Combina-
tion Lathes, £10/10/- Motors,
Pulleys, Belts.,, etc. 12 months’

written and money refunded guaran-
tee. 4d. stamp for illustrated book-
let. James Inns (Engineers)
Marshall St.. Nottingham.

TOOL CHEST-BENCHES

(Ex-Govt Armourers). Size 42° x 21”7 x 87,
Portahle work henches with removable tubular |
legs, carrying handles, tray and sections inside.
.Excellent condition, soundly made hardwood,
strong. Estimated cost at least #£10c  Indis-
pensable for ) ! it
handymen, Bargain at ONLY 2§/-, Cam.
extra. Up to 100 miles 1¢/-; over 108 miles
13

3/
CUMMINS, TILLINGHAM (Tel.
224), SOUTHMINSTER, ESSEX.

PINDLER & CAZALET for S.G.S.
Planers and Woodworking
Lathes. . Circular Saw Blades, rip
tooth or crosscut, 5in. 13/6. 6in. 15/-,

7in. 18/-, 8in. 20/- 9in. 23/-, 10in.
27/6, 12in. 33/6; state centre hole
size, please. Band Saw Blade for

cutting wood, §, # or }n. wide. all

"SITUATIONS VACANT

A M.I.Mech.E., AMBrit.I. R.E., City
e and Guilds, G.C.E, etc., bring
high pay and security. ‘‘No pass—
no fee’'” terms. Over 95% successes.
For detalls of exams and courses in
all branches of Engineering, Building,
Electronics, etc., write for 148-page
handbook—{ree. B.I.LE.T. (Dept. 9678},
London, 8.

A “FERROUS " ARC WELDING AND
BRAZING SET will complete your work-

shop equipment. For folning and re-
inforetng from approx. 26 s.%.€, up to any
thickness Mild Steel, Wrought or Malle-
able Iron, Type F.M.65 Heavy Duty com-
plete with all equipment 190/240 v, single
ph, 10/15 amp, (or domestic power supply)
delivered free, ex stock,
(Cash or C.0.D.)

H.P. Terms. Hlus. leafiet—Manufacturers.
Ferrous Tramsformers (MEC), Ltd.,

Church Rd., Croydon, Surrey. CRO 8351/3

SERIES il
NUCLEAVE PRESS

W | pyNCHES

Ask your Tool
derails to :—

Sole Manufacturers.
FITZNER LTD.

197-199, KINGS ROAD,
KINGSTON-ON-THAMES

Dealer or send for

January, 1959

FREE
CORRESPONDENCE
COURSES
IN STEAM

TWO COURSES : (1) A simplified Course for
the practical man in need of basic informa-
tion about steam and steam applications :
(2) An Advanced Course for those with a
background of technical training. There is
no charge or obligation. Details on request
to:

SPIRAX-SARCO "LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.

You Can Become a

HANDICRAFTS
TEACHER

Experience not essential '

Men who enjoy making things in ‘wood
or metal can turn their hobby into a
permanent and interesting career.
Short hours, long holidays and security
in a fjob you would really enjoy can
be yours if you become a Handicrafts
Teacher, Let us send you details
of the easiest and quickest way;to get
the necessary qualification,

We definitely guarantee

*“NO PASS—NO FEE
If you would like to know about our
unique method of preparing you for
one of these appointments write
to-day, and we will send you an
informative |44-page Handbook—FREE
and without obligation. = Mark your
letter ** Handicrafts Teacher.'

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

591, College House,
29-31 Wright's Lane, London, W.8.

The. E.W, 2} in. x 10 in. lathe. Model
“ A ™ plain lathe, £1%-/~ Fully convert-
ible to back gear and screwcutting. Let
us quote yow. We specialise in this
lathe and can still offer best credit
terms. All accessories from stock,
Descriptive pamphlel & lists, ete., S.A.E.
3/8in. HIGH-SPEED SENSITIVE
POWER BENCH DRILLING
MACHINE
Price £6/10/- net, or 10'- Deposit and
six monthly payments of £1..garriage
and packing extra. (S.A.E.) for specific-
ation and deseriptive pamphlet.
DRILLS : DRILLS : DRILLS
Sets of Drills and Auger Bits in Wallets
and Cases. Competitive prices. Send
for details. S.A.E.

WANSTEAD SUPPLY GO.

82 SNAKES LANE, WOODFORD
GREEN, ESSEX

THE

“DERMIC’
OILER o

#5110

Post Free

Use a ** DERMIC ”’ Ofler for

accurate lubrication of modelds,eg o:l?sd
watches, sewing machines, typewriters:
movie cameras and projectors and any
delicate instruments or mechanism.
ggﬁl gge g;osx’n s;loudr1 locg.ItModel or Tool

end rect to
manufacturers. e g

S. & B. PRODUCTIONS
Orton Buildings, Portland Road,

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

THE JEFFERY
TRANSFORMER GO.

{Winders to the late Galp'ns)

ACCURATE

AIR PISTOLS

for Sets of Letters and Figures. joins butt welded up to 5ft. 6/9.
Branding Irons, Stemcils : quotations | &ft, 1/6, ift. 8/3, sft. 9/-, oft. 9/9. | [!*%. EDWARD ST, NEW CROSS, IR RIFLES - ACCESSORIES
for Nameplates. Dies. -Moulds, Metal | All orders by return, post free. LONDON S.E.I4 TiDeway 4458 ¥ Write for catalogue WEBLEY & SCOTY Ltd. .
Labhels, Small Forgings, Small Turn- Picador Vee Belts and Pulleys. Leaflets sent gladly, on request 28, Park Lane, Handsworth, BIRMINGHAM 21,
ings. John C. Swallow t(Engravers). Send for lists to Spindler & Cazalet. Telephone © WEST BROMWICH 2821 )
(P.M. Dept.), Garden Street. Shef- 53, Palmerston Road. Boscombe, . %
field, 1. Bournemouth. -

!! T-0-0-LL B-A-R-G-A-I-N-§ ! !

hardened and tempered, 7/6 per set.
50im,, 21/-.

UPLANDS 6987.

Engineers—Carpeaters—etc. Examples : Callipers, 6in., Ex-Govt., 1/6 per pr.
and Plumb, builders, 30in., 10/6. Feeler Gauges, 10 blades, .0015~—025in., 3/11. Screw
Thread Gauge, 28 blades W./BS.F., 2/9. Mechanics Tool Boxes, 12in. x 6in. x 8in.,
heavy gauge. Ex-Gowt., 8/9. Spanner sets of 5 D./O./end, }in.-in., S.A.E., boxed,
Rustless Steel Tapes, leather case, finest qity..
Files 1 doz. asstd., 6in.-12in., Sheffield (boxed) Job Line, 12/11.
C. & P. EXTRA. Send 3d. stamp for LIST.

SHALLESS ENGINEERING CO.LTD., WHYTELEAFE STATION, SURREY.
8-7 p.m. including Sats.

Level

Wed. 8-1 p.mu

=7 BUILD YOUR OWN

Printed illustrated instructions 1/6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret’s, Twickenham, Middx.

CANOE
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NEWNES- PRACTICAL MECHANICS

I HAVE a cottage on Dartmoor with a
supply of water piped from a spring
nearby. The water is bacteriologically
excellent in quality but is, however, very
soft, and when tea is made it turns black.
I have boiled the plain water and it is
perfectly all right, with no deposit. Can you
suggest a reason and cure for this complaint?
Would hardening the water help, and how
is this possible? Has this soft water any
effect on galvanised pipes ?—]. Simpson
(Devon).
V’ERY soft water has a solvent or eroding
effect on many metals, particularly on

OO 0OOCODOCC0O00000000 00

QUERY SERVICE
RULES

A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupon from
the current issue which appears on the inside of
back cover, must be enclosed with every letter
containing a query, Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,

" PRACTICAL MECHANICS, Geo, Newnes, Led.,
Tower House, Southampton Street, Strand,
London, W.C.2,

O OOO00000C0CO000y
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lead, zinc and iron. The Dartmoor water
to which you refer is not only exceptionally
soft but is also slightly acidic in consequence
of its absorption of peat acids. Consequently,
it will possess quite a powerful degree of
solvent activity on unprotected metals. It
is readily able to extract tannins from vege-
table materials, Hence the black, bad-tasting
tea to which you refer. Such waters usually
contain sulphur, which element also adds
to the corrosive and eroding powers of the
liquid.

The only cure for the trouble is to harden
the water artificially by stirring a small
quantity of lime into it, allowing it to settle,
and then withdrawing to clear liquid above.
Another method is to allow the water to flow
over about 10 yards of broken limestone
forming the bed of the water channel or
conduit,

Magnesite Floor
I REQUIRE a flooring material which does
not encourage condensation and has a
surface that permits a dull polish. I believe
cement and sawdust are ingredients. Can
you advise me of the formula and any other
directions in the use of this material.—G.
McBroom (Bristol).
THE flooring material to which you refer
is based on calcined magnesite. This
material is made by mixing together calcined
magnesite, sand and sawdust and by
moistening the mixture with a solution made
by dissolving 60 parts of magnesium
chloride in 40 parts of water. The mixture
takes the form of a paste which is spread
like butter with a trowel. It hardens quickly
and presents a dull finish. It can be coloured
‘if required by a mixture of iron oxide,
umber or other mineral colouring. matter.

Aguarium Base
SEVERAL months ago I built an aquarium,
30in X12 in. X I12in., using a ¥in, angle-

iron frame .and 320z. glass. - The result
has been perfectly satistactory, but I have
recently been told that 320z. glass, while
satisfactory for the sides, is not strong
enough for the base of the tank,

I could replace the base with }in.-plate
glass but believe this is expensive and I do
not want to reglaze if I can help it. Would
a sheet window glass on top of the 320z
base give a satisfactory result? Possibly
securing this firmly to the base with a coat-
ing of putty would be preferable?>— C.
Batler (Bath).

’I‘HERE is no doubt that #in. plate glass

would have more satisfactory strength,
as well as better appearance, than 320z.
window glass. Window glass could not be
brought up to satisfactory strength by
cementing two sheets of it together with
putty. Plate glass has, usually, a far more
reliable strength than sheet glass, for which
reason it should always be employed when
maximum strength and maximum appear-
ance are desirable. If you are dissatisfied
with your existing aquarium glass, make use
of plate glass, even although the latter may
be obtained second-hand.

Woodwind Instrument Lubricant

PLEASE give me details of a cork grease
preparation for lubricating clarinet
joints, using beeswax and tallow.—J. W.
Hayhaw (Romford).
OU can make a lubricant for clarinet
and other woodwind instrument joints
by melting together equal quantities
(volumes) of refined beeswax and high-grade
tallow and by adding to the molten product
about an equal bulk of medicinal paraffin.
On cooling, the product should have the
consistency of petroleum jelly, but its final
consistency may be adjusted to any degree
by adding more paraffin or more of the
wax-tallow mixture. Tallow can be obtained
from any large paint stores and it can some-
times be obtained from pharmacists and
druggists,

We do not advise the use of a tallow-
wax compound for cork-joint lubrication.
The lubricant tends to dry up and to become
sticky, to say nothing of developing mould.
A very simple, cleanly, non-moulding, non-
drying lubricant can readily be made by
adding a few drops of medicinal paraffin
to white petroleum jelly. These ingredients
are cheap and are readily obtainable, A little
of the mixture would last a long time.

Solder for Developing Tank
I INTEND building a developing tank of
the drum type for 9.5 mm. ciné film.
The material used will be stainless steel.
Would the chemicals used corrode the
soldered joints >—A. Jackson (Shefficld, 10).
ANY good tin-lead solder will suit your
needs, a composition of about §0-50
tin-lead being most suitable, Ordinary
developing chemicals and reagents will not
prove corrosive, patricularly if the solutions
are well washed away after use.

Denture Cleaner

PLEASE give me a formula for making
a denture cleaner of the “ soak ” type,

suitable for both vulcanite and acnylic types.
—M. S, (Newcastle),
MIX together 1 part (by bulk) of common

salt and 3 parts of either sodium
perborate or sodium percarbonate. A few
drops of oil of peppermint are added to
the mixture during the stisring. The dry,
white powder thus obtained is stored for
use in tightly-corked bottles, and, preferably,
in a dark cupboard. For use, dissolve a
saltspoonful of the mixture in a tumblerful
of cold water, and immerse the dentures
therein overnight.

Sodium perborate and sodium percarbon-
ate are not easy to obtain retail. They are
manufactured by ILCI. Ltd. London,
S.W.1, and bv Laporte Chemicals, Ltd.,
Luton, Beds. It is probable that you will
be able to obtain small quantities of either
of them from a firm of laboratory chemical
dealers. Of the two, sodium perborate is
to be preferred, being rather more energetic
than the percarbonate.

Fitting a Fireplace

I AM contemplating the removal of an
old-fashioned iron fireplace of the

suspended basket type, and replacing ‘with
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‘IO-WATT MOTOR. New Series. No. 2, 45.* N

COMPRESSED-AIR MODEL AERO ENGINE,
New Series. No. 3, 55, 6d.*

AIR RESERVOIR FOR COMPRESSED-AIR
AERO ENGINE. New Series. No. 3a, Is. 6d.

<>v

=X
<

e
== )

“ SPORTS " PEDAL CAR. New Series. No. 4,
5s. 6d.%
N F. J. CAMM’S FLASH STEAM PLANT. New N
Series, No. 5. 5s. 6d.* $

SYNCHRONOUS ELECTRIC CLOCK, New
Series. No. 6, 5s. 6d.*
'ELECTRIC DOOR-CHIME. No. 7, 4s.*
ASTRONOMICAL TELESCOPE. New Series.
Refractor. Object glass 3in. diam.

Magnification x 80,
No. 8 (2 sheets), Ts. 6d.*

CANVAS CANOE.

<
<

A<>A
<>

<

>G> P> &

G-

New Series. No. 9, 4s.*

= o4
i

DIASCOPE. New Series. No. 10, 45.*
EPISCOPE. New Series. No. [1, 4s.% ()
PANTOGRAPH. New Series. No. 12, 2s.*

g
i

COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series. No. 13, 8s.*

MASTER BATTERY CLOCK.*
Blueprints (2 sheets), 4s.
Art board dial for above clock, Is. é6d.

OUTBOARD SPEEDBOAT.

Ils. per set of three sheets.
LIGHTWEIGHT MODEL MON OPLANE.
Full-size blueprint, 4s.

P.M. TRAILER CARAVAN.

Complete set, ils.

P.M. BATTERY SLAVE CLOCK, 2s. éd.
P.M. CABIN HIGHWING MONOPLANE.
s, 6d.*

P.M. TAPE RECORDER.*

{2 sheets), 5s. 6d. ‘
The above blueprints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House, <>
Southampton Street, Strand, W.C.2.
An * denotes constructional details are available free N
A

ORI
<O,

-
<>

‘<>
~

A with the blueprints.
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a riled surround-and the usual shaped fire-
brick hedrth, What is the best method of
fixing the surround to the wall and al_so the
method of filling in behind the firebrick >—
D. J. Cooper (London, N.17).
YOU will find the surround has a couple
or more iron straps for fixing, which
are cemented into holes cut in the wall
Fill in behind your fireback with weak

coarse concrete—about 7 parts ballast to.

1 part cement—and use it only just

moistened.

Chill-room Refrigeration System
HAVE an outhouse which I would like
to convert into a chill-room with a
temperature of probably 26 or 27 deg. ‘F.
The room is at present 6ft. 6in. X 6ft 6in.
with a sloping roof from oft, to 6ft. 6in.
The walls are of stone and the roof, wood
and slated. Can you let me know the out-
lines of a refrigeration system ?—F. Bryson
(Annan).
HE outhouse described will serve as a
structure for a chill-room. It must,
however, be insulated and provided with
‘an insulated door. Four to six inches of
slab cork should be sufficient and this should
be affixed to the floor, walls and® ceiling.
All cork slabs should be set in bitumastic
and walls and ceiling finished with expanded
metal and plaster; the latter being suitably
painted, The floors need waterproofing on
the upper surface and finishing with very
fine macadam, pitch, cement or a patent-
flooring—gulleys being provided for washing-
down.

Cooling would be by a direct-expansion
refrigerating set, using ceiling, or ceiling and
wall coils, inside the store, Given the, size
of store, method of insulation, probable
inside and outside temperatures, commodities
to be stored and probable number of entries
to be made into the store each day, any
known refrigeration machine manufacturers
would specify a size of unit and its cost.
These people are also fully conversant with
suppliers and costs of the remainder of the
eguipment required.

Lleaded Lights Repairs

PLEASE inform me if any cure can be

effected to some leaded light windows.
These over the years have bowed outwards
and could prove dangerous in a strong wind
or should the door, in which they are fitted,
be slammed. ;

I do not wish to replace them. In the
past some previous owners scem to have
wired them to rods fitted across the back
and sunk into the woodwork, These wires
have also broken loose.—]. L. Spence
(Goole).”

IF you can take the lead lights out of the

door frame and lay them on the table
so as to get them level, clean the space
between the lead-cames and the glass, fill
with letharge (ie., dry white lead and gold
size and vegetable black in paste form) and
press this in the space. All leaded lights have
round rods or square rods let into the wood
about 3in. and soldered on the lead-cames
is copper wire, this in -turm is tied to the
rods in question, if that were not so the
window would collapse.

Rolled Steel Joist Calculation

HAVE to lift a load of six tons from

the centre of a beam 26ft. span—the
ends being free—not_fixed in any way to
rest on supporting steel work, Could you
please tell me what size R.S.J. to use and
the formula for working out this problem ?
—R. W. Winter (Chippenham).

NEWNES PRACTICAL MECHANICS

Y

AXIMUM bending moment on a simply
supported is:
Central load X Span’

4

The maximum stress - induced by a
moment M in a beam of section modulus S
is M/S.

The allowable stress in mild steel is about
seven tons per sq. in, for steady loads or
about five for varying loads.

Here the maximum bending moment is:

6 X 26 X 12

~— =468 ton. in.
4

The necessary section modulus is thus
468/5—94in.! and an 18 X 6 rolled steel
joist suffices for this.

The centra! deflection is:

: Load- X Span
48 X Young’s Modultis X Second ‘Moment
of area of section

Here it is :

6 X (26 X12)
48 - X 13000 "X 842

Rise and Fall for Sawbench

Bedplate

I HAVE made the sawbench -described by
J. Vose in * Practical Mechanics > for
July, 1957. Can you suggest a method of

=0.35in.

Detachable handle N

Socket secured to bottom reif

Rise and fall mechanism.

making the bedplate rise and fall by
mechanical means? I cannot obtain fine
adjustment using the method described.—
W. J. Osborne (Stratford-upon-Avon),
“TE suggest that you fit a screw adjust-
ment to the rise and fall table. The
mechanism is quite simple and is shown
in the sketch above. The long screw and
nut are from a car jack of the type fitted
to most modern cars and a search round

‘the local motor car breaker’s yard should

reveal a selection of jacks suitable for this
purpose. It would be necessary, or at any
rate desirable, to retain the existing bolt
and wing nut, to enable the rise and fall
bedplate to be locked in the required
position after adjustment by the screw.

Resurfacing a Drive

COULD I lay a new surface on my drive
to prevent the deterioration now in
progress ?

The original surface is firm and hard,
but small chippings detach themselves
whenever T brush the drive, the original
surface being tarmac, similar to that used
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on road surfaces. Would the bituminous
emulsion mentioned in * Laying a Tennis
Court ” in the August ’57 issue of * Practical
Mechanics ” form a suitable top dressing ?—
T. D. Weston (Stoke-on-Trent),
COLD bituminous emulsion of 6o per
cent. bituminous content would be most
suitable for top dressing your drive. ’

Brush off loose chippings and dust, if the
surface is inclined to be dusty, apply a light
spray of water.

Cold - bituminous emulsion is available
under trade names * Colas,” * Coldcoat,”
etc., and can be purchased in drums from.
5 galls. to 40 galls. Any leading builders’
merchant should be able to obtain it for
you. 5

Pour the emulsion on and brush it over
the existing surface with a semi-stiff sweep-
ing brush to allow one gallon to cover about
4 sq. yd. Within ten minutes of applying
the emulsion, it should be covered over with
small chippings, shingle or pea gravel at
about 120 sq. yd. per ton; coloured chip-
pings produce a pleasing surface.

Although not necessary, it provides a
better surface to roll in the chippings with
a heavy garden roller or better still, hire a
30 cwt. roller for an hour, from” your local
authority or local asphalt contractor.

The cost should not exceed Is. 2d. per
square yard in all,

Two days after completion, brush off all
loose chippings.

Using Motor on Different Voltage

HAVE an electric hand drill which is

200-210 v. and I wish to use it, for a
short while, on 250 volts. How can this be
done? Also, is it possible to reverse the
motor ?—B. Smith (Kent).
THE-best method of using the drill would

be through a step-down transformer.
Provided the current rating of your trans-
former is adgquate, and the transformer is
designed .for the same frequency as your
supply, this could be used by simply con-
necting the 250 volt terminals to the supply
and the 210 volt terminals to the drill.

AN AC.
ARC WELDING SET

(Concluded from page 172)

Fig. 11 shows the connections. 770/0.0076
flexible cables are advised for the leads to
the electrode and work, a third cable being
used to connect the work to the casing and
the cores of the transformer and choke, The
casing of the welder and the cores must be
efficiently earthed, and the” supply cables to
the welding set should not be less than
7/0.036. An open-circuit voltage of 100
volts is available when the electrode lead
is connected to terminal Y, 8o volts being
available when the lead is connected to ter-
minal X, For minimum welding current the
link of the coarse tapping device is con-
nected between the screwed brass rods Q
and T, for medium current the link is con-
nected between Q and S, and for maximum
current the link is connected between Q
and R. The link of the fine tapping device
is used for intermediate welding currents
between the tappings of the coarse selector.
Absolute minimum current is obtained with
the links connected between Q and T, and
between J and K.

The user is advised to purchase or con-
struct a spring type of electrode holder,
which is easy to manipulate. A substantial
clamp should be used to secure the flexible
cable to the work, and this_clamp must be
tightly connected,
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BASSETT-LOWKE finest quality

Water Gauges, Engine and Boiler Fittings

l. 3 Cock Pattern
3/16 dia. Glass, £1.18.6
} dia. Glass, £2.2.6
3/8 dia. Glass, £5.10.6

. Single Cock Type
with union drain cock.
3/16 dia. Glass, £1.1.0

. Single Cock Type
with drain cock.
3/16 dia. Glass, 15/6

N

w

4. Plain Pattern
without drain cock.
3/16 dia. Glass, 10/3
7/32 dia. Glass, 126
FULL-WAY
WHEEL VALVES
{Angte)
5/32 in. pipe
Length overall }-7/8 in.
Thread of attachment
3/16 in. x 40
i Price £1.1.6
| PRESSURE 3/16 in. pipe
| GAUGES 1 in Length Overall
I Thread sof attachment
| These gauges are of the finest I fin.x32  Price £1.3.6
quality ever produced., Every I 3} in. pipe
I gauge is individually tested before Length Overall 2-3/16 in.
I leaving our works. Thread of attachment 5/16 in. x 26
I Price £1.5.3
1 in. dia: reading to 80, 100, 120 or 150 Ibs. 5/t6 in. pipe
I Price, £1.10.0 Length Overall 2} in. .
I ) in. diz.reading to 80, 100, 120 or 150 Ibs. Thread of attachment 3/8P|Q. X 2|67
' Price, £1.100 - - rice £1.7.0
| 1 in. dis. reading to 100, 120 or 150 Ibs. e ey d few- ol tﬁod‘él‘msgﬁip:?:};
Price, £1.1 and Engineering Catalogue.’” A Manual
I 2 in. dia. reading to IOO l20 or 150 Ibs. every model engineer should possess,
]

Price, £1.1 Price 2/6

BASSETT-I.OWKE LTD

18, Kingswell Street, NORTHAMPTON

LONDON : 112, High Holborn, W.C.I. MANCHESTER : 28, Corporation. St.
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BRAND NEW HOOVER
th.p. ELECTRIC MOTORS

A very useful little unit. Can be used to
drive small machines, etc. Ideal for
Grinding, Pohshmg. Drilling, ete,

Complete with 4 and 3 in. polishing mop
with arbor on one side. Driving pulley,
din, grinding wheel, arbor, and 3in.
capacxtychuck other side, 225- 250v. A.C.

PRICE
COMPLETE

65/-

Il outside our

rvan
area, Post & Pkg. 1/8.

BARGAIN PRICE COMPLETE 7 ; / 6

Carr & Pkg. 6/- if outside our van urea.

The . CAPSTAN 5x INDICATOR SET

This set is designed for use on small lathes, shapers, etc., for
setting up, and as a comparator.
to the smateur or smalt lathe owner as an efficient and simple

method of checking small numbers off. This set
can also be used to advantage for measuring
diameters, paralielisms, etc., and in conyuncuon
with the 10F lever attachment (12/6 extra) is
particularly effective for internal work, Dial head
reads 0-50-0 x .001 in.
high standard of accuracy. Gauge bezelchromium
plated and all parts polished.

It will be found mdlspensable

Precision made to a

HANDYMAN CANVAS
TOOL BAGS

*Suitable for Car spanners, cic., or the

odd tools about the House. Strong
Canvas with reinforced top and base.
Approx. size 113 x 3% x 4 in. deep.

BARGAIN 3 , Post &
S;’ea.

PRICE kg, 1/-.

Gamages Tool and Motor
Accessories List FREE.

GAMAGES, HOLBORN,

E.C1. HOLborn 8484.

Self Contained
FLEXIBLE SHAFT

for use with
‘Electric Drill

Designed to meet the require-

ments of workshop owners,

where a complete power driven

flexible shaft machine cannot

be accommodated. Being fully

adaptable it can be fitted to

drilling machines, electric drills

of drilling, filing, sandmg, valve grmdmg
scratch brushing, etc. }-in

on driving end. Bali Braces 78,9
atbothends. 42 in. long over~

36 in. Slightly lighter Model, Plain bearing, £3.

or any prime mover. Capable

dia. Drill Chuck }-in. shank

all. Similar to illustration. Post & Pkg. 2/6.
Open Thursdays 7 p.m.

q

s
can

THROUGH PERSONAL POSTAL TUITION
A FREE book vital to your career !

Read how the famous Bennett College can help you to success !
this ‘recently published FREE book,

it can help you to success in your career.

WHAT CAREER DO YOU WANT!

Agriculture Plumbing Modern Business
Architecture Power Station Eng. Methods
Building Quantity Surveying Police Subjects
Carpentry Radio Engineering Salesmanship
Chemistry Road Making Shorthand
Commtercial Art Surveying Short Story Writing
! Diesel Engines ;’_eleeommunicalions -and many others
Draughtsmanship extiles
Electrical Eng. Workshop Practice ' | e =
“Elestric Wiring Book-keeping
' Fire Engineering Costing
. Forestry English .
. Locomotive Eng. Geography
* Machine Drawing Journalism [ |
Mechanical Eng. Languages
. Motor Engineering Mathematics l SUB}ECT
OR WHY NOT OBTAIN A
QUALIFICATION? . T P e e e rsle P elaie et
AM.LCE. AM.I, Struct. £, ALQS, |
A.M.1, Mech, E. AMIMun.E. M.R.S.H. ADDRESS
A.R.I.B.A. A.MS.E. A.RNCS, l
N. CERT. of EDUCATION

AGE (if under 21) ....

Send now for
“ Train your mind to SUCCESS,” which
tells . you about The Bennett College proven success in postal tuition . . .

ceanens

#3BENNETT COLLEGE
an 'mn your mind fo SUCCESS

and how

R R P PP R P PPy

D T L L P T P P PP U

™ m an o em e
TO THE BENNETT COLLEGE (DEPT. A76N), SHEFFIELD

Please send me, without obligation, a free copy of * Train your
mind to SUCCESS ” and the College prospectus on :

Sesesvesssccasecboranaractanan sediracrereas

- TO SUCCESS.

<eeeseres. Please write in Block Letters
C W N N B F ENFNEF N EYE N B N N |

TNIS coupon
COULD BE YOUR

PERSONAL PASSPORT

Send i Now/
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Wilksi
1HHKInsons
Home
Telephone Sets
N o I

S ¢ bween
-D; house any one of these
sets is tdeal.

No batteries are required to operate this
stmple intercom which consists’ of two
mouth ear units. Simply wire together
with whatever length of twin flex 1s required.
9/- the patr without wire. Post 1/6, Or four
units for wiring together in series. 18-,
post 2/6. Suitable plugs 1/3 each. post 6d.
extra. These four units already wired for
use complete with cords and plugs ip sockets
23'8, post 3/-.
Telefhone hand set with sound-powered
earpiece and battery oper ated mouthpiece.
Simply connect battery in series, using two
instruments with1} volt. battery. ** Pressto
talk " button prevents waste of current
whilst not ln use Two 1nstruments with
cords and p! 25/~
Modern deslgn desk telephone ‘with press-
button on front for ringing other instru-
ment Two complet,e units ready for use,
£8.17.6, post 3/6. These instruments are
also available separately with A.C. bell base
suitable for switchboards or extension to
existing 'phone.
VACUUM PUMP AND COMPRESSOR
Many Uses in
Warkshop or

WS
and fitted on a
base with cover
16'1n. x 7 in. x 8
in. overall,
7.10.0, carrfage 15'-,

METERS GUARANITEED
.D. Sizag, Type Price

A,
50 Microamps 23in: MCA'FR 70/~
100 . 2iin. MC/FR 50/~
3iin MC/FR 55i-
500 o 2in. MC/FR 276
1 Milltamps  2in. MC/FS 276
1 . 2iin.  MO/FR I
5 L} 2in. MC/FR 17/6
30 . 2kin. MC/FR 12'6
100 o 24in. MC/FR 12/8
200 . 2iin.  MC/FR 13 6
250 . 24n.  MC/FR 1286
5 Amperes 2in. MC/FS 2718
15 ~ 2in. MC/FR 10/6
25 p, 2jin. MI/FR D.C. 7/8
30-0-30 2in. MC/FR 15/6
50-0-50 . 2in. MC/FS 12/8
20 Volts 2in. MCIFS 10/6
. 2in. MC(F8 106
300 AC. 24n. MI/FR 25/-

TERMINAL BLOCKS 2-way fully pro-
tected No. 5C'430, 4/- doz., oO fol‘ 15-; 3-
way. 6/~ doz., 50 for 22/6. Post
CROSSPOINTER
METER with 2 separate
100  microamp move-
ment3. Brand New, 22/8.
Post'2i-.
llEADP!IONES High,
reststance ohms.
1/1 pe CHR. 12'6 pr. Post

1/6.
HEADPHONES. High
resistance, very sensi-
tive. Balanced Armature.
17,6 pr. Post 1/6.
XPELAIR EXTRACTION FANS. Tiin.
blades with baffie outlet. 190/-, carriage 7/6.
MEGGER » 500 volts, in leather
ea,se Brand New. £12.10.0, post 3/-.
HEATING ELEMENTS. Flat enclosed
type 230 volts 500 watts. '* Bray Chromalox.
10in. x 1iin. 7/8, post 1/6.
ROTARY CONVERTER. Input 12 volts
D.C. Output 230 voits A.C. 50 cycles, 135
watts. In fitted case with variable resist-
ance, 0/300 voltmeter, mains switch. The
ideal job for television where A.C. mains
are not available. Perfect condition. £10.
carriage 15/-.
YVACUUM PUMP, H

Type DHR.

Brand New. T cu. ft. per min.
10 lbs. per sq. in. at
r.p.m. Rotary Vane type 35/
each, post 3/-.
SOLENOIDS. 12 volts D.C.
with a 3iin. lever, very

Ratlway. Point operation,
5/- each, post

ROOM THERMOSTAT. Ad-
justable 45 to 75 deg. Fahr.
250 volts 10 amp. A.C. Ideal
for greenhouses, etc. 35/-,
post 2i-.

. WILKINSON (CROYDON) LTD.

19 LANSDOWNE RD. CROYDON SURREY

Pheqs 1 CROY 1 ams 1 WILCO CAGYOON

soner vergr
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SET No. 535T
PRICE 35/-

Here is an entirely’ new oncepuon of cycle
lighting. The ultra lightweight headlamp of
this model weighs only 5 ozs.— perhaps not
quite as light as a (cather— but it's the perfect
answer for the keen chibman who wants light
without weight. This compact set will give
years of refiable lighting at any speed. Finished
in“chromium plate throughout.

CYCLE

- DYNAMO
LIGHTING
SETS

H. MILLER & CO. LTD

ASTON

BROOK STREET - BIRMINGHAM 6

% Build your own

/ ASTRONOMICAL

& TEL ESCOPE

pw_q/ OPTICAL LENS KIT

GREAT NEW
132 PAGE—ILLUSTRATED

BOOK GF

THE TELESCOPE

Kit consists of high grade optical parts with simple
instructions for building telescope powerful enough
to explore the heavens and to reveal the craters of

the moon.

With each kit is supplied ** Frank’s Book of the
Telescope.””

The book alane can be purchased from booksellers
at 5/6, or obtained direct.

GHARLES FRAN

67-75 SALTMARKET, GLASGOW, C.|

Britain’s Greatest Stockist of Telescopes and
Binoculars. Actual makers of Paraboloid Telescope

mirrors,

Established 1907,
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Extri  Special  Carb. Grlndlm:
Whiheels Otver. 6°-7" dia., 1/4 I2" 314°
thick, 1’2" or 3/4" hole, 10/- the three,
postage 2/-. Value over 30/-, 6 for £1,
post paid. Ass. grits for tool and cutter
grinding, also 5" dia. dish wheels, 1/2°
hole, 4/9 each.

H.8. Reamers glearance, No. 1 M.T.
shank, sizes, 7/32°, 3/8°, 7/6 pair.

Finé Ground 'Thr end Taps for
instrument work, 1/4°-7/8" dia., 8 ass..
8/-. Actual value around £4.

LS. Taper Pin Reamers, sizes 4, 5
and 7. 12/- for 3.

1,000 H.S. Inﬂerled Biade r\nnnd-
ing Reamers, 17/32°, 19/32°, 15/-
21/327-23 32°, 16/~ each : 25[.)2'
17/8 each ; 25/32°-27/32", 18/6 each '
27/32°-31/32°, 18/8 each : 15/167-1 1/16°,
20/- each ; 11716 -13/16", 27/@ each.

200 Cast Steel Circutlar Saws for
wood. 4° dia., 7/6 each : 6 dia.. 12"
each ; 8°. 16'6 each : 10°, 22/8 each :
12", 2816 cach. Please state size of hole
required and if rip or cross cut teeth.

300 Lengths  Preeision Gmuml
Sllu-r Steel, 36° long, 5/16° dia.
9/16” dia.. 10'- : 5/8" dia., 12/6 per 3
length.

3,000 1tizh Speed Routing Cutters.
stralght shank, two lip, as used for cot-
ting slots in wood, sizes 3/8". clear 4-

each.
10,000 H.S. Super Qunlll) Tool llit
14" square. 2 1/2° lon 5/- doz. 8°
sguare, 37 long, 20/- z 3/8" square,
3" long. 25/- doz, 7/16" square. 3 1/2°
long, 30/- doz. Ground finish.

5,000 Hizh Speed Slltllng Saws and

Slonlng Cutterﬂ, 2 1/4" dia.. 6/8” bore,
0.045%, 0.057", 0064' thick, 3!9
each. 23)4' dia., l 0.036°,
0.051%, 0.0567, 0,06 00”2" 0.080° £F ick
3/8 each. 3" dia 5 '1° bore, 3,64°. 5/64*
thick. @'- each. 3 1/2* dia., 1° bore, 3/64".
9/647, 5/32°, 11/64" thick, 7/8 each 4
dia.. 1 bore 5647, T164°, ‘7132 thick, 8/6
each. 5 dia.. 1° hore, 5/61” thick. 12/8
each. 3’16' thlck 12/6.

500 Whitworth Screwinz Tackie
Sets with bright polished steel de_—
stock, dies 2 1/4* dia., outting 9/16% 5/8
3/, 718", 1° Whit., 50/- per set. Also
B.S'F. ditto. 50/- per set. Only a thifd
of real value.

1.000 Nligh Speed Side and Faee
Cu"c-rs, 2 '1/2" dia., 1" hole. 1/47, 3/8".
1/2° thi 15/- each. 3 dia. 1° hole.
12, 5/8' th ck, 20/~ each. 3 1/2° dla.
1° hole, 38", 3/4° t.hlok 25!- each. 4” dia.
1" hole, 7/8°, 1" thick, £2 each 5° dia.
1 1/4° nole, 1/2”, 34" thick, 50/- each,

All items brand new. £1 orders post
pald, except overseas.

1,000 HS. Long Straizht Shank
Twist Drills approx. 1/16° and 3/32
dla. bo h 4 3[4' long 2/6 palr. Approx
316" 6" and 7° lone. 5-
the t.wo 9/64’ dla 11° long, 3/6 each.
Approx. 13/64' dfa.. 10° long. 4/6 each

200 H.S. Spot Facing Cutters, 1
1/4° dia., 1’4 “dia. detachabie pilot, No.
2 M.T. shank. An essential '.no\ for
facing bolt holes on castings Worth
45/-. GIft 12/6 each. .

500 Sets Hex. Die Nuts. Sizer 14
5/16°, 3/8", 7/16 and 1/2° Whit. B.S.F.
American Car thread or 26 brass thread.
These sets are in a neat case. Present
day value over 30/- per set. t.o clear 15/-
per set any thread. Two sets 28/8. fou
sets, 55/-. Also 58° and 3/4° in Whlt.
and B.S.F. only 5/8°, - each :3/4",

6/- each, 10- palr.

1,000 .S \Ioru- Taper Slmnk End
Miils. No. 1shank 1/4" /-, 3/8" SN2
6/8, also No. 2 shank, 916" 10/- 5/8°,
11/-, 3/4°, 12/-. 8", 12/-, 17 15/-. ' Also
stratght shank H.S. 516", /6. 3/8° 4)-
127, 5/-, 778", 10'-.

000 Smali H.S. Twist Drlils.
approx. 1/32°, 3/32°, 4/- doz. Approx.
1/16”-1/4°, 7/6 per doz. Approx. 9/32°-
la/32 six for 10/-.

3,000 Circular Split dia.
cuttlng 1/47, 5/16' 3/8' 7!16' 1/a' Whit,
B.S.F.. also brass thread, 26 thread ail
sizes and American N.F. 12/~ per set of
5 sizes, 2 sets 22/6,4 sets 42/6. . Taps
to suit, 12/6 per set etther taper or
second or plug. 1° dia. stocks 6:-‘each. .
5 81.00() ll.md Reamers, 516° 3¢ each,
/8

7,000 I'mtt & Whitnes circular
spllt dies, superior guality precision
ground cutting edges, 13/16" dia. suitable
for machine or hand use. Sizes :

5. 6, B.A. 8/6 per set. 13/16° die stock’

h

5. all Rnces, 1/8* bore. 3/18° 0.d.,
1/8° t.hlck 4i- pair ; i 1.4 bore. 3/4° 0.d.
7132° thick, 4/- ?a 6 mm bore 18
mam. 0.d. 6 mm, thick, 4/- pair : 9 mm.
bore mem 0.d., 8 mm. thick 4:- pair ;
3/8° bore, 118" 0.d. , /32" thick 5- pair |
31167 bore 1/2° 0.d.. 532" thick. 4;- pair.

2,000 Files 4'-6 good assortment.
10/- doz., also toolmukers needlc files
ass.. 12/6 doz. 8° sq. saw files, 10/8 doz.

Metal Marking Punches sizes 3/32°,
1/8* and 1/4°, figuves, 8/ per set, letters
251- per set, any size. 1/2° figures,115/-

2 00 Slr'lh.-.ht Shank End Mills,
size 1/8°, 5/327, 316", Tf32", 1/4°, .5i167,
lst price 30/- 'set, 16/- set, also 3/8°,
716", 1/2' dittoe 12/@ set.

500 H.S. 90° Counfersinks, body
1/27 dia. Gift 5/- each

J. BURKE

192, Baslow Road, Totley,

Sheffield,

Inspection Rear 36, Fitzwilliam St.,
shcmel(l
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WHAT 1 THINK sy By F.oJ.

Dog in the Manger

’I‘HE opening of the new Preston by-pass
for the exclusive use of motorists
provided the occasion for the C.T.C. to
obtain a little cheap publicity for itself in
the form of a letter by R. Shaw,
Yorkshire-born secretary of the C.T.C, to
the press in which he claimed that the
C.T.C. were the first to advocate the con-
sttuction of special roads for motorists.
That statement is not true, although it is
a matter of small momen: who first mooted
the idea, The fact is, however, that the
C.T.C. has from time to time made such
a recommendation, but not with the
altruistic motive of making travel easy for
motorists, but with the sole idea of making
roads freer for themselves. When any
suggestion has been made by the motoring
movement for special ways for cyclists it has
been bitterly opposed. The same dog in
the manger spirit persisted for many years
over the fitting of rear lights, Yet, in the
early part of the present century the C.T.C.
wére pressing for compulsory rear lights for
horse-drawn vehicles!

The C.T.C. policy does not necessarily
reflect the opinion of its members. It is
an office-made policy, not proposed and
ratified at annual general meetings, This is
a fact which the
should bear in mind when considering any
recommendation the C.T.C. may make.
My advice to the C.T.C. is to confine its
attention to cycle touring and leave. matters
motoring and other topics with which they
* are not competent to deal to those who are.
My advice to C.T.C. members is to take
steps to make the club a truly democratic
instead of an autocratic body. Then perhaps
some notice may be taken of its views.
Neither the public nor the Ministry is
interested in the views of its secretary or
president only,

London Travel Committee

THE M.O.T. has appointed another com-
mittee, this time the London Travel
Committee, to advise on peak hour problems
of overcrowded public transport and con-
gested roads. )
The Yorkshireman editor of a cycling
periodical says, “ Strangely enough, there are
no representatives of the cycling or motoring
organisations on the committee.” I sce
no reason why cyclists should be represented
in this committee, since their attitude
towards motor vehicles is well known and
there is no one on the CT.C. who has
sufficient experience of motoring and the
congestion caused by it to express a worth-
while opinion anyway. They would merely
inject venom into any debate on the sub-
ject. That there should be a representative
of motorists on the committee 1S a matter
upon which 1 agree with the writer since
it is motor cars and not cycles which cause
congestion in busy places, But then, the
chairman of this new committee is also the
chairman of the London Traffic Advisory
Committee and presumably will bring his
experience “of causes of traffic congestion to
the attention of the committee. This ‘writer

Minister of Transport

goes on to say, “Sooner or later, the
bicycle, as a major solution to the traffic
problem in big cities, will be recognised.
The benefits of travel by cycle in streets is
that it is today as quick as by car. The
amount of road occupied is negligible, there
are no obnoxious exhaust gases, and the
cost to the user and the nation is nil.” This
farous and angelic, if nor imbecilic, sug-
gestion that we should all ride bicycles to
the office cannot be taken seriously, Quite
apart from the facr that large numbers of
those who travel by car are long past their
cycling years, most of them are in positions
where they need to arrive in a reasonably
clean condition without baggy trousers and
dirty shoes. It is impossible to arrive at
the office in a spruce condition, especially
on a hot or a wet day. There is also the
question of time, Many of the people who
come to London in cars come from distances
as far away as 60 miles or 120 miles a day.
At an average touring speed of 12 miles an
hour this would ‘take 10 hours a day. I
wonder if ‘ the.e cycling writers really
believe what they write?

The British Cycling Federation

THE condominium of the B.L.R.C. and

N.CU. to be known as the British
Cycling Federation has progressed a step
further with the publication by the working
committee of a statement on how it will
work. Ir is to be administered by a com-
pany limited by guarantee, which will take

over all the existing assets, liabilities,
obligations and commitments of the two con-
stituent bodies, The existing facilities

offered to members of each body are to
remain, Until the inaugural meeting of the
Federation clubs should carry on working
under their respective rules, Area boundary

questions have been resolved. The Federa-
bf%rra national

st_election
The day-

tion’s policy will be controlled
council elected annually, The
is to take place in January, 1960,
to-day business of
the Federation will
be carried on by a
professional  staff.
The Federation is
to be broken down
into semi-auto-
minous financially
self-sup porting
units called Divi-
sions, and the
Divisions will be
managed by Divi-
sion Councils,
elected by clubs.
It is recommended
that offices be held
by separate
individuals and
that there should
not be plurality of
office.

I should like also
to suggest that this
will provide a
golden opportunity
for infusing new

The

S

C.

blood into club life, and to get rid of
the firebrands and the members of “anti-
everythingdom” who have become the
proprietors of the movement and who have
caused much conflict in the past by their
underhand and unsportsmanlike methods.
Otherwise the old hates will be carried into
the new body and the cycling movement
will be back where it was, Cycling is a
young man’s pastime and it should not be
controlled by old men living nostalgically
in the past,

Draft Cycling Racing Regulations
’I‘HE Ministry of Transport has circulated

the draft cycling regulations to
interested associations for comment. The
Roadfarers’ Club is submitting its own ideas
as to how cycle racing should be run. The
draft regulations may not be published at
present whilst they are, so to speak, sub
tudice.

The Cycle Show
MOTOR cycles, mopeds and scooters
dominated this year’s Cycle Show.
In fact, there were more such exhibits than
there were of cycles. The attendances were
poor. The remova: of hire-purchase con-
trols has had little effect on sales of bicycles
and the president of the B.C. and M.C.L.A.
expressed his conviction that the potential
cycle market remains as good as ever it was
but for the unduly heavy burden of purchase
tax on a utilitarian product.

The Advance of Mopeds
RECENT figures show that at the present

time there are approximately 300,000
mopeds on the roads of Great Britain, and
the number js increasing rapidly. Will they
in the distant future entirely replace the
bicycle? The large majority of cyclists
today are utilitarian, not interested in
athletics, as is proved by the comparatively
low membership of the sporting organisa-
tions. With the bigger wage packets now
available they can afford to buy motorised
transport, as it would seem they are now

T doing.

e Georg

FRO I RANDACE

Old George at Colnbrook.
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THE HUG
BRAKE

Dismantling,
Replacing a Lining,
Reassembly, Fitting
and Adjustment

HE hub brake, or to give it its true
name, the interna] expanding brake,
can be operated either by cable or by

rod and lever. By one or other of these
means the movement of the brake lever is
transmitted to a cam lever on the outside
of the hub shell. This arm is fitted by
means of a square hole on to the squared
shank of the operating cam, As can be
seen from Fig, I rotation of this cam causes
the two brake shoes with their linings to
be forced apart agains: the inside of the
brake drum. A spring or springs link the
two shoes together and when pressure on
the brake lever is released this spring
returns the shoes to the “off ” position.

Dismantling

The hub brakes made by Sturmey Archer
are described hore, but all these types of
brake are constructed in basically the same
way.

'}"he first step in dismantling is to remove
the locking nut and washers from thé
spindle, laying them by so that they can
be replaced in the same order. This frees
the brake arm complete with the cam lever,
brake shoes and fulcrum., The remaining
cone adjusters, ball cages, etc., on the spindle
are similar in construction and fitting to
most hubs and can be checked for wear and
replacement in the wusual way, without
further reference to the hub brake
mechanism,

To dismantle the brake shoes from the
brake arm, remove first the nut holding the
cam lever and slide the lever from its square
shank. Next remove the fulcrum nut -on
the other side of the plate, and the shoes,
fulcrum and cam can be lifted off.
Replacing Linings -
There are two main occasions when lin-
Brake sphoe

Fig, 1.—A cut-away view of the hub braké
showing how it works.

ings need replacement, the first being when
they have become contaminated with oil
and grease and the second when_they are
badly worn. Oil soaked linings can some-
times be cleaned with petrol or tri-chlori-
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By
C. J. J.

thylene and a
toothbrush, but
usually 1t is
better to replace
the linings com-
pletely.

The first step,
of course, is to
remove the old
linings from the
shoes, which is
merely a matter
of prising them
free with an old

Fig. 2. —Using a
piece of steel rod
clamped in the vice
of an anuvil for
fixing rivets.

screwdriver and then cutting the heads off
the rivets with pliers, Replacement linings

Fig. 3.—Houw the brake shoes, operating cam,
Sfulcrum, etc., are mounted on the brake plate.

specially made for the brake being repaired
can usually be obtained from the local
cycle repair agent, but if none are available,
plain linings of the
correct size must be
used. These, - of
course, must be
drilled and counter-
sunk, using the shoes
as a pattern, and the
ends bevelled to avoid
“ squealing.”

Fig. 2 shows the
method of actually fit-
ting the rivets. A
piece of steel rod is
used as an anvil and
held in the vice. The
countersunk side of
the linings, with the b
rivet in place, is placed £
over the anvil, making
sure that the rivet
head is
surface of the lining.

Finally, use a hammer and punch to burr
over the end of the rivets.

Sometimes a squealing brake will be
found to be caused by loose brake lining
rivets and, of course, the set-up in Fig. 2
is again used to rectify this.

Point of
adjustment,
|
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Reassembly

The brake shoes, operating cam and ful-
crums are first assembled on the brake plate
(Fig. 3), making sure that the side of the
brake cam with the largest flat is towards
the spindle. If the cam is not fitted cor-
rectly, only one of th: brake linings will
operate, Before replacing the cam bush
,it should be greased, When the cam lever
and locking nut are fitted make sure that
they line up with th: operating cable or
rod. The brake plate assembly is replaced
over the spindle and the washers, spacers
and locking nut are replaced in the same
order from which they were removed,

Fitting a Brake

No especial difficulty should be encoun-
tered in fitting a new brake, The original

brake levers can be used with both the’

cable and roller lever type. With the latter
both bolt-on and clip-on bell crank fittings
are available. For both front and rear
brakes the handlebar lever should have a
minimum travel of 3in. to 3tin. and at the
centre of the front brake stirrup there should
be a travel of at least s/16in. For thé
rear brake there should be a minimum move-
ment at the bell crank of jin,

Another important point is that the brake
arm clips of both front and rear brakes
should be fixed firmly.

Adjustment

When the brake has becn finally fitted,
adjustment should be made only at the
proper points. These are on the cable, near
where it is fitted to the cam arm; or in the
case of rod-operated brakes, by means of

sl

the knurled nut which secures the rod to

the cam arm (see Fig, 4). The method of
adjustment is approximately the same in
both cases. The locking nut is eased off
and then the adjuster tightened until it can
be felt that the brake shoes are rubbing
on the inside of the drum. .
eased off then until the shoes are just clear
and the locknut retightened,

One last point to remember. There is a
drainhole provided in the brake for surplus
oil and this should always be kept _clear;
otherwise oil may’ find its way on to the
linings and necessitate their replacement.

Cable Replacement

Cables should be replaced at the first sign
of fraying of strands and this usually appears
near the soldered nipples at the end of the
wires.,
wires, where they are exposed to th;,la_tmos-
phere, lightly greased
and occasionally to
run a drop of oil down
inside the outer cover.

Point of eojustment

Belon ki Fig. 4.—The two methods of brake adjustment for rod-ope‘ratcd}aili

cable-operated types.

EVERY CYCLIST'S POCKET BOOK

By F.’J. Camm
7s. 6d.

‘8s. 3d. by post

—

Pressure is.

It is advisable, too, to keep thé¢
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FINEST QUALITY Chests of Tools at Bargain Prlces
Fully guaranteed, Money refunded in full if not delighted

“ZYTO No. 3”

20 TOOLS

Handsaw, Hammer, Pincers,

2 Chisels }” 1, Level,

Square,
2 Twist Bits, Mitre Block.

5/5/0 Carr. Paid -

Coping or
Fretsaw, 2° Boxwood Rule, 2 Bradawls,
Smooth Plane,
Marking Gauge, Screwdriver, Wood Rasp,
Radio Pliers, Carpenter’s Brace,

“ZYTO No.

l ”
29 TOOLS

Handsaw, Tenon Saw, Padsaw and Blade,
Hacksaw, 2 Boxwood Rule, 12”7 Adjust-
able Square, 2 Chisels 1 and 3*,
Carpenter’s Ratchet Brace, 4 Twist Bits §”
4”$” 1”, Marking Gauge, Adjustable Iron
Plane, Pincers, Combination Pliers,
2 Bradawls, 2 Gimlets, Claw Hammer,
Mitre Block, Mallet, Footprint Wrench,

“ZYTO No.

50 TOOLS

2)'

Hanasaw, Tenon Saw, Padsaw and Blade, 3 Chisels.}”
3" 37, Ratchet. Brace, 4 Bits " }* 1”7 1”7, Claw Hammer,
Pincers, Oilstone, Combination Pliers, Adjustable
fron Plane, Surform Flle, Mallet, Mitre Block, Solder
Iron, Cork Rubber, 2 Sticks Solder, Gluepot, Tin
Fluxite, Square, Screwdriver, Handrill, Set 7 Drills,
Nail Punch, Wood Rasp, 2 Carpenter's Pencils,

METAL WORK 2/6.
with first order of 40/-

COMPLETE CATALOGUE OF TOOLS -
& MACHINERY FOR WOOD AND
Amount returned

2 Bradawls, 2’ Boxwood #Rule, Glasscutter, Level,
Woodworkers® Vice, Pointing: Trowel, 2 Gimlets,
Footprint Wrench.

Screwdriver, Electrician’s Screwdriver,
2 97 Cramps.

on First Payment 21/-, Eight

, - S. TYZACK & SON Lo
341-345 0OLD ST. LONDON E.C.1 DEPT.P.M. 22

on First ‘Payment 39/-, Eight Monthly

]0/‘0/0 Monthly Payments 28/- Carr.
Payments 48/3. Carr. Paid.

i 19/10/0

‘POP’ RIVETERS

(Lazy Tongs)
Easy to operate.
Widely used for
Motor Body Re-
! pairs, Ideal for
Sheet Métal Work, Plastics. Hard-
board, ete. Universal Collet takes ‘ POP’
Rivets, 1[8‘, 5/a2°, 3/16" and .2° dia., £4.11.0.
‘POP’ RIVETS &£o—w
In rgnstant nse by Repairers. Three Assort-
me] aval]able
MTL : 1,000 Rivets—All diameters—33/4.
MEP 1,000 Rlvet.s—llB' & 5/32" dia.—29/4.
MOTORISTS' RANGE : 200 Rivets—1/8° &

RIVETI NG SYSTEMS LTD.

Jordan Street. Knott ML Manchester 15

31 NELSON S’l‘
SOUTHPO!

ROGER

~° w —
=
LN ”[ Thread Gauges, 28 arms

BATTERY CHARGER PANELS.

- Whitworth Screws. 144 Ass'td .. 5 9 4
//// \\ ‘vo'F H.S. Drills, 12 Assorted to 48 ... 456
Fibre Washers. 144 Assorted ... 3/6
LIGHTWEIGHT ELEGTRIC il o e o Ao e 219
Copper Rivets. 12 doz. Assol t.ed
SOLDERING St Beneh Tops, wich bail th
~ spin pulley, etc.. 18in, xlmn 57/8
IRON Rectifiers. 6/12v. at 6 amps. ... 18/-
| TYPE :‘&‘l‘r l‘:wka ﬂu stsrok12 r 17I8
. nker Units. 6ori2volt .. 6/6
A must for all handy ” Mains Transformers. 17v, 6 amp, 32/-
rr: ek: an c'i_‘ ar;:“;'» ::nl PRICE (‘ilalt‘net C(l‘ote 41nP“ ide. Per yd. 8d.
akers, - 1 otorised Water umps, 5 - [ = -
e ol || S St i i g e | | o° Msisb el 21 e comatnne 2t
guaranteed. 6 “s"‘“'l{}e“‘ Cases. ™ 121D, x 8in. 23 iom Y smccu!\es C}u'rent ﬁzg ylm(!l e 6a
mains, rotary on/ofl sw an eavy
DERBYSHIRE Postage 90 ’lltrl‘g;h{‘m?:k%:w { i’féﬁ‘;‘m 1%;'_ duty var, resistances. 6a., 2ohms. Switches
CREDIT Wt Jora Bevel Gears. 3in. & 2in. Pair 4/8 and resistances ‘:n o‘mf?d ;ont g 1°{Np§m}$tl:
SERVICES LTD. Races, Belts, Valves, Pulleys, Pumps. wie controlUnaienfonkg i e

17 h.~too-heavy for post. Offered at very

Brass, Steel. Aluminjum, etc. low price of 12/8 ea., carr. & pks. forward.

May we send our free list of hundreds of
Interesting items ? Stamp, please.

P.M.1,Welford House,
Matlock Street, Bakewell.

TO CAR BODIES
PANELS, WINGS

anffs ON REPAIRS

-l @“ Glass Flbre
AS DEMONSTRATED ON
REPAIR ITV &“ DO IT YOURSELF”
PACK EXHIBITION
7/6 Al materials .supplied
separately. Illustrated
Fost Free booklet 2/6 post free.
i FORD 8'10 H.P,
?2‘;‘;’ :5';.5 CAR BODY SHELL AND

do/-. KIT.

RESISTANCES BOXES.

A valuable instruction manual

*

CAPSTAN AND
TURRET LATHE
HANDBOOK ., cinm

CONTENTS : Lathe Construction .
ret Stops and Tool Location
Readings and Cutting Speeds . Feed Speeds
and Cutting Tools . Carbide-tipped Tools .
Turning with the Roller Box and the Box
Tool . Radial and Tangential Box Tools .
Setting ‘the Coventry Dishead . Producing

Tur-
. Spirit-level

Plus Post Ready to assemble, £100.0.0. Rough Threads . Tap Grinding and Setting .
2/-, 2{8, 2/0. Send for details! Use of Reamers and Broaches . Speeds and

T Plastics Feeds far Twist Drills_. Producing Holes
Westpole Motors Ltd. i dion on the Capstan Lathe . Bor-
3, Trent House, London, N.14 ing Operations . Chucks and

89, Bramley-rd.,
PAL R331.

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clock-
work and electrio switches

from 35/ =
Send S.A.E. for illustrated detaills to -

DONOHOE (TIMERS)
t & 2 UPPER NORFOLK 5T, NORTH
SHIELDS, NORTHUMBERLAND _

Fixtures . Cum'ng Compounds
Forming to Fine Limits and
Spherical Boring . Forming
Steadies and Form Gauges .
High Speed Cutting . Thread
Cutting . Knurling, Forming
and Parting . Tool Layouts.
350 pages . 25s. net.
FROM ALL BOOKSELLERS
—in case of difficulty 26s,
by post from . NEWNES,
Southampton Street, London,
W.C.2.

Admiralty patt. as used on compass control

equip. Contains 1 fixed resistance tapped at

500 600 ohms and 1 siider resistance at
450 ohms, about 1 8. Complete with large
terminal block. In steel case 57 x 6° x 20
long. Pr.5/8. carr. 5/6. Ideal for bat charger
regulators. Djtto, but double unit as shown,
9/6, carr. forward.

ARTHUR SALLIS <5:53x LTD.

93. North Rd., Brighton. 7Tel. & 25803
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An invaluable book for
every power-tool owner

PORTABLE
EI.ECTRIC!
OOLS .

HAN DYMAN

One of the greatest aids
to the home handyman,
enabling him to eliminate
tiresome drudgery, to save
time and money, to un-
dertake more ambitious
home workshop projects,
and to produce articles
with a professional finish,
is the home constructor’s
}-in. portable electric drill
together with its associ-
ated attachments.

The aim of this book is
to show the handyman
how to make the best use
of these invaluable aids.
After describing the con-
struction and the applica-
tions of power units, the
author gives full instructions, including hints
and tips, on drilling in wood and metal,
sanding, polishing, grinding, wire brushing,

for the HOME

With over 160

) 3 cutting and shaping wood, metal and
illustrations plastics, and wood turning.

. . The important subjects of safety pre-
mdUdmg 19 cautions and tool maintenance are then des-

cribed, followed by a guide to the power units
and attachments available on the market.

Of special interest 1o the home con-
structor is the extensive scetion giving full
working drawings, with detailed cutting
lists, of many useful articles and toys which
can be made with the aid of power units and
their accessories. Including I5s.

19 original designs for =~
furniture, fittings and toys. (/6s. by post)

original
for

the home

designs

constructor !

*

Make sure of your copy of this book today

THE CYCLIST

About Electricity ;
Contents Rules and Regula-
tions ; The Installa-
-,nclude tion Explained; Power

January, 1959

« . . and don’t forget

these other important
books for the home

F. J. Camm’s

THE HOME
ELECTRICIAN

Wiring  Explained ;
Electric Light and Power Installation ;
Layouts and Wiring Methods ; House
Circuits ; Switches and Control Points ;
Installmg Domestic EIectncal Apparatus ;
Instailing Electric Bélls ; Home-made
Burglar Alarms ; Electric Water Heating ;
Circulators for Electric Water Heating ;
Tank Capacities of Woater Heaters ;
Electric Heater Plumbing ; Piping and
Electrical Installation of Water Heaters ;
Running Electric Models from the Mains ;

The IIOHE
? ElECTRlCIAI

X Compiote Tuide 10

and M,,..-,nn aaeicat W

i Hom®

Motor-driven  Apparatus ; Fractional
Horsepower A.C. Motors ; Repairing
Electrical  Apparatus ; Accumulator
Charging ; Index.

A complete guide to
the installation,
upkeep, overhaul and
repair of all electrical
apparatus in the home,
206 pages.

149 illustrations.

HIS handbook deals with installation, upkeep, overhaut
and repair of all electrical apparatus used in the home,
with additional chapters on house-wiring. It is essentially a
book for the handyman who prefers to do the job himself.
Most of the troubles which occur in the home are of an
elementary nature, and no great experience or technical know-
ledge is required to put them right. Here is a complete guide
for the non-technical householder, publication of which has
been prompted by the increasing use of electricity and electrical
labour-saving devices in the home. Only 12s. 6d.
(13s. 6d. by post)

*
A. St. J. Masters’

DO YOUR OWN
SPRAY PAINTING

WITH the aid of this book anyone, with no previous
knowledge of spray painting, can produce with a
little practice a first-class lasting finish. Covers generai 7s, 6d.
principles, advice on equipment, improvising an air suppdy—with

special attention to economy. Practical instructions for the 8s. 6d.
and get fu" value and the greatest use from refinishing of cars, motor-cycles, bicycles, furniture, househoid '8 Post
A decoration, garden woodwork, etc. With 43 illustrations.
your power-tool equipment. . A
ORDER Please send me Cash on Delivery the following books . . . I
CONTENTS FORM .. ..PORTABLE ELECTRIC TOOLS (I5s. net). i

Portable Power Tools and Their Applications—Drilling An InveStment YOU |

..THE HOME ELECTRICIAN (I2s. 6d. net). '
DOYOUR OWN SPRAY PAINTING (7s. 6d. net)

—q Wi f |
;l-sﬂ.:;""::';:’ "*Z':“'"f'r :";:'"g_- ";/ B'"; rm“:"d will not regret | Name ..o e 3
exibDie afts— ing an dﬁlﬁg— 00 urnng
—Safety Precautions and Tool Maintenance—Tool FROM ALL ’ Address ... 00 . T B veee e ee e S i

Equipment Available—Timber and Its Uses— Things to BooKsELLERs

Make and Do—Useful Tables and Data.
Order Form

PEARSON 00

' Send no money now. pay on dehvcry plus C.0.D charges. If you prefer not to pay postal charges ]
. orin case of difficulty use this ' send postal order for the post amounts shown to C. ARTHUR PEARSON LTD., Tower House, l
y Southampton Street, W.C.2, ]

PM [an. ’59
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ollow the FLUX'TE way to Easy Soldering

No. 8. joininG Two surraces (1)

When soldering a patch, or joining two pieces of metal
together, both surfaces must be cleaned with emery and
smeared with FLUXITE. Then apply the solder evenby
and smoothly to give a good ‘‘ tinning.”

FLUXITE is the household world for a flux that is famous
throughout the world for its absolute reliability. In factory,
workshop and i the home FLUXITE has become indispensable.
ft has no equal. It has been the choice of Government works,
leading manufacturers, engineers and mrechanics for over 40 years.

"

ke

| Delivered free £3 15s.

. Ready for erection,

STEEL §

72 in. HIGH
34 in. WIDE
{2 in. DEEP

& Brand new—h
factured in our |
waorks,

-

& Shelves  adjustable

every inch.

@ Heavy gauge sheives
will carry 400 Ibs.
each.

@ Stove enamelied
dark green.

@ 6 shelves per bey—
Extra shelves 8/- each.

& Aisoavailable in white
at £5 per bay.

@ Quantity discounts.

HELVING

Green Lane Wing
HEYWOOD -

—the manufacturers!
e -

LA NCS - Tei'ephone-t

The heavens help the sailor in o piight
like this [

dowadays don t be ““all at tea'' when you are doing

job where a third hand is wanted—use a ‘Male
Nrench, the versatile tool that holds on with hands
H—ideal for the countless jobs in home, garage or
vorkshep., Used by Handymen and Engineers the
vorld over, irs toggle action gripping power of
000 ¥bs. locks the wrench to the work, released oniy
hen the centre lever is touched. Use it as super-
liers, wrench, hand vice, clamp—whatever the job
emands. You'll always find a use for

S.E'L}"- GRIP

WRENCH

Zin., 12/6 ; 10in., 15/-.
ROM IRONMONGERS, MOTOR & MOTGR
CYCLE ACCESSORY DEALERS.
k ASK FOR A GENUINE MOLE WRENCH~LOOK
FOR THE NAME ON IT.
' in any difficulty write to :
4. MOLE & SON, LTD., BIRMINGHAM, 3.

| 8 m._ps.

: dep. & 6 m. ps. of 216,

ON TERMS FROM' MONDEX

BURGESS Electric BAND SAW
Fully pertable.

Bailt-in 1/10 h.p.

A.C. moator, will

S make Intricate

cuts, or saw

through heavy

ma terial
’7' with ease.
/ On' base-

p / 40587.641;;’1'
p and8n.ps.

of 01-__

HCBRIES TREADLE

FRET MACHINES

‘GEW’ %1576:6 or 10/ dep. &
‘A. 3£9900r15/ dep &8 m. ps.

Comnl(‘h‘ MOTOR DRIVE AT-
TACHMENY for motorising
Hobbies Treadle  machines.
ml'z.s or IS~ dep. & 8 m. ps. of

376,
ll()ltlﬂFS ‘MARVEL '’
MOTOR DRIVEN
Bench Fret ‘Mnchine. £12.5.0 or
20/- dep. & 8 m. ps, of 32/6.
*MARVEL ' wfthmxc motor,
£4.17.6 or 10/- dep, & 8 m.ps. ef 12/9,
Details of Hobbies lathes, tool
outfits, etc.. gladly sent on
reguest. Detailed specifleationg
inc]uded in Ho es 1950 Amnual
{»}us

Mumbsed Magnmer with built-
in battery and

and battery in case, £6.5.0 or 10/~

BSR MONARCH

4-Speed
Autoehanger

Radiogram.
Brand new.
Ag advertised,
Guaranteed, Direct from B.S.R.'s
?%cory £0. 12551() caésg‘gr 2%/- dep.
M8, =y

ALSO A%MLB*AMPWS.
R.G. Chassis, F.M. Tuncrx; Loud-
spealeers and Cabinets.

TO BUILD A MODERN =
HOME WORKSHOP

SELECTA lIOME-\lASTER
Takes any standard 1° power
unit or drill to enable

8mi ps. 0i37/0(£14.lo ooash)
SELECT POWER Al)
Very powerful unjt for us:
with Home-Master. 20/- dep.
and 8w ps. of 27 210. 9.
ash)

¢
BURGESS VIBRO TOOL

for rhasing, routing. enzraving. De luxe kit

with tool and accessories in fitted' case, 10/-

depostt and 6 m. ps. of 178 Cusk £5.5.0.

THE REW ‘B & D’ D.500 DRILL

Entirely re-desizmed power

drif} with helical gears and

)" geared chuck. Smart twe-

tone fMuslr, Runs at 2,566
r.p.m. Ruilt to preeision stan-
dards, yet costs anly £6.19.6 or
front Mondex, 16 dep. & 8 m. ps.
of 18'9.

WOLF NEW SAFETYMASTER

515 Power Unit. 16- dep. & 8 m. ps. of 26
Cash £9.17.6

BRIDGES ‘NEONIC’ }" POWER DRILL

Improved version of the versatile and very power-
2T umt with neon Indicator in circuit with
dep. & 8 m. ps. of 21/~ or £7.19.6 cash,

THE NEWEST ELECTRIC
COPING SAW

t Improved desigm. Mawe poworful,

Cuts up to 1 in hardwood or soft

¥ metal. Takes standard Eclipse
+ Blades. Built-in switch. Adjust-

able, No TV interference. 200,250
v. A.C. With # blades

NEW MONDEX CATALOGUE FREE

fol
motor. 15/-

MONDEX PRODUCLTS.

| ¢Deptr. PM[I D), 8T Aldersgats Street, London, E.C.1

ublished abeut the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
treet, Strand, London, W.C.2, aiit! Printed in EBRland by W. Speaight & Sons, Exmoor Street, London W.10.
ole Agents for Australia and New Zealand—Gordon & Gotch (A/sia), Ltd. Sole Agents for South Africa
1d Rhodesia—Central News Agency Ltd. Subscription Rate (mcludmg postage) : For one vear, Inland 20s.,

Overseas 18s. 6d., Capada- !8s,

Order,

*“ Practical Mechaics ** Advice Bureau.
This coupon js available until January 31st, 1959, and must be
attached to all letters containing queries; together with 6d. Postal
A stamped addressed envelope must also be enclosed.
Practical Mechanics.

COUPON

Jauuary, 1959.




¢ L.1.0O.B.

Jig & Tool Design
Sheet Metalwork

Metallurgy
Refrigeration

One of the following Courses taken quietly .at
home in your spare time can be the means of
securing .substantial well-pa:d promotion in your
present calling, or entry into a mong_gongemal
career with better prospects.

Press Tool & Die Design

Automobile Repairs
Garage Management
Works M’gmat. & Admin,
Practical Foremanship
Ratefixing & Estimating
"} Time & Motion Study
Engineering Inspection

Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology
Diesel Engine Technology
Ordnance Survey Dr’ship.

Free Guide — SUCCESS IN ENGINEERING

.

-
ENGINEERING, RADIO, AERO, ETC.

Acro. Draughtsmanship

Elec. Draughtsmanship
Machine S
Automobile 59
Structural i

R/F Concrete &
Structural Engineeriag
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television

Radio Servicing

Gen. Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences
Aerodynamics
Electrical Design

Il T r—
BUILDING AND STRUCTURAL -

AILAS. AR:S.H. M.R.S.H.

& AMILPHE. AALPA. AFS. A.R.IC.S.
-l Building Construction Builders’ Quantities
Costs Carpentry & Joinery

S
Cler
_Quantity Surveying

Woodwork Teacher
Metalwork Teacher

& Ecoimt‘s?l "
urveyi evelling
bo orks

Housing Manager (A.

Building Inspector
Building Draughtsmanship
" Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen, Cert. of Education
Book-keeping (all stages)
College of Preceptors

Commén. Prelim. Exam.
A.C.LS.,, A.C.C.S.
A.C.W.A. (Costing)

School Attendance Officer
Hea'th Inspector

LHsg.) 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
uhnecessary 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

SOUTH AFRICA :
AUSTRALIA :

FOUNDED 1885 - FOREMOST TODAY'

NATIONAL INSTITUTE OF ENGINEERING

(In association with CHAMBERS COLLEGE—Founded 188S),

(Dept. 29)

148, HOLBORN, LONDON, E.C.I

E.CS.A, P.O. BOX NO, 54!7. JOHANNESBURG

P.0. BOX NO. 4570, MELBOURNE

132-PAGE BOOK FREE/

B SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :

Y Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engincering
and Building.

How to obtain money-making technical qualifications
through special RAPID FULLY—GUARANTEED
COURSES.,

MANY INTERESTING COURSES

TO SELECT FROM !
A.M.|.Mecn.E., A.M.ILM.1.,
A.M.Brit.1.R.E., A.M.L.P.E.,
A.M.I.C.E., A.M.L.Struct.E.,
A.M.l.Mun.E., M.RS.H.,
AM.1.E.D., A.F.R.AesS.,
London B.Sc., Degrees.

*

Fully guaranteed .postal courses. fof
ail:-the above and many qther
exwﬂmgnozm and cayeers. Fully
descnbedh 1 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

r—-—-———————————--—-—————-—————-

b Free Coupon

To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-150, Holborn, London, E.C.r.

TSEND OFF™,
"THIS CoUPON',
| NOW AND BE |

[

Please Forward your Free Guide to
NAME .........o.. e e aie o 000000000030t o
ADDRESS

B T TR L LT T T P PR Y PEP TP PP Ies

My geheral interestis in : (1) ENGINEERING
@) AERO_ (3) RADIO (4 BUILDING
(s) MUNICIPAL WORK

The subject of examination in which I am especially interested is

..................... Tesessarcnsecanseonae

(Place a cross agatnst
the branches in which
you are interested.)

.........................................................................................

To be filled in where you_already have a special preference,
(2d. ~ stamp only required ¥ unsealed envelope wsed.)
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