« Building A 3-4 Berth Caravan *

Electroplating and
Electroforming
The Mountains of the Moon
A 10-metre Walkie-Talkie
A Two-seater Toboggan
A Multi-purpose Grinding Rest
Make This Pocket Slide Rule {8




Newnes NEW Technical Aids

7

"+ NEWNES, i
-+ COMPIETE) D
LaTiins =

Al the Essentiol In-
formation for  the
Efficient Operction of
CENTRE, CAPSTAN,
TURRET and AUTO-
MATIC LATHES

560 PAGES
“o ?;otos, adra we

imgs and dia-
grams, Technical data,
Tables, Operating
Notes, etc.

[ ]

2 Volumes

Also Case of 16 wnique
Data Charts in large
size of 9} in. x 134 in.

°
FREE

¢ “TURRET LATHE

' SETTERS’ POCKET

BOOK > presented to

every purchaser. (Value
6/-.)

[ ]
2 YEARSY®
Free Postal
Advisory Service.

i
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POST Now

No Cost -No Obligation

YETE,
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NEWNES

COMPLETE
LATHEWORK

This new, up-to-date work is now
ready for you to examine without
cost or obligation. It is designed to
assist the lathe operator to become
a highly-skilled craftsman, and
fully conversant with the various
types of lathe in present-day use.
Don’t miss this opportunity—the
complete work will be sent, carriage
paid, for you to judge for yourself.
Post the coupon to-day !

A FEW SUBJECTS
FROM THE EXTENSIVE INDEX

Differential Threading. Floating-
blade reamers. Trepan boring.
Back facing. Deep-hole boring.
Boring bar cutters. Tool design,
multi-cut. Turning universal-joint
flange. Camshafts, machining.
Gear cutting on lathe. Right-
angle lathes. Profile turning.
Grinding carbide tools. Chip
breakers.  Turning compound
tapers. Acme threads. Norton
quick-change gearbox. End-train.
Eccentric turning.  High-speed
screwcutting. Designing cams.

EXAMINE EITHER -

NEWNES COMPLETE

GAS & ARG
WELDER

The demand for skilled welders is
increasing—because this modern
key technique is being used in more
and more factories and repair
shops. This means higher pay for
the man who understands his job
fully. Newnes °‘ Complete Gas
and Arc Welder ” supplies the
specialised knowledge - which
would take years to acquire in the
normal way.

BASIC KNOWLEDGE AND
LATEST PRACTICE FOR
EXAMINATIONS

NEWNES COMPLETE GAS AND ARC
WELDER gives you the basic know-
ledge you need, as well as the
latest practicé and theory neces-
sary to earn recognition as a
skilled operator by such autho-
rities as Lloyd’s; Aeronautical
Inspection Directorate ; Associa-
tion of Heating, Veatilating and
Domestic Engineering Employers;
Air Registration Board ; and the
City and Guilds of London
Institute.

......

COMPLETE:

Wy

% GASRARC

WELDHER

This work has been pro-
duced for operotors in
MOTOR & AIRCRAFT
INDUSTRIES
ENGINEERING, SHIP
BUILDING & REPAIR.
RAILWAY WORKSHOPS
ELECTRICAL
MANUFACTURE, etc.

544 PAGES

753 Photographic

illustrations,
drawings, diagrams and
tables.

2 Volumes

Also Case of 14 Data
Charts. Each chart 9}in.
x 13%in. and Plastic-
laminated for hard wear.

°
FREE
“ WELDING
ENGINEER’S
POCKET BOOK ”
(value 7/6) presented to
every purchaser.,

2 YEARS®

Free Postal
Advisory Service.

o ——

Tick your choice

Complete Lathework
Si-  deposit, 11
monthly payments
of 10f-, 'paying
1S/~ in_all, éash
price in 8 days 110/-.

Gas & Arc Welder
5/~ deposit. 1
monlhlg payments
of 10}, paying
115/~ in all. Cash
pricein 8 days 110/-,

1 have selected has been paid.

Occupation ...... 3

Your Signature .....

(Ot Your Parent sigr-{s it youarcundcr2l) CLS GAB

................................ HsFaiiaanns

TO : George Newnes Ltd,, 15-17, Long Acre, London, W.C.99.

Please send me the set I have selected, without obligation to purchase.
1 will either return the set in 8 days or send 5/- deposit 8 days after delivery,
then 10/~ each month thereafter untit the total subscription price of the set

Mr., Mrs; MisS....ocooiiiiniiiiesiinninn, S O | SNUSSUUNONN, .. o .. S B S

................. g

Tick (J)vbln applicable

[HouwwOWNER
PHouse holder

[Liveng with Parents

Address

LJ

O T O —
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The Flamemaster
hand torch

® FIAMEMASTER is. a registered trade name of STONE-CHANCE Ltd.

The Stone-Chance FLAMEMASTER is now distributed only by
Buck and Hickman Lid.

This famous little tool remains unchanged in design and is invaluable
for all glass working, metal brazing and soldering. It is made and will
continue to be made by Stone-Chance, but your enquiries and orders
should now be addressed to :(—

BUCK & HICKMAN LTD.

2 Whitechapel Road, Londony E.1 o
also at Birmingham, Bristol, Glasgow, Leeds and Manchester

Stone-Chance Ltd., 28 St. James's Square, London, S.W.1

| The Pistol you’ll
be proud

. to own!

|

ENGINEERS’
PRECISION & HAND TOOLS

RATCHET SCREWDRIVERS

No. 961
MICROMETER

” 1

AIR PISTOL "

| % High Accuracy
and Hitting Power
| *

Perfect Balance
% Robust Construction

Ideal for teaching elements of shooting; these
pistols will give endless pleasure to both young and

No. 295
TINMAN'S
SHEARS {

o Sy S

MEASURE UP TO ANY JOB

The next time you buy tools, remember that it pays to buy
good tools, tools upon whose accuracy you can rely. @ tools
are made from the finest materials and are guaranteed to conform
to British Standard Institution Specifications where they exist,
The next time you buy tools ask your dealer for @ Engineers
Precision and Hand Tools.
Write for our free catalogue, mentioning this journal.

MOORE & WRIGHT (SHEFFIELD) LTD., HANDSWORTH ROAD,-SHEFFIELD, 13

old. Their accuracy and efficiency, typical of all
Webley Products, makes them the finest Air
Pistols in the world.

Send for detailed Catalogue

WEBLEY & SCOTT LTD.

28 Park Lane, Handsworth, Birmingham 21. Tel: West Bromwich 2821

One of the Windsor Group of Companies
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W/ A TRULY REMARKABLE
4 BRITISH mvsnnou!

ramdeck

> E ey 1

Turns any gramophone into
a superb TAPE-RECORDER!

—and back into a record-player in a moment

£13.12s.

Special moving~coil microphone
and tape extra.

EASY TERMS

v Uses standard tapes
Y Plays at 71" per sec.
" or three other speeds
v Records direct from
radio or microphone
v Erase and fast re-
wind
MADE BY THE FIRM
THAT MAKES RADAR
EQUIPMENT FOR

VISCOUNTS AND
BRITANNIAS

Gramdeck is completely new . . a revolutionary
invention that instantly turns your gramophone
into a tape-recorder and back into a gramophone
at will ! You simply slip it on to your turntable
and you are ready to record direct-from-radio or
microphone . . . the voices of your family . . .
radio programmes . . . your favourite music—
and you can insrantly play it back through your
own gramophone or radio with Lifelike Fidelity.
The amazing Gramdeck brings full tape-
recording and playing facilities to cvery gramo-
phone owner, at little extra cost.

Send for informative free book

This wonderful new invention means that any gramo-
phone owner can now add superbly good tape-
recording facilities to existing equipment at a fraction
of the usual cost. Full details, photos, specifications,
Easy Terms, etc., are given in the Gramdeck Book.
Send for your copy today—FREE and entirely without
obligation.

PRAISE FROM THE PRESS

“ Real hi-fi results . . . reproduction excellent.””
Radio & T/V Retailers’ Review. ** Provides the same
recording and playback quality as many high priced
tape recorders.”—Radio Review. ‘“ A British
challenge to tape recorder firms.”—Daily Express.
“ Better than many so-called hi-fi recorders.”—
Amateur Cine World.

FREE BOOK—POST NOW !

1 would like to know how to turn my gramophone into a
first~class tape-recorder . . . please send me the
Gramdeck Book—FREE and without obligation.
(Write if you prefer not to cut page.)

~— GRAMOPHONE TAPE RECORDER
(Dept. PM/805), 29, WRIGHT’S LANE, LONDON, W.8.
RAMDECK TURNS A TURNTABLE INTO A TAPE-RECORDE

NEWNES PRACTICAL MECHANICS

January, 1960

EX-M.O.S.

ADJUSTABLE BENCH LAMPS

Complete with
standard 25 w.
bulb. Won-
derful value

23/6

Post & Pack-
ing 1/6.

Designed for the work bench, this
versatile lamp is not intended to be
decorative but it is efficient. The
strong metal frame has aspan of 33 in.,
and the fitted clamp secures the lamp
to bench or
drawing board
with a vice-
like grip.

The offfon
switch is at
bench level.

GHARLES FRANK

67-75 SALTMARKET, GLASGOW C.l.
'Phone : BELL 21067, 'Grams : ‘*Binocam ' Glasgow.

Established 1907.

POWER your model boat with a
BASSETT-LOWKE motor

The Marine motor is & powerful
.permanent magnet unit suitable for
model boats up to 39 ins. long
and will give many years’ service,
3 It will operate from two 3-cell dry
batteries coupled in series or from
a 6-volt accumulator. Lengt
3} ins. Width 2 ins. Heig
11 ins. Weight 114 ozs. Price 63/4

THE
MARINE

BRASS PROPELLERS & SHAFT&

ei

A series of popular sizes of Propellers suitable
for model boats up to 48 ins. long. Supplied
either right- or left-hand drive. 1} ins.
diameter, Price 6/11. 1} ins. diameter,
Price 8/-. 2 ins. diameter, Price 9/6. Shafts
to suit above, comprising 5/32 in. diameter
steel shaft screwed each end fitted in 5/16 in.
diameter bushed stern tube, 8 ins.,, 9 ins.
and 10 ins. long overall, Price 7/8. Couplings
for connecting to motors, Price 2/1 each.

Write today to Bassett-lowke for Model Shipping ond Engineering Catalogue.
Full of helpful information about your hobby. Lists and illustrates boiler fittings
and engine parts, castings ond pressings, materials, bolts, rivets, tools, drawings
ond plans. Price 2/6.

RASSETT-LVWKE

18 Kingswell Street, NORTHAMPTON
London : 112 High Holborn, W.C.I
Manchester: 28 Corporation Street, 4
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Hi-Fi Snip
Infinite Wall Baffle
' Gives really-su-

perb resmits with
Special Screwcutting S e PR S“r“{o.e?: sllov';vf

33in. x 16kin. v - speaker cut-out
BACK GEARED

for tweeter,
nicely veneered
PRECISION
LATHE

with fabric

attached to Pic-
ture rail. Only

Today’s Finest Value ! 45, carrlage
= g]x&d insurance
STILL £33 SPECIFICATION : 3fin. approx. Centre height, : - e e . 4

: A, ti onvector heater. Made from heavy gauge

ONLY 164in. approx. between centres. Swing-in ‘Gap 8in. Components Would Cost More Sitt stapl (ivaniseds,  For meoanoute,

or 9 monthly payments of Diam. of leadscrew, 8 T.P.L. §in. If ourside our van j workshop, aviary. etc. 500 watt, £1.12.6 ;

. w 12/6 extra in Great Car Battery Char- 1,000 watt, £2,10.0. 1.000 watt with wired

78,10 delivery area, Carr. & Pkg. /6 extra ﬁ‘fﬁfﬂi‘}%‘(,i’%‘ﬁe Put, segarsjte thermosltiat. £3.1t'1:.8. il‘r; ﬁ')agt

i1ai) b 1 ree standing or wa mounting. . .6,

Britain, plus 20 for Crate, returnable. tery charger in 3K watt with built-In thermostat, £4.19.6.

stove enamelled Carriage and insurance 5/- per heater. ALL

sheet steel louvred ARE GUARANTEED FOR 5 YEARS.
New, com-

case.

plete and ready to 3 A P
worl;. Rated at 1& Unique Opportunity to build

. amps. an . -

armble ot ok Fine Transistor Set

‘lector for trickle
charging, also & meter to show charging
rate. Suitable for 230,250 A.C. mains. Special
snip price of 55/-, plus 3'6 post and insurance.

ARCOY RABBETTER

A Brand New Attachment for use with ANY Portable

Electric Drill Ideal for the Handyman. Only 6
Complete with saw,

Fits straight into Drill Chuck—no dismantling or reassembling.

Depth of cutter 0 to {in. Position of cut adjustable 0 to lin,

from wood edge.

@ IT REBATES ... for picture frames, panelling, etc.

@ IT SLOTS . . . for drawer bottoms. sliding glass doors, etc.

: {T STRIPS . . . for laths, fillets, strip-wood, etc.

|

l Five Useful Articles
IT TONGUES & GROOVES . . . for floors, table-tops, etc. vRcive
g, o kit - S R i e & Post & Phs. 2/6. Gonstructionts Mings And Circuits for
0 -t:h{éI rfot_l]owmg 1:.:5:1_5 :it.ch
- oisture opera BW. b
36'“0 FLEXIBLE SHAFTS Simple but clever signal tracer.

Versatile power pack costing only 10~ | Constructor's parcel: to build Pocket 6

for ELECTRIC DRILLS Han saneous hoater for workshob or . Transistor Set-as currontly being sold nt

en.

Six transistor pocket superhet, tone-cabinet as illustrated, tuning dial, two

Increase the scope of your drill." Has needle S-Pgofm‘?:?d 02::“0116;' ! - N gang g,mlingtcgndienstiag. co‘linbinedbgarkel}ne
i wi in. end for this catalogue to-day. price chassts/printed circuit and easy-to-follow
bearings a1 both, ends and complete with 3in refundable from. purchases. h circuit. Costing value 57/6—ofiered while

N . " . . ) e N €
gipag;;)r’nif:ll:ﬁhéFlzl‘-;‘si"-"gh‘ into the drill chuck necessary parts to make this tracer | supplies last at only 29/8. plus 28 post.

A 9/6. post 1/-. Suitable for your own circuit gr to build
reassembling. BARGAIN original circuit. All parts available at
24in. steel wire cup PRICE highly competitive prices. Do not miss this
brush 4{- extra. Drill extra. tremendous ‘bargain.

. Band 111 Converters
. Post .& Pkg. 2{6 if owside our- van area. 7 = N
; . ' % 206 i ; . Suitable ~ Wales, Radio Stethoscope
WOLF NEW “ CUBMASTER >’ DRILL £6.19.6 Post Eree. Or 9 rathly payments of 16/3. London: Midlands, * DR
‘This can be slipped into
. North, Scotland,

" the pocket rather Hke
etc. All the parts a fountain pen. Wi
including 2 EFso it in er‘nosl: dlstriﬁ
v i a - recelver -can
valves, ' oolls, fine -hocped: from-the grid
tuster; *© contrast - §f thd first valve-right
6gnerol. - conden-- - through to the oufput
sers and resistors: ‘Vithout a signal gener-

(Metal case avallable as an extra.) Price %vﬁcl)]r otplgﬂ;tet});]osggpe

.only 19/8. plus 2’6 post and insurance. Data L.F.-and R.F. circuits
free with parts or available separately. 1/6. }?‘:m‘cﬁ)g]l;‘f;g:"’[’;ul{'f
Please send two more kits, the one you finger.

sent last week is performing magnifi-

cently. We receive this sort of letter every {}," %‘:f: c%?ﬁg”;?:zg?
day of the week, so if you have hesitated 9/6, post 1/-.

because you thought our kits too cheap you

need hesitate no longer. A.C./D.C. Multimeter Kit

GAMAGES, HOLBORN, LONDON, E.C.1. HOL. 8484. Tools & Motor AccessoryLists FREE

+ Permanent Magnets in action x |

T

.. Ranges: D.C. volts 0-5,
Miniature 0-50, 0-100, 0-500, 0-1.000.
Microphone A.C. volts 0-5, 0-50, 6-100,

American made. Dynamic
type, real bargain at 2/6,
plus 6d. postage.

0-500, 0-1,000. D.C. millj-
amps 0-5, 0-100. 0-500.
Ohms 0-50,000, with inter-
nal batteries. 0-500.000
with external battéries.
Measures A.C.'D.C. volts.
D.C. current and ohms,
Al the essential parts
including metal case,
2in. moving coil meter,
selected resistors, wire
for shunts. range selector, switches, cali-
brated scale and full Instructions. price
19/6. plus 2/6 post and fnsurance.

Crystal Mike by Acos

Model 39/1 this is ideal for tape aor general
amplifiers complete with screened lead,
39/8, plus 1/- post, desk stand, 2/6.

Incase you do, have an ‘Eclipse’ Pot Magnet
available to help you recover the nut.

This is one of many ways in which magnets.
can help you.

Ask your rool dealer for descriptive literature.:

Gyro -by Sperry

Made for use in Aircraft, This is an
The famous R1l54--unused but slightly air-operated Gyro, it really is a Superb
solled. Covers 200-500 ko/s. 3-5.5 Mc/s and | instrument. made to the closest limits

r of precision,
P E R M A N E N T §.5-10 Mc/s. Has unique * click stop Brand new in orlginal air sealed pack-
3 mechanism. Wonderful breakdown value ing, probable qost-arom,xd £50 each. Our
—meters, relays, switches. Complete with | Price only 15/~ pius 2/6 post.
M A G N E T s valves--real bargain at 19/6. plus 10/- carr.
Elgchon[i‘cs (:royl}:n)dmd.i Elect;onics(i‘lmbury Eleet:nics—;lanor ‘Ele:&roni&ls (l;nislllip)l!i‘tld
. 66, Londen Road, ark) Ltd. | 42-48, indmi 1,
Mace by james Neill & Company (Sheffield) Limited e \2%‘5!;0““?&““ m xl‘,.l:ks)th;N . O 7 e
and obtainable from all tool distributors Phonc :  ORO 6553 | pponenity Fork, Nt o (® vator Porn, B, | Phone: RUISLIP 5740

HalM day Wednesduy. | Hali day, Thursday. ! Half day, Wedpesday,
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DO- AS-YOU DLEASE

WHJENW[HHN@ HOLIDAYS

N ARE MUCH MORE FUNYS |

With a gwaranteed Tour-Master Tent, you or
the whole family, go where you like . . . when
you like . . . at home or abroad for only the cost
of gerting there! And with modern Tour-Master
equipment, you're as secure and cosy as in your
own bed at home.

These fine Tour-Master Tents came direct from
the makers AND CANNOT BE BOUGHT IN
THE SHOPS. Tents for the cyclist, the motorist,
the family—tents with the latest alloy frames that
fix in a flash, tents with sewn-in groundsheets, zip
fasteners, interior windows—a wonderful range
that brings a new concept of comfort and reliability
to tenting holidays . . . high, wide and handsome !

FASCINATING FREE BOOK

For a small fortnightly sum you can get everything
}"_u need—NOW-—and enjoy a wonderful holiday
HIS YEAR. Our free book describes the whole
range of Tour-Master Tents (44/6 upwards) supplied
direct from the factory gives dimensions, photos,
casy terms, valuable
camping hints, etc.
Send for your free
copy TODAY !

HAVE A BETTER
HOLIDAY.THIS
YEAR

Please send a FREE copy of
fully illustrated cntalogue
“ FREE AS THE AIR.”

NATHE .. o et s
(Please Print)

AR FEESSI s~ oo -« . - o ooevveeie

(Dept. PM/701) 29, WRIGHT'S LANE, LONDON, W.8.
TOUR-MASTER:IS THE.GUARANTEED TENT—WITH A NAME

_‘--

January, 1960

NEW po-1T-YOURSELF

-  PRINTING OUTFIT

Everything you need to print your own snaps.
Combined safe light and exposing light.
£ l i | 7 ® 6 plate dishes (orange, white and grey). Printing frame
with masks. Two graduated measures. Two forceps.
Thermometer with case. Con-Sol developer. Acid

COMPLETE

Fixing powder and full instructions.

JOHNSONS FOR CONFIDENCE

OF HENDON LTD

IN PHOTOGRAPHY

fication.

by belt shifting,

v RAPID SPEED CHANGING
| vy CONVENIENT FREE SPINDLE
v USEFUL FRICTION HOLD
Y SENSITIVE DRIVE CONTROL

The TRI-LEVA
 inexpensive and effective alternative to
the orthodox method of speed changing
This unit has been’
specially developed for the ML7 lathe
and will fit all ML7’s without modi-

speed selector as

The many ML7 users will be quick to

appreciate the several advantages of |
Mﬂ ﬂ ]IF{ R]D . convenience and time saving which-

TRILEVA spsgq SELECTOR \ the TRI-LEVA offers.

PATEN

GIIl[IllG Company iy
wan

- imGLaND

b

PARKERS
SHEET METAL
FOLDING MACHINE
HEAVY VICE MODELS

WITH BEVELLED FORMER
BARS

No. L. Capacity 18 gauge mild steel x 36in. wide ...
No.2. Capacity 18 gauge mild steel x 24in. wide ...
No. 3. Capacity 16 gauge mild steel x IBin, wide ...

End folding attachments for Radio Chassis, Tray and Box Makmg N . for 36in. model,

6 per foot. Other models, 2

The two smaller models will form flanges. As supplied to Governmem Departments,

Universities, Hospitals.
% One year's guarantee. Money refunded if not satisfied.

Send for details.

A. B. PARKER, Wheatcroft Works,

Wellington St., BATLEY, Yorks.

Tel.: 426

Three }
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The ideal Build-it-yourself

WELDING KIT

ONLY

£25

Complete

with all
Accessories
as shown
Newv H.P. Terms
£5 down _and 6

monthly pay-
ments of £3.15.0.

Unconditionally
GUARANTEED

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

7 DAYS’ FREE TRIAL ON REQUEST

TAYLOR BROS. (MIDDLESBROUGH)-LTD.

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

B ]
MEDDINGS
e

'/1”CAPACITY 15" BENCH DRILL
A PRECISION BUILT MACHINE TOOL
WEIGHT 154 Ibs. 5 SPINDLE SPEEDS
g:-sche £37.5.0 riic mocel atso avaitable.
Deposit : ‘3.'4.6 (3 phase)

Balance in 8 monthly payments of: £4.13.3
THE FINEST TOOL SHOPS IN LONDON|

s NO INTEREST s NO DEPOSIT
% NO EXTRAS %

ONLY WITH ORDER
6 PLUS CARR. & INS., I5/6,
BAL. 8/6 FOR 19 WEEKS

S

[ fisuce | REBUILT TELEVISION TUBES
N YOUR ANY TYPE |12 MONTHS’ FULL GUARANTEE
0 ANY SIZE CASH PRICE £8/10/0
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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 stlll 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 lronmonger or Hardwareman and many
Art Materia!l dealers. Ideal for making—

Model 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.

T.V. CHASSIS AT CLEARAN-CE PRICES
The Popular 12" Plessey Chassis 9/6

A bargain for anyone wanting to make up their
own T.V. at a very low cost. A chassis in one unit.
Less valves and tube. Chassis size 127 x 141" x 117,
I.F.'s 10.5-14 Mcfs. Can be adapted for a 12
Channel Turret Tuner and modified to take a
farger tube. Carr. & ins. 10/6.

DUKE & CO.

(Dept. H.1),

621/3, ROMFORD ROAD,
MANOR PARK, E.I2.

Tel. ILF. 6001/3.
Send for FREE CATALOGUE

CUT OFF HERE

To EEEFNTTRTELONEE Dept. P.M., liford, Essex
Established over a century

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

Enclosed Postal Order value 6d. (not stamps).
NAME (Block letters).... .
§ ARG SS0o000m000dBigonoiomatibieoiaoconoosnnoooanschaiBaostioBBboaocdb oo

sesasesesvasesurronsacirasnprasene L R P R P T P P T PR PP PPy
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VALUABLE NEW HANDBOOK

FR f[ T0 AMBITIOUS

ENGINEERS

Have you had your copy of “

Engineering Opportunities” 7

The new edition of * ENGINEERING OPPORTUNITIES ”
now available—without charge—to all who are anxious for
worthwhile post in Engineering. Frank, informative and
completely up to date, the new  ENGINEERING OPPOR-

[ S ” should be in the hands of every person engaged
in"gny branch of the Engineering industry, irrespective of age,
experience or training.

g

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?

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

AUTOMOBILE
ENGINEERING
Gen, Automobile Eng.—
Maintenance & Repairs—
High  Speed  Diesel—
Gzrage Monagement,

L ARICS, AM.I
PRELIM., GEN. CERT. OF EDUCATION, ETC.

THE BRITISH

Gen. Elec. Eng.—Elemen-
tary & Advanced Elec.
Technology ~— Installations
—Draughtsmanship—Sup-
Bly'— Maintenance ==
esign.

BUILDING

Gen. Building—Heating &
Ventilation— Architectural
Draughtsmanship ~ Sur-
veying-—Clerk of Works—
Carpentry and Joinery—
Quantities — VYaluations.

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,
G.P.0. ENG., TEXTILE TECHNOLOGY, ETC., ETC.

One of these qualifications would increase your sarning power
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FAIR COMMENT

'DRILLING FOR KNOWLEDGE

OME momentous and exciting discoveries have made news recently and they
Shave all been connected with space and interplanetary research projects.

It might be inferred from this that modern scientific exploration is in one
direction only, but in fact this is far from the truth. Many scientists are just as
interested in what lies under the earth’s surface as others are in what is above it.
It is confidently thought, too, that discoveries every bit as exciting as those recently
made in space will be made under the earth within a few years.

One of the things which gives rise to this belief is a project being sponsored by
the American National Academy of Sciences. They propose drilling through the
earth’s crust to find out what lies beneath. Modern seismographic research, of
course, has given scientists some idea of how this earth of ours is constructed.
The old idea of a thin, solid crust covering a completely molten interior of lava
has given way to present day conception of a layer of basalt under the earth beneath
which is the mantle, comprising a very much thicker layer of solid rock. Inside this
is a molten core probably of nickel or iron, the centre of which is kept solid by the
extreme pressure. The hole which it is proposed drilling will pass through the top
layer of earth, through the basalt crust and into the unknown material of the mantle.
The basait crust is thinnest under the sea and for this reason drilling will be carried
out from a floating drilling platform, in the same way as it is when drilling for oil
from one of the offshore drilling stations. The experience gained in this type of
drilling for oil will be invaluable to the scientists. In fact the several practice
drillings which will have to be carried out will employ actual oil-drilling rigs.

When the site has been selected a special drilling rig and platform will be built
and the bore commenced. Temperatures in the region of 400 deg. F. are expected
and should not prove a problem. Sample cores will be brought to the surface con-
tinually while drilling is in progress and these, it is expected, will provide a great
deal of exciting new information, long before the level of the unknown mantle is
reached. The history of the world will be revealed by the samples of marine life
contained in the drilling cores. The culmination will come when the first samples
of the earth’s mantle come to the surface—the first man has ever seen. What
analysis of these will reveal it is impossible to guess. It may not be much different
from types of rock already known, but then it may be some kind of material that is
entirely new.

Instruments will be lowered into the hole to obtain temperature readings and to
measure the magnetic field, gravity, etc. In addition a great deal of practical
information may be obtained about deep drilling and oil deposits. This is a project
which is in no way  pure research,” and the immense material benefits to which
it could lead, in addition to the knowledge revealed, can only be conjectured.

NOISE SUPPRESSION

COMPLAINTS have again been made recently by people living near London

Airport about the noise of jet airliners taking off and coming in to land ;
mentioned particularly were the Boeing 707 and the Comet IV. The noise made by
these aircraft must indeed be excruciating to bring modern man to the point of
complaining. Most of us have grown so used to a perpetual background of some
noise or other that we do not even notice it. Could it be this continual cacophony
which is responsible for the fantastic increase in nervous illness ? Whether noise
is responsible or not, many people are beginning to wonder if there is some way of
reducing the noise level of modern living. One answer could be to investigate the
problem at its source, i.e. every appliance which makes a noise in use could have its
noise factor-standardised during manufacture. A level could be set for each which
must not be exceeded and this principle applied to everything from typewriters to
tube trains and hair dryers to helicopters. Perhaps it could form a new branch for
the British Standards Institute ?

 The February, 1960, issue will be published"on January 29th.  Order it now!
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FEW hours spent before really severe
weather occurs, can produce an
b excellent toboggan which can carry

'two persons sitting upright or a single

individual in the prone position:

The Chassis ) ; -
This is made up of 4in. X 1in, mild

steel of the black variety., Two runners
are bent with the aid of a vice to the shape
shown in Fig. 1. Heat where a ben.d
is to occur does assist the work, but this
is not absolutely nccessary, Both runners
must be identical, Mark out a chalk out-
line on the garage floor or even on a con-
crete path, and lay the chassis as bending
takes place on the marks; correcting the
radii until they conform to the shape and
both are the same length, The top of these
runners reach back to the front side supports
and these latter items are thus a thickness
of metal lower than the rear details,

The shape of these side members is not
important as they merely carry the two
wood side frames on which the seat is
eventually built, but the angular form shown
here is easy to make and of adequate thick-
ness and strength for the task. The two rear
items are a thickness of the metal or }in.
higher than those in front; you can use
washers to make up the difference if an error
occurs.

The centre cross brace is bent up about
24in, to cnsure that when running at speed
it does not throw up ice or snow toward
the seat, yet performs the function of
properly bracing the chassis. Two cross-
shaped items are no doubt the best form
of design here, but with the extra bracing
made by the wupper wood parts, this
refinement is not really essential.

[. R) - —

Bend chassis to reach
.over to sle support
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By J. Waller
Make it in Time for
this Year’s Snow

Side support approx-
3'wijde at top

L1

}/4” Thick

Ll
-

Fig. 1.—S8ide view
and perspective
sketch, half planked.

15 112'x 39" K‘%
Slats ;
- 9 -

Fig. 2.—~(Left and |

Right) End view and 30"

, plan views of the max.
wooden frame.

1%2% 42" Side frame

members, these are W 7"
bolted to chassis chassis
member

114’ dia.
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Chassis Assembly

A welded assembly is the most satisfac-
tory way of ensuring strength and the
toboggan will not fall to pieces in the event
of a crash. If a nut and bolt assembly is
used burr over the threads and so make it
impossible for the nuts to come apart, but
welding js best. A local garage or work-
shop will not take more than an hour to do
the job and £1 is enough to pay.

The Wood Frame

Oak is undoubtedly the best material, but
most readers will use white wood as this is
cheaper and often at hand. Cut the two long
side members which seat on the chassis and
bring these well forward as the feet or
handles are attached to their ends. Next
cut and fit the three tapered cross details—
Fig. 2 shows these as being split across
the centre but this is not necessary

if you can saw the angles correctly. Smooth

oft all the burrs as you go along and then
there is little likelihood of any being missed.

The seat slats are spaced with a 1%in.
gap between them—an upholstered seat is
left to the reader’s discretion and in this
case the slats are brought together in an
endeavour to prevent snow and ice from
contacting the material.

Before assembling the frame to the
chassis, remove the scale which is present
on this black materia] with a rough file.
A final rub over with emery cloth provides
perfectly smooth surface on which to ride.
As the welding operation will have undoubt-
edly left lumps of “ almond rock™ round
the joints which look unsightly, chip and file
off the worst of this before proceeding
further,

(Concluded on page 167)

Use nuts and counter-
sunk screws set well
below runner face level
# welded construction
s not possible

ide support 3/165( 1" can
be lighter than runners

4011

5.} e
l Use screws to hold afl wood members together
Bolts Do not use nails
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Described by J. D.Pearson

Radio Enthusiasts

Among Our Readers
May Like to Make
This

& )

OME interest has been expressed -
recently on the subject of portable
transmission - reception equipment,

more commonly known as the * Walkie-
Talkie”” The major requirements are
extreme simplicity combined with maximum
possible efficiency. The design, given here,
could more correctly be described as a
“ Handie-Talkie ’; the term usually given to
transceivers capable of being held in one
hand.

LICENSING

It should be emphasised at the outset that
before any type of transmitting equipment
may be operated in the United Kingdom the
operator must be in possession of the rele-
vant licence. The sole authority in this
country for the issue of all types of Trans-
mitting Licence is the Postmaster-General.
The licence required for the particular
equipment to be described is known as the
Amateur (Sound) Licence, which costs £2
per annum.

CONDITIONS OF ISSUE

Before a licence can be issued the appli-
cant must satisfy the P.M.G. of his com-
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L1—Single turn link winding (sce
L2—Nine turns 16 s.w.g. enam

Ri—15,0008, } watt resistor.
R2—4.7 M 2, } watt resistor,

R4—680 2, } watt resistor.
RFCi1, 2—R.F. Chokes (sce text).

S4—Double-pole toggle switch.
or §: 1 (see text).

2 B7G—Ceramic valveholders.
for whip acrial.
tags ; insulated sleeving, rubber

Stand-off insulator, or alternative

phones.

din. diameter, }in. long (see Fig. s).
Ci1—4o pF miniaturc variable condenser.
C2—100 pF silver mica fixed condenser.
C3—.001 to .01 uF moulded mica condenser.
C4q4—o.1 uF paper tubular condenser.

R3—100 K 2 miniature variable résistor.

S1, 2, 3—Threc-pole two-way rotary switch.

Ti1—L.F. intervalve transformer, ratio 3:1

Vi1, V2—Mullard DL9g2 (or equiv.).

4ft. 6in. length of 1/16in. copper or brass rod

Connecting wire ; 6 B.A. nuts, bolts, solder
mount for aerial, control knobs (§in. dia.).

E~—Earpicce taken from low impedance head-

M—Single button carbon microphone.

text).
elled wire

grommets.
insulated

knowledge plus the ability to

send and

petence 10 operate transmitting equipment. receive Morse at 12 words per minute, To
This entails a certain amount of theoretical the reader who knows absolutely nothing
\ /Aer/a/ Po/z;_l -L
2
& [ HT7 6757
-] (or o0v)
‘ £
)?-J ~~Earpiece
100K
L2 /.,Za
J Tr
3 ;
e
4 DL92
—+
A
C3 S
see 4
) -/E/F S
o
—
P2
7 ot
U
2 ;i
(]
594 :v$4
; 680 1
Microphone % o W
.l
L ! & Sy
—_—farth 1 SJ Lr=
= (case) /-5v
s U LTg

Fig. 1.—Ciraut details.
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about radio these requirements may be very
discouraging, but it may be stated here that
any person of average intelligence can obtain
the standard required if he is really deter-
mined to do so; and provided he is
possessed of enthusiasm and prepared to
help himself.

Further information about the Amateur
(Sound) Licence can be obtained from: The
Radio and Accommodation Branch, G.P.O,,
St. Martn’s Le Grand, London, E.C.1.

THE CIRCUIT
Whilst this may appear rather complicated
it is in reality about the simplest possible

circuit which will perform the combined
5 R 7
\\- / N /A
‘6BA clear. ~684 clear.
-~ Materigl/
I 22SwG
Aluminium
2 off)
5 684 clear-
. Meaterigl /Bi 4 i
10" 22SWG
i A/um/‘n/}/m L—l L.%'
« orr e e =
jé—-l r—
[g‘ -]
\
te) o]
\f
/65»4 clear. Drill and tap 68A
o~ « Material
g 4 square brass
‘ 3" 1 @ orr)

Fig. 2.—Case dimensions.

duties of transmitter and receiver with some
measure of efficiency. The circuit diagram
is given in Fig. 1. The valve VI acts as a
Self-Excited Oscillator (S.E.O.) on “Trans-
mit” and as a Super-Regenerative detector
on “ Receive.” V2 performs the function of
modulator for transmission and L.F.
amplifier for reception.

CONSTRUCTION
In compacr miniature equipment of the

type described, servicing can be extremely
difficuly once the components are installed

L o
‘——BO turns of 4 9rs.
Soloer 32 SWG ensmelfed | polystyrene
rogd

18 SWG. tinned copper

,‘%.dia ebonite etc.

L

18 SWG. tinned copper
Fig. 3.—R.F. chgke constructior.

in the case. The beginner is advised, there-
fore, to build up the circuit on a temporary
basis before finally mounting; in this way
any slight adjustments or alterations can be
made much more easily.

Where component wires, tags, etc., are
joined in the final installation, a sound
mechanical joint must be made before
soldering is attempted. An instrument-type
soldering iron together with resin-cored
solder is almost essential when building this
type of equipment.

The- case may be built up in several
different ways, depending on what facilities
the constructor has available, and his
mechanical ingenuity. The essential thing is
to ensure that the internal dimensions of the
case are not wss than 1o0in. X 3in, X 3in.
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To gerial
terminal
(Stano~orr)

battery, provided, of
course, that this will’
fit into the space
available, and an ap-
preciable increase in
working range will
result.

R.F. CHOKES

No suitable com-

mercial R.F. chokes

are available, but they
can be made quite

Eﬁm Le -easily.
(case) c/ For each choke a
~ ! jve outpur circuit. Fig. 5 (Right).—Position piece  of ebonite,
Fig. 4 (Left).—Alternative outgfu fhiiin, ¥ 5 (Right) oA | ilaiis] o M e
rod 1}in. long and

Probably the easiest method is to use
22 s.w.g. sheet aluminjum secured to four
pieces of lin, square brass, each piecc being
3in. in length, drilled and tapped 6 B.A.
This allows the removal of any section of
the completed case independently. Almost
all of the components can be mounted aqd
‘wired on the front panel before this is
secured to the other three sections which
form the case, The two 3in. X 3in. pieces
which are the top and the bottom of the case
'may be added at leisure. The “top” of
the case should be drilled to take the stand-
off insulator, to which is secured the 4ft. 6in.
length of 1/16in. copper or brass aerial rqd.
It should be noted that one of the r1o0in.
X 3in. pieces is provided with large holes
to accommodate the G.P.O. type single-
button carbon microphone and the low-
resistance carpiece respectively. Incidentally,
when wiring these into circuit sufficient slack
should be left to allow removal of the front
panel. Construction of the case is shown
in Fig. 2,

TRANSFORMER MODIFICATION

The transformer T1 is a miniature LF,,
or intervalve transformer having a ratio of
3:1 or 5:1. Owing to the fact that a suit-
able transformer is not manufactured com-
mercially this has to be modified by the
addition of an extra primary winding (P2 in
Fig. 1) or the microphone. :

i This is not such a difficult task as the
reader may imagine. Many of these small

audio transformers have a small ‘air-gap-

between the winding and the metal core
laminations. The transformer should be
selected with this point in view. It will be
necessary partially to strip the transformer
to put on the extra winding which should
‘consist of §5 turns of 32 s.w.g. enamelled
copper wire, laid round the existing windings
‘in a single layer and then covered with
transparent adhesive tape or thin paper.
Sufficient lead-out should be left for con-
nection into the circuit later.

If adequate space is available it is better
to solder flexible leads on to the new wind-
ing. If the primary and secondary windings
of the transformer are not coded when pur-
chased, the primary will. be that one which
shows the lowest resistance when tested on
the ohms range of a multimeter.

BATTERIES

The L.T. supply for the set is derived
from a single Uz ccll, which also supplies
current for microphone energisation. If
desired, the case could be made fin. longer
and the microphone supplied independently
from one or two pen cells, depending on
whether the microphone used requires 14 or
3 volts—the twe cells being in series, of
course, for 3 volts,

Several varieties of layer-built H.T.
batteries are obtainable; the type used - in
the original model of this transceiver was the
Vidor Lssoo giving 67.5 volts. It would
be quite in order to use a 90 volt HT.

4in, diameter is required. This is wound with .
80 turns of 32 s.w.g. enamelled wire laid on
in a single layer; the winding should occupy
a space slightly under’ 1in., leaving jin, of
former to spare at either end. The connect-
ing wires are a force fit into exact size holes
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tinned copper wire which must be insulated
as it occupies a position co-axially in the
centre of  L.2 (see Fig. §).

OPERATION

When the set is switched to “receive”
a “rushing ” noise will be heard in the ear-
piece or headphones if the circuit is func-
tioning correctly. ~ This is thermal or
““ valve-noise ” and is due to the process of
super-regeneration. This briefly 1s a state
where the detector valve (VI on reception)
is continually swept in and out of oscillation
(or *“*quenched”) at the fundamental
frequency by the action of a second much
lower frequency. The net result is that the
detector is at all times operated on the
point of oscillation, which is the most
sensitive condition for reception.

Regeneration is controlled by R3; when
the “hiss” is loudest the circuit is operat-
ing at the most satisfactory state for recep-
tion of signals. When a signal is received,

drilled into the former, or if polystyrene rod the - “hiss-” wig disappear entirely or

Front pane/ /x 684 Sub~panel DECOING pEnY, weak, depend-
Alurminium) [ (Pers:ex etc) ing on signal strength.

H : ] . Should difficulty develop

" ‘. i L/ insige L2 1D obtaining quench action,

EXrension 17 N (see Figs)  rotate the tuning condenser

shart = E' |='-| C1 through 9o deg., and

== L R3 to either extremity of

At e :g - its travel. Try opening or

Hexibie [ el e L closing slightly the turns

pling i \C on L2, Shunt a 100 pF

_ N = '} condenser across the grid-

Microphone Ix 654 leak R2. This should clear

the trouble if all else fails.

A0

LAYOUT

Owing to the fact that
no two constructors will
adopt precisely the same
layqut, and that component
positioning and lead lengths
have a definite bearing on
circuit operation, the value
of C3 is subject to varia-
tion. Initially a .coruF
condenser should be used,
the aim being to achieve

7 smooth operation of the

- +
MT 675V
-

Eerprece

Fig. 6.—Wiring diagram.
is used, the 18 s.w.g. tinned copper support
wires may be heated before being pushed
into the former; when the wires are cool
they will be firmly embedded in the poly-
styrenc and quite strong mechanically (see
Fig. 3). It is essential to scrape the 32 s.w.g.
enamelled wire clean where it is soldered to
the 18 s.w.g. support wires.

MODULATION

The low impedance earpiece E forms the
anode-load of V2 on reception and acts
as modulation-choke for transmission. If
desired, and sufficient space is available, a
midget output transformer may be ' sub-
stituted for the earpiece, the primary being
connected in series with the anode of V2
and H.T.+, and the low impedance
secondary being in parallel across a pair of
low-impedance headphones (see Fig. 4).
This will give increased modulation
percentage on transmission. It will also be
necessary, of course, to provide a further
switch position to switch out the. head-
phones when transmitting,

AERIAL LINK COIL
This is a single turn link of 22 s.w.g.

regeneration control Rj3
without any abruptness in
the commencement and
cessation of quench hiss,
Switch leads should be
kept as short as -possible,
and -especially the tuned
circuit leads to pins 2 and 3

Sub-chassis

MC’ genotes
connections to
chassis or case

of the valveholder Vi. The coil L2
should be mounted directly across the
tags of the condenser C1. The beginner

should bear in mind that for clarity
of illustration some of the connecting
wires, etc., shown on the wiring diagram
(Fig. 6) are longer than will be found neces-
sary in actual construction. The tuning
condenser Cr smust be insulated from
chassis and case and is mounted on a piece
of sin, Paxolin or Perspex, which is drilled
according to the component used, The
Paxolin or Perspex is mounted sufficiently

(Continued on page 178)

b 3./ 34’ —ﬁ {
L
L 4
34 dia, d k__.r“
:\ NS
. N 14 “ 4 Beng “6684
2, up90® /,c/eal:
]
l | mh,
. 1 jé
0 ;" “
e %J@/‘/d——b’ -%—

Fig. 7.—Sub-chassis detail,
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ELEGTROPLA

T is proposed to treat this subject from the
point of view of the amateur; so the
scale of the plant and processes described

will be limited to the resources of the garden
shed. First—class work can be turned out
under these conditions.

Electroplating can be defined as the art of
depositing one metal upon another metal by
the passage of direct current through a solution
that contains a salt of the metal it is proposed
to deposit upon the basis metal.

Electroforming is a specialised modification
of the art of electroplating and consists of
depositing the desired metal upon a pre-
determined shape or mandrel which is then
extruded under pressure, leaving behind a
shell of the same shape as the mandrel, but of
electrolytically pure material. - Electrotyping
can be regarded as one form of electroforming.

L= J

Step down
transformer
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The Apparatus Required

Assume that the normal power supply of
230 volts A.C. is available. It will then be
necessary to reduce the voltage from the
mains by passing the A.C. current through a
transformer. From here the current at reduced
voltage is passed through a “ bridge ” rectifier

ca a
H

F i rELiE e A
Ammeter g . . 'S, 4
: 4 3. - :irm a i’ Eie:‘h])v-t J
ler " B coiirers o4 !
L -

Fig. 1.—The electroplating circuit shown pictorially.

Another example is the fabrication of the
matrix of a gramophone record.

Theory of the Process

In electrolysis, such as occurs in electro-
plating, direct current is passed through a
solution termed the clectrolyte between two
coenducting electrodes known as the anode and
the cathode. In the clectrolysis of aqueous
plating solutions, metal is dissolved from the
anodes or oxygen is liberated from them and
metal or hydrogen is deposited upon the
cathodes. Faraday’s law is derived from this
electrochemical reaction and is usually ex-
pressed as follows :

1. The quantity of any element liberated at
either the anode or cathode during
electrolysis is proportional to the quantity
of electricity that passes' through the
solution.

The quantities of these different ele-
ments liberated by the same quantity of
clectricity are proportional to their
equivalent weights.

For example :

If one coulomb (1 ampere-second) deposits
1.118 milligrams of silver, then 10 coulombs
will deposit 10X 1.118 milligrams of silver. It
does not matter whether a current of 1 ampere
flows for 10 seconds or 2 amperes for § seconds.

The coulonb is that quantity of electricity
which will deposit o.corr18 gm. of silver in
one second. Or it can be defined as that
quantity of electricity which flows when a
current of one ampere flows for one second.

in which the original alternating current
(A.C)) is changed to direct current (D.C.).
From this point the positive and negative
Jeads are taken to the clectrolytic bath. In
addition to the above apparatus it is, of course,
absolutely necessary to have an ammeter, a
voltmeter and a variable resistance in the
circuit. For laboratory or small-scale work it
is convenient to combine the first two measur-
ing instruments, The circuit is, shown in
Fig. 1. ’

Dctermination of
the Current Used
in an Electro-
Jplating Bath

The wusual arrange-
ment is to wire a
battery of electroplating
baths in parallel ; the
anode and cathode
bars are linked directly
to the source of D.C.
supply. By this
arrangement the
current that flows in
each tank is dependent
upon the total resis-
tance of the circuit
in that tank. Pro-
vided the voltage
applied to the bus
bars is constant, the
current in a given
tank is independent of
that in the other tanks

araiel Jd
of tani

Theory and Practice
Explained for the
Home Worler
By F. Colin Sutteon

B.Se.. A ML Chem, K.
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so long as they are in parallel. Fig.

shows this clearly.

‘If a potential of 6 volts is maintained on the
bus bars and the total resistance of tanks ‘A,
B and C are respectively, 0.01, 0.02 dnd 0.03
ohm, then the current that will pass through
each tank is:

6 volts

2

A — 600 amps.
0.01 ohm
6 volts
B. Y e g 300 amps.
6 volts
C. m 200 amps.

The total current drawn from the generator

will be : p
600+ 300-{-200== 1,100 amperes.

If, assuming that in each tank the cathode

area is 20ft.% the current densitics will be

respectively :

600 —
A, - 30 amp/ft.*.
300 _ s
B. 173 15 amp/ft.2.
200 -
5‘ 10 amp/ft. .

Calculating Deposit Thickness

Determination of the thickness of deposit
obtained in a given time at a known current
density is one of the basic calculations needed
when setting up a plating bath. This is
worked out from the known electrochemical
equivalents of the metal concerned. If the
deposition of copper be taken as an c¢xample,
then, from the standard tables, it will be seen
that, assuming a current-efficiency of 100 per
cent., and a current density of 10 amps/sq. ft.
over a period of time of 1 hour, 0.000565 in.
will be deposited.

pH Explained .

At this point it is desirable to explain what
is meant by Hydrogen-ion concentration, or
pH, as it is normally expressed. All aqueous
solutions contain some hydrogen ions. If an

dngement N

Fig. 2.—Parallel arrangement of tanks.
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acid is added, the hydrogen ions increase
and if a base (alkali) is added, the concentra-
tion of hydroxyl ions increases. The hydrogen
jons are positively charged and they move
towards the cathode where they are dis-
charged to form hydrogen bubbles. The
efficiency of the cathode is a function of the
‘amount of current that is used to form metal
or hydrogen at the cathode. Therefore a
100 per cent. cathode efficiency (in terms of
metal deposition) implies that no hydrogen is
discharged, while a zero efficiency means that
hydrogen only is discharged.

' From this it can be seen that it is important
to control the pH concentration in those
‘baths that are nearly neutral, such as those
used for nickel. .
' The pH system has been evolved to provide
‘a simple means of expressing the degree of
‘acidity or alkalinity of solutions. Mathe-
matically, the pH is the negative logarithm of
the concentration of hydrogen ions :

pH —log 1,[H] ="

In a neutral solution, in which the hydrogen-
ion concentration is 10-? N, the pH is 7.

1 The scale ranges from o-7, and 7-14.
Solutions with a lower pH than 7 are said to
be acid, and those with a pH higher than 7
are alkaline.

. —

Copper
anode N
(" thiek)

Fig. 3.—A plating tank suitable for the
amateur.

Setting up an Electroplating Unit

The fundamental electrical apparatus that
is required has already been described.

A convenient bath in which the work is to
be carried out can be a glass tank, such is

‘used for large accumulators. A convenient

size would be one of approximately 2oin. X
12in. X 9in., with a working level of 12in. to
14in. (Fig. 3). i : -

In addition to this main bath it will also be
found convenient to have a 5-litre beaker of
Pyrex glass ; as certain plating solutions, such
‘as nickel, have to be raised in temperature. A
500 watt heating element covered by an
‘asbestos pad, and regulated by means of a
variable resistance, will be all that is neces-
sary. (See Fig. 4).

A balance, capable of weighing batches of
chemicals up to I,I00 grams, a vacuum pump
and Buchner funnel (the former being
operated from the mains water supply) should
also be available in order to filter the plating
‘solutions after they have become contami-
hated from continual plating operations

(Fig. 5).

Copperplating Bath

The solutions from which metals are
deposited by electrolytic processes are known
as electrolytes. There is considerable
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Fig. 4. —Apparatus for raising the temper of
B plating solutions.

flexibility permissible in their composition.
If we take copper by way of illustration,
then a typical bath would be made up from
commercial copper sulphate and sulphuric
acid of spec#ic gravity 1.84.
Copper sulphate 150-200 gms/litre.
Sulphuric acid (conc.) 25- 37 gms/litre.
On the commercial scale the ““ Acid copper **

bath above referred to is frequently modified

by the addition of certain other substances ;
such as alum, gelatine, sugar or phenol.
The latter substance is the one most frequently
used. The amount is of the order of 1 gram
per litre and it is mixed with about twice
its weight of strong sulphuric acid, warmed
to 100 deg. C. for an hour, by which time it
has formed into phenol sulphonic acid. To
make this effective, a heavy current, say
350 to 400 ampere-hours per gallon of solution,
is needed to bring the bath into condition.

The Rochelle Salt bath, which has of late
come into common use, is a copper cyanide
solution and is an aklaline electrolyte. The
composition of this bath is as follows : ‘

Copper cyanide 26.5 gms/litre

Sodium cyanide (total) 392N, B>
Sodium cyanide (free) 5.6 55 s
Rochelle salt . 60.5 55 5
Sodium carbonate. .. 30.0 55 5
pH 12.6

Water 1 litre

Adjustment of the pH concentration is
controlled by the addition of caustic soda
if it is low ; and if too alkaline, by the addition
of sulphuric acid. As the addition of sulphuric
acid releases considerable concentration of
hydrocyanic acid fumes it is of paramount
importance that efficient ventilation be provided.
Current densities as high as 9o amperes per
sq. ft. can be used; but the normal rating
is that of 40 amperes per sq. f%e

The anode area should .Be about twice

-

e — =

Fig. s.—Balance, ﬁiter pump and Buchner funnel.
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that of the cathode area with a small proportion
of anode in an insoluble form, such as iron.
This bath tends to yield a brighter copper
than does the acid bath.

Substances known as ‘‘ brighteners ” are
sometimes added to the cyanide bath, such as
arsenious acid or sodium thiosulphate.

Preparation for Electroplating
Before starting the actual process of
electroplating it is of the utmost importance
that the surface of the basis metal be perfectly
cleaned. 1
The foreign materials most likely to be
present and which must be dealt with prior
to electroplating can be classified into three
main groups : 1
1. Grease.
2. Abrasive materials.
3. Oxides.
There are three main methods for the
removal of oils and fats:
The first is by the use of an organic solvent,
such as trichlorethylene or carbon

tetrachloride ; and is known as solvent cleaning
or vapour degreasing.

The' second method is termed emulsion
cleaning, where the surface is treated with an
and the

oil containing a wetting agent;
resultant emulsion is rinsed off.

‘

athode
Anode

s Eog

Alkaline
solution

!

Fig. 6.—Apparatus for electrolytic cleaning.

The third method, shown in Fig. 6, is
known as electrolytic cleaning and is effected
by immersion of the basis metal in an alkaline
solution and making it the cathode and
passing a current through it, the solution
being held at a temperature of about 8o deg. C.
The emission of hydrogen bubbles at the
cathode has a mechanical as well as a chemical
action in scouring the surface clean.

The alkaline compounds commonly used
in this cleaning solution are
Sodium hydroxide, Sodium
carbonate, Sodium phosphate
and Sodium metasilicate,

The total concentration of
these compounds is of the order
of 30 to 60 gms. per litre. The
current density is 50 to 100
amps./ft.2. A two-litre beaker
with an iron rod as anode will
be found to be a convenient
permanent set-up for electrolytic
cleaning bath, as shown in Fig. 6.

Removal of Oxides

The methods in general use
for oxides removal employ the
appropriate acid. The type,
concentration and temperature
of the acid bath varies in
accordance with the characteristic
of the oxide to be removed.
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For small-scale work sulphuric acid will be.
found the most useful. Hydrochloric acid is
quicker in action in the case of steel ; but it
i8 more expensive than sulphuric acid.

For most operations, acid of the strength of
2N is used. For hydrochloric acid this means
that one vol. of concentrated hydrochloric
acid (Sp. gr. 1.i8) is mixed with 15 vols. of
water. Therefore, to make-up 2N sulphuric
acid take one vol. of concentrated acid
(Sp. gr. 1.184) and dilute ‘with 15 vols. of
water.

Hydrofluoric acid is used to remove silica
(sand) from castings or from alloys containing
silicon, It is usual to mix a little sulphuric
acid to the commercial hydrofluoric acid
which is of the order of 50 per cent. to-one
gallon in strength.

Copper Alloys

Heavy scale, consisting of cuprous and
cupric oxide, is removed by a mixture of
sulphuric acid and dichromate.  Lesser con-
tamination by oxides can be dealt with by
treatment with dilute sulphuric acid (8 oz. to
1 gallon).

The following table is taken from an article
by A. K. Graham (Trans. Am. Electrochem.
Soc., vol. 52, p. 289, 1927),

DIPS FOR BRASS

I Scaling dip Bright dip

= d .
Sp. gr. fi. oz/gal. f1. oz.{gal.

H2504 1.84 19 58
HNO3 1.38 9 9
HC! . 1.18 0.5 0.25
H20 <t =3 68 ! 63

For pickling zinc and die castings immerse
the work in dilute hydrochloric acid for 10 to

s JF

o ===
&

Electronic Lung Replaces Iron Lung
BRITISH medical scientists- have .recently

invented an electronic lung which they
claim will replace the present cumbersome
iron lung, Called the Barnet Ventilator, the
lung has been a joint venture by several
companies of the Pye Instrument Group.
The new lung gives the patient considerable
freedom. Instead of being encased in a
box, the patient is able to sit up and is
linked to the ventilator by two plastic tubes.
It is of the utmost value in every case of
respiratory insufficiency.

TV Traffic Control
LOSED-CIRCUIT television, which
enables one policeman to control four
busy, traffic lanes at West Drayton, Middle-
sex, went into operation recently.

The television system has been specially
designed by E.M.I. Electronics Ltd,, and
will be used while road widening work is in
progress. Without the aid of television
three policemen would have been required
to regulate traffic. The point duty police-
man is able to watch traffic conditions on
two roads, which he would not otherwise
be able to see, on a monitor screen set up
in a special police box.

Computer for Ministry of Pensions
AN order for what, when completed, will
be one of the largest electronic com-
puter installations in Europe has been
placed with E.M.I. Electronics Litd. by
the Ministry of Pensions and National
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For aluminium and its alloys use nitric acid,
and for lead fluoboric acid (HBF,).

Nickel-plating

Nickel-plating is of extreme importance in
industry.  Prior to the development of
techniques relating to the electrodeposition
of nickel, chromium was used to give a finish
to those electro-plated surfaces where appear-
ance was of importance. However, it was
found that chromium coatings were porous
and did not, in fact, protect the basic metals
from corrosion. )

The successful application of nickel-plating
techniques requires close chemical control
and care in purity of the solutions used.

Bath Composition

The principal salts used are nickel sulphate
and nickel chloride. The most effective of
the sulphates is NiSQ,.6H:/O which contains
24.7 per cent. of nickel.

The U.S. Federal Specification O S-61
(1930) lays down the following as part of its
requirements :

{ Nickel !
| Nickel !ammonium! Nickel
Sulphate | sulphate chloride

per cent. | per cent. | per cent.
. I (3 {1
) 1] I

Nickel {cobalt)

min. 214 i4.6 243
Iron, max, 0.08 0.0e 0.08
Zinc, max. 0.05 0.05 0.05
Copper, max. 0.02 0.02 0.02.
Freec acid, max. ... 0.10 [ 0.10 0.10
Insoluble, max, ...| 0.10 0.10 0.10

Buffers

Good nickel deposits can be obtained from
baths with pH values ranging from 1.5 t0 6.0 3
and these limits must be controlled within the
narrow limit of :o.s pH.

There are three recognised pH zones :
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-each one is used to give a specific type of
coating : \

A pH between the values 1.5 to 3.0 is the
*“low pH » and is operated at relatively high
temperatures and current densities.

A pH from 3.0 to 4.5 yields a bright nickel
coating.

For hard deposits, such as on printing-
plates, the pH values is maintained between
4.5 and 6.0.

The buffer most often used in nickel
baths is boric acid, H,BO,. and this exerts
its maximum buffer effect at a pH of 5 to 6.
Acetic acid is used to buffer baths with 2 pH
of 3 to 5. Formic acid, HCOOH, is used in
the nickel-cobalt bright bath.

The danger of bright nickel deposits lies
in the stresses set up in the nickel coating
dtself. The surface can peel away or become
very brittle.

Temperature and Current Densities

At ambient temperature and dilute baths,
current densities of 5 to 20 amp/ft.® are used.
At higher temperatures and stronger bath
concentrations, current densities of 60 amp/ft.*
can be used.

Agitation of the plating solution tends to
improve the uniformity of thickness wof the’
nickel coating.

When coating cast iron with nickel it has
been found that better adhesion can be
attained if the object is first “¢ flashed » with

_copper.
For more detailed information on the
techniques employed for electroplating

reference should be made to the following
authorities : * Principles of Electro-plating
and  Electro-forming,” by ‘Blum and
Hogaboom ; and “ Electroplating,” by Field
and Weill. ‘

Insurance, Newcastle. It will deal with the
huge volume of data processing connected
with the new Graduated Pensions Scheme.

The computer will “ store” full statistics,
such as name and address, amount of each
contribution and sum paid to date, of each

of 25 million insured persoms. Each day
‘the records of every insured man and woman
in the United Kingdom will be 'processed
in order to extract the required information
for' persons reaching ~retirement age and
other changes in personal particulars,

g

Tus one-place, low-cost helicopter can cruise at 60 miles per hour and refuel ar any roadside
service station. It was recently introduced by the Bensen Aircraft Corporation, of P.O. Box
2748, Raleigh, North Carolina. It will also be available in kit form for individual assembly.
The pilot sits tn the open cabin with a 360 degree visibility, facing a pair of handlebars suspended
from above, Rator lift and engine power are controlled by twisting the left handlegrip. Forward
speed is controlled by pulling and pushing the handlebars, and a pair of rudder pedals steer

left and right.

together for quick dismantling and compact storage.

The air frame consists essentially of three straight abuminium tubes bolted

The 60 h.p. Mercury outboard engine

is ntounted behind the pilot. It drives a short shaft which nwns two coaxial counter-rotating
rotors. Nicknamed the “ Little Zipster ” it can hover, fly forward, backward or sideways.
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Make This

Fig. 1.—

The com-

pleted slide
rede.

CIRCULAR pocket slide rule that

«<can be used for making rapid ‘calcula-

tions . is shown in Fig. 1. Two
scales are set out in black ink on thin
tough white card. The graduations can be
transferred from Figs. 2 and 3 on to tracing
paper-and then pricked through on to the
cards.- The lengths and numbering of the
graduations are shown full size in the
‘figurep.  Alternatively the scales as printed
on. this page can be used directly by pasting
‘them on to thin card and cutting out along
the lines shown,

The Cursor

A celluloid cursor is cut to the dimensions
shown -in Fig, 4 and a short line is scribed
in the centre in the position shown and
filled with black ink.

Place the celluloid in hot water and when

"centred exactly.

Fig.2 (Left).—
The tnner scale.

NEWNES PRACTICAL MECHANICS

"By J. A. LOGUE
You Can,'Makeé It in an Evening

pliable bend }in, of one end_over a scrap
of card the same thickness as\that used for
the scales, apd hold firmly' until rigid.
Punch a hole in the celluloid cursor to suit
a brass eyelet and punch sxmxlar holes in
both scalé cards making ‘sure they are
Circles are drawn on both
scale cards to assist in centring.

Assembly .

The cursor Js slipped over the edge of
the outer scale, the inner scale is placed in
position and the eyelet is peened over
lightly. This allows the centre scale and
celluloid cursof to be rotated smoothly to
any desired position, when in use,

Notes on Using
The single cycle scales are numbered 1

outer scale. /

R

63
4

PUCKET]

SLIDE
RULE

4
LS
pa

AR\
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Fig. 4.—The
“cursor.

Line scribed on~"
under surface

to 10, but the actual extent of the scales is
unlimited, for example, the digit 2 on either
AorB scales can be used for .02, .2, 2, 20,
200, etc. To multiply, set unity on scale B
to the multiplicand on scale A and read the
answer on scale A opposite value of multi-
plier on scale B. To divide, set divisor on
scale B to dividend on scale A and read
answer on scale A opposite unity on scale
B. For continued or combined multiplica-
tion and division set cursor to answer of
each step of the calculation, without reading
the intermediate answers. The decimal
point is best ignored until the digits of the
answer are read, its position can then be
estimated. Ratios and proportions can
readily be obtained as the values on scale A

-are proportional to the values on scale B

over the scales, for any relative position of
the two scales,

///—S‘C;;;T\\ <
\

\\\\\\nn] I/ /]
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MOUNTAINS

Typical Features are Discussed and
their Origin Speculated Upon
By V. A. Firsoff, MA, FR.AS.

ATELY the. Moon has been very much
in the news and telescopic views of
her pock-marked face have become

familiar 10 the genetal public. Rough and
rugged it looks, especially where the long
evening or morning shadows pick out the
mountain detail. Fig. 1 shows the main
features of the Moon, which can be identi-
fied by means of the map (Fig. 2).

A magnification of 600 does not neces-
sarily reveal more than one of 200. The
resolving power of the telescope is deter-
mined by its aperture and the quality of its
optics. The brilliance of the image decreases
and the atmospheric unsteadiness increases
with the apparent size. Indeed the seeing
is seldom good enough for a power as high
as that to be used to advantage and powers
in excess of 1,000 are rarcly employed in
planetary and lunar work even with the
giant instruments, Still, size does make a
difference. It makes things look more real.
And when conditions permit I like to put

in a 600x eyepiece into my I2in. reflector
and let the magnified rotation of the Earth
carry lunar scenes past my gaze.

It is then as if the Moon were only 400
miles away and if for a moment you forget
the optics you seem to fly high above the
lunar mountains and can feel their grandeur.

The Apennines

In a broad sweep the Apennines unfold
before “you.  Vertiginously steep over the
-« ‘grey plain of the Sea of Rains, they fan out
mto the darkness of the night in piled
knobbly ridges. The outlines tremble in
the air flood, but this does not rob them of
reality and it is not difficult to accept the
information that these peaks rise to mearly
20,000ft. above the plain.

Or else you may let your eye drift over
the great mountains near the South Pole.
Nearly twice as high as the Apennines and
mightier than our Himalayas, the Leibnitz
and Doerfel summits, being near the limb,
appear in a more natural perspective. Range
upon range, with passes and valleys, in some
of which the Sun never shines, just as he
never quits some of the highest peaks. At
600 diameters the curvature is much reduced,
which adds to the effect.

These mountains bear some resemblance
%o the terrestrial forms, even if this resem-
blance is a little strained, and the sculpting
forces of ice and water which largely deter-
mine our mountain views are absent from
the Moon. By and large, however, lunar
mountains differ conspicuously from the long
arcuate chains, splitting into ridges and
still smaller ridges, in the manner of a

Fig. 1.—Composite photograph of the Aloon (100in. relescope). Courtesy Mowunt Wilson and spruce branch dividing into twigs. with
Palomar Observaiories. which we are familiar on the Earth
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the disc the 9o-mile-broad flat of Ptolemaeus
is enclosed by laminated ridges. Nearer the
South Pole sprawls the majestic Clavius,
146 miles in diameter, and further on, at the
limb, lies the 185-mile enclosure of Bailly.
Mare Orientale—the Eastern Sea—sometimes
visible on the eastern limb, is a vast
mountain-girt plain, 200 miles across, that is
substantially still a crater. Indeed, the
waterless “seas” of the Moon typlcally
follow the same general scheme of polygonal
depressions enclosed by high ground which
in some cases becomes a clear mountain
rampart.

Such are the Apennines enclosing the Sea
of Rains in the nor.h-west. The Leibnitzes
and the Doerfels have long been suspected
and have now been proved by the Lunik III
to border a large sca of the averted hemi-
sphere, see Fig, 3. This “ Sea of Dreams”
does not show to adva1tage in the Russian
photograph, where it is greatly foreshortened,
but it appears to be comparable to (he Sea
of Rains itself, Yet the structure of these
ranges is quite different from that of the
Apennines, which consist mainly of roughly
parallel or divergent ridges. The south polar
region is characterised by large and deep
craters crowded into’ a cellular pattern
recalling honeycomb, so that their ramparts
run together into continuous ridges, the high
peaks rising where the craters meet. The
whole system is, moreover, riven by deep
gashes roughly parallel to the central meri-
dian of the Moon.

The Altai, to the south east of the Sea
of Nectar, is different again. It is sub-
stannally an upraised scarp of well-worn
ancient appearance. The Taurus Mountains
in the First Quadrant exemplify yet another
structure. They are largely formed by
tilted fault-blocks on the lines of the Great
] Basin Ranges in the western U.S.A.

Fig. 2—Map of the Moon, showing main features. Key : 1, Ptolemaeus ; 2, Clavius ; The “ Sovietsky Range” on the averted
3, Bailly ; 4, Copernicus ; s, Tycho ; 6, Plato y 7, Theophilus ; 8, Janssen ; 9, Langrenus ; side of the Moon seems to be over 1,000
10, Gnmaldz, 11, Alphonsus; 12, Petawus, 13, Endymton, 14, Maurolycus; 15, miles long. In its main portion it trends
Gassendt, 16, Posidonius ; 17, Newton ; 18, Cleomedes ; 19,” Albategnius ; 20, Archimedes.

Craters

The Moon is pitted with multitudes of
hollows, roughly circular or polygonal, large
and small, ringed by ramparts which, steep
inside, slope gently on the outside where the
general level of the land lies above the
bottom of the pit. The smaller hollows often
occur in swarms and chains, where they may
become contiguous, forming a broad scooped
canyon; or else they are strung along a
visible fracture or fault in a straight line,
like beads on a string. Sometimes there is
a row of small hollows nestling at the inner
foot of the mountain rampart which girdles
‘one of the big dish-like depressions, or right
on the top of the rampart; while a peak or
a group of peaks, some with cratered sum-
mits, may rise from the centre of the dish.

Depending on their size, these hollows are
referred to as craterlets, craters, ring moun-
tains and bulwark plains, which may be up
10 200 miles across. Close to the middle of

Fig. 3.—The other side of the Moon, photo-
graphed from Lumk III.  This photograph is
not inverted in the usual astronomucal tradition.
The curved dotted line running from top to
bortom divides what we can see from Earth from
what has hitherto been hidden. “The new
features are : 1, The crater named the Sea of
Moscow ; 2, Bay of Astronauts ; 3, Continua-
tion of the South Sea from the Moon’s familiar
side ; 4, Tsiolkovsky crater ; 5, Lomonosov
crater ; 6, Joliot Curie crater; 7, Soviet
Mountains ; 8, Sea of Dreams. The remaining
features are normally visible from Earth : I, The
Humboldt’s Sea ; 11, Sea of Crises ; III, Sea
of the Margin ; IV, Sea of Waves; V, Smyth’s
Sea; VI, Sea of Ferulity; VII, South Sea.
The horizontal line shows the Moon’s equator.
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nearly north and south with more or less
sharp bends at both ends. It does not
border on any *“seas,)” but there appears
to be a difference of the gemeral surface
level on its two sides, so that it may be
essentially an upraised scarp, like the Aimi
only on a grander scale. The Altai attains
13,000 feet and the Sawietsky summits may
be much higher, but no estimate of their
beight could be attempted, as they have

been photographed under vestical illumina-

tion and cast no. shadows, Their structure,
too, is merely comjectural

In the “seas” there are low ridges
showing " folding, in which they resemble
typical terrestrial formations, but these
wrink!e ridges, are of subordinate importance
only. The seas also contain isolated, often
triangular, peaks, which recall eur “insel-
be:gs,” or chaotic groups of peaks z2nd short
ridgces. In fact, the Lurar Alps aze sub-
stantially a concatenation, dezene:ating into
a jumble, of just such “ inselbergs.”

This brief survey shows that theze is no
lack of variety in lunar mountain farms.
Yet the craters and walled plains, a good
example of which is shown in Fig. 5, remain
the most striking features of the lunar
surface and much thought has been
expended to explain their nature and erigin.

Meteorite Theory

Apart from some wilder flights of fancy,
there are two main schools of thought. One
attributes the appearance of the Moon to.
bombardment by large meteorites at a
remote geological titne when large meteorites
are supposed to have been abundant in the
Solar System. The Earth would have
received her share of this bombardment, but
its marks would have long been destroyed
by erosion and sedimentation, whereas they
would still remain on the waterless, airless
and therefore, changeless Moon,

There .are some meteoric craters of con-
\siderable size even on the Earth. The oldest

= ..
Fig. 4. —Lunar Tecronic

grids. This map appears in © Strange World of the Moon,” publi.;hed by Hutchinson inw November.
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known example is Coon Butie °
or Barringer Crater in Arizona,
but its Fmile width has been
overshadowed by the recent
Canadian finds. TFhe Chubb
Crater im' the Province of
Quebec is well preserved and |
E@EISUres two miles. im diameter.
The Deep Bay Crater in
Saslatchewan  discovered by
Dr_ M. ]. S. Innes has no ram-
par: wlich has ‘been destroyed
by glaciers, but measures about
six miles. 'The Canadian Shield
iz one of the undisturbed parts
of the crust and these craters
have been able to survive fog
70 milfion years or, movre.

Thus, there is definitely some-
thiag in the meteoric idea.

. A meteorite does not dig a
pit 'by brute bedily impact. It
moves at many miles per secomd

&

<o d

Fig. 6.—Collapse of a vaicanic cone
and formation of a caldera..

Fig. 5.—The region of Coi:erm’cus. Courtesy
Mount Wilson and Palomar Observatortes.

and as it hits the ground the material at
contact is instantly vaporised and heated
to temperatures of a nuclear explesion. This
results in a tremendous detonation, so that
the crater will be round even with an obligue
hit and it will exceed many times the
diameter of the meteorite that has produced
it.

In 1949 an American investigator, R. B.
Baldwin published an empirical equation
which relates the diameter to the depth of
an explosion pit and applies well to any-
thing from a bomb crater through terrestrial
meteoric craters to minor lunar ring moun-
tains, This was hailed as final proof that
the meteoric hypothesis was right and the
rival volcanic or plutonic school of thought.
mistaken.

Volcanic Theory

Unfortunately, however, volcanic craters
may also be produced by explosion and
some of them definitely obey the Baldwin
equation, while, on the other hand, many
large lunar craters fail to oblige. More-
over, the meteoric conception assumes
haphazard bombardment and lunar craters
of comparable appearance are often
arranged in clear linear and other patterns.
Many of them have central peaks, often
with craters at the summits. Even scientists
who are in favour of the meteoric concep-
tion, such as Dr. G. P. Kuiper, have been
obliged to» admit that these features are
volcanic. Lastly, in November, 1958, the
Russian astronomer N. A, Kozyrev observed
an actual eruption in progress from the
central peak of Alphonsus and even secured
a spectrographic record of it, which fairly
clinches the issue.
- Thus there has not only been volcanic
actvity on the Moon but it is still going on.

In fact, the idea that the craters of the
Moon were volcanic was a natural one and
came early, Sir William Herschel observed
same bright spots on the dark part of the
Moon and thought that these were volcanoes
in eruption, The difficulty of the volcanic
interpretation, howaver, lies in the great size
of the lunar ring mountains. Volcanic ex-
plosion craters on the Earth do not exceed
two miles in diameter,

(Concluded on page 173)
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HIS contemporary
wood-turning design
has a multitude of

uses in the modern home.

The dimensions given in

‘Fig. 1 provide an attractive

tholder f or everlasting
rootless ferns. The same
'sizes - are suitable for a

match holder, and doubling
/the dimensions gives a use-
ful spill holder,

Mounting in the Lathe

Any hardwood ‘with good
turning properties can be
~used and a block of suitable
length and section s
screwed to the faceplate of
a drill-powered lathe kit. The wood must
be sufficiently long for the section marked
with the screw 10 be cut away. To support the
work while turning the outside, dimple the
free end with a }in. dia. drill held in the
chuck which is mounted in the tailstock.
The chuck can then be removed from the
tailstock, and replaced by the stationary or
“ dead-centre ” which has been lubricated
with a touch of grease.

Turning
The exterior is roughed out with a gouge,

and finished with the skew chisel, taking.

particular care to keep the profile lines
straight, withoutr marking the narrow waist
of tHe work., At the point where the job
is to be removed from the block the parting
tool should be used to form an undercut
iin, deep.

The tailstock centre is now moved back
and replaced by the drill chuck, holding a
drill of as large a diameter as possible. The
drill is fed into the work by means of the
tailstock lever, until it is at practically the
full depth of the finished hole. The tail-
stock should now be moved right back, and
the bore of the work enlarged with the
gouge until it is of the required diameter
and depth. The small radius left at the

Tdia

r— ' dia. -

-

1%

=
pe—— &% -

| L_ J/A’dfa_J

1

|
|

e
T

© g,

— I'dia ="

1316 dia:

1 (Lert).—Gives the dimensions, and the photo-
graphs (above and at the top of the page) show the

NEWNES PRACTICAL MECHANICS

bottom is removed with the point of the

- skew chisel.

Finishing

If the tools have been kept properly
sharp throughout the turning and boring
operations, the finish of the work should be
almost perfect. A light application of well-
worn flourpaper removes any slight tool
marks, but great care should be exercised
since the high speed generates considerable
heat, Apart from the danger of scorching
the work, the fingers can be burned if the
paper is applied too vigorously.

A french polish finish can be given while
the work is still on the lathe, gently rubbing
down with flourpaper after every applica-
tion, or this part of the operation can be
performed after the job has been gut away
from its block with the parting tool.

For use as a match holder, the container
may be glued to a square block of matching
timber or polished cork., A piece of medium
sandpaper serves as a striking strip for non-
safety matches, and the side of a matchbox
for the safety variety. Secure this with
rubber solution, so that the worn strip can
be peeled off and replaced when necessary
—but wait for the solution to dry before
using as it is inflammable when wet,

varwous uses.
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1.—Transport Problem

I AM in the habit of catching a certain

train from Euston to the country town
near to which I live, My wife leaves home
in our car at a fixed time every day, meets
the train punctually, and we drive home
together. One day I catch a train an hour
earlier than usual, but not having been able
to notify my wife, there is no car to meet
me so I start 1o walk home. After I have
been walking for some time, my wife arrives
with the car, turns round, and we go home
together, When I arrive at the house. I
glance at the clock and find I am half an
hour earlier than usual. The train journey
is assumed always to occupy the same time
and the car to travel at a uniiorm speed on
all occasions. Time for turning the car,
etc. can be ignored.

For how long had I been walking ?
2.—A Missing Link?
A CHAIN is in six pieces each piece con-

sisting of four links. On being asked

to make one long chain of them, a black-
smith undertakes the job and agrees to
charge 2s. 6d. for each of the links it is
necessary to cut and join. What should be
a minimum charge for the job?

The Mational Do-It-Yourself Magazine

PRACTICAL HOUSEHOLDER

February
Issue
on Sale
Shortly

Principal Contents

Make Yourself this Modern Lounge Bureau ;
Restyle Your Fireplace ; Easy to Make Bedside
Cabinets ; The P.H. Washbasin Unic; Three in
Harmony ; Making a Drop-side Cot; Housing
the Washing Machine ; A Totally Enclosed
Parch ; An Overhead Garage Door ; Mr, America
Builds His Home ; Beginners’ Guide to Wood-
work ; A Wall-mounted - Cocktail Cabinet ;
L_we with Pictures ; Stow Away Games Table ;
Fit Yourself a Bell; A Drying Cupboard and
Built-i_n Ironing Board ; Grocery and Milk
Container ; Folding Chair Steps ; Pre-purchase
Inspection of Property, etc.
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Fig. 1 (Above).—The completed model with

lattice assembly. Fig. 2 (Right).—The base-

board can be used to house odd grinding wheels,
etc.

LTHOUGH * primarily designed and
dimensioned for use with a Picador
grinding and polishing unit’ powered

by a separate motor, the essential features
can readily be adapted to function with any
type of similar machine. For this reason
few measurements are given in the draw-
ings, the constructor being left to decide
upon the size of table, etc., best suited ta
his purpose and to the uriit he possesses,

Plane irons, chisels, lathe tools, knives,
etc,, can be ground with absolute accuracy
since the table -can be adjusted to any
desired angle and the tool moved evenly
across the face of the grinding wheel. The
horizental rest, Fig. 3, ensures perfect
regularity when photo-guillotine knives and
the like are being ground, and the angle
rest, Fig. 4, serves as a Slldmg angular or
square guide for ’ ‘most ordinary grinding
jobs, A recess is cut in the back of the
table to provide support when side-grinding
is undertaken,

The model shown in Figs. 1 and 2 is
constructed on a baseboard specially made
to fit that on which a motor is mounted
and used for driving other machines, Con-
sequently, the size of the baseboard and
the addition of a box underneath (con-
venient for holding odd grinding wheels,
buffs, wire wheels, etc,) are fixed by
necessity but can be altered or adapted to
suit individual requirements,

Having decided on the size of the base-
board (min. X 7in. in the model illustrated)
fix the Picador unit more or less centrally
along its back edge. The centre of the
spind'e being approximately 4%in_ from the
top of the baseboard and variation of the
table height from 3%in. to 6in, ample
ad)ustmcnt is provided. If, however,
another unit or assembly is used and the
spindle height from the base is much
greater, the length of the lattice strips should
be increased. *

The Adjusting Mechanism

This consists of two pairs of angle-iron
brackets 2in. long X riin, X 1din. and
an intervening lattice assembly. The lower
pair of brackets, screwed to the baseboard,

T —
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are provided with a central }in, hole in the
uprights. The upper pair, screwed to the
underside of the table, have a }in. slot
about riin, long cut in "the upngh[ flanges.
Quarter-inch bolts pass. through these holes
and slots and thus permit the lattice
assembly to swing in the lower pair of
brackets and both swing and travel along
the upper pair. - Fig. 5 furnishes a perspec-
tive view of this mechanism,

The lattice assembly, which can be seen
in Figs. 1 and 5 may be made of hardwood,
although brass or mild steel is recom-
mended, It consists of two pieces 3in, X

r MATERIALS REQUIRED
' 18in. X 7in. piece of in. or }in. plywood.
8in. X 6in. x jin. piece of oak or plywood.
' 2 pairs angle-iron brackets 2in. long x
1din. % r1}in.
| 2 brass arms 34in. long X iim. X I/16in.
2 pieces mild steel or hardwood 3in. x ilin
X %in.

4 s n ” » 31n- X %ln X }m

If o5 - s ss I0din.long % }in.

* 3/16in.

‘T 5 i 3 » 6in. long x. fin.
X 3fE6in.

I 5 3> » » 7in. long X fin.

% 3/16in.
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A
Mo/t~ Forpose

GRINDING
REST

This Will Facilitate All Your

Workshop Grinding

By Jameson Erroll
T

%in, X in. and four pieces 3in. X 2in. X
}in, joined at the corners as shown. Balts
are used for this purpose, two (at opposite
comners) being 1in. dia. Whitworth coachbolts
for attachment to the brackets, the other
two being 3/16in, dia. Whitworth thumb-
headed bolts. It will be readily understood
that such a movement is capable of minute
adjustment both horizontally and vertically,
and that the table can consequently be
tilted to any angle in relation-to the face of
the grinding wheel and also moved back-
ward or forward to accommodate differing
diameter wheels.

It is not advisable at this stage to screw
the brackets to the base or to the table.

The Table

That on the mode] being described'is of
oak, 8in. X 6in. X 3in., but plywood can,
of course, be used instead, About r1in. from
the front edge a groove is cut in. wide and
3/16in, deep; this accommodates the guide
bar. The recess at the back is cut about
1in. deep and of a width to accommodate
the thickest grinding wheel likely to be
used; its inside edge is bevelled,

The guxde bar 10iin. long and cuttmg-

. angle rest 6%in, long are of mild steel 3in.

X 3/16in, joined by means of a short 1in,
thumb-bolt which is a loose fit in the angle
rest and is threaded imto the guide bar.
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Combined they form a slidipg gauge adjust-
able to any angle. Fig. 4 illustrates table
and gauge.

The horizontal or parallel-rule rest
shown in Fig. 3 is particularly useful where
width has to be regularly maintained. It
can be put to use for truing up parallel

edges which have been cut with the hack- .

saw. The same guide bar is used, and the
horizonta] rest is 7in. long; the two arms,
cach 3%in. long, are cut from 4in. X 1/16in.
brass. The upper ends of these arms are
fastened to the horizonta] rest either with
rivets or 2 B.A, bolts, If the former, the
underside of the rivets must be driven into
countersunk holes so that the surface
remains flat, and care must be taken not
to hammer them too tightly. If 2 B.A.
bolts are used, the threads in the horizontal
rast should be cut on the tight side so
that the bolts do not turn when the arms
are moved to and fro. Note, that where
the arms engage with the guide bar they
are connected by 4in. Whitworth bolts
with “thumb ™ heads and that 3/16in.
washers must be inserted between the
underside of the arms and the upper-side
of the guide bar. These washers may well
be sweated on to the arms, or a number of
thin washers to the required thickness of

Rivet or R/H bolt

NEWNES PRACTICAL MECHANICS

3/16in. sweated together., At a pinch,
thick nuts from which the thread has been
stripped may be used. This backing-up is
necessary since the guide bar slides in the
groove in the table, whereas the horizontal
rest slides along the top of the table.

Mounting and Using

The lattice assembly may now be mounted
between the two pairs’ of brackets, and the
top pair of the latter (those with the 1lin.
X 4in, slot) fixed on the underside of the
table. They are mounted in line with the
recess but 2}in. from the back edge, and
the bolt and flynut should be dead tight
so that the brackets are brought as close
together as possible before being screwed
down. It will be found that when the fiy-
nut is loosened there will be sufficient play
to parmit adjustment,

Now loosen all flynuts, close the lattice
assembly as far as possible, thus giving
maximum height, and centre the top bolt
in the slot in the brackets. Then tighten
al nuts. Let the recess engage the grind-
ing wheel and temporarily clancp down one
of the lower brackets to the baseboard. Test
that the groove in the tab'e is parallel with
the face of the grinding wheel. The best
way to do this is to use the horizontal rest

January, 1960

in conjunction with an ordinary trysquare,
bringing the rest as close as possible to the
wheel face and running the square along
each side of the wheel. Tap the lower
brackets lightly with a hammer until the
assembly is perfectly square and then screw
the brackets down firmly to the baseboard.

When using, adjust the necessary angle
and height of the table in such a way as to
preserve as far as possible a comparatively
central pressure and thus bring into play
the maximum strength of the fitment.
Actually, if all fiynuts are loosened and the
table gripped by both edges and pushed and
culled into the required position, it will be
found that it has of its own accord taken
the line of least resistance and balanced
itself more or less equally. Nothing drastic
will happsn if the pressure is not distributed
as the fitment is strong enough to stand up
to any pressure likely to be imposed upon
it

Always wear goggles or construct some
form of transparent shield between the
wheel and the eyes when grinding.

A number of fine grindings are prefer-
able to an attempt to remove all unwanted
metal at one go—great heat will be generated
in the process and, most likely, the delicate
temper of the tool destroyed beyond recall.

Fig. 3 (Left).—The horizontal or parallel rule rest. Fig. 4 (Below).—Sliding

Horizontal rest

s
—

3/76' thick washers
between arms and
guide bar

Gurde bar

Grinding wheel

Cutting angle rest

angle gauge and oak table.

QOak table,
%" thick

I’/?langle iron brackets

3'x 3/4_'x 3

wv_ | et Az

1 7/2'angle iron brackets

Fig. s.—A perspective view. of the
mechanism.
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(Continued from the December issue)

ITH the cross members fitted in the
bottom rear fuselage, cut and fit
those at the top longerons (which

are lowermost), Also fit the diagonal struts
which pass between the sides. Before gluing
these in, however, check the alignment
of the fuselage sides—all the cross members
should be at right-angles to the centre-line
drawn on the. floor.

The Bulkhead

To complete the structure of the rear
fuselage, cut and fit the bulkhead which
runs diagonally across the fuselage eleva-
tion. The top and bottom cross members
which take this should be shaped.as shown
in the detail on Fig, 31, Before doing this
check that the fuselage sides are square.
Note that the bulkhead will not be rect-

Cord
stretched
between two
nails in floor as
a datum.

Mark centre
on each cross

true up fuselage
with plumb lipe.

here.
i E—— T
B A

"§77 " Ply bulkhead
7/
74

Shape cross
members to
take ply.

Fig,
and (inset) detail of rear bulkhead cross struts.

angular but trapezoidal as the fuselage is
tapered, the top edge being shorter than the
lower.

The plywood skin can now be fitted to the
fuselage bottom from the stern post as far
forward as the cross member, 109}in, for-
ward, again moistening the ply. The
direction of the grain of the lower ply
should be longways. .

When stapling plywood to the cross

members, get an assistant to support the

centre of each member with the flat of a
heavy hammer or a heavy block. Failure to
do this may crack the member and will
certainly result in gaps between the member
and the ply skin.

Tack a few strips of scrap wood diagon-
ally across the unbraced forward halves of
the fuselage sides to prevent them moving.

Set the fuselage on two trestles with
extension pieces as shown in Fig. 31.
Stretch a thin cord between two nails in
the floor to represent the fuselage centre-
line. The illustration depicts the correct
method of aligning the fuselage. Remember
that the rear end is rigidly boxed and thus
alignment is achieved by adjusting the posi-

NEWNES PRACTICAL MECHANICS

165

Part 5 Continues Construction of the Fuselage

tions of the sides at the front end so that
their distances from the centre-line are equal.
Plumb-bobs are used to determine the right
setting. \

Clamp the sides at thé cockpit (they are
parallel to each other here) between boards
as before and fit the cross members in the
fuselage bottom as far forward as the double

Clamp staight-edged
boards to sides here.

True verticals
screwed to trestle.

Plumb bob,
(use three to check
alignment as
. Hllustrated ).
31.—The fuselage aligned with plumb bobs

members which take the under-
carriage and lift-strut' fittings.

Cut a scarf joint on the edge
of the bottom ply at the cross
member (the end of the ply
fitted previously) and to this
scarf and fit the ply skin as
far forward as the double
cross-struts, stopping on the
front one of the two.

Remove the fuselage, turn it
up the right way and realign
it between the uprights on the
trestles. Again clamp the top
longerons at the cockpit be-
tween boards. Cut and fit the
cross members at the tap
longerons and also the bulk-
head at the rear of the pilot’s
seat, Note that this bulkhead
again is not rectangular, the
lower dimensions being
slightly greater.

over ply then:

Pour boiling water

Curved Cockpit Former

The next job is the making of the curved
cockpit former which is made in situ and
serves to stiffen the fuselage over the cock-
pit area.

It is made from three laminations of
3/16in. X 3}in. ash, 7ft. long. Glue them
together flat, then spring the three pieces
into the cockpit, gluing them to the sloping
strut which passes down the sides of the
cockpit. Cut and fit the cross member at
the front of the former and glue and clamp
the bow to it at the centre where the former
is flattened for 3in. Keeping the edges of
the strips flush with the top of the strut in°
the fuselage side, screw the strips to this
member using I3in. long countersunk brass
woodscrews 3in. in diameter. Also screw
the bow to the last diagonal strut in the
fuselage before the cockpit bulkhead, cutting
the ends of the strips flush with the rear
edge of this member.

The curved seat-back lower former, which
forms part of this cockpit stiffening former,
can be made separately, using a simple jig
into which the two laminations of %in. X
3in. sprucc are glued and bent and joined
at the centre to the iin. X 3in. cross strut.
Glue on one ply web, allowing enough ply
to glue on to the cockpit former at the sides
and the shaped 1in. X ‘%in, cross strut at the
back

After this has set, glue this former into
place across the rear end of the cockpit
former.

_ Now cut and fit the.1/16in. plywood dia-
phragms which fit on each side of the cock-
pit former, one on the top, one below, so

“that the ply overlaps the edges of the fuse-

lage strut; ‘This is illustrated on the plan.

1Ly
\

Fig. 32.—Pre-forming floor ply for seat cross suppor,
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Fig: 33.—Former jig for bending top
longerons.

~ ?(
18" ply flanges, o

overlapping 5/8” to rest
on longerons.

Cut from blockboard
to dimensions of
top ply decking less
3/4"on sides and
rear edge.

In the same manner, make and fit the
former which fits between the top longerons
for the seat back. This can be trimmed to
the correct angle on the job using a half-
round file before the actual seat-back is fitted
later on.

Fit .the cross member between the top
longerons at the front of the cockpit and
also the wedge strip between it and the
former cross strut.

Make the special’ seat support Cross
member and glue and screw it to the bottom
longerons using one riin, X 4in. counter-
sunk brass woodscrew each side. Glue it
also to the bottom ply skin.

Cockpit Floor

The cockpit floor may next be fitted and
it is advised that this be done in two
sections—from the bulkhead as far forward
as the next cross member as one section
and then the second section as far forward
as the front undercarriage cross member.

Both sections are of 1/16in. ply with the
grain fore and aft. The rear section is
supported forward of the bulkhead by a
3in. X 3in.- member glued to the bulkhead
between the longerons.

The second section (which is overlapped
1in. on to the first) has to be pre-formed to
fit “over the special seat support cross
member. Do this by clamping the ply as
shown in Fig. 32 and pouring boiling water
over it. When dry, glue and tack it into
place.

This completes the fuselage except for
the bending in of the longerons at the nose.
This is an important job and care must be
‘taken not to crack the longerons. Begin on
the two top ones by making an internal
former of blockboard as shown in Fig. 33.
Fix this to a straight board which is then
clamped to the cross members as shown.

Fold back the unglued forward plywood
skins and tie them to the fuselage sides out
of the way, taking care not to fold them
so tight that they split.

Thoroughly soak one longeron in boiling
water for several minutes and then, holding
it with a glove, carefully begin to bend it.
Do not hasten the bending, but work it
slowly, applying more boiling water as
necessary. Bring in both longerons in this
manner and tie them together with cord
at the front end where they overhang. Do
not remove the blockboard former.

The lower longerons present a slightly
more difficult job. Remove the fuselage

Nose cross
member.,
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from the trestles and set it on the floor
between the “L™ braces as -shown in
Fig. 34.

Make the jig for bending in the lower
longerons (Fig, 35) using softwood and com-
mercial ply. Note how the longerons are
located against blocks on the inner profile
and are held down in place by cross-beams
scrcwed into the blocks. The dimensions
for the profile base may be taken from the
fuselage bottom nose skin measurements.

The lower longerons will need steaming
and boiling water saturation before and
during bending and ideally a shallow tray
should be placed under them which is filled
with water heated by a gas jet, If this is

_done, take care that the gas jet is centrally

placed under the tray and is not near the
longerons where local heating might affect
the wood.

When the longerons are supple (after
about ten minutes in boiling water), remove

A full set of plans costs £11:10-0
from Phcenix Aircraft, Cranleigh
Common, Cranleigh, Surrey.

Set up fuselage
with top longerons

Packing
p/'s(ces.

Ply can be
glued and
stapled to !
top and bottom

longerons with- Y~

Cross battens
hold longerons
in place and are
removed after &%
ply side

skins are
glued on.

/q

2"packing under fuselage
across here.
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the water way and position the jig.

Check that the jig is in the right location
fore and aft and also about the centre-line
of the fuselage.

.Bending Lower Longerons

Bending each longeron’ into place in the
jig will require the services of an assistant
who must press downwards on the longeron
immediately forward of the heavy fuselage
side member. This is to avoid concentrat-
ing all the bending forces at the forward
corner of this member which might crack
the longeron.

The cross-beams which hold the longerons
down against the inner profile blocks are
fixed with 2in. long screws so that they can
be gradually tightened, drawing the long-
crons down into place. This permits
periodic applications of boiling water as they
are screwed down. Again tie the protruding
ends of the longerons with cord.

Leave the fuselage set thus for abour two
days to dry out. Do not try to accelerate
the drying by applying direct heat.

The Side Ply

If the jig for the lower longerons has been
made right, and the cross-beams are the
correct length, it is now possible to glue
and staple on the side ply from the under-
carriage heavy member forward without
removing the jigs for the upper and lower
longerons.  Before doing this, howevd,
check with a spirit level across the top
longerons at the cockpit and again at the
nose to see that there is no twist in them.
If there is, it can easily be packed out now.
Likewise check across the lower longerons
at the nose so that the engine bulkhead
will be perfectly rectangular.

Once the side skins are in place and the
glue set, the jigs may be removed from the
nose, leaving the cords in place to prevent
any tendency for the side to spring open.

Fit the cross members between the top
longerons at the front together with the
horizontal plan bracing struts.

With the fuselage horizontally level, drop
a plumb-bob over the nose cross member to
the lower longerons and in this manner
mark the position of the nose cross member
in the lower longerons which is set 4lin.
ahead of the top one to give the angled
bulkhead.

The side members for the engine bulk-
head are next fitted making sure that the
ends are correctly mitred to butt against the
longerons.

Cord stretched between
two tacks in floor used
as a centre-line.

Braces

screwed

to floor.

Fig. 34.—Fuselage set-up for
bending in bottom longerons.
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1/8'each sde of
each batten.

Longeron.

4

© screw into -
blocks.

Fig. 35.—%ig for bending \
bottom longerons.

Check the nose for squareness with the
rest of the fuselage and then fit the inverted
“V ” struts in the front.

Fit the }in. ply engine bulkhead, invert
the fuselage and fit the rudder bar support
and the }in, X 3in. cross member in the
nose floor. Scarf on the bottom ply skin
from the undergarriage member to the engine
bulkhead. The grain of this skin should
be at right-angles to the fuselage centre-line,

The forward cockpit floor is made of 4in.
birch ply with the grain running across the
width of the fuselage and is lapped on to
the rest oi the cockpit floof, terminating on
the rudder bar support.

The two 3in. square members in each
side of the nose forward-of the heavy under-
carriage member can next be fitted.

These struts, if they are straight, will
tend to draw the curved side ply flat, giving
an unsightly appearance, To avoid this,
the struts should be curved to match the
side, the degree of bowing being about
13in. at the middle, Either steam the
struts on the, bench, or make each strut
out of two pieces of #in. X 3in., lami-

Longerons-clamping battens

Bisector made
from 18 swg.
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.To- mark the diameter across the end of

a tube, make the simple tcol shown in Fig.

36, This can be used to-mark the centre

Blocks 2%2"%x3/4" 5/8"wide ledge on
glued and screwed.  sides to locate

14" ply top. the -longerons.

Rectangular
blockboard base.

1511344"

on tubesor bars
between
3in. and zin. in
diameter by sliding the tool along the end
of the tube. The bisector then allows the
marking of the diameter. )

The diameter of tubing can be measured
by clamping it lightly between the smooth
jaws of the vice and measuring the distance
across the jaws next to the tube with a rule.
Alternatively, of course, use a caliper rule.
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A TWO-SEATER
TOBOCGAN

(Concluded from page 152)

For a really firstclass job the chassis now
requires a coat of red oxide paint—you
cannot leave this wuntil the frame 1s
.assembled because the top surfaces of the
chassis are not treated, and though the
mill scale does to some extent act as a rust
barrier, a full protection is not obtained
unless a coat of paint is added. Treat all
surfaces except the runner surfaces to two
coats, as this paint dries fairly quickly.

Assembly (4

Offer the wood side members to the
chassis and mark out the position where the
“holes for securing them will appear. Drill
these to clear the bolts—note the bolt head
must not come above the surface of the
wood; so counterbore a hole for a distance
into the wood which will allow the bolt
head to come well below the top surface,
before drilling the clearing hole through the
remainder of the timber. If this is not
performed first, the subsequent counter-
boring process is awkward as there is no
material to act as a pilot for the drill bit.

Having drilled the wood, offer each
member to the chassis and drill through
the steel using a twist drill on this occasion.
Some degree of pressure is required but
the addition of a few drips of water will
ease the cutting pressure and make the
chippings come away much more easily. An
electric drill will naturally make short work
of this operation but remember to centre
punch the steel beforehand. Put a washer
under each bolt head and nut and tighten
them securely, The addition of these
washers will to some!extent overcome the
tendency for the bolt head to dig into the
timber, and make a secure fitting. Hard

If the tube be clamped horizontally in the ‘ wood is thus best as suggested earlier, but

vice so that its top edge is flush with a
straightedge placed across the jaws, a centre-
line may be drawn on the tube using a rule
and scriber.

Where a relatively long tube is being
worked at each end, complete one end first
and then insert a long bolt or steel rod
through any bolt hole in the finished end.
This can then be sighted on from the other
end using an engineer’s’ square to ensure
perfect alignment of the two ends.

Next month’s instalment continues with
the construction of metal fittings and _carries
on with the rear decking, etc.

nating them together on the job and steel. —/g’ _,,——”-‘\\

packing them out against the side pl 3 ; et .

fcomn Re ciiitee PY  ygralum.rivets.| © , i \©
The primary structure of the fuselage J3/6"ply.or \

may. now be completed by gluing in the 1/8"alum. =

6in. long ash block at the tail end which

takes the tail-wheel leaf-spring and tem- Radius 14" L,

porarily fitting the tailplane table, This 4" — | Radius?

1s of 1/16in, ‘plywood supported
at the stern post by Zin. X %in.
spruce cross member between
the longerons,
Metal Fittings

The next step in making the
fuselage is to complete all the Where
metal parts shown on Sheet 3 of bisector

the plans, the engine bulkhead crosses tube wall
fittings on Sheet 11 and the wing is the diameter,

pylon fittings on Sheet r0.

Some of these parts are made
from steel tubing and a few basic
points relating to tube work
should be understood.

other dimensions

Fig. 36.—Tool for marking the diameter on a tube or

circular bar.

properly tightened, the bolts will not come
loose. Burring over the threads is a wise
precaution,

The cross bar on which to rest the feet
is added last and the ends are shaped to
make a hand grip when laying prone on
the seat. This detail is omitted from Fig. 2
showing the end view of the toboggan.

A final painting of ‘the woodwork com-
pletes this work—a red chassis with yellow
wood gives a gay appearance and it makes
the toboggan look professionally made,

Lengthening of the chassis is possible if
the family reeds make this essential. An
extra pair of stays in the centre will be
needed with perhaps the exclusion of the
low cross brace, but do not make the
toboggan too long as this means more effort
when pulling it back to the starting point.
Sit the family on the dining-room floor close
together with legs tucked in and take amy
necessary measurements before proceeding
with construction,

A Fascinating Book !

THE ELEMENTS OF
MECHANICS & MECHANISMS
By F. J. Camm
432 pages, 48! illustrations

30,-

o

or 31 6 by post from

George Newnes, Ltd.
House, Southampton
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FTER an initial * bedding-down ” run
of about 150 miles, this van accom-
plished well over 1,200 miles of

touring during August, 1958. This included
negotiating the usual bumpy sites, longish
runs over granite setts and very much second-
class roads. Nothing was shirked in an
effort to find weaknesses, but, apart from a
little easily-cured trouble due to under-
springing, and a puncture, the longer
journeys were quite uneventful, The van
towed well, and most of the time was hardly
noticeable behind the.car, an early Vauxhall
Wyvern.

In general the construction is orthodox,
although the wooden mainbearers are no
longer in commercial fashion in these days
of cheap rolled channel-steel; however, they
were _chosen here to save weight and to
facilitate home construction.

Although throughout the accent is on ease
of construction, careless and shoddy work
is inadmissible; a faulty joint or loose screw
may well spell danger and disaster to the
driver and other road users. A high degree
of skilful craftsmanship is not necessary,
ordinary careful work being quite enough,
but the home builder who is doubtful of his
work on any point will do well to consult
a tradesman, particularly over the road-
worthiness of the undercart. )

So far as the woodwork 1is concerned only
two joints—the halving joint and the plain
mortise-and-tenon joint—are needed. An
hour or so spent in practising these in scrap
timber will be' well worth while. (See Fig. 8.)
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ing begins. Indeed, an intensive study of
caravan periodicals and accessories cata-
logues is an essential preliminary to any
caravanning venture. ,

There is some prejudice against “ non-
proprietary ”’ or “ home-built” vans, as so
many of these are badly designed and worse
constructed.

Many site-operators forbid such vans
entirely, whilst others insist on a superficial
inspection. It is as well, therefore, to ensure
that only the best is good enough, so far
as outward appearance is concerned.

.
i

It Ca
Budt
Just |

£l.

Most of the metalwork consis:s of cutting
angle-iron, drilling it, and bolting it together
ready for welding. Such welding as there is
should be carried out by a competent
engineer.

Proprietary parts have been kept to a
minimum so far as possible in order to keep
costs down. Apart from small fittings of a
general ironmongery order only the corner-
jacks and the all-important ball towing-hitch

-must be purchased. If expense is no object,

then such items as proprietary window
frames, sink-unit and Calor-gas fitting will
save time and improve the van quite a lot.
However, some modification of the plans
shown here will be necessary to accommodate
the stock sizes of such fitments; they should
thus be carefully thought about before build-

e R R R AR R G T

BODY LENGTH
OVERALL LENGTH 13FT. 7IN.
WIDTH - - - 6FT. OIN

HEFEREHIT e

T

WEIGHT: 93 CWT. IN TOURING TRIM FOR 2 ADULTS, 1 CHILD.
NO CALOR GAS EQUIPMENT.

NOSE WEIGHT: BY ESTIMATION ABOUT 1 CWT.

SUGGESTED LAY-OUT: DINETTE/DOUBLE BERTH; CENTRE
KITCHEN; SINGLE BERTH AT DOOR-END,
OPTIONAL LIGHT BUNK ABOVE.

GENERAL SPECIFICATION
- 10FT. 9IN. | OVERALLHEIGHT - 7FT. 10IN.

I

MAXIMUM
HEADROOM - 6FT. 2IN.

I

ST SR TR TR 1 DY SRR R R W

Weld king-pins

Weld in bolt holes
of spring perch
and, re-drill,

Fig. 2a (Above).
— Principal

work on axle. Remove

Wheel track

5-6

Fig. 2b.—The caravan under-gear.



n be
for
Over

20

1 (Left).—Side and rear views
of the completed caravan.
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o take
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The Axle and Wheels

Only sound work will suffice in the chassis.
A poorly made chassis will, apart from being
a possible danger on the road, be a constant
source of trouble in towing, leading to all
sorts of misbehaviour on the part of the
van, which makes driving sheer hard work
all the time.

Some home constructors may prefer to
save time by purchasing a ready-built
chassis, but this will run to considerable
expense. (£30'to £40 on the price gquoted.)

The wheels of the caravan described here

3-6

T
%" 1and 6. }‘/ 1407

flooring

(sccording to
springs)

Y % coachbotts through

framing floor
nd bearers

o apProx.

§
$

4 5._9.1

2'x 2" at
the ends

(b) Hand brake ;

Fig. 6.—(a) “ Ball” type of towing-hitch ; '
(¢) Brace operated van leg.
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By H. C. Piggin

were adapted for about £7 from an old
car front axle, ay follows. First, all extra
metal in the form of track-rod, shock absor-
bers, etc., is removed, The wheels are then
lined up with a very slight toe-in, and the
king-pins are welded-up solid.

The axle is then cut in the middle and
extended to give a track between tyre centres
of s5ft. 6in, by boxing across the centre

with two pieces of angle-iron welded together ¢
p 5 = - wheel-bearings and to attend to the brakes

“(which should be of the cable-operated kind)
.to -see that the linings are good and the
“action free in operation.

and to the axle ends. (Fig. 2a.)
For steady, stable towing a wide wheel-
base is necessary, with as great a distance as

Figs. 3, 4 and 5.—Details of the main
bearers, the floor assembly and tow.

. /*vl\ s!-o'\

Prime
ash only

4
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po-ssible between the springs to avoid “ top-
roll.” (Fig. 2b.)

The Springs

These are removed and stripped. They
should be cleaned, reset and rebuilt with an
extra leaf or two to a total of gin. X 3/16in.
The longer the springs the better.

As they are usually set at an angle on
car front wheels, the old bolt holes on the
perches should be welded-in, and new holes
drilled so as to line up the springs at right-
angles to the axle. The minimum distance
between the springs should be 3ft. 2in. If
the spring perches can be shifted wider apart
it is certainly desirable to do so, but this
may not be possible on cranked axles.

On straight axles the springs can be re-
attached below the axle (underslung), so that

_a few inches of height reduction are obtained.
-A low centre-of-gravity is useful for stable

towing. : .
It will be as well to strip and regrease the

. Tyres need not be new, but should cer-

“tainly-net be smooth. In spite of rumours to

the contrary, caravans do get punctures and
bursts, and as no “spare” is carried as a
rule, such mishaps can be embarrassing and
involve considerable delay!

The axle and brake drums can be
smartened up with a coat of bitumen paint,
and the springs can be sprayed with pene-
trating oil.

Main Chassjs Bearers

These consist of two 1oft. 6in. lengths of
34in, X 2in. straight-grained prime ash.
They must be free of all knots and blemishes,
and it is worth paying a little extra to get,
the best timber, The size given is quite the
minimum, and due allowance for planing
must be added.

After shaping, the bearers are bolted on
to the springs, using Zin. dia, coachbolts
with extra nuts as locknuts., (Fig. 3.) It
is important to mount the rear scroll with
its shackle high, remembering that it will
settle under load. The bearers shovld be
parallel to each other, and should be braced
apart ‘until the flooring is secured. They
should also be levelled and supported on
blocks uatil this is done. i

—Equalising
pulley

al

<
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The Floor

In this design the floor is an integral part
of the chassis. It consists of 3in. thick
tongued-and-grooved deal boards, screwed on
to the ash bearers with 1}in. No. 9 steel
screws, The boards must be pulled up tight
together, and the screws inserted diagonally
staggered, not in straight rows, ‘(Fig. 4.)

When all the flooring has been fitted
according to plan, the ends of the floorboards
should be levelled and the 1iin. X 1in.
outrigger supports glued and screwed up
tight under the ends of the boards.

At this stage, the complete floor and axle
can be fairly easily man-handléd by four or
five men. It should be turned over for ease
of fitting the ironwork—tow and corner-

Position of No.2 vertical

on offside \
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Fig. 8 (a above, left).
—A  simple through
mortise-and-tenon and

(b) cross-halving.

Fig. 7.—Method of
making end bends.

...... e

(Fig. 6b). The brakes are oonnected-up and
adjusted so that they come on smoothly as

Spar cramped
on to template

Cut away to
take cramp

January, 1940

dry (Fig. 7). Up to a week may be
required to achieve the desired curve. It
is important that all ten bends must match
up, and as they are made they should be
lashed together and stored carefully on end
until required,

Except for the spacing of the upright to
allow for the door, both side frames are
identical.

*It is as well to cut all timber to length
and number each piece as indicated in
Fig. 9a. Then all parts which are to be of
the same dimensions can be placed together

=D
" Template

from 1° thick
wood

SRR
and marked-out in one operation, thus
ensuring identical accuracy for all floor and
middle lengths, uprights, corner bends, etc.

Note that the corner bends are fitted into

9 rise i ! T mortises cut at the necessary angle in the
| floor-lengths; the surplus is removed after
—} (' fixing, which is easier than trying to cut
 — true “ bridle ” joints as such.
. ] Assemble all joints temporarily to check
6 f! . A their fit and the truth of the whole framing.
| || 2-0 Then thcheck th:! side iramss togethgr to see
1-9" that they are identical and quite flat.
@"’ @"" "I‘-‘"@ '@' @"' ? 6 The e¥1d frames shown in Fig. gb present
! little difficulty. Again, every care must be
—= taken to ensure that they are identical with
o i X each other.
4-10 2 | :
| Oy ] "
1 3¢ 2 B m
‘1 1] [ 5" 172
= B r=s - A . - -
| z AN
15 ; ,,-Iou—. Z = '_-_—}\ Y I [ L —
T ~\ -2
\ ;|\ door 2 } X +
i £ = y space 177+ 1 N A
Ho—r-6"—wfa—1-6"—wle—1"-6"—> ¢ NDotted lines =1'x1" for
wheel box
- C —10"~6" g = =
All verticals at 1-6 centres, except No.2 door side AL
Fig. 9a.—Details of the side framing. \
jacks (Fig. 5). At this point, too, the the over-ride is forced back. Final adjust- = .,
opportunity should be taken to apply several ment is best left until the van is ready for |
coats of bitumen paint to the underneath the road. The brakes should never lock the | P
parts. wheels completely on the over-ride but, of I ! —J—H'f
With the floor right way up, it can be course, they must be fully applied on hand- i

levelled on its jacks to await the mounting
of the bodywork frames.

The tow-hitch is bolted on to the towing-
bar with high-tensile bolts, These should
be pulled up a little at a time, checking the
over-ride action occasionally to see that it
remains free. If one bolt is overtightened

it is possible to warp the casing of the hitch
and so cause the action to bind (see Fig. 6a).

The position of the brake-lever is fairly
critical, and should be checked carefully

Glued and screwed

Fig. 10.—Splicing rafters to suit slope of end frame headboards.

pull.

Body Frames

All body frames are built from prime ash.
The joints consist mainly of straightforward
mertise-and-tenons at “T ”-junctions, and
cross-halvings at “ through ” points, All are
glued with a waterproof resin glue, and
secured additionally with a 3in. long No. 8
countersunk steel screw.

The end bends are made by soaking suit-
able lengths of timber
in a water-butt for at
least 48 hours. Each is
then cramped on to a
1in, thick oak board
shaped to the required
curve, and is left to

L 1 3

e———— 510"

Right angle brackets to side
Fig. 9b.—The end frame.

Assembly of Frames on to Floor

The completed side frames are coach-
bolted into position on the floor edge; the
%in. bolts, of course, pass right through the
end supports under the floorboards. The
frames will require s:rutting temporarily to
prevent them from waving about.

The end frames are similarly bolted down.

The next instalment will complete con-
struction of the body and deat with the
interior and exterior fittings,

(To be continued)
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In Part 2, F. Hook Gives Concluding Constructional
Details and Deals with Lighting and Electrical Items

AREE bridge supports are reguired
T cach being a 4ft, 6:in. length of 2in.
> 1in. deal, as chown in Fig, 13. At

the bettom ends two holes are drilled to take

the }in. boits holding themn to the towers.

At the top
e |
Hole for bolt 7 ends of ‘the
securing ;ugfgrts ;\;vg
. : 5
leaning rail sl
through the

width of the
timber,
through
which bolts
pass to hold
the leaning
rail in
position. The
top rear
corners ar e
rounded for
the con-
venience o f

Leaning rail 1
(6°6"x2x1")

puppet opera-
tor The
leaning rail is
6ft. 6in. in
length and of
2in. > 1in,
timber and is
bolted to the
top front

rail

13.—The leaning
support.

Fig.

support rails.

When the floors are in position on. the
towers a few holes are drilled in each floor
portion and through the rails supporting
the floor. Into these holes are dropped iin.
bolts which need not have nuts to them as
the bolts merely act as locating pegs for
positioning purposes and prevent the frames
from moving sideways when the operators
walk about on the floors.

Back Cloth

The back cloth is hung from the leaning
rail. For general use in variety type acts
some neutral coloured material hung in loose
folds is very effective in conjunction with
coloured lighting. These curtains may be
supported on a fin. brass curtain rod or the
.expanding type curtain rods and the rods
are supporied on stout hooks screwed into
the leaning rail.

The two wing curtains are made from
similar material, These two curtains are
supported upon a special scissors-type
expanding support, the construction of which
is shown in Fig. 15. And in use on the
stage in Fig. 16,

The object of the expanding device 1is

the operators [/Ghtly H)’et’ed

edeges of the Holes forwing curtain hooks

that the curtains may quickly be pushed
together out of the way for scene-shifting
between acts.

When a spacial painted scene is required
on the back cloth such scenes are painted
This is tacked on

on unbleached calico.
to a wooden roler or
tatten which can be
supported on the cur-
tain support hooks on
the leaning rail. When
finished  with, the
scene can be rolled up
round the Dbatten.
Generally  speaking,
the lower side of the
back cloth scenes may
be just hemmed for
neatness sake and no
batten is needed to
keep it stiff,

Pivot joints are

Top end
/23/4” \

Fig. 15.— Details of the
extending wing curtain
support.

Fig. ‘14 (Below).—The
leaning rail in use.

Proscenium Curtain and Fitments.
There are many forms of proscenium

curtain arrangements but that shown in Fig.

17 has much to commend it for use on the

puppet stage. It consists of a piece of
thin felt supported on a %in. dia. curtain

Fig. 16.—The extending wing curtain support
n use.

rod. The front side of the curtain may be
decorated with various coloured braids in
any of the traditional or other forms of
decoration.

The curtain rail is supported by two
pieces of blind cord which have hooks at
their upper ends to hang on to the curtain
support rail, bolted to the top of “the two
front towers (Fig, 18).

Fog raising and lowering the proscenium
curtain two more pieces of blind cord are
tied to the curtain rail and carried up over
two small pulley blocks which are attached
loosely by screw hooks to the curtain sup-
port rail. The ends of these cords pass
along to the left of the stage and just after

‘they pass the left-hand pulley block they

are spliced into a single cord which then
continues to the outside of the front tower
and then passes backwards towards the rear
of the stage over another pulley block.

To the top of the tower, and protruding
towards the rear of the stage is a support
bar 3ft. in length: At the extreme end of
this bar, at the back, another pulley block
is fixed through which the
curtain cord passes and then
hangs downwards. To the end
of the cord is attached a
counterweight made from part
of an old sash window weight.
Some experiment will be neces-
sary in order to determine its
correct weight so that the
weight of the curtain is just
balanced. In other words, the
proscenium curtain will stay in
any position required as the
counterweight is raised or
lowered.

The Gallows

Sometimes it is necessary to
have some convenient device to
support marjonettes on the
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Two cords Curtain bar

Pulley ik g 0’7 - bolted to top of
block e 259,,(32‘:36 towers

Cord adjusted
to hold curtain
level when lowered

s mall pulley
blocks d

12'Dia.curtain
rod through

rnu tophem of
2°10 drop curtain
Floor level of
stage

Sash weight
sufficient
to counter-
batance
weight of _
curtain

Fig. 17.—Details of the curtain raising and

lowering mechanism, Back rlap

hinge

stage as if they are in fact being held by the
operator. Such a device is called a gallows.
This comprises a length of wood about 18in. s . s
X 1iin. X 3in. which is secured to the crew eye twisted
curtain support rail by -a 1iin. back-flap s z‘; fé:; ;;' /;:ttlaansses
hm}\g]q. o Lead pipe Z th 2 h

ong the lower edge of this gallows are flattened roug

one or two screw eyes through which passes

Fig. 19.—Details of the gallows
for supporting the puppets when
not in use.

Fig. 18 (Left).—General curtain
and proscenium arrangement.

B g
a piece of blind cord (Fig. 19).- At the '“! |
end nearest to the operator the ‘cord “is 3
finished in a loop into which the cuphook
at the top of the control sticks may be
hooked. At the hinged end a piece of lead
piping is attached. This counterweight is
approximately equal to the weight of a
puppet. The weight is not critical if friction
is arranged for the cord by slightly twisting
the screw eyes through which the cord

e e e o o o o o o o ]

Free Film Show for Electronics Enthusiasts

HAVE YOU OBTAINED YOUR TICKET YET?

UR companion _journals, Practical Wireless and

Practical Television are sponsoring another film show

at Caxton Hall, Westminster, on Friday, January 22nd, 1960,

at 7.30 p.m. The show is being arranged in conjunction

with "Mullard, Ltd., and the editor of the * Practical ”
group of journals will be in the chair.

One of the films entitled *“ Mirror in the Sky” will be
of particular interest to readers of PRACTICAL MECHANICS.
8§hers are entitled * Photo Emission ”’ and * From Us To

iew.”’

Admittance is by ticket only and application for these
should be made now to this office. The envelopes should
be marked * Caxton Hall” in the top left-hand corner
and a stamped, addressed envelope enclosed.

- % B g

Front
elevation

Loop for hook on top of
puppet control stick

i

T
!

%'f/ﬂémm '

Flange tohold
coloured gelatineslides

Fig. 21.—Details and dimensions of the lighting boxes.
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passes so that the cord does not have a free
run. :

_Two of these gallows will usually be suffi-
cient for most practical purposes and each
is secured a.lmle off centre of the stage
to left and right.

Lighting

Stage lighting can “be quite complicated
but like most other arrangements for the
puppet stage, the simplest things are best.
For this reason the lighting for this stage
has been successfully arranged with but
two light boxes, as shown in Fig. 16. Each
box has two metal loops on the back which
enable the box to be moved from side to
side along the lighting bar shown in Fig. 20.

Constructional details of the lighting boxes
are given in Fig. 21. Almost any sheet
metal may be used for the box construction.
Aluminium is as good as any, being light,
and it will not rust.

When connecting up the lamp holders use
good rubber-covered flex and be sure that
the connections are sound and well insulated.
Screw cap bulbs are specified so that the
bulbs will not be able to jump out inad-
vertently if the holders are jolted at any

time. The bulbs used should be

about soo-watt rating.

A refinement to the lamps
would be to incorporate a
switch on the body of each.
Switches at these points are
more easily reached by the
operator than switches on the
small switch board used on the
stage and described later.

Arrangements are provided

, for the use of coloured slides
in the lamp boxes.

The newcomer to the puppet
stage may well query why
there are no footlights for this

stage, It must be remembered that the
use of footlights on the real stage is to
counteract ' the harsh shadows which are
thrown by the strong overhead lighting. No
overhead lighting is used on this stage as the
light boxes described will project an oblique
and well diffused area of light towards the
puppets. Ii footlights were fitted they would
have to project a little above the floor levei

IR

2’1" Bearer for
wing curtain supports

Fig. 20.—Details of .the lighting bar.

1]
o

Clip to hold
reflector

Aluminium
ref'lecgor

o

8 o
Sectione_:l\y Je

view Light baffle for
air inlet holes



Jenuary, 196Q

of the stage and would thus obstruct the
line of vision.

The Electric Distribution Board and
Record Player Table
This unit is secured by wing nuts and
bolts to the left-hand tower as shown in
Fig. 22. The dimensions are given in Fig.

;I‘he electric distribution board is of the
simplest design. It comprises a male plug

at one end to which the incoming mains
supply is connected. To this plug is con-
two-pin

nected
sockets,

in parallel
Two of
sockets are used for the
light boxes, one for the
record player and the remain-

five s5-amp.
these
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not in use as shown in Fig. 19. At either
end this rail is supported by two pieces of
2in. X 1in. deal bolted to the sides of the
two back towers. As there will be a con-
siderable weight upon this rail: when several
puppets are hung, a central prop of 2in. X
1in. deal is a necessity.

In Fig. 24 the operator is shown putting
away the marionettes at the end of the
show. Each puppet has its own bag which
is held in place with a draw string at the
fop, thus the marionette is prevented from
becoming soiled when not in use.

A further refinement for the stage is to

. ¥8"Hardboard
76

ing two are useful for small
lights over the puppet rack

=

backstage and over the record
player.  These latter two
lights must be shaded so that
no shadows are projected
towards the ceiling and other

r

Front elevation

visible surfaces when the
puppets or operators

133" >

r 4" Plywood

move about on the
the stage during a
performance.
The Masking
Curtains

Various  materials

may be used for the
masking of the front
of the stage. In the
stage illustrated, a
canvas was used and
the proscenium open-
ing was decorated
with a  contrasting
braid. One impor-
tant feature of this
covering is that it
must be opaque. The
top edges of the
covering can be secured to the top rails by
large press studs such as are used for hold-
ing down carpets to the floor.

It is easier to have a separate piece of
material for masking the lower part of the
stage from stage floor level downwards.

The Puppet Hanging Rail
At the back of the stage the puppets are
hung on a length of in. curtain rod when

Fig. 22.—The record player and table in position.

-
2 Pin male plug

5 Amp 2 pin
sockets
{ joined in
parallel with
2pin male plug)

Fig. 23.— Dimensions of the
record player table and" electric
supply board.

Fig. 25 (Right).—A show in
progress—note the felt floor
covering.

use a piece of thick white felt
as a covering for the stage floor
as shown in Fig. 25. - The use

S

pRELTITAL = ECRANICE

| ¢
! ¢
i

33/4”——-——‘
| .
I 2

173

Fig. 24.—Store the puppets in bags when not in
use.

-of this felt is twofold. First, the puppets
can walk on the stage floor without making
undue noise which would be distracting to
the audience. Secondly, the light from the
two light boxes is reflected upwards from the

floor by the felt to give added illumination
to the puppet figures, and thus_ gives the
effect of footlights.

Q““swmq

PRACTICAL MECHANICS BINDING OFFER 1

S a service to our readers we have
arranged for self-binders to be supplied
in which they may preserve the copies of
this journal. Copies can be inserted as
received, and you do not therefore have to |
wait for the completion of the volume. You
secure the same all-time protection as with |
ordinary binding. The self-binders are in ‘
black waterproof and greaseproof cloth,
attractively lettered in gold. This system
avotds copies becoming damaged or mislaid.
The Easibinder opens flat at any page of
any separate edition and gives quick
reference facilities. When the volume is
complete our annual-index, published at Q
Is. 3d., should be inserted.

Binders cost 11s. 0d., post free. Orders
should be sent to the Publisher (Binding
Dept.), Geo. Newnes Ltd., Tower House,
Southampton St., Strand, W.C.2.
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This Moedel with 6-1 Geared Drive
and iBall Bearing Movement Cost -

6,- to Make

HE loader is constructed entirely from
the mechanism of an ex/A.M. switch
device ocontaining a wormwheel and

pinion drive marked 10 FB/556. This is
sold as a unit by Messrs. Milligan, of
Harford Street, Liverpool, who advertise in
this journal, at a cost of 4s. 6d. plus postage.

The unit should be stripped down to the
condition shown in Fig. 1. The only modi-
fication to the actual gearing is the drilling
of a small hole in the base plate immediately
under the revolving “ governors.” This hole
is to accept a woodscrew to secure the gear-
ing to the baseboard. Two holes will be
found ready drilled in the other end of the
baseplate for the other screws.

The Handle

On each end of the pinion shaft will be
found collars secured by grubscrews. Strip
down any one of these. . A piece of scrap
metal may be screwed on to the faceplate
of the collar as shown in Fig. 2. At the
other end of the scrap of metal a hole is
drilled to accept one of the several longer
bolts salvaged. One nut is screwed on to
the bolt, the end of the thread passed
through the hole, and the bolt secured by
a second nut. For comfort and finish a
sleeve of wood, plastic, or bright metal may
be slipped over the handle grip. The Handle
is secured to the pinion shaft by the grub-
screws on the collar, A radio control knob
can be fitted instead of the built-up handle.

The Spindle Drive

On the top of the main unit will be found
a tiny box marked 10PB/6027. Inside this
box are two shouldered rods of black plastic,
screwed to the wall of the box. Disengage
any one of these rods and strip off the fine
wire coil, clearing away the terminals.
Reduce the length of the rod, by sawing,

\ Dwion share
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By J. €. Lowden g

o

(Right) The
completed cas-
sette loader.

to r1in., taking from the thinner end. Across
the diameter of the sawn end file or saw a
transverse groove in. wide and just under
4in. deep (see Fig. 3). This groove is to
accept the key in the casserte spindle.

At the broader end of the plastic rod a
brass nut is embedded. The hole in the

Crank (scrap bross)
Cottar from

Screw through
brass into collar Szlvaged bolt
and two nuts

Fig. 2.—Handle assembly.

S/ot to engage
spindie key

Fig.

Ori! bsck face
for push fit on
wormwheel shaft end.

4. — The
spindle support.

Fig. 3 (Left).—
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Best of all, the end of the pinion shaft
could be threaded to suit the nut in the
base of the spindle drive.

The Baseboard

The baseboard is a single piece of any
timber Siin. long X 1jin. wide of any
thickness between Zin. and 1in, A “step”
3in, deep X }in. wide is sawn in one end of
the baseboard. The gearing
1s screwed to the board so
that the securing lugs at the
governor end are at the end
of the board.

The Spindie Support

This is a piece of hard-
wood 2%in. long X 1iin.
wide X iin. thick. One
corner of the lower edge may
be rounded offi A “U™
shaped recess is cut as
shown in Fig. 4 to accept
the lower end of the cassette
spindle, which must revolve
freely within the recess. The
interior surface of the recess
must be smooth.

The spindle support is secured to the
baseboard as shown in Fig. 5, by a
small ‘brass hinge 1in. X }in. flap, and
held upright under slight pressure by a
short length of light clock spring held
in a recess under both flaps of the hinge.

The loader must, in use, be secured

(Orherwise secure with grubscrew) The spindle drive, tc a table or bench top.

nut should be drilled out to make the rod a
“push fit” on to the end of the pinion
shaft. If the hole is too large, drill a hole
in the plastic of the shoulder slightly smaller
in diameter than one of the screws salvaged
during the stripping. Driven gently, the
screw will cut its own thread in the soft
plastic, and will secure the spindle drive to
the shaft.

Fig. 1 (Left). — The

stripped ex-A.M. umt. Spring

|

Spindle orive

Fig. 5 (Right).—
General layout of
the completed

Loading the Film F

Cut off the required length from the bulk
supply and secure one end of the film to the
cassette spindle, which should then be set
on the loader by pressing back the support,
placing the keyed end of the spindle on to
the drive, and fitting the lower end of the
spindle into the recess in the spindle sup-
port.

Cover

Wormwheel
and_shaft

loader.

l through
base plate

Woodscrews | Chassss

Hinge

iéj~ Base board {hdrdw'ood)T
le%e ;2.0 "
Spx 154G %/

=49 e E




January, 1960

NEWNES PRACTICAL MECHANICS

Building a Tape
Recorder

N most of the wiring diagrams in this
series of articles, no heater wiring
has been given as this would only

tend to confuse the drawings. One
side of the heater on all valves is
earthed (shown), and with the excep-
tion of Vi the other heater pin is

returned to the 6.3-volt A.C. line through
pin 1 of Plug “D.” The D.C. heater rail
to Vi (pin 5§ on the valveholder) returns
through pin 2 on Plug “D.” If no D.C.

rail is used, the valve is, of course, lit"

from the normal heater line, Fig. 20 gives
the valve basings and the heater runs,

Assembly
With the wiring of the various amplifier
units now completed, they may be

assembled on to the back plate as shown
previously in Fig. 13, The mid-amplifier,
the two small panels with VR3, VR1, SW2
and Ciroa-b, respectively and the pre-
amplifier just described are first screwed
into position, and inter-wiring completed.
This latter consists mainly of the heater and
H.T. line runs, and leads to C1o and the
above mentioned switch and potentiometers,
A tag strip mounted on the end of the mid-
amplifier chassis is useful as an anchor for
the incoming power leads from Plug “D,”
and this can be seen from Fig. 11.

z 729 (vi)

12ax7 (ve,va,vs)

Chassis Chassis

o

Pin 2 Plug O’

L, ¢l
Chassis

a series combination of

4 Chassis v709 (v9) 2.2 K and 220! as shown

; ? 7 x in Fig. 21, the tapping

sews (v6,v7) scHs (v8) \ a/i,‘é”(,}g’) point being returned to the

Fig. 20,—Valve base details showing heater wiring,

With this wiring completed, the control
panel must be fitted and wired down to the
remainder of the circuitry. The magic-eye
level indicator should already be in position
with its associated components grouped
around its base as Fig. 16 showed pre-
viously, and the input jacks and switching
should be similarly wired, The panel can
now be carefully positioned, care being
taken to ensure that the various jacks and
switching clear the components on the upper
part of the pre-amplifier chassis already
fitted, All inter-wiring may now be com-
pleted, particular care being taken to

ensure that the leads to Sr wipér (from

socket “ A™), the earth return to the tag
on Vi holder, and the leads to
minimum length,

When everything has been
whole circuit should be checked
as far as possible, against the
circuit diagram of Fig. 1,
particularly with regard to the
interconnections between the
units.

The extension spindles may
now be fitted where necessary,
and knobs fiited to the panel,
being set to indicate correctly

wired, the

(27]
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VR1 are of
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PART 4

(Conclusion)

Continued from
the December

Issue

KNIGHT

negative feedback. Pin 3 on Socket “C~”
may be used again here, of course.

The output valves are also wired as
tetrodes instead of triodes, the change being
indicated in Fig. 21, The screen stopper
resistors of 47§ are optional, but are
recommended. They must be wired close
to the valve pins if used,

If the secondary of the output transformer
is wired in the wrong phase, the amplifier
will oscillate, ie., will “howl” If this
occurs, reverse the secondary connections.

HT+

ve
Output
Trensrormer

L.Sé

against the scale markings with
regard to their travel MWW —
limits. G it
Al ti 2200
Ems0 (v3) e Chassis
Output : é
As so far \ 0%
described, the Fig. 21.—Maodification ro obrain 7 watts output.
output  stage

consists of a pair of 6BWé6
pentodes  strapped as
triodes in a push-pull
circuit. This arrangement
gives an output of about
4 watts under the specified
conditions, and for almost
all purposes this is quite
adequate. Should rather
more output be required,
however, a slight circuit
modification - will permit
some 7 watts output to be
obtained. The change
necessary involves the sub-
stitution of R39 on the
mid-amplifier chassis with

ST~
Chassis

le5A,
63y, (Rectifier)
winding

output transformer second-
ary winding to provide

Testing

With all assembly and wiring completed,
the recorder’ may now be tested. No
elaborate test equipment is called for in this
respect, and the whole operation cam, in
fact, take placé without instruments of any
kind. It is useful, however, if a good multi-
meter is available, and this should be
considered a minimum requirement.

With the wiring double-checked against
errors, plug in the various inter-connections,
ensuring that the correct valves are in place,
and set the mains input tapping on the
transformer to suit the local supply. The
output transformer should already have been
connected to suit the loudspeaker impedance;
this will normally be a nominal 3%, and the
ratio needed to match the required 4,50082
of the triode connected output valves is about
40 to I, Using the A, C and E tags as
the primary points on the Elstone MR7
transformer (C being the céntre tap), the
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Secondarv tags are selected to suit ‘the
speaker impedance from the list of ratios
supplied by the manufacturers. Where a
‘required _ratio falls between two possible
selections choose the higher of the two, for
'preference. The speaker (which is separate
in this design) should be jacked into the
appropriate socket.

The¢ unit may now be switched on, and
assuming no wiring errors, voltage checks
should be made against the table given in
the centre column. The tape deck itself
should be switched to Record (either track),
otherwise no veltages should be present on
the bias oscillator, - The figures given are
as read with a meter of I0oof per volt on
the original design; some
slight differences will inevit-
ably be found from model to
model, but the general
readings should be. of the
order given, and a I0 per
cent. difference either way
should not be considered
indicative of a fault,

Using the Recorder

For recording from micro-
phone, either a condenser
type such as the Grundig
GCM1 or a crystal type
such as the Acos (various
patterns) may be used. The
condenser microphone
generally gives the better
‘performance for recordings
made from a table top, but
the crystal may be found
more adaptable for record-
ings* where the operation
involves movement.

For recording, set the
selector switch S: to suit
the input jack used, switch the recorder
itself to the appropriate track, and set
switch S: to Monitor (if phones are to
be used for monitoring the recording). or
alternatively to Normal. If the microphone
is in close proximity to the speaker on this
latter switch setting, howling may result
from acoustical feedback if volume control
VRz2 is too far advanced; in this case, set
VR3 to zero. With the recorder running, a
recording may now be made, using VRI
as the control, and working to the magic-
eye indicator as recording level indicator.

When recording from radio or gramo-
phone pick-up, use the appropriate input
jack. A crystal pick-up may be wired
directly to this input for re-recording discs.
If a radio input is required, it is usual to
take this from across the detector load in the
receiver, but reasonably good results can be
obtained by wiring into the receiver speech
coil points, It is not good practice, apart
from an emergency, to stand the microphone
in front of the receiver and record from the
speaker.

When playing back, the main control VR3
should be well advanced, the actua} opera-
tional control of volume being provided by
VRi1. This avoids overload at the pre-
amplifier. The preset controb VR2 is
normally set about one-half advanced. but
if the main amplifier is overloaded by the
preampifier on playback (with VR3 at a
maximum) - this setting of VR2 must be
reduced.

When used, as.a straight amplifier, switch
S. is set to Amp. and a microphone (crystal)
or pick-up may then be fed directly into the
appropriate socket jack. When used in this
way, the preamplifier is isolated, but VRI
is best set to zcro to avoid any possibility
of noise breakthrough.

The tone controls’ are, of course, set as
required when tape is being played, or the
main amplifier used as described above, The

NEWNES PRACTICAL MECHANICS

recording characteristics are automatically
set in the preamplifier, and the tone controls
have no effect on this. ‘

Other Tests

No mention-has been made so- far about
the setting of the cores in imductances L.
and L,. With no instruments it is not
possible to make a check on these, but it is
fairly safe to assume that L; is functioning
carrectly i good recordings can be made.
Should this oscillator not be working, a very
weak and distorted recording will be made.
The frequency of operation of the bias
oscillator stage V8 is not critical, and if the
core is set to about mid pesition, no trouble

Fig. 22.—~The completed recorder housed in a cabinet.

TABLE OF VOLTAGES
Anode Screen
. Valve Vi 72 80
V2A 135 —
V2B 130 —
V3 190 (Target, from R24)
V4A 110 —_
/4B 145 -
1 SA 150 —
VsB 190 —_—
Vé 240 240
\¥i 240 240 A
*V8 245 230
H.T. line voltage, rail A 2§5 volts
*On *“Record™ only.
Valve anode and H.T. rail voltages only are |
given. Hecaters should be 6.3 volts for all
valves +7%.

should be experienced. More important is
the wave shape, and if an oscilloscope can

January, 1960

be obuained to check thatr the waveform is a
good sinusoid (at the erase head point), this
should be done, Normally, if the circuit
components as spe are used and
correctly wired, the circuit shou'd function
properly.

To set L. calls for an oscilloscope.
Connect this to the anode of V.B, and with
the bias voltage disconnected from the record
head (break the lead at the C lead in Fig, 2
previously given), tune L. core for a mini-
mum bias waveform at the anode. The
internal ’sco-pe. amplifier should be used
bere, and maximum sensitivity given. It
may be necessary in some cases to increase
Crit from 470pF to 1,000 or 1,500 to get

the correct tuning point.

If no instruments are to
hand, set_the core of L. to
mid position. Mistuning will
not materially affect the per-
farmance of the recorder.
Cabinet Fitting

Fig. 22 shows the com-
pleied recorder housed in a
cabinet. This cabinet was
obtained from  Premier
Radio Co., but had to be
modified slightly at the sur-
round of the upper board to
take the larger Collaro deck,
being made originally, it is
believed, for a Truvox type.
This cabinet may or may not
be still available and is an
easy solution, although an
mternal speaker cannot be
fitted on account of lack of
space.

It is probably as cheap to
make up a cabinet to suit the
chassis layouts, and the
design can then be made to
suit individual taste. Polished wood or rexine
cloth covering may be wused. The
photograph, however, should give an idea
of the kind of layout to aim for.

Final Note

It should be appreciated that it is not
possible to give full technical test data for
this recorder in a series of constructional
articles, and consequently the correct
functioning must depend a lot on the care
and attention given to construction. Again,
a certain amount of common sense must.be
used when first trying the job out, for small
wiring errors, poor joints, or faulty com-
ponents can easily give trouble, and all
possibilities cannot possibly be covered in
print.

Sufficient to say that the recorder as
described has been thoroughly tested, and
gives good service in use.
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Answers to Readers’ Qu

1.—We regret that there was an error
in the heater wiring shown in Fig. 9(c).
This should be as sketched below.
2.—The difficulty of obtaining the
BEC condenser C39 appears widespread ;
two separate I1,000¢F 25-volt condensers
may be used, or, alternately, the capacity
L ]
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:

eries About This Design

may be dropped to 500#F if difficulty is
still experienced. Messrs. Radio Clearance,
of Tottenham Court Road, can supply the
latter. For components not available from
Messrs. T.R.S., the builder should contact
Messrs. Alpha Radio, of Leeds, who can
supply a kit,
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THE PRACTICAL WIRELESS
ENCYCLOPZDIA
By F. J CAMM
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Southampton Street, Strand, W.C.2
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3 sizes of RAWLPLUGS
in one carton 2/3

This very useful assortment of
Rawlplugs in three gauges and
three lengths provides 50 No. 8, 10
and 12 fixings for 2/3. The window
carton is divided into three com-
partments and the lid incorporates
a Rawlplug and Screw gauge
making it easy to select the right
drill and screw to use. Get one now
for your tool box.

FOR MAKING AND
MENDING ANYTHING

MECISTERLD VAasE wamam

Here is a cheap reliable masonry drill for the house-
hold handyman. Four sizes are made for use in a
hand brace or suitable electric drill. Just what you
need for that occasional domestic fixing job.

PER If it can be stuck Durofix will stick it because it
is a universal adhesive which is heatproof,
HANDY  waterproof and being transparent makes almost

invisible joins. Valuable ornamentsand trinkets Each Metalide drill is packed No. 8 (3/16”) | No. 10 (7/32") | No. 12 (1/4”) |No. 14 (9/327)

Blue Brown Grey

TUBE can be repaired. When dry and hard it will not with an instruction leafletin - Jecel wallet Wallet wallet
become tacky in the hands so itisideal for sports a strong plastic wallet with 5/6 6/ 6/6 1/-
1/6 per farge tube goods. Once you have proved how useful and transparent window, -
2/9 per L-ib. tin reliable Durofix really is, you will never be .

The most effictent, precision made. long lasting masonry drill is the Rawlplug
DURIUM (with the free re-sharpening service). We strongly advise this drill for
continuous drilling (such as industrial operation). 13 sizes are from No. 6 to
No. 30; 4 Rawlbolt sizes and 11 sizes for drilling right through walls. Prices are
from 9/6 each. For drilling glass use the special DURIUM GLASS DRILL. Made in
nine sizes from 3” to 1* at 6/6 to 10/6 each.

Free Re-sharpening Voucher with each drill,

For making fixings to
Gavity Walls ¢ or Geilings

10/6 per 1-1b. tin without a tube in your home.
Commercial size tubes 5/- Durofix Thinner and Remover 1/6 per 2 oz. bottle.

[pu_snc wom@b FOR FILLING AND
7 . MAKING WOOD GOOD

It 1Is surprising how many uses you can find for
Rawlplug Plastic Wood in the home. Filling cracks
and flaws, making woodwork good before decora-
ting, repairing furniture, making models and so on,
Plastic Wood dries hard and can be cut, planed,
sanded, painted and varnished like real wood. You 2/3 per 1-lb. tin -
can even drive nails and screws into it. ' .

Colours:= Natural, 0ak, Mahogany and Walnut. 5/9 L T“" tin
Plastic Wood Softening Fluid 1/6 per 2 0z. bottle. 6/6 per 1-Ib. tin

PER
TUBE

A spring actuated device
m {,‘us,f&‘;%,?a t‘;{;‘;‘;ﬁ{ specially  suitable for
1) ed metal insert in making fixings to ceilings.

oneend. The Rawl- When the twin members %

== nut is pushed into are pushed through the
% the hole in the partition hole into the void they /
or cavity brick and the Spbring apart and then rest /
action of turning the screw ©on the laths or the reverse
causes the rubber to bulge face of the meter ial. Sizes
into a rivet shaped head at are for §”, 4" and {° whit
the back of the material. SCrews.

Various sizes are made.
GRAVITY TOGGLES
RAWLANCHORS A metal member suspended

’ H H ff i th d of
Dont scrap lt—SOIder lt Flexible metal legs are g ngélwre %?henelr?s%rtgd

No handyman should be without this sturdy electric ﬁtt?flhgltg a ltarlx)pﬁg rengs thfgu%}}} thpe 1}}01& into t}ée
soldering iron which can be supplied with standard / il uon D ErAL
bit at 52/6 or Pencil or Hatchet bit at 35/6. Voltages 7 pUhefljRtothalioteans  comsepitEl dhescud
100/110, 200/220, 230/250 Volts. Universal A.C./D.C. the scorew causes the drawn against the
Consumption 110 Watts, legs to collapse into reverse face of the
R “butterfly” wings material by turning a8
at é:h? llm'i‘c}i{ ?lf the }:he stcrewﬂ Slze% are

- < material. Thisdevice for &7, ” and
SiX MONTHS ; 1 b 1iiédeﬁl for t:sgi't: wall-  whit }slcrewst Thefei:
K - oards where it becomes is a heavy type of
GUARANTEE ; g permanently embedded. Gravity Toggle for
Sizes are for 4", 4~ and taking standard
1* whit screws. carriage bolts.

RAWLNUTS SPRING TOGGLES %
.

7| ?'1:’.g's"f'Zr‘"‘:?“.'.':‘;'.‘.J?.Q.1'8&".1?&2?.‘52?:3&?#5’5’.‘:&

- S 3d. stamp to cover postage.
> (Rse)

FIXING DEVICE

Practical Mechanics

PNETIET., ... T . T e e s B i

Address................

THE RAWLPLUG COMPANY LTD,, CROMWELL ROAD, LONDON, S.W.7
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Mountains of the Moon
(Concluded from page 161)

The Collapse Calderas

_There exists, on the other hand,. a
different type of wolcanic crater—the
collapse caldera. A volcanic cone has
a_hollow basc where a reservoir of lava
occupies the so-called magmatic chamber.
So long as the chamber is full it supports
the cone above it, but if it is suddenly
emptied of its contents, whether by a violent
eruption or a fall in thc level of lava, the
cone tumbles in and a large cauldron or
caldera (fr. the Portuguese for caldron) is
the result (see Fig. 6). Such calderas are a
feature of extinct or quiescent volcanoes and
a large number of them are known in all
parts of the world. In Tanganyika there is
a whole row of huge calderas of lunar appear-
ance, attaining in Ngorongoro a diameter of
over 13 miles. In French West Africa there
is a circular depression 36 miles in diameter.

NEWNES PRACTICAL - MECHANICS

The longer diameters of the Japanese
calderas, which are of irregular shape
(nested calderas), attain 20 miles. This is

not such a far cry from the lunar ring
mountains or even bulwark plains.

Subterranean Movement

A subsidence, however, can result from
a subterranean movement of molten magma
even without a volcanic cone, though usually
there is some volcanic activity associated
with them. Magma may intrude the over-
lying strata in a boss resembling a mush-
room, which the geologists call faccolith.
This makcs the ground heave up in a dome
(domes are common on the Moon). The
subsequent withdrawal of magma will cause
the dome to collapse into a ringed hollow.
Apart from laccoliths, there occur even
larger thinner intrusions of magma, where’
it spreads out into a kind of basin between
the strata. These lopoliths can be of enor-
mous size. The Bushveld lopolith in South
Africa exceeds 200 miles in diameter.

10'metre Wa“(ie‘TaIkle (Concluded from page 154)

far behind the front panel (using rin. X
6 B.A. bolts, or metal or fibre collets) to
allow clearance for the miniature flexible
coupler. Full details of the sub-chassis are
shown in Fig. 7. The internal and front
panel layouts are shown in Fig. 8.

SWITCHING

A three-pole two-way switch is necessary.
If a different type from that shown on the
wiring diagram is used (but it must, of
oourse, offer the same switching facilities)
the beginner is advised to check the opera-
tion with a test meter, or a flash-lamp
battery and bulb in series,

\

PRECAUTIONS

This transceiver should not be operated
in the immediate vicinity of a television
receiver. Owing to the circuit mode of
operation (even when  switched to
“receive ”) severe interference may occur
on television frequencies, It is practically
1mpossxb.e to eliminate interference when

using a super-regenerative receiver, but if.

this set is used for the purposes for which
it is designed (e.g. emergency portable
operation; liaison at radio-contrdlled model
meetings; contact between fire-fighters
or field search parties, etc), it will give
reliable, trouble-free service,

Aenal socket +—Aerizl

Earp:ece 210 Stona-off
° T, o ] &
ClLl gndte R3
£l b Gain Tune
1 9
S L]
N\ :
gub-_
CHaIssIs
Te .Q S
‘ orr~"on
LT Battery -
w
i
H.T Battéry- HT Battery 3
L
M, f 3 - M
J )Af/'crophqne — M Microphane
Side Rear Front
B B o, o S )
Fig. . 8.—fnternal awd 'fromt panel layou:.
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The magma is usually molten basalt,
‘which is heavier than the surface rocks and
this causes the whole lopolith to sag, pro-
ducing a depression,
sufficiently marked, the rock strata on its
margins will crack with magma invading
the fractures. The upward pressure results
in cone sheets, i.e., lava-filled conical frac-
tures sloping inwards towards the centre of
the disturbance. The relief of - pressure
accompanying the central subsidence has the
opposite effect - and produces ring dvkes
which slope outwards.

If the lava rising along the fracture reaches
the surface it will initiate a ring of volcanoes
round the central subsidence and these will
build a girdling rampart, not unlike Clavius
on the Moon.

All that is needed to produce lunar land-
scapes is a force that would lead to the
alternate welling up and subsiding of the
underground magma or any other readily
deformable material,
the Moon a kind of underground“sea or scas,
so that the materfal in question could be
largely or wholly water, but this does not
greatly alter the gerferal picture. The Earth
is 81 times as massive as the Moon and the

‘There may exist on’

If the subsidence is-

gravitational attractions of the two bodies,

which are responsible for the tides are in
the same proportion,
Tectonic Grids

To-day the Moon has sét more or less

rigidly in a “position where she permanently
faces the Earth. This is the result

of the powerful tidal action of the Earth on.

the lunar globe and reduces the present tidal
stresses t0o a minimum. If, however, the
Moon at any time rotated in relation-to the
terrestrial observer and/or moved in a
strongly eccentric orbit, the tides due to the
Earth’s gravitation would have literally
tended to tear her into slices and all liquids
in her interior would have been alternately
rising towards the surface and withdrawing
from it.

swell were running like a spasm all round

the Moon. There would be powerful moon-

quakes and the ground would be fractured-

into a regular grid that would become
multiple if the polar axis had shifted.
The existence of such a grid would be 3

sure sign that this had actually occurred '
The American geologist, J. E. Spurr, found °

something of the kind in- the polar regions.
My study of the Moon’s surface shows that
the whole of the Moon’s visible faée "i§
enmeshed.in a triple grid of faults, fractures
and. crater. chains of
regularity (see Fig. 4) and such views of the
other side as we have had indicate that thxs
grid extends to it as well.

The absence from that side of large ‘central
sea-plains gives further support to this
theorv.
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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 Advert:sement Director, PRACTICAL MECHANICS, Tower House, Southampton
Street, London, W.C.2, for insertion in the next available issue.

FOR SALE

OUSE SERVICE METERS, credil

and prepayment ; available

from stock. Universal Electrical,
221, City Road, London, E.C.1.

PULLEY CLUTCHES

Suitable for small power drives, lathes. etc.
3lin. Crowned pulley for fat belt, eusily
adapted to mount extra Vee pullevs. Ferodo
lined. Originally sold at 65/- for high speed
testile machives.  WII tast lifetime. NOT
second-haud ; ol umwed. Complete with
drawing and lext showing how to adapt. 22/8
pust®jree,

E. S. ALEXANDER & CO.,

14, CATEATON ST., MANCHESTER 3.

ASTRO TELESCOPE MAKING.”
Standard Ramsden Push-in
focus, 35/-
ject Glasses from
from 15/6. New-
.tonlan Mirrors. Diagonal Mounts,
-Focusing - Mounts, Tripods, Terres-
trial Telescopes and Microscopes. W.
Burnet. Grand Sluice, Boston. Lincs:

XIBLE SHAFTS, Grinding

Wheels, Ceramic, Insulators,
-Govt, surplus ; s.a.e. for list. S.
Midgeley, Hebden Road, Haworth,
Keighley.

Eyepleces, {in..
s.a.e. . list. Ol
‘10/6 ; Eyepieces

in. iin.,

4lIN. Planing and Rebating
4 Machines, 30in. overall, adjust-
able cut. heavy ballraces, £6/10/-.
Also -5in.,, 6in. and 8in. Planers at
low prices, - Combined 5in. Planer
and 8in. Circular Saw- (a really use-
ful machine}, £10/5/-. Heavy duty
combination Woodworking Lathes
from £10/15/-. Build your own
Circular Saw cheaply: Circular Saw
Spindles from 45/-. Full range for
saws up to 30in. diameter. All
.machines fully guaranteed. Send 6d.
for full lists and save pounds.
Ortan Lathes, Falcon Works,
Costessey, Norwich, Dept. P.M N

GOVERNMENT SURPLUS AND
MANUFACTURERS CLEARANCE .

YACUUM PUMPS, ED\VARDS

TYPE 4. As New, £4.10.0

BALL RACES. " X }* bore i xé}éle'
re,

ea.

MIN. v. reversible

totally enclosed, §/- ea.

NIFE, CELLS. 1 2 = 3 amp,, 33" x 2)°

X 17 unused, 5/- e
$ M@gnlfylnsla'illsm sq., 218,

.on adj. frame, %

\IORL SE KE:;IG 2 10/

. er; e Cov., 10/=.* ~ -

uﬁ] HES lg .C.

MICROPHONES. Carbon, §/6. Insets.

2/6. Tannoy, 7/-. Throat, 4/4. Buttons,
2/-. Trans., 416 Acos Cry /1, 28/6.
OGGLE SWITCHES B

T 1/~ ANEL
¥USE HOLDERﬁ. 1,’6. 2-W Y CONN,
BLOCKS, 1/6." LBS, 2 6 doz.
METERS. )00—0-500 Mlcroamp 31" dia.
37/6 ea. Dual range 0-5 v. 0-100 v, FSD
a, 20/- ea. 50-0-50 Micro., 30/-.
‘l-,llnl'l‘E ROD Aerials. Med, and Long
Wave. 10/- ea. Ferrite Rod only, 2/6.
I.T.A. AERIALS. New. 3 element
5 element, 27/ ; Co-ax cable
. per yd. ; air spaced, 9d. per yd,
HEADPHONES, Mo iron, low
Impedance, 6/- ; gh, 9/-; balanced
armature, low, 10/~ ; high, 15/- i mov-

m\i'mﬂ‘ o onlg: o P’el.(%‘r. 5 amp.

3 pin, metal cased, 5/

12-24 V.D.C. \iO'I'()RG GE uu-‘n.
Small and powerful, 4-8 r.p.m., 25/~ e
‘Works from mains with sulba.ble t.rans-
former and rect.lﬂer ie., 12 v., 16/-;

24 30/-
\IICROQ\VIT(,HES. 2/-ea., 20:-perdoz.
RUBBER TOR: Cll

Ex-Cinemas,
less batceries 3/8 e
A.C. MO'IORS. 1/6 h. P, £2 0 0
RS, \10'1‘0 RISED.

0.
I'RFGSURI“ GAUGES. 250p.5.1.. 18/6€a.
2-WAY P.V.C. Cable, Screen and
P.V.C. Cove 2/8 vd.

YENNER SILVER-ZINC ACCU\IU-
LATORS. H,105, 15/- ea. New

- VENNER SYN, uomns, 3)01250
with gear train driving 5 dials, 1/10—
1000hrs /=

-LLARGE STOCKS RADIO & TELE-
VISION VALVES from 1/6 ea. Enquiries

8.
ARE YOU ON OUR MAILING LIST ?

HUGGETT’S LIMITED
[ 24, PAWSON'S ROAD. WEST
CROYDON, SURREY

AIR COMPRESSORS, single cylin-
der, two stage, 21/2 cu. ft. min.
at up to 450 p.s.d.; suitable for spray-
ing, etc. condition as mnew but
slightly st,ore soiled ; cost over £10 ;
bargain at 35/- each. Air Lines,
40ft., new, 30/-. ‘Cooper, 10, Fowler
Street, Nechells, Birmingham, 8.

B A Screws, Boits, Washers,
¢4k e Nuts, Plated Steel, Brass,
Light Alloy; parcel approximately
2lb. mixed sizes and lengths 5/-,
postage 1/9. . E. McClelland, 1,
Beulah Rd Epping, Essex.

BRAND NEW

HYPODERMIC
SYRINGES 5/1

WITH 2 SPARE NEEDLES
excellent for precision oiling, etc.
SIMA Serum Glass 2 c.c.

Wonderful value. Each §/1.
Per doz. 54/-.

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

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

ELESCOPES, Eyepieces, Finders,

Mounts, etc. S.A.E, for list.

Woodthorpe Instruments, 12, Revesby
Road, Woodthorpe, Notnngham

OMPRESSORS FOR SALE.—Twin

Piston with tank, 2} o¢.f.pm,
£4. Single Cyl., £2. All types
Motors.. S.A.E, for list. Dept. P.M.9,

Wheelhouse, 13, Bell Road, Hounslow.
{HOU 3501.)

APPARATUS AND CHEMICALS.—
Gigantic price reductions, Save

pounds! Special offers; catalogue
free Scientific and Technical Supplies
(Nottm.), Ltd., 286, Alfred St,

Central Notcingham.

A CHASSIS FOR SPARES—3/6

58 res.; 7 var.; Controls. Conds.; inol.;
elect. ; coils. 7 I.F. & R.F. Trans. ; 13 Vf
Holdera. 4 TRANS. mains-0.P.-Line-Frame
Chokes. , Metal - Rec. ; Fuse panel. .

Facus
mugnet, .- Plugs-sotketa, “eto.; LF. strip
in separate P. Puck’ can be used without
dismantling, Chasais have been used: Worklng
when stored. "Circaits & lnstructions. FREE.
Carr. b

PP, COAPONENTS LTD., 218, ILFORD LANE,
ILFORD, ESSE. ILF 0295.

CHEAP’ GOVERNMENT SURPLUS.
Sale of 300 tons Mechanical,
Electrical Tools, Instruments, Optical,
Nuts, Bolts, Screws, Washers, etc,
Free list 4,000 items, 100 useful mixed
lots. . Whiston (Dept. M.P.8.),
New Mills, Stockport.

TOOLS

PORTABLE POWER TOOLS, new,
used, bought, sold, exchanged,
terms. Arthur Drysdale & Co. Ltd.,
58, Commerce Road, Wood Green,
London, N.22, (Bowes Park 7221.)

TOOL BARGAINS

COMBINATION SQUARES,
SQUARE V MITRE, o
12in. STEEL RULE, ‘pﬁr
SCRIBER &

LEVEL

SEND 3d. STAMP FOR {TOOL LIST

ROSS & ALEXANDER (LONDON) LTD.
165-167 BISHOPSGATE, LONDON, E.C.

ENUINE DISPOSAL.—Black and

- Decker D 500 Drill plus 10
attachments ; everything new : full
maker’s guarantee ; bargain, £7 lot,
Details from Box 8.

WOODWORKING

OODWORKING MACHINES.  All
cast-iron construct:d. Complete

Saw Benches, Tin., /15/- ; 8in,,
£5/10/- ; 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.
AWBENCHES, 8in. to 30in. from
£9; Motorised, £13; Petrol
Portable, £44, Planers, Bandsaws,
Lathes, Saw Spindle ‘and Planer
Assembiles, Logging and Firewood
Machines, Chain Saws, Engines,
Motors ; deferred terms, Send 1/9
for handbook, catalogue and bargain

offers. List free. Beverley- Products,.
South Thoresby, 47, Alford, Lincs.
HOBBIES

ATALOGUE NO. 14 Government
Surplus and Model Radio Con-
trol, over 500 illustrated items. 2/-
(reiunded on purchase), P/P 6d,
Arthur Sallis Radio Control Ltd.,
93(B). North Road, Brighton.
IRCULAR GLASS DISCS, 6in. x
lin with abrasives, rouge,
pitch, etc £2/15/-, cash refund guar-
antee, H. Gibbs, 75, Portmanmoor
Rd.. Cardifl, S. Wales.

SEREN
ASTRONOMICAL SUPPLIES

Warehouse Road, _
Stebbing, Dunmow, Essex.
EQUIPMENT for ASTRONOMERS
Mirrors, eyepieces, focusing mounts,
spiders, etc. Do-It-Yourself kits.

S.A.E, for free details.

IN. DIAMETER PRECISION Astro-
nomical Mirrors, £7/5/- inclusive.
{lock, 85, Watercall Avenue, Coven-
ry.
NEWTONIAN Telescope Making.—
6in, Mirror Blank and Tool (cut
plate glass, as cut), 35/- per pair;
Grinding Polishing. Kit (powder,
pitch, rouge), 27/6; Rectangular
Aluminised Opticals lats, 15/- each
all post free. S.A.E. for liscs
inciuding Ramsden Eyepleces, L. J.
Mays & Co., 20, Clover Rd.; Timper-
ley, Altrincham, Cheshire,

GILMOUR -VALE
AS TORCHES
or Industrial, Handycrafts, and Homve

Use, Powerful Self-blowing tofches,

for town and Calor gas, Standard

No. 1, 25/6. Small No. 2, 19/6. Stan- -]

dard Calor gas torch, 33/=, Ask for free v

booklet. 3d. stamp. This gives instruc- ]

tion in today’s methods of Soldering, o

Brazing, Sliver Brazing, and the new Iow

temperature welding process for aluminium.

Also details of the Torches. We supply all

the materials for metal jointing. Price list

with book.

G. M. VALE & Co., %5, Park Road,
Wellingborough, Northants.

HANDICRAFTS

h ARQUETRY VENEERS, 12 assor-

ted veneers 5/- post free; send
3d. for list. Frank Coles (Veneers)
76, Rivington Street, E.C.2

NEW MUSICAL
BOX KITS

from 1919 compiete.
Movements only from 11/9,°
Please send 3d. stamp, or call for new FREE
illustrated brochure. Trade supplied.

SWISSCROSS LTD. (Dw. q
1(!2, Tulse Hill, London, S.W.2.

PATENTS

ATENTING SERVICES, .

Qualified agent.

114, Greenhayes
Surrey.

Advicé.

Ave., Bansteac.

C. L.. Browne-

. per

JEWELLERY
EWELLERY, simply made.
Brooches, Earclips, Pendants.

Free catalogue. Also Marcasites.

Webbs Handicrafts, 46, Burnway,

Hornchurch, Essex.

ILVER WIRE, 99.9% pure, 20

s.w.g., suitable for making real
‘sitver jewellery, 5/- yd. minimum, 1/6
foot over. Post paid. R. G.
McClelland, 1, Beulah Road Epping,
Essex.

PHOTOGRAPHY

¢)IN. X 2IN. Projector and Enlarger
Castings, Bellows, etc. S.A.E.
for details. V.- J. Cottle, 84a,

Chaplin Road, Easton, Bristol, 5.

ELLOWS, Camera, Enlarger, Pro-
cess, Industrial Collapsible
Machine Guards. Beers, 4. St.
Ell;cst;b)ert's Road, Derby, (Tel.:

HOME BOAT BUILDING

ASY TO FOLLOW KITS to build

a Boat at home—for Cabin

Cruisers, Runabouts, Canoes, Prams,

Dinghlies and Enterprise Sailing

Dinghies. Brochure f{rom: Wyvern

Boats (Wessex) Ltd., Milborne Port,
Sherborne,

FIBREGLASS
PLASTIC UNITS

Experimental Glass Fibre Unit, 14/9.
Plastic Metal for Gear Casting, Plastic Dies,
etc., 14/3, Porcelain-hard Cold Setting
Finish for 1ood.prep:r:tuon surfaces, baths,
washing machines, etc., 16/® pt. in white,
cream, black, sky blue, dP clear and
aluminium.  S.,A.E. for m!ormation list,
price list, etc. SILVER DEE PLASTICS
(Dept. 3), Hartington, Staveley,Chester-
i Derbyshire.

EDUCATIONAL

G C.E. is the first step to nearly
every worth-while career,
Unlversity Em.mnce etc. Guaranteed
C.S. coaching brings you home
tuition by experts. No books to buy.

Write for Free prospectus: Inter-
national Correspondence  Schools,
Intertext House,

Parkgate Road
(Dept. 521C), London, S.W.11.

~ LEARN ~
RADIO & T/V
SERVICING

for your OWN
BUSINESS/HOBBY

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

FREE Brochure from :—

RADIOSTRUCTOR

DEPT. G80, 46, MARKET PLACE
READING, BERKS, 12,59.

SITUATIONS VACANT

A M.I.Mech.E.,, A.M.BritI. R E., City

and Gullds, G.C.E., etc., bring
high pay - and security. *“ No pass—
no fee ” terms, Over 95% successes.
For defails of exams and courses in
all branches of Engineering, Building,
Electronics, etc., write for 148-page
handbook—free. B.LE.T. (Dept. 9678).
London, w.8.

HARTERED PATENT AGENT in
London requires Technical
Assistant of British nationality und
at least Advanced G.C.E. or Ordinary
National Certificate standard in
Chemistry, Physics or Engineering.
Previous paten
but: not essential. Knowledge of
languayes also an-advantage. Write
Bwoxé 207. Reyniells, 44. Chancery Lane,

experience desirable.

,
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MAGIC

E A HOUDINI!!! ‘ Escapology

Secrets *” revealed, price 6/-
Handcuffs, Leg-irons, Bhackles, &l
kinds for sale. (Lists 6d. deduct-
abie.} -Deville, 12. Carlton Avenue,
Romﬂey Stockport.

WATCHMAKERS

‘ ATCH REPAIR SERVICE,

rivalled - for reliability
speed, coupled with reasonable
1arges, Part jobs - welcomed.
Material supplied. Hereford Watch
Co., 13, St. Owen Street, Herveford.

WATCH "PARTS
For all makes of watches, tools, instruc-

un-
and

ADER (Dept. B),
Service,
Oxford,

EARN to be a Watch and Clock
Repairer in your spare time and
earn extra money at home., We can
supply everything you need at
unbeatable prices, including instruc-
tional books. Swiss watchmakers’
tools, wafches, watch and clock
movements, lathes, cleaning mach-
ines, all spare parts for watches and
clocks, etc. We also have a fine
selection of musical box .movements

Witehmakers

ail ler
Milestone ltoud. Curt erton,

and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers Supply Company (Dept.
P.M.), Carterton. Oxford.
MISCELLANEOUS
AQUALUNG and Compressor Equip-
ment, -~-Ballraces - and _ Mis-
cellaneous Items. Lists 3d.- Pryce,

157, Malden Road, Cheam.

= FORTUNES in FORMULAS," 800-

page American book of rormule
American technical hobby and other
books covering ‘every interest. Stam
for ‘llsts. Herga Ltd. {(Dept. P2},
Hastings.

PROTECT YOUR CAR AT NIGHT

LITON

PHOTOELECTRIC
PARKING LIGHT SWITCH

will switch your lights on at dusk—oft
at dawn, automatically, while you are
at work, in bed, br away from home. |
Controllod by light. Transistorised.
Avoid accldents, fines. Save your
battery.
KIT OF PARYS, 526
BUILT AND TESTED. 576
Pat. Pending. Send 6d. stamp for pamphlet,
** st. John's Radio,” 156 St. Joha's
Hill, S.W.11. . Ttersea 9838.

ELECTRICAL

ALL TYPES OF ELECTRICAL
GOODS at extlemelv competi-
tive prices, e.g.. 5 amp, Twin Cable,
35/~ 100 yards; Lamphoiders, 7/-doz.;
5fL. Battens, 49/-; quality and imme-
diate despatch guaranteed, Request
list. Jaylow Supplies, 93, Fairholt
Road, London, N.16. (Telephone:
Stamford Hill 4384.)

TEDDINGTON
VARIABLE THERMOSTATS

Model 1T. Suitable for 250 volts 5 amps.
Range 25 to 105 Centigrade. Not for
immersion in lquids. bum\ble for hot
alir cabinets or convectors. Price 15/-.
Post Free. Third of 1ist price.

H. MIDDLETON
639, Abbeydaie Road, Sheflietd, 7

ELF STARTING Synchronous
Motors, 2007250 volts, 50 cycles.
Complete with detachable geared
mechanisms, 10/- each, James B.
Graham & Co., 64, King Charles
Road, Surbiton, Surrey

LET US INTRODUCE YOU

to in old thrill revived. Early experimentery
devived much plessure from simple radlo
circuits, Translstors enable you to recapture
the otd thrill. Radios can be made simply and
cheaply using these devices. The onl;

** Notes on Transistors
Bd. stamps to

MORCO EXPERIMENTAL SUPPLIES
8-10, Granville Street, Sheflield, 2

show you how,

NEWNES PRACTICAL MECHANICS

ELECTRICAL (Continued)

LUORESCENT LIGHTING FIT-
TINGS for workshop and home,
Complete  range from 5ft. to 18in.
(also circulars) at lowest prices any-
where. S.AE. for {llustrated leaflets
and st of Control Gear Kits,
callers welcome. We are fluores-
cent Ltghtmg Specialists: E. Brill,
Dept. C, 125A, Northcote Rd,,
London S.w.Al. (Battersea 8960)

THERMOSTATS

Suitable for electric heaters or convectors,
i5 amps.
base, Set for 35° C., but can be adjusted
to operate from 50° to 5° Centigrade.
Sample §/- or Six for 20/-, post free. Worth
25/- each.

H. MIDDLETON
639, Abbeydale Road, Sheffield, 7.
l/ H.P. HOOVER MOTORS, 240v.
and 210v. 50c., s/ph 1,425 rev,,
new, surplus to requirements, resilient

mounting £4/19/8, solid inounting
£4/14/-, Dental Manufacturing
Cou;pany. Preston New Rd., Black-
pool.

BRAND NEW
BROOK ELECTRIC MOTORS
Single Phase, i h p. 1,500 rp.m. £7.10.0
h.p. §, 500 rpm. £9.12.6
H.P, TERMS f h.p. 3,000 r.p.m. £9.12.6
AVAILABLE, i h.p. 1,500 r.p.m, £11. 0.0

h.p. 3000rpm.£|| 0.0

Fully guaranteed by makers, approval

.against cash. Carriage paid mainland. State

voltage

P, BLOOD & CO.
ARCH STREET, RUGELEY, STAFFS.

GOVERNMENT
SURPLUS BARGAIN

DRAWING INSTRUMENTS NEW

PRECISION MADE
COMPLETE SET FOR STUDENTS,
DRAUGHTSMEN
LIMITED STOCK IN CANVAS
WALLET containing :—Two 54" Micro
3-point Adjustment Dividers with pen
& pencll extensions ; 6" Parallel Ru\ile 4

Screwdriver ; Spam Parts ; 5° Ruling
Pen ; 4" :. B Sprmgbow Com-
s for Pen i dltto Pencil ; Extension

g Tor Pen ; ditto Percil.
Under Half Usual Cost.

37/6 Post Paid.

SMITH & HAMMOND LTD.
5, Buckingham Street, Charing Cross,
Strand, London, W.C.2
TRA 5063 Est. 40 years.

at 250 volis A.C, Heavy brass

“ ARGMOBILE ”’
ARC WELDING SETS

ArcmosiLE U
£17 10 O

Including delivery,

A complete self-contained Arc Welder
using standard flux-toated electrodes ot
14g. and 16g. 2107250 V., A.C, Mains consamp-
tion 13 Amps. Welds sheet metal down to
22¢. and steel and iron section up to ¥16in.
thick in a singie run. Heavier sections can
be welded by multiple runs (building up).
Infinitely variable welding current by hand-
wheel. Maximum welding ourrent 65 Amps.
Minimum 15 Amps. Weight 85 lbs.

Dimensions: 11lin, high, 12in. wide 13in. long,

HARMSWORTH, TOWNLEY & CO.
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Bl g, - 8
WO i .
MS, Drllls, 12 Assorted 1.6 .. 4/8

Fibre Washers., 144 Assorted - 36
Meter Rectifiers. AC, to D.O. .. 89
Self Tap Serews. 100A.ss o 8-
Copper Rivets. 12 doz. Assorted 1/4
Sanvi l;fneh l}ups, cé“u?nbau lxac 61/6
spindle, pu. e 1 n X Oln
Rectifiers, lg;r -
Air Jacks. 5
Winker Units, ﬁorlz\'olt.
Mains Transformers, 18v. 6 amp
Garnet Cloth. 4in. wide. Per y
%l‘o!ml-lsmsl. “’nt&r l‘in{n
rcular Saws, 8in, 11 6; dn .obo
lnstrum(-nt Cases, 12in. x 8 13,8

l'lug< & Sm-kels ] polnt
Telephones, New, Modern. .
Bevel Gears,  $in, & 2in. Pair 416
Races, Belts, Vaives; Pulleys, Pumps,
Brass, Steel, Aluminium, etc. I
May we send our free list of hundreds of
interesting items? S8tamp. please.

FREE DRAWINGS
showing
STEAM and HOT-WATER
INSTALLATIONS

Readers of “ Practical Mechanics V' are
offered. without charge or obligation,
uselul drawings showing correct installa-
tions of thermostatic control, sieam
trapping and automatic air ventmg equip-
ment on a wide variety of steam and hot-
water hcating and process applications.
Ask for current list from which to select.

SPIRAX-SARCO LTD.

JORDAN STREET, KNOTT MILL (TECHNICAL DEPT)
MANCHESTER, 15 Cheitenham, Glos.
GOVERNMENT SERIES 11}

SURPLUS BARGAINS

MULTI-PURPOSE MOTORS. Low
voltage with gearbox. 24 v. D.C., but
good at 12 v. or lower, Two shafts,
4and 16 R.P.M. at 12 v.. 6 and 24 R,P.M.
at 34 v. Operate 3 sets of cams and also

plunger giving powerful lateral thrust.
" Takes under 1 amp. Wondermlly versa-

tile motor. Each 25/-,

LOW VOLTAGE MONRS, 6/12 v.

Each 7/8. post 1/6.

BATITERY CH. ING TRANS-

FORMERS, 11 v. an

. and 17

and 12 v. Charging atly} amp ) Each‘1716
post 1/9.

RECTIFIERS to suit above. Each 7/6.
post 1/~. (These tr ansformers and recti-
flers will run above motors.)
TELEPFHONE llANDSETb {two in
i_:erles wmx battery make intercom.).

ach 17/ ?‘O 1/8.
MAINS V0 TMFTLRS. 0/300 v. A.C.

You Can Become a

'HANDICRAFTS
TEACHER

Exporunco not essential

Men who anjoy making things in wood
or metal can turn their hobby into a
ermanent and interesting career,
hort hdurs, long holidays and security
in a job you would really enjoy can
be yours if you become & Handicrafts
Teacher. et us send you details
of the easiest and quickest way to get
the . flecessary quﬂiﬂcuion.

We definitely guarantes
“NO PASS—NO FEE"”

# you wBuld like to know about our
unique method of preparing you for
one of thess appointments write
to-day, and we will send you an
informative |44-page Handbook—FREE
and without obligation. Mark your
fetter ** Handicrafts Teacher.”

Bl ET BRITISH INSTITUTE

OF ENGINEERING
. 591, College House,

TECHNOLOGY
29-31 Wright's Lane, London, W.8,

Each '28/-,

TR! DS 381n long. Very rigid
(no i a,si!y adapt tocamera
etc Each 12/6 08t 2/6.

MOTOR! 50 v, A.C./D.C. FHP.

é;m‘ox mwatts High Speed. §in. shaft,
nverted ex R.A.F, motor generator
—power about equal to sewing machine
motor.) Useful addition to workshop.
Each 30/-, post 2/8.

Send 3d. stamp for dist of other motors,
transformers, pumps, lamps, switches, etc.
MILLIGANS
.2, Harford Street, Liverpool, 3.

Money Back Guarantee.

- AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clock-
work and olectrio switches

from 35/'
Send S.A.E. for llustrated details {o!—

DONOHOE (TIMERS)
1 & 2 UPPER NORFOLK ST., NORTH
SHIELDS, NORTHUMBERLAND

NUCLEAVE PRESS

CROPS
RIVETS
PUNCHES.

Ask your Taol Dealer or send for
detaiis to :—

Sole Manufacturers,
FITZNER LTD.

197-199, KINGS ROAD,
KINGSTON-ON-THAMES

CAR BATTERY CHARGERS

For 200-250v. A.C.
maing. Ready for

use with mains
and output leads. !
Fitted "meter. 13
months’ guarantee.
6/12v. 2a. 48/8 ;
6/I%v. Uu. 59/8;
6-123v.  da.  with
variable, charge,

rate -:selector  as
Hlustrated 68/8, or

Dep. 13/3 and 5
monthly payments
13/3

Terms €..0. or
C.0.D. Carr,
extra.
Callers welcome.
R.5.0. (Leedso) Lid.
o Dept. 2
County lMeccm) Arcade, "Briggate, Leeds 1,
54.56 Morley 8t., Near Albuwbra 8t., Bradford-
8.10 Brown SL. Market St., Mauchester 2.

4/

.NTRODUCING A NTW

' PORTASS S.C. LATHE

4%in. x 17in, B.Ackgcnrml Bcnch Lathe.

te with F te, back-
plum. chauge nheeln ete. ¥lat or vee drive,
328,15.00, Cash or terins. Satisfaction guaran-
teed or remittance refunded in fall. Ex Works.
Detaita, Dept. P.M.,

CHARLES PORTASS & SON
Buttermere Works, SHEFFIELD, 8

BUILD YOUR OWN
CANOE

Printed illustrated instructions /6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret’s, Twickenham, Middx.

PLAY THE PIANO

REED ORGAN
or ACCORDION
in 3 months :

New Home method.
Definitely the easiest
and guickest, Even
if you have never &
played a note, jou ¥
will be abie 1o read
music at a glance.

Write today without
obligation for
FREL LESSON
state Instrument

BZ.7),
67 HIGHBURY NEW PARK, LONDON, N.§

KLAVARSKRIBO NSTlTUTE
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‘Under Construection
IR,—Knowing the wide range of

) interests covered by PRACTICAL

MEcHANIcS, I wondered if you would

:i.éttei's to the Editor

like to see the photograph below of a

>

Go-Kart I am constructing. It

is
'shown here under test, being towed behind The Editor Does Not Necessarily Agrec with the Views of his Correspondents

The Go-Kart being tested

a car, There is no engine fitted. Is
PracTicAL MECHANICS going to publish a
-Go-Kart-design. of -its. own?—S. E. NuNN
(London, §.E.9).

[Yes, Mr. Nunn, we are already making
preparations to publish- a constructional
article, and hope this will appear soon—ED.]
Personal Transport,

Magnetismm and Gravity
QIR.—I fear that several of your corre-
spondents writing on the subject of

personal transport of the future in the
November, 1959, issue have neglpcted to

1ift a

inform themselves on the theory of flight,
the cost of jet engines and fuel consumption
of any vertical iift machines, Many possi-
bilities have been economic impossibilities
and the uneconomy of warfare misleads,
In his letter in the same issue, Mr, Brooks
of Scarborough raises the cogent question
of magnetism and asks what is happening
between a magnet’s poles? Some will reply
“ a distortion of the space time continuum,”
which sounds better than “1 don’t know.”
The latter, however, is the true fact.
Exactly the same thing applies to gravity.
It affects everything in our experience. No
one knows and, apparently, no one attempts
to find out what it is. Einstein could not
accept that remote bodies attracted each
other in space, yet a wire nail jumps 3in.
to my magnet and something causes
Lunik III to fall back towards Earth from
the orbit of the Moon. We can now sever
the bonds that bind atoms together. We
cannot, however, sever the bond that chains
us to a muddy road, when we might float
over it or to the planets, without expending

wer. . ‘ 3

A child’s magnet, not a cyclotron, displays
a. phenomenon that I believe no scientist
can answer. Space, which they tell us is
“ nothing,”. can get hold of that wire nail,
and push or pull it to the magnet, as it can
ton of iron scrap if sufficienty
“ distorted.” (Pushed, I believe.) 1 for one

do not believe that space is “ nothing” and
I feel it is time we .started research into

things at the ends oi our noses. Space may
be dense enough to swim in, given the right
paddles! —F. O. BROWNSON (Bedford).

Home-made Wines

SIR,—I was surprised to read in your issue
of November, 1959, a letter from a

““ schoolmaster teaching science ” including a

statement that “ home-made wines usually.

contain about the same percentage of alcohol
as ordinary beers.” In fact, * ordinary
beers ” contain 3 per cent, to § per cent.
alcohol ; home-made wines may contain from
12 per cent. to 17 per cent.

An hydrometer will, as he says, give the
“ gravity ” of the fluid, if, by this, he means
“specific gravity” or  relative density” ;
but that is not necessarily any indication of
its alcoholic content. Accurate measurement
of the latter involves elaborate apparatus,
but a reasonably accurate approximation can
be made by a “vinometer,” which is a
simple tube graduated to show alcohol per-
centage from o to 25 per cent. measured by
the surface-tension in a capillary tube.

An even more cogent reason than the
Customs - and Excise man for discouraging

-the would-be-distiller of home-made wines is

the risk of poisoning -by other constituents
of the distillate than ethyl alcohol.—W. H.
Sroor, M.A. "Cantab, M.R.C.S.,, LR.CP.

IR,—In the November, 1959, issuc of -

PracTicAlL. MEcHANICS I note that Mr.
M. D. Lacey makes interesting comment on
my proposed emergency dial in “ High-
Speed Flight ” (September, 1959, issue
P.M.). He remarks that two ’planes could
converge on each other within the same
120 degree sector and therefore be obliged
to obey the same evasive rule of UP or
DOWN or LEVEL. This is quite true, but
the moderate angle of convergence sub-
stantially reduces the closing speed, thus
giving the pilots a fair chance to bank their
‘planes away from each other. My main
concern is that when the angle of conver-
gence is great (170 to 180 degrees), thus
involving a dangerously high closing speed,
the pilots have a_definite and differing
evasive instruction, The emergency dial
certainly provides this instruction,

Mr. Lacey’s remarks as a whole lead me
to suggest that the scheme could be im-
proved as follows: when, and only when,
the LEVEL instruction applies, the pilot
should maintain height but also swing to
starboard. This would reduce the risk of
‘collision in the unusual event of the
approaching aircraft refusing to dip or climb
as indicated on the dial.

I am rather surprised that Mr, R. P.
Baylie in his letter (November, 1959, issue
P.M.) infers that the scheme is not practical
.as three aircraft each flying along one of
the three demarcation courses would con-
verge—each pilot being confronted with a
_variable evasive instruction. While this is
correct 1 should like to point out that the
‘chance of such circumstances arising must
be one in millions. No one can logically
‘dismiss a safety scheme by hanging on to
such a remote possibility.

° Mr. Baylie states that all aircraft are
given various heights at which to fly. This
is only epartly true. I assume that he is

High-Speed Flight

referring to the Quadrantal Control Scheme
which is as follows:

Bearing Quadrant

Flight Altitude (feet)
Courses o to 89 degrees

3,000, 5,000, 7,000, etc.
Courses 9o to 179 degrees

3,500, 5,500, 7,500, etc.
Courses 180 to 269 degrees

’ 2,000, 4,000, 6,000, etc.

Courses 270 to 359 degrees

2,500, 4.500, 6,500, etc.

This quadrantal arrangement applies only
when the pilot is operating under I.LF.R.
(Instrument Flight Rule) conditions—that is,
when the flight path lies -approximately
within 3,000 ft. laterally and 1,000 ft.
vertically of cloud. If cloud is negligible
and visibility good he may fly at any altitude.
This is known as operating under V.E.R.
(Visual Flight Rule) conditions.

The obvious weakness regarding I.F.R.
is that high-speed aircraft on medium-
range flights pursue a shallow trajectory
rather than a fixed level course. Another
example! a jetliner starts to *“let down”
for London Airport while still over the
French coast—a long gradual decline from
an altitude of seven miles. It is not
economically possible to retain the stipulated
height for the entire journey.

The grim thought of two jets emerging
from a cloud on a collision course brings
home forcibly the need for an evasion
aid which gives the pilots a reasonable
chance to stay alive. Even in a clear sky
a fast ’plane is difficult to spot on the
approach. ‘

It is suggested that the reaction times
stated in “ High-Speed Flight ” are prob-
ably intentionally overestimated. can
assure him that they are not overestimated.
There is a' big difference between dispas-

-marshal his reasoning faculties.
‘has seen out in front could be a crow or
-seagull—or 20 tons of hurtling machinery

sionately going through the test as depicted
on paper and actually making those decisions
in the cockpit of a supersonic fighter. The
identification and. decision period of 2.6

seconds seems rather long when considered

in a detached manner. In reality, however,
allowance must be made for the almost un-
avoidable mental “ flap > or momentary panic
reaction the pilot experiences before he can
The dot he

coming his way. There is a tendency for
the mmgi to doubt or question the first
visual impressions, Human sight and
mental reactions are not as quick as we
fondly believe. The following incident will,
I think, prove this point. )

In clear air the pilot of a supersonic
’plane was suddenly confronted with a flight
of three other supersonic aircraft. They were
on a collision course with him, The closing
speed was about 1,800 m.p.h. It was im-
possible to avoid the group by veering—in

-fact he had only sufficient time to pull the

stick back and go over the centrally placed
machine. He struck and carried away the
fin tip of this aircraft. _He reported back
to his base as soon as possible. Inquiry

-indicated that a flight of ’planes was in the

locality at the critical time, having taken off
from an airfield some 20 or 30 miles away.
This flight, however, consisted of six air-
craft, not three as our lone hero had
witnessed. When the flight landed a little
later, the six crews were questioned about
their encounter with the individual ’plane.
Not one member of the whole flight had seen
the single machine pass through their forma-
tion, There was no mistake about the
identity of the players in this brief drama—
for one machine out of the six was found
to be minus its fin tip! —WiILL1AM ELLWOOD

-(Hatfield)..
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" THE TROKART

<OR the enthusiasts of Britain’s newest

sport, Trojan Limited, of Trojan
Works, Purley Way, Croydon, have placed
on the market the Trokart. Powered by

A REVIEW CF NEW TooLs, eouipMenT, etc. the Clinton engine, the Trokart has a low

New Beam Trammel
1\/ OORE AND WRIGHT (SHEFFIELD)
LIMITED, Handsworth Road,
Sheffield, 13, have recently placed on the
market their new beam trammel. This
product is made in stainless steel and is
supplied in three sets. Set No, 710/1 costs
£4 4s., set No. 710/2 costs £8 and set No.
710/3 costs f10.

The beam tranumel in case.

Home Radio Catalogue
MONG all the technical hobbies, it is
doubtful whether there is any which
requires a greater range of components,
tools, accessories, test equipment, etc., than
does amateur radio construction. Often the
enthusiast is held up while he casts round
to find a certain component and thus he
above all others knows the wvalue of a
comprehensive catalogue. It is just such a
catalogue- which has been produced by
Home Radio (Mitcham) Ltd., 187, London
Road, Mitcham, Surrey. Long lists of
equipment ranging from television aerials to
transistors, from luxury cabinets' to con-
densers and crocodile clips are accompanied
by excellent photographic and line illustra-
tons,
is included. The catalogue costs 2s, from
e above address,

Bostik Adhesives and Sealing
Compounds ‘

URING a recent visit to the B, B.
Chemical Co., Ltd., of Leicester, who

are manufacturers of the well-known
“ Bostik ” adhesives and sealing compounds,
we were given the privilege of inspecting
their extensive workshops and laboratories.
These products have been scientifically com-
pounded to meet the varying needs of many
industries and to provide maximum efficiency
in joining or sealmg hundreds of different
materials. Bostik 252 is a black general-
purpose adhesive for sticking most . porous
and non-porous materials, Bostik Clear
Adhesive will stick plastics, metal, leather,
rubber, felt, textiles, glass, wood, ornaments,
paper and cardboard. Boscoseal is an under-
body coating for the protection of car and
lorry bodies against corrosion and abrasion,
also giving a measure of sound deadening.
Bostik Glazed Adhesive White is for' fixing
tiles to various surfaces and Bostik White
Sealing Strip is for sealing window frames to
masonry, door frames to masonry, sealing
around sinks, bathroom fittings, round -skirt-
ings, wallboard joints and corrugated roofs.

All items are priced and an index -

The Trokart in acrion.

KFry’s Diecastings
WE have recently received a copy of a
booklet entitled * Designing for
Diccasting,” from Fry’s Diccastings Limited,
of Merton Works, Prince George’s Road,
Merton Abbey, London, S.W.r9. This
booklet discusses the basic principles for
design and contains an illustrated section
on the methods of improving diecasting
design. It forms part of a series of technical
publications by Fry’s Diecastings Limited
and can be obtained free of charge by
writing to the address given above.

Engineers’ Level

HIS engincers’ levél is provided with a
main vial, a cross and a plumb vial.

The main vial is ground and graduated in
1/10in, divisions and is housed in a
chromium-plated brass tube, This tube is
surrounded by a protector tube which
revolves to protect the vial when not in
use.” It is provided with a concave groove
for use on cylindrical work or shafting.
.When the level is used on round work it
is possible by using the cross vial to check
‘any tendency to cant. The base is made
.of high-grade cast iron, finished in black
crackle enamel. The level is packed in a
well-made wooden case and the retail price
s £5.§s. It is manufactured by Moore and
Wright (Sheffield) Limited, Handsworth
Road, Sheffield, 13, and is obtainable from
stockists of Moore and Wright tools.

The Moore and Wright level,

‘catton for the

chassis and balanced weight distribution for
greater stability. The Kart is completely
foot controlled, leaving both hands free to
concentrate on steering. There is a choice
of three models, The Tiger Cub has a
95 c.c. two-stroke engine,

developing 2% bh.p, with

speeds up to 25-35 m.p.h. and

costs £85 10s. The Tiger with

a 95 c.c. two-stroke engine

developing 2% b.h.p., will reach

speeds up to 35-40 m.p.h., price

£88 10s. The third model is

the Trackmaster which has a

a 95 cc. two-stroke engine,

developing 4} bhp, and is

capable of speeds up to 40-50

m.p.h. This model costs

£104 18s. On all models direct

drive transfers full power from

engine to wheels. They have a

low petrol consumption and

heavy duty wheels and tyres

mounted on taper roller bearings.

Trokarts have tubular frames

with a minimum length of €ft.

The Tiger and Trackmaster can

be converted to twin-engined

models.

Magnifier )
A VALUABLE aid to all those who

require powerful and distortion-free
magnification while leaving their hands com-
pletely free is .introduced by Combined
Optical Industries Ltd.. of Slough, Bucks.
It is the folding
stand magnifier
“ Meniway,” which
is of all plastic con-
struction, including
its strong, light-
weight lens. This
can be put to many
uses, but has
particular  applica-

engineer,

An instantly
adjustable universal
arm extends to a
maximum of 7in.
and the flexibility of
this design allows
minute adjustments
in any of an infinite
number of lens
positions. When not
is use, the * Meni-
way” folds away compactly into a case
which is also a pedestal. The price is £3 3s.

The Meniway.

Penetrating ©Oii: Ruast
Remover
HE above are two new products of

Messrs, Douglas Holt, Ltd., Vulcan
"Way, New Addington, Surrey.
Specially formulated to act as
a fast and deep penetrant for
freeing rusted and seized-up
parts, the penetrating oil,
Rustola, by means of its aerosol
pack, 1is particularly easy to
apply

The thixotropic rust remover
paste stays - in position on
vertical and horizontal surfaces
without running. After de-
greasing and scratch brushing
the rusted area is coated with
the paste which is later wiped
off with a wet cloth. It can be
used ~ also for rust-proofing
metal. Details- are available
from the address above,
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JFACE THE FACTS .

Ask yourself these questions: Could | be
making fuller use of my abilities? Holding down
a better job? Earning better money? If the
answers are ‘yes’, then face the position
squarely And do something about it—before
it's too late!

MAKE YOUR DECISION

Once you are determined to succeed—and
have decided to take action—nothing can
stop you. But you need guidance. With the
help of 1.C.S. training you can reach the top
faster and stay there longer.

TRAIN WITH LC.S.

|.C.S. tuition is expert yet simple to follow,
covers hundreds of Courses yet is completely
individual You work at home, as a ‘class of
one’, in your own_spare-time. And you set
your own pace. This is the way L.C.S. have
coached- many hundreds of thousands to
success. They can do the same for YOU!

The many subjects which 1.C.S. teach are listed on
the right. Complete the coupon below and post it
off to us today, In return, we will send you a FREE
BOOK with full details — without obligation.

Examination Students ‘are coodled until successful.

-

]

i INTERNATIONAL CORRESPONDENCE SCHOOLS
= (Dept. 169H), Intertext House, Parkgate Road, London, S.W.II.
= Please send me FREE BOOK 0N oioiviviierrnininecrcneccssonnaniciere

i IAME . ... e vuuteessasennsneaneraseesesssrsnonsasnonssastonanossnsatnsasnsnssss AGE......... “ory

l (Block letters pleuse)

1

| e, et e R S

l ..............

= OCCUPATION Loiiiirnicnsearincerisiessntraseniereatrssarseiarssbetestsoenseiemoetsantottetameses §.60 .

. the worlds largest correspondence school

.:\:r-;
G </LL /N THIS COUPON TODAY

NEWNES PRACTICAL MECHANICS

183

--_--_I-----l---------\-_I"

ADVERTISING & SALESMANSHIP
General Advertising, Copywriting, Radio & T.V. Advertising,
Commercial Travelling, Sales Management, Retail Selhng,
EXAMS, Joint Inter., A.A. & L.P.A, Finals, 1.5.M.A, U.CTA

ARCHITECTURE & BUILDING
Architectural Design, .Clerk of Works,
Bldg. Construction, Bricklaying, Trade Courses,
EXAMS. R.LCS,, 1.@s. Inter., Final & Dip. in Working-Up,
L.1.O.B., Inst, Clk. of Whks.

ART

Art Training (basic), Commercial Illustrating,
Oils & Water-Colours, Figure Drawing, Lettering,

COMMERCIAL TRAINING

Bookkeeping, Computer Precgramming, Costing & Account-
ancy, Office Training, Secretaryship, Shorthand, Type-

writing,
EXAMS, I.C.W.A,, CIS, C.CS, A.C.CS,, Inst. Bkkeepers.
CIVIL ENGINEERING

Highway Engineering, Structural Engineering,
Reinforced Concrete Eng.,, Town & Country Planning,
EXAMS. _I.C.E,, LStruct.E.

DRAUGHTSMANSHIP (State Branch)
Drawing Office Practice, Mechanical Drawing,
Structr.. & Architectrl. Drwng.,, Maths & Machinec Drawing.

ELECTRONIC ENGINEERING
Basic Electron‘es,
Industria! Electronics & T.V.,

FARMING & HORTICULTURE
Arable & Livestock, Plg & Poultry Keeping,
Farm Machinery (Maintenance), Smallholding,
Flower & Vegetable Growing, Complete Gardening,
EXAM. R.H.S. General.

FIRE ENGINEERING

EXAMS. Inst. of Fire Engrs., Fire Service Promotion.

GENERAL EDUCATION
Languages, Good English,
EXAES. G.C.E. subjects at Ordinary or Advanced Level.
.J.B.C.P.

MANAGEMENT
industrial Management, Business Management,
Office Management, Personnel Management,
Hotel Management, Waork Study, Foremanship, Storekeeping,
EXAMS. Brit. Inse. of Mangmt. Inter,, Final & Cert. in
Foremanship.

MECHANICAL ENGINEERING
Wide range of subjects incl.
Workshop Practice, Diesel Engmes,nefngerat:on & Welding,
Engineering Maths,, Production Englneermg
EXAMS. 1.Mech.E., Soc. of Engrs,, Cert. in Foremanship,
C. & G, Cert. in Machine Shop Engineering.

MOTOR ENGINEERING
Motor. Mechanics, Running & Maintenance,
Road Diesels, Owner Drivers,

PHOTOGRAPHY
The Amateur Photographer.

RADIO, T.V. & ELECTRICAL
Radlo Engineering, Radio Servicing, T.V. Servicing & Eng.
Practical Radio (with kits), Electricity Supply, Electricians,
EXAMS. Brit.l.R.E.,, Soc. of Engrs.
C. & G. Certs. for Telecom. Technici Radio A
Radio Servicing (RTEB), Elec. Engrg. Practlce, Electrucal
Installations.

WRITING FOR PROFIT

Short Story Writing, Free Lance journalism,

AND MANY OTHER SUBJECTS inci:

Pollce Entrance

d ial Instr
Petroleum Production
Dressmaking

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE.
Build your own 4-valve T.R.F. and S-valve superhet radio receiver ;
Signal Generator and High-gqlality Multi-tester,

6 mllllon
students
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Could this be the spring
you’'re looking for?
Then you’ll find it down below

Whatever you need in the way of
springs you'll find in the range of
TERRY’SBOXESOFASSORTED.
SPRINGS — compression, expan-
sion, long, short, light, heavy—
the lot.

Just the job for you experimental

people—a simply unlimited assort-
ment from our tremendous range
of springs of every variety. The
boxes shown here are only a few
examples—why not let us send
you our illustrated list showing
them all?

No.760.

3 doz.
Assorted
Light Compres-
sion Springs. I to 4 long,
22 to 18 SW.G., " to §*
diam. 6/6 each.

No. 388. }
gross Assorted
Small Expansmn Springs.
" to 14”7 long, §" to ¢
diam., 18Gt021G.9/6cach.

No. 98A. 3 doz.

Assorted 17 1o 47 long. 7
te 97 diam., 19G 0 15G.
56 each.

Cut production

costs with Terry

Wire CIRCLIPS
(Square
Section)

We can supp! from stock
in sizes from {

January, 1960

No. 757.

Extra

] Light Compres-
sion. 1 gross Assorted, 3"
to7/16"diam., 1" to 2} "long
27to 19 S.W.G. 15/» each.

No. 466. } gross
Assorted Small Expansion
SP e 14" long,

32" to 3 I6’ diam., 21
to 24G. 66 each.

No. 758.
Fine Expansion

Springs. 1 gross Assorted 1

No.753. 3 doz.
Assorted Light Expansion.
to 3* diam., 2" to 6"

No. 1024. 20
Compressnon
Springs, 12" long. 4" t0 }

diam., 24G 1018(: suxtable
for cumm, into shorter
lengths ; and 30 Expansxon
11”10 127 long, J32 to i*

TERRY’S

ASSORTED SPRINGS

* Interested in  Springs?
Ninth Edition of “Spring

Herdert Terry & Sons'Ltd, Redditch, Worcs.
{Makers of Quolity Springs, Wireforms and
Presswork for over 100 years)
*Have you a Presswork problem?
If so let us have it and we'll help to solve it for you. |

} to 3" diam., 4" to 2" long, tlong, 22 to 18 S.W.G. diam., 22G to | Design & Calcutations'—
2710 20 S.W.G. 15/- each. | 10/6 each. 24} cach.} post free 12/6 ¥l
i INSPECTION LAMP. Fits on forehead. | ROTARY CONVERTERS, Input 12 D.C.
[ 4 [ 4 leaving hands free, battery case olips on | OCutput 230 A.C. 50 ¢y. 135 w. In fitted case
A T Ro N O M ICAL 3 belt. 7/8. post 1/6. Takes E.R. Battery. | with. variable resistance. 0/300 voltmeter.
HHKINSOnSs No. 1215, /8, post 9d. The (deal jobfar television where A.C. maing
) are not available, carr. - pec.
! » \CLUM KU‘{{; AND | connectors one fitted with 6ft. heavy duty
TE TELEPHONES 3 flex and clips for D.C. side. 10/- set, post 1/-.
\Iunyo:}:g;bl‘::‘a\‘\:gkshop :);}'l\‘o\rls cﬂl;lt 7‘/“1“ 12 wolt or 24 volt.
N EASY TO FIX & This is an Edwards type 4. | BATTERIES. Portable Lead Acld type 6
. \7] & i WIRING DIAGRAM with }in. shaft. coupHng, | volts 125 amp. hours. In metal case 16in.
COMPLETE B } FREE ofl-filter _and union for | x 8in. x 11in. (Two will make an ideal power
ND 7\ 3 . 2 Al tubing. £6.10.0. post /8. supply for our 12-volt Rotary Converters.)
A ] Telephone Set Type “ A" ringing and Untharged £6 107, carr. 15/ ~ 24 volc 8
READY FOR USE £ el T aouEcom Cble: Very K AAME BATTERY ampere. £15 -/-. carriage 30/
FOR /o handsets are as {1lus. and the set is complete ARGER. Here is your VACUUM PUMP, Brand
exce ¢ wire. 4-core at 8d. per yard or 2-core { chance to purchase a brand New. 7cu. It. pcr min. l() 1bs,
. per vard extra. Price 75/- set, post 9/6, | D€W unit worth £40 1 For per sq. r.p..
“B.” Two headphones oonnected to g:l{'rs%‘;‘al prioe. fclz‘}gno_ Ror.aty Vane type 35/-, post
breast microphones. with leads, plugs and = 3
- fitted carrying cases. Join instruments to- | 1DP 1 m’gft vglltbs P SOLBVOIDE. 12 volts D.C.
ether with two wires and 1& volt battery | 50 cycles. pu : with a n. lever, very
?r 8 super Intercom. _25/-, post 36, 2 volts D.C. Controlled owerful, 8- each, post 176.
4 O Similar t6 sot v A", Instead of | BY. two 4-position switches YNCHRONOUS 'MOTOR,
0” Y 0 Type handsets, two P.0. Desk Type |, forfine and coarse controt 200/250 volts A.C. 60 r.p.m
Instruments are supplied ;  with usual |  Which enables 6 to 24 volt suitable for EIOC‘ZNO clocks,
PLUS 2/- drawer in base. Complete and ready for | batts.to be charged. Brand st 25l 5.
P.& P, use. Price 150 -, post li-. new with 0/12 ammeter SYNCH OVOUS MOTOR.
| | TELEPHONFS SOUND POWERED, No | Fused A.C. and 200250 volts AC. 50 eyeles
N hattertes required. Just connect with twin w goar train driving
oo \\\\ % flex for clear speech. Transmitter Recelyer e e 1] e R LT O 1 B e T 26,
= this nits, 4.6 ea. Twin Flex, 41d. vd. Post 1/- frlpod type, suitable | AC. 140th Ip 1400 fml “55. posé'%,s
g WiILL for lamps up to SMALL MOTORS 2 volts
| ENABLE e i omp ato uwn'fp'f G Jutiegad 5&‘ ormor in ot veip
Yyou holder Ideal for farm ¢ GEARED
buildings, garages, M()T()RS for
TO' | greenhouses, eto. the model
KEEP r‘l?vg‘nnd new, 17/6. Post maker. small
- | B R
volts A.C.
B Cn SWITCHES, 1 hole fixing, 3 amp. 260 volts, DO. 48 {.p.g}é‘
/6 each, 12/- /=, pos
“"‘Thlls Gl AR \h’l‘El-.l) TERMINAL IBDOCI\S 4/- doz., or hox of 50 G ARED
SPACE ! ¥ for 15/-. 3-way, 8/~ doz., 50 for 92,6, post 6. e B ” rom MOTORS, o2
5 Mc/F E 240 volts 4 D. ‘orque, n
THIS POWERFUL REFRACTING w*g, M‘m_?“““’s §§‘{,’,‘_ ﬁg‘;’ﬁ ;8. Klaxon. £10, carriago 1
L L ot 3 B B MOTORISED é’ﬁso'aefe‘r’%'y'éﬁ it Range
Jupiter and its moons—S8aturn and its system 1 Milllamp 5“: %}ggg A or fitting on side of tank. Plessey type also
of rings—the fantastic landscape ol our own 4 24in, MC/FR 20/- avallable for use wnh pipe system. Either
woon in great detail—-Nebulae and Star Clustsrs 2iin MO/FR f2“6 pe B5/-, carri /6.
invisible to the naked eye—and a host of other 23in. MC/FR 15¢g \ARIAL TRAN spu“ MER. Input
astronomical marvels, 2§in AC/F| 126 voldtsa ggtpu{.ﬁlnﬂu&wly varéableho-zm \olt?
2in, MC'FS 27.6 and O0- volts, amp. Bench or pune
Lens aystem ol high grade optical glass. Mag- ;. mounting, £15, carriage 12/6.
mv:]:m{me:'%x (1,000 times in lrel.)l Unli:’;enk- %‘9‘]‘“ MCII;‘R lgig = hllt‘:, ’;‘5‘ "ERTES. - d‘cgflld czgglé;lcﬂé dG
ble lightweight struoti ] in 1 y amps., crate o
:m:m;!u::lfmwf:ld) '“:l:”.m long. Each 5{{; %gjgg {gg 3;1:0’2“_%"'1‘“’ C('UN“"RS “mp" 90 Aklaline filled. Brand new, £7.10.0, cge, 15/-.
telescope individually tested, 2in:  MOFS 10 | ARy D A sk }’f( S UNTER, | BATTERIES for the model maker. Sinta:
2in CY 106 o 7810 . ture, silver zinc, Venner type 8.105. 1.5 volts
Stamp with enquiries please. 24in. {FR 5= %"&"Shg‘;ﬂ?‘ﬁf}m&{ﬁ,p“g 909,999, ,’,f".on 1 §ump hour. Size: H't, 21ns W th1.13 1ns
SR YPCOLVREK METFR sy 2 swarate | BC P SMEND, oe av, 400 chuns, | FRRESEER “”““ oIt tvn ]
L p ! » o
I Dept. BDRRALEh Moy, ROOM THBRMOSTAT. “Adiustanie 46 | 2 make (hoavy duty)oontacts wivh termina! | inaliidsiwted 2
i Nottingham, to 75 deg. Fabr, 260 volts 10 amp. AC Idea! | block. Very compact. 7/6 complete, post | (KRN EIeSA TN Io) (o LU 4
° for greenhouscs, etc., 8d¢. Large Quantities Available. 2 i mad L]
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Batteries for 3

h.p. Motor

\/ HAT batteries are needed to drive a
1 h.p. electric motor for a period of
about four hours during the course of a day ?

Also give information oa charging of
batteries.—W, Stevens (Birmingham).

HALF horse-power corresponds to 373
watts, Thus, allowing for the internal
losses, the input to a ! h.p. motor on full
load would about 550 watts. Any con-
velient voltage could be used. At 24 volts
the current taken by the motor on full load
wouid be at least 23 amps. If one complete
charge of the accumulator is to last only
four hours the accumulator would,
theoretically, need to have an ampere-hour
capacity of about 100 on the four-hour dis-
charge rate. However, to ensure more
efficient working and to provide -for reserve

capacity a battery having a capacity of about”

200 ampere-hours would be advisable. On
12 -volts the full-load current would be at
least ‘doubled and the ampere-hour capacity
of the battery should be doubled to corres-
pond. It will thus be seen that a large and
expensive battery would be required.

If there is a suitable A.C, supply avail-
able the best way of recharging the battery
would be through a transformer and metal
rectifier, or hot-cathode rectifier from the
supply mains.

| | RULES i

and is then spread in overlapping layers over
the inside of the mould until the required
thickness (preferably around 4in.) s
attained. The mould is first rubbed over
with soft soap to prevent the paper from
adhering. The object should be allowed
to dry slowly in a warm room before
removal from the mould.

It occurs 10 us that you may be confus-
ing papier miché with paper pulp. This is
waste paper macerated in a mill until it
approaches the consistency of porridge. The
pulp is poured into a mould made out of
wire mesh, and the water is removed -by
vacuum. This leaves a felt of paper fibres
in the mould, dry and stiff enough to be
removed immediately. The process can
{,eal}y only be carried out on 2 commercial

asis,

= =)

Our Panel of Experts will answer
your Query only if you comply
with the Rules given below

A stamped addressed envelope, a sixpenny
crossed postal order, and the query coupon from
the current issue which appears on the inside of
back cover, must be enclosed with every letter
contammg a query. Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd..

/

a small model car (base size 1iim, X 3im.)
through a sheet of hardboard for the pur-
pose of propelling it along a recadway.

Could you please give me details of gauge
of wire and number of turns, etc.—R. S.
Hardee (Ilford).

A PERMANENT magnet could be used

if this is to be moved along under the
hardboard. Suitable electro magnets for this
purpose could be obtained from A. T.
Sallis, 93, North Road, Brighton, Sussex.
For the core and voltage mentioned, a bob-
bin about r}in. long and Zin. m.dlameter,
filled with IB S.W.g. wire, would do. If
economical running is essential, 22 or 20
s.w.g. wire should be used. It is, of course,
not feasible to fix a magnet at a distance, so
that it draws the car a long way when
switched on, because the magnetic attractive
power decreases very rapidly with distance.
The object attracted must have iron, stcel
or other ferrous base or parts.

Gas Tarbine Engine

IN a jet gas turbine engine, the air in the
compressor stage reaches, say, solb./
sq. in.; at this pressure it enters the com-
bustion chamber mixed with fuel, burnt,
causing explosion and pressure rises to somé
200 to 700lb./sq. in. Why is it possible for
air at §olb./sq. in. to transfer to the com-
bustion chamber where the pressure is so

Tower House, Southampton Street, Strand
= tondon, W.C.2. _—
———————
P 1 - - 4
A The P.M. Biueprint Service
12 FT. ALL WOOD CANOE. New Series, ASTRONOMICAL TELESCOPE. New Series, QOUTBOARD SPEEDBOAT
No. I, 4s.* Refractor. Object glass 3in. diam. I4s, per set of three sheets.
COMPRESSED-AIRMODELAEROENGINE Magnification x 80 P.M. TRAILER CARAVAN.*
New Series. No. 3, 5s. 6d.* No. 8 (2 sheets), 7s. 6d.* Complete set.clls.c
AIR RESERVOIR FOR COMPRESSED-AIR CANVAS CANOE. New Series. No. 9, 4s.* P.M. BATTERY SLAVE CLOCK. 25. 6d.*
AERO ENGINE. New Series. No. 3a, Is. 6d. DIASCOPE. New Series. No. 10, 4s.* et 4
““ SPORTS " PEDAL CAR. New Series. No. 4, EPISCOPE. New Series. No. 1I, 4s.* P.M. TAPE. RE(‘:ORDER.‘
£l o FLsASlé-l STEAM PLANT N PANTOGRAPH. New Series. No. 12, 2s.* {2 sheets), 5s. 6d.
). Series. No. S, 5s. 6d.* £ COMPRESSED-AIR !’A'NT SPRAYING The above blueprints are obtainable, post free,
: PLANT. New Series. No. 13, 8s.* f
SYNCHRONOUS ELECTRIC CLOCK. N rom Messrs. George Newnes, Ltd., Tower House,
< No. 6, 5s. 6d.% — MASTER BATTERY CLOCK.* Southampton Street, Strand~ W.C.2.
eries. No. s Blueprints (2 sheets), 4s. An * denotes constructional details are available free
ELECTRIC DOOR~CHIME. No. 7, 4s.* Art board dial for above clock, Is. éd. with the blueprints.
&

Papier Maché Fort

PLEASE tell me how to make a toy fort
from papier miché composition.—

H. G. Hogarth (Godalming),

OY forts are not very easy to make in
papier miché; the most usual method
is ‘to make a rouuh framework out of un-
planed wood and to cover it with a mixture
of plaster and sawdust. The minor details
of crenellations, masonry joints, and so omn,
are modelled in while the plaster is still
moist,

Papier miché work is really more suit-
able for objects of fairly regular and
simple external form, which can easily be
withdrawn from the mould when dry. If
you really want to make a fort from papier
maché, you could make a wooden mould
(perhaps in several pieces hinged together,
if the shape of the fort is elaborate).

The material used is merely newspaper,

torn small but not finely shredded, which-

is thoroughly soaked in paperhanger’s paste

Eleetro Magnet
I WISH to comstruct an electro magnet
with 1in. laminated core, and 12V work-
with sufficient attract

ing, strength to

Information Sought

Air Conditioners
AN you tell me of a book in the * do-it-
yourself ” style, which deals with
making an air conditioner from an old
refrigerator.—E. S. Carruthers (Australia).

Paper Chinese - Junks
EVERAL years ago I was shown how
to make Chinese junk models by fold-
ing paper in a certain sequence, but I have
forgotten the method, The paper junks had
a hollow hold in the centre and raised decks
at either end, Can any of your readers tell
me how to make them?—L. Palliser

(Lancs).

—r——

much higher ? Why does the higher pres-
sure combustion gas go only backward and
not forward inte the compressor unit and
back >—N. Cooper (Birmingham, 7),
THE cycle of operations of a basic gas
turbine is that air is drawn into the
compressor, where it is compressed and
passed to the combustion chamber, in which
fuel is burnt continuously in an excess of
air. The products of combustion are then
allowed to expand through the compressor
and power turbines and finally, .to exhaust.
From the foregoing, it will be seen that
the products. of combustion have free access
to the atmosphere, which, béing at a lower
pressure than the air supplied for combus-
tion, ie, I4. 7lb. per sq. in., must promote
a continuous flow of gases, from air inlet
to exhaust, in the required direction.

Making Seale Model Trees

PLEASE tell me how to colour steel
wool ¢cither brown or green. Can you

suggest a material to represent leaves on



186

trees to ooin, scale, apart from dyed sawdust
and green tea >—R. G. Griffiths (Wales).

O colour steel wool, painting is perfectly
suitable, in fact, painting, by spraying
the paint on, is the only way to do it. It
must be done after the tree is made and
before the “foliage” is put on. The paint
had better be of the flat kind, not glessy,
and the colour a greenish, or brownish grey.
The trunk and main frame of the tree must
be made up of bundles of fine wires and
soldered together.

To the steel wool the foliage is added by
spraying with an enamel paint where the
leaves are to go. Almost any material will do
for foliage: sawdust, powdered tea leaves,
broken or powdered moss or anything light
and fine enough. But its colour will not
matter because it will have to be spray
painted after it is stuck on and the enamel
is dry. The final enamel should be of light
grass green and had better be thinned with
turpentine to enable it to flow. Finally,
go over the trunk and bare branches with
a brush and the grey paint, touching up
where necessary.

Building an Incinerator

WISH to -build an incinerator to burn

cardboard packing, etc,

Would ordinary brick be suitable and
would a single or double wall be necessary ?
What material should be used for bonding ?
—LI. J. Snooke (Shrewbury).

OLD fireclay bricks would be better than
ordinary bricks, You should be able
to obtain some cheaply from local gas
works. A single wall of this material should
be suitable, bonded with a fireclay cement,

NEWNES PRACTICAL MECHANICS

such as Pyruma.
should be able to help.

Capacitor Flash Circuit
PLEASE give me the circuit of a capacitor
type flash-gun, and details of the
capacitor, etc. I wish to use a 224 volt
hearing aid battery and “ Speed Midget”
flash bulbs.—E, Walker (Sheffield).
WIRING for the capacitor flash-gun is
as follows: negative of battery to
one synchro-flash lead and one contact of

Bulb

o
Friny
- contacts
25-50 uF ,

(25 v. working) 225 v.

Layer
444 5000 N
resistor

g

Switch
{optional)

Capacitor flash circuir.

bulb ; second contact of bulb to negative tag
of condenser ; positive tag of condenser to
second synchro-flash lead and to one tag
of resistor ; second tag of resistor to positive
on battery. The inclusion of a switch as
shown in the circuit is optional. A souF.
soV. condenser such as used in radio
receivers is suitable for firing up to two
bulbs, The resistor may be of about 5,0000

Here again your gas works,
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and is in no way critical, A small carbon
I-watt type is suitable, The bulb should
be inserted shortly before it is to be fired,
in order that the condenser may have time
to charge up.

Motorising a Sewing Machine

- WISH to motorise a hand sewing
machine, Could you tell me what type
of motor I require, and give general informa-
tion regarding wiring, etc.?>—J. Bundy
(Camberley).
YOU require a series (universal) motor
which could be about 1/12 h.p. This
could be connecied in series with a variable
resistor which has a full-on position. The
variable resistor could be wound with
resistance wire connected to a number of
contact studs on a tapping switch and
tough-rubber sheathed flexible cable could
be used for connecting up.

Cellulosing Sheet Aluminiczm

HAVING built a side-car using sheet
aluminium I now wish to cellulose
finish it in black. I wunderstand that
aluminium has to be treated first. Can you
tell me the method for doing this; also the

type of undercoat needed 7—E. W. Huish
(Leyton, E.ro),
METAL surface does not usually

require any special treatment previous
to cellulosing. Merely clean the aluminium
surface and apply to it two coats of an
ordinary commercial cellulose transparent
lacquer. The lacquer will dry within a day
and jt will give every satisfaction in use.
It is immaterial whether the lacquer is
applied by means of brush or spray.

I WISH to make the printing press, the

instructions for which were given in the
November issue, but there are one or two
points on which I should like further
information: 1. Please give fuller details of
the forme construction, 2. What sort of
type used? 3. Can you give some hints
on using the press? 4. What is the price
of type >—L.V.D. (Cardiff).

—The prototype forme was made from
I. 3/16in. three-plywood, cellulose adhesive
and some small woodscrews, Using a fret-
saw, cut out three frames all the same size.
The first prototype frame was 4in. X 6in.
outside frame size and 3in. X sin. inside
measurement, The three frames should be
cut with the grain running in different direc-
tions in order to give strength to the final
forme because it is subjected to considerable
pressure when the type is set up in it. The
three frames are glued and screwed with two
countersunk screws on each side and from
each side to the centre frame. Then the
forme appears as shown in the sketch.

Quarter-inch thick plywood is also suitable.
The height of type is about Iin,, so the
forme has always to be less in * thickness-”
than the * height” of the type. This keeps
the type face clear of everything surrounding
it.

A, forme may be made any size, but not
greater than the area of the plate glass which
presses the card or paper against the inked

type. The author’s largest forme, made from"

three-plywood, is s3in. X 74in. outside and
4%in, X 6}in. inside; this giving a slightly
greater width to the sides to withstand the
correspondingly greater pressure exerted .on
the forme to keep the type in position,
2.—The author uses the following types:
Plantin Italic, 12pt.; Plate Gothic, 12pt.;
Nos. 1 and 2; Plate Gothic, 6pt., Nos, 1

and 2; Plate Gothic, 6pt. Bold, No. 4;
Caslon Old Face, 8pt.; Old English, 12
and 8pt. )

You should search the local Public

Library for practical books on types, type-

OUR PRINTING PRESS
Further Information

setting, and hand-press printing, and study
the catalogues and print supply lists of :
Essex Printers’ Supply Company, 240,
Cann Hall Road, Leytonstone, London, E.1.,
who are excellent for good secondhand type
and accessories; Adana Limited, 15-18,
Church Street, Twickenham, Middlesex, who
sell a book “ How to Make Good Printing,”
as well as supplying catalogues of type and
accessories, and Dossetter Printcrafts Limited,
Nelson Wharf, London, E.14, who supply
types and blocks.

Forme.details.

You can use any type you fancy within
reason, Billheads and posters need very
large type and a fount is an expensive item,
For cards, an 18 point fount with 12 point,
10 point and & point founts will cover a
great variety of work.

3.—Assuming that the matter to be typed
is already set up in the forme all is ready
to take a test print. A small spot of ink
is rolled out on a piece of plate glass with
a printing roller, like a roller squeegee. Then
this same roller charged with a thin film

of ink is rolled over the type. Place the
card or paper into position on the platen
or even straight down on the type, then
bring down the platen on to the card or
paper. Apply a slight pressure on the handle.
Lift the handle and the platen and then the
print. The result will show where pressure
is, perhaps, uneven. The unevenness is
adjusted by means of either or both of the
nuts at each end of the support hinged to
the platen or by also moving forwards or
backwards slightly the large round movable
dowel which forms the pressure head on
which the shaft of the handle rests during
{pressure. i
Before each print the type is re-inked.
4.—The price of type depends on size and
style, For Old English 12pt. Adana charge
36s. od. for a fount based on capitals, small
letters and punctuation marks, For Old
English 1opt. the price is 28s. 6d.; 8pt.,
21s. For Plate Gothic 12pt, Dossetter Print-
crafts charge 3s. 3d. for a small fount, and
12s. 6d. for a large one. For Old English
the charge is ss. 6d. for a small fount of

12pt. and 19s. 6d. for a large fount. Second-

hand type in bulk can be obtained from the
Essex Printers’ Supply Company.

Beginners are advised to buy only one
fount complete and then add to that style of
fount some, if not all, of the remaining sizes.
Endless variety is bewildering. The writer
keeps his type in large egg containers obtain-
able in clean, unused c¢ondition from most
grocers. The print is divided out into
alphabet, figures and punctuation marks.

The would-be printer is advised, as already
mentioned, to read all the available literature
on the subject at the local library and to
study as many catalogues and price lists as
possible, When the machine has been made,
a fount of type, quads, spacers, wedges, leads,
ink, ink roller, tweezers, paper, card, plate
glass on which to roll the ink and paraffin,
brush and rag, etc.,, to clean the type will
be required. Practice is the secret ©f success-
ful printing.



January, 1960
“CATALOG UE”

Our new Catalogue No. 14 has 000 It.e
nearly all illustrated. %J
Government Surplu.s, ete. Price 2[- etund
on Order. Post 6d.

TIME DELAY UNITS

This unit consists of a snmll geared escape-
ment mechanism, which is wound by press-
ing a bhutton at the side of the case and
i3 electro-magnetically released when
12-24 v. i8 applied. This unit will operate
from a 32 v. supply. and is ideally suitable
for modification to a rudder unit for-model
‘hoats, etc., whén fitted with a miniature
motor—such as Ever Ready. The unit is
in a small diecast box, approximately 2in.
x 2§in. square and 2in. deep and is easily
removable. Price @/-, post 1/6.

12 VOLT MOTOR

CM3T 2,000 r.p.m. approx.. at 1 amp.
underlo:%e Bamp. noload. Will alsooperate
on 6 volt about half output. “;eilﬂn llggz

24t long, liin. wide, 1i
R Jdeal for boats up to

lSin ‘dia,
s?tan L xsa a5/-. Post 1/6. Brand New
Cond!tlon

MASTER CONTACTOR

10-hour clockwork movement with contacts
that make and hreak every -second, aiso
fitted with thermal switch and suppressor
gear all contained in a neat metal container,
forms basis for making time switch, etc.,

brand new 12/6. post 1/9. This is an tdesl
unit for plugging into transmitter when
carrying ont receiver tests single handed.
Delivers } sec. pulses.

REMOTE CONTACTORS

12 v. to 24 v, stepping mechanism, 120
impulses for 1 rev. of polnter, glass front,
resetting control, on/off switch, flex, etc..
will make an ideal 0-120 magnetic counter
for etc. Brand new 7/8.
postage 1/6. Has sound possibilities as
electric pendulum clock. 'Will work in
conjunction with Master Contactor.

TWO-PIN PLUG AND SOCKET

This plug has a locklng device and once the
two portions are plugred together it is
imposstble for them to come apart uniess the
knurled ring Jjs rotated on the socket.
Fitted with 18in, length of cable and new and
boxed. Price 2/6. plus 1/- post. Suitable ff)r
trailers, caravans, ete. 25/~ per doz., post 2/6.

ARTHUR SALLIS o6=#%6:. LTD.

93, North K, Briczhton. Tel. 25303

MIDLAND INSTRUMENT CO.

BARR & STROUD RANGE-
FINDERS. 1-metre base, 14X., as illus-
trated and described in October P.M.
New, unused condition. cost nearly £200,
Our price £5. age : 100 m, 7/8,
200 m. 10/-, 300 m. 12/6, NI.20/-

‘TRIPODS, stained wood or steel, 40 in.
long, weight 5 lbs. An ideal folding
tripod for cameras, telescopes, etc..
12/8. post 2/9. Correct brass heads to
fit these tripods with 5Mm. dia. base,
has two micrometer control knobs, one
rotating head through 360 deg.. the other
up to 50 deg. elevation and 10 deg. de-
pression heads are a perfect fit for all

ltish and U.S. type elbow telescopes,
12/8, t 2-.

GEAR ﬁP'hl. mounted and unmounted,
18 gears in all from i to 3in, dia., also
shafts, bearings, ratchets, pawls,
springs, washers. etc. A useful model
malker's parcel. approx. 1 Ib. weight,
3/6. post 1'8.

TELEPMIONE SETS, consists of two
combined mierophones and receivers,
coupled 20ft. twin flex. providing
perfect 2-way communication, Self-
energised-—no battertes required : flex
can be extended up to 1 mile #f required.

Compiete set, ready for use, new,
unused. 12/6, post paid.
KRECTIFIERS, selenium  full-wavs

bridge, 12 v. I amp., 3/6 mst 9d ; ditto
12 v. 2 amps.. 548, post 1/-.

LENSLES, high-grade achromate, 40
mm. dia.. 3lin. ¥F/L. or 42 mm. dia.
3ip. F.L. ldeal for emlargers. viewers,
etc. new and perfect, 7/8 each, post 6d.

BENDIX MOTOR GEANLRATORS,
size 41in, long, 2}in. dia., 3/16in. shaft :
easily converted to A.C. mains motor.
New, unused, 7/8. post /-,

CARLISLE FUSE BOXES, black
japanned steel, hinged 1. contains 12
Slydlok fuses each 15 amp. 250 v. New,
unused, 12/8, post 3/6.

AR C()\IPR ESSOR G AUGES, 0-159
tbs. sq in., 25 1b. main and 5 lb. sub-
divisions, fiush panel mountine, ‘fitted
brass union. New. boxed, 7/8. post 1/3.
Many other bargains. Send stamped

addressed envelope for Lists.

MIDLAND INSTRUMENT GCO.,
MOORPOOL CIRCLE,
BIRMINGUAM, 17
Tel : HAR 1308
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se great minds weré Rosicricians . . .

DID THEY POSSESS?

Why were these men great?

How does anyone—man or woman—achieve greatness? Is
it not by mastery of the powers within ourselves?

Know the mysterious world within you! Attune yourself
to the wisdom of the ages! Grasp the inner power of your

mind! Learn the secrets of a

Benjamin Franklin, statesman and inventor . . .
Newton, discoverer of the Law of Gravitation . . .
Bacon, philosopher and scientist . .
and great men and women .

full and peaceful life!

Isaac
Francis
. like many other learned
. . were Rosicrucians. The

Rosicrucians (NOT a religious “organization) have been in
existence for centuries. Today, headquarters of the Rosi-
crutians send over seven million pieces of mail annually to
all parts of the world. Address: Scribe S.J.W.

Yhe ROSICRUCIANS

25 Garrick Se.
“Scribe SJW.

(AMORC)

London, W.C.2, England

The ROSICRUCIANS (AMORC)

2§ Garrick St., London, W.C.2,

England

Please send me the frec book, The Mastery of Life, which explams
how I may learn to use my faculties and powers of mind

Name
Address

_ State_

‘ZYTO DO-IT-YOURSELFTOOL KIT

o

g
N
e g -

33/- FIRST PAYMENT
8 MONFHLY PAYMENTS

OF 41/6. CASH PRICE £16/10/0.

S. TYZACK &

341-345 OLD

STREET,

A Superb set of full size, fully
guaranteed tools specially selected
for the home craftsman. 47 tools
including Stanley adjustable Iron-
plane. Brace, Chisels, Bits,
Hammers, Hand Drill, Screw-
drivers, etc., and aiso a first-class
instruction book.

* [llustrated leaflet of **Zyto”’
tool kits post free. *

Itlustrated catalogue ol tools and
machinery for wood and metalwork.
2/6 refunded on first order of 40/-.

SON LTD

LONDON

Telephona
SHO, 830!
Ten lines.

E.C.|
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HIGHSTONE  UTILITIES

HAND VIICRIDPHO\LS with switch in
handle and lead. '5/8. Tannoy, 7/-. Similar
instrument. moving coil, 8/8. All post 1/8.
Mask type with switch, 3/6. post 8d. Mike
Buttons (carbon) 2/-. Moving Ceil, 3/6 :
Transformers, 5/-. All post 4d. each.
Throat Mlkes. 5 -, post 7d.
SOLDERING TRONS. Heavy Duty fron,
150 watts, 18/6. post'1/6. Small Seldering
Irons, for use on gas. 1/4, post 8d. Resin-
cored solder for easy soldering. 8d. packets
or large reels 5/-, post 9d.
Ex-R.A.F. 2-valve (2 volt fil.) MICRO-—
PHONE AMPLIFIERS as used in plane
intercom., in self-contained metal case ;
can be used to make up a deaf-aid outfit,
intercommunication system, or with crystal
set ; complete with valves and fitting
instructlons 20/-. post 3/~ Use ul wooden
box to hold amplifier, /- extra.
AMPLIFIERS, less valves, but containing
resistances, comdensers transformers,
switches, ete,, 10/- t
SPARKING PLUG NEON TESTERS,
with vestpocket clip, 3/8. and-with gauge.
3/6, post 4d. S.B.C. Neon Indicator Lamps,
for use on malns showing * lve " side of
switches, etc., 2/8. post 4d.. Indispensable
for electricians. etc.
MAINSTESTER SCREWDRIVERS. De-
termine positive or live terminal tn any
mains electric ciroutt. Ind)spensable for
electricians, etc., 34§, post
BELL TRANSFOR-
MERS., _.These
guaranteed transfor-
mers work from lmy
A.C. Mains, giving 3.
5 or 8 volts outpnt
at 1 amp,, operate
bulb. buzzer or bell
Will supply light in bedroom or larder, etc.
PRICE, 9'9. post 1/~ Similar Transfermer
but with output of 4, 8 or 12 volts, 13/6
post 1/6. BELLS for use with either the
above.or batteries, 6'6. post 6d.
BIG BEN CHIMES, Dustproof ivory case.
pleasing two note chime. Can be used with
hatteries, or with our 12-volt transformer,
19/4. New Ding-Dong Chime. Also housed
in a pleasing ivory case. operates on two
standard 44 volt flat batterjes. fitted within
}51& case, or by transformer, 21/7. Both post

CRYSTAL SETS. Our latest Modei is a
real radio recet which Is_fitted with a
germanent crystal detector, 12/8. post L/-.
pare Permanent Detectors, 2/~ each.
When ordered separately. 2/6: With clips
and screws, 2:.10, post 3d. Special Crystal
Dtodes, 2/6, post 3d. Head nhones brand
new, 8. G. Brown, G.E.C., - and
super-sensitive, 30/~, & pa]r post 1/6.
HEADPHONE IN GOOD ORDER, 6/-.
Better quality, 7'6 and 10/-. Balal ced
a.rmature type (very sensitive), 13/&

t 1/6. New Single Earpleces, 3/8.
Balanced armature type. 4’6 (two of these
will make an intercom, set or Baby Alarm).
Ex-R.A.F. earplece, 2/8. all post 8d. Head-

phones, with moving coil mike. 15/-.
Sirmla.r phones with throat mikes, 18.
post 1/8. Jleadphone €ords. 1/3 a pair,
post 3d. Replacement Bands, 13, post
8. Wire Bands, 8.

MORSE KEYS., — Standard size keys
wired to work Buzzer or Lamp, 3/-, post 8d.
lightly smaller keys. 2/8. post 64] BUZ-
ZERS, 4/3, post 5d.

1 ermlnals, ‘brass 2BA. mounted on strip,
[ Alrs; Varjable Con-
/6 post qu {24 volt, 15 mm.
M.E.S. Bulb for model railways, etc.,
g’-e&ch 10/~ doz., post 4«.). Wandvr Plugs,
rass, 1/8 doz., post 4d. Fuses.—1 a

4in. packet of 10, 2/8, post 4‘1 Also 150 mA
and 250 mA., same price. Ex-G.P.O. Tele-
ghone Twin Bells, with box. 5/-, post 1/8.
ingle Telephone Bell, 3/6. post 9d.
TELEPHONE MHAND GENERATOR,
G.P.O. type, giving 70 volts for ringing
bells, etc., 86. post 2/-, Telephone hand
comb sets, 12/6 post 1/6

G.P.0, UNISELECTOR SWITCHES, 8
bank, 20-way, 20/~, post 2/,

Bargain Pareels of really useful equip-

ment, containing Switches, Met,ers Con-
densers, Resistances, Phones, 10/
xtéeble. 25/-

or double assortment, 17/8 .
All carriage 3/-. This countr;

METERS. 20amp 2;:1 mfc, 8/6 : 25 v. 2 1n.

m/c, 8/« ; 150 v. 2in c. 10/- : 3.5 amp. 2in
6/- : 4 amp. 2Hn. T.C. in case with
swit,ch 9/8: 100 mA. 2in. mie. 7/8: all

post extra. 'Also Brand New L & R Meter
Units containing 2 500 microamp move-
ments, 9/-. post 1/6.

CATYLATORS for Starter Batteries.
Are not very much larger than the Filler
Plugs they replace, but they automaticaily
condense the hydrogen and other corrosive
gases back into liquid obviating the
necessity of continual ' topping up* so
that your battery will give a more etficient
service, for a much longer period.” There
Is nothing to wear oui, they ‘will last
-ndeﬂnibely o the first cost is the last,
CATYLATORS are a muu for Batteries of
House Lighting Plants, and in Boats ,where
t.he rlsk of hydrogen explosion and fire is so

CATYLATORS are 5/- each, 15/- set of 3,
30'- set of 6. Please state skze of Filler Plug,
and make of Battery.

Money refunded if not completely satisfied.

HIGHSTONE  UTILITIES
58 New Wanstead, London, E.11

Letters only.

New Illustrated List sent on rejuest with
3d, stamp and S.A.E.
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WATSON'S SPECIAL OFFERS
STUART
TURNER
4 h.p.

£19.10.0
Carr. 30/-.

These are extremely neat and compact |

water-cooled units complete with Centri-
fugal clutch suitable for many Marine or
Industrial purposes. Slightly used, tested
before despatch and very specnal value.
METAL RECTIFIER BATTERY
CHARGER.—Input  200/250/1/50 A.C.
output to charge 12 cells at 6 amp. Max.

In metal case, 18" x 18” x 8”. Really |

exceptional value. £4.15.0, Carr. 7/6.
WESTINGHOUSE BATTERY
CHARGERS.--Type R.G.C.12 90 volt at
8 amp. Controlswitching suitable from one
6-volt battery to max. output. Tested and
Guaranteed. PRICE £19.10.0. Carr. 20/-.
NEOPRENE SOUNDING BALLOONS,
—Uninflated 3 ft. to 14 ft., inflated 8,6
each. Post 1/6.

PRESSURE GAUGES.—In brass 0-120 Ib.
13" diam. 6,6 cach. Post 9d.

COIL SPRING BELTS.—4" x 127 long,
extends to 15°. Any number cam be
joined together. 20 for 4/6. Post 9d.
WICO MAGNETOS. . Single cylinder
anti-clock rotation with impudlse starter,
Brand new. 70f-. Post 3/-.

BT.H. VERTICAL MAGNETOS. 4.
cylinder clock or anti-clock. Brand New,
'£5.10.0. Post 3/6.

Hundreds of other bargains available.
Send 6d. Stamp for Iliustrated <List.

EASTERN MOTORS, ALDEBURGH,
SUFFOLK Phone 51

NEWNES PRACTICAL MECHANICS

-Z,W o feather!

SET No.535T
PRICE 35/-

Here is an entirely new cbnccption of cycle
lighting. The ultra lightweight headlamp of

B this model weighs only 5} ozs.— perhaps not
; quite as light as a feather— but it’s the perfect
1 answer for the keen clubman who wants light
3 without weight. This compact set will give

years of reliable lighting at any spced. Finished
in chromium plate throughout.

CYCLE
DYNAMOG

LIGHTING
i “ \

SETS
H. MILLER & CO. LTD

. ASTON mooj( 'STREET . BIRMINGHAM &

T

-

January, 1960

NEW CABLES & FITTINGS

TOUGH RUBBER CABLES

Per yd. 25 yds. 50 yds. 100 vds.
/044 Twin  61d, 12/8 22/ 3'4
1044 3-core 9d. 173 3173
f"” Twin 8d. 15/9 28/ 52;3

029 T, & E. 9id. 18/3 3?/3

1020 Twin 1/~ 24/3 476 9310
7029 T. & E. 1/4 3]J6 59/9 118
T/044 Twin

111 876
Twin Lead, 50 yds., 1/044. 48/6 7/029, 89/9
3(029,°19/- : 7/029 19 -. Farth

- VIR M&ds. s
-Wire, 100ft.. 71029, TL/-} 7020, 7/9. Twin

PVC Transp Fléx, 50° yd 10/-. Twin
Twisted, 25 yds., 11/3 ; yds., 21/-. TRS
>VC Lead Cables of all slzev Holders, C.G..
/-. batten, doz. 12/-. Roses, 2-plate, g
-plate, doz., §/-, Junc Boxes, Sml 1l=:
ge., doz.. 13-, witches, 1-wi 18- :
-way doz., 24'-, White Svtltches ‘1-way,
24/-: 2-way, doz., 30/-, Flush Switches.
1-way, 18/-' 2-way, doz., 24/-. Ceflins
Gord, ‘do.. 1-way, 5/-; 2-way, 6/~ 2 amp.
2-pin Sw. plugs and tops. ea. 3/-. 5 amp.
2-pin Sw. rlugs nnd Tops, ea., 5/6. 15 ¢.mp.
-pin Sw. plugs an dTonﬂ ca..pP/i~ 137mp,
-pln ditto, A.C, only. ea.. 7/6. Wood Blockq
06/6 X1, 7/6¢ 3x3x 4,78 ; 5) x
i x.i, doz., 9/-. White, 3x §.6/-:34 x4 V-
&x 1, 5f-.- Cable Clips, Sml., 2/ * Med..-z1<
3/3.. 10 amp. D.P. Insulated Sw. fuse, 6/-.
21 amp. Ironclad 2-way 15A. Spltr., 13/6.
30 amp. Ironciad D.P. Switchfuse, 19/3.
60 amp. Metal D.P. 8w, fuse. 49/-. Sw. gear,
Fuvebdn -Cpltrs., a.ll t pes. Lamp Bulbs,
15, 60 w. tt.. 75 “vatt, 15/-: up
wa.t. 171-- 150 24/ 200 watt,
30/-, Carbon Bulbs ::j()v lGCP doz., ‘:0/-‘
Immersion Heat,ers. 3 Kw., 50/- Single
Car Cable, 10 wds., 3/-: yds., 25/,
Conduit and Fittings, Ain, and Hn Industrinl
Reflectors, Tubular Heaters, Fluoreccent
Fittings, Time Switches, and all electrical
equipment. Full lists on request. Slnzle
items supplied, Satisfaction guaranteed.
Terms : Cash with order ;: carriage paid if
over £5: orders of £20 or over less & per
cent. discount. Open dafly. inc. t..
9tol, 2to6; Thurs.9tol. Callers wr icome.

LONDON
WHOLESALE WARCHOUSE

165 (P.M.), QUEENS ROAD,
PECKHAM, S.E.15
Tel. : NEW Cross 7143 or 0890

SPEAK FOR YOURSELF

When You Go Abroad
THE pleasure of a visit abroad is

reatly enhanced when you are -

not dependent on others for all you
wish to say.

The probtem 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 trans.
lation..

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

Grammatical complexities are
eliminated. You pick up the grammar
almost uneonsciously as you go
along. There are no classes to attend.
The whole of the instruction is given
through the post.

Send for the Free Book

The Pelman method of learning lan-
guages is explained in four little books,
one for each language :

FRENCH SPANISH
GERMAN ITALIAN

(Also Courses in Afrikaans and Urdu.)

You can have a copy of any one of
these books, together with a specimen
lesson, gratis and post free, by sending
for it to-day. WELbeck 1411

POST THIS FREE COUPON TODAY -
Pelman Languages Institute,
130, Norfolk Mansions, Wigmore St., |
London, W.1.

Please send details of Pelman method

of learning :

French, German. Spanish. [talian
(Cross out three of these.)

\
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MULTI-HEAT BLOWER UNIT

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

The unit comprises a 10p quality shaded pole motor of superb precision operating
at a speed of 2,600 r.p.m., with a consumption of 18 watis. The rotor is die cast
with a precision ground spindle in ' Qilite * bearings which are self alizning.

The Heater Unit consists of dual spirals which enables loadings of 1 or 2 kW. 10 be
used. The 3-bladed fan is of the very latest aero-dynamic design and displaces 280
cubic feet per minute. A small resistance is incorporated in the motor circuit which
allows the fan to run at halt speed. This feature toeether with the dual elements
allows of six ditferent temperatures. Send us a 4d. stamp for details or we will send
on 7 days’ approval against remitance.

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

For ather items, Heater Cables, etc., send 6d. for Catalogue.

Huze Purchase Hizh Speed Steol
Tool Bits, hardened ready for use.
egsentfal to any lathe user, secure
your stock now as these are really a
ood investment. 1/4° square, 2 L/2°
onz. 6/6 per doz. 5/16 sq., 3' 1ong 8/6
doz. sq., 3° long, 12/ 3 716"
£q., 3 112 long 15, doz. Slx doz lots
less 10 per cen
5,000 Taps, 1/8° to 38" dia..
Assorted Thr!'nds. suit M.E. or experf-
menter. mostly fine threads, twenty
assorted, 3/9.
One Fon Ground Silver Steel, 13°
- lengths, 1/16" to 15/32"d1a., doz. assorted
lengths, 5/8.

1.000 H.S. Morse Taper Shank
End Mltllsl, /1/4‘ 3/87, 1/2° dia., worth

e . Also No. 2
M, ank End Mills, 9[16' 5/8°,
117167, 3747, /8" dia., 30/- the set. Secure
these now as at this ridiculous price
quick clearance is certain.

5,000 Ban Rnces, standard o.d.,
1/87 bore, 2/-: O/16%, 2f-: V4%, 2/-:
3/8°, 2/6 ; 1/2°, 8/6 5/8°, 416  each.
6 or 9 mm., 1/- each

2,000 Hand Renmern sizes 17/64°,
19I64. 51167, 21/64', 71167, 15/32°,
31/64°—3/6_each, 2? Otha 10t " Also
17/32°, 21/32", 5/8‘ /lG' 4/9 each, 16/-
the lot. Boﬁh lots

Extra Spe(-lal Cnrb Grinding
Wheels Offer, 6°-7" dia. 1/47, 1/2°,
3/4" thick, 1/2° or 3/4° hole, 10'- the

ree, postage 2/-. Value over -,
6 for £1, post paid. Ass. grits for tool
and cutter grlndlng a]so 5" dia. dish
wheels, 1/2° hole, 4/9 e:

,OOO Small H.S Twist Drills,
a’)[gr 1/32°-3/32°, 4’- doz.  Approx.

-1/27, 7/6 per ‘doz. Approx. 9/32°

15/32°, six for 10/-.

2,000 Circular Split Dies, 1° dia.
cutting 1/4*, 5/167, 3/8° 7/]6' 1/8° Whit
B.8.F., also brass thréad, 26 thread ali
sizes and American N.F. 12/~ per set
of 6 sizes, 2 sets 22/6, 4 sets 42/6. Taps
to suit 12/6 per set. either taper or
second or plug. 17 dia. stocks &/~ eachL

2,000 Straight Slmnk End Mills,
slze 1/87, 5/32°, 3/16%, T/32°, 1/4°, 5/16°,
15/- set, ‘also /8%, 7/16”, 1/2° ditto, 1276

AJI ltems brand new:. £1 orders post
paid, except overseas.

J. BURKE

192 Baslow Rd., Totley, Sheffield

Inspection at Rcar 36 Fitzwilliam St,,
heflield
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George
Southampton Street, Strand, London, W.C.2

Newnes, Ltd., Tower

House,

‘Telegrams:

Newistes, Rand, Loandon

No. 448

COMMENTS OF THE MONTH

The Cycle as a Trainer
LMOST everyone nowadays, whether
they live in the country or in the
town, has, in some capacity or other,
to use the roads, be it only as a pedestrian
crossing them from time to time.

Young pedestrians while they are still at
school are taught the principles of road
safety and crossing-the-road drill, but the
one thing this training cannot give them is
an appreciation of the other road user’s point
of view. The young road user obviously
cannot gain first-hand knowledge of motor-
ing, but he can, by means of a bicycle, gain
experience Of travelling along a road as
opposed to the purely pedestrian experience
of merely crossing it.

The pedestrian who has personal experi-
ence of cycling is in a much better position
! to understand the problems of motorists and
cyclists. He will understand, for instance,
that if he causes an oncoming cyclist to
brake' sharply on a wet road, the cyclist is
likely to skid. He will also understand that
parked cars can -obscure the vision of the
oncoming motorist, In other words, he will
readily be able to .put himself in the place
of other road users and by understanding
their difficulties, use the road more intelli-
gently himself.

There is another aspect of this idea of
using the bicycle as a trainer. - The experi-
enced cyclist has a road sense unequalled
by any other class of road user. He is the
most vulnerable of all road users, and in
addition to learning all the techniques neces-
sary for using the modern road, he develops,
self preservation being a primary instinct,
an almost exaggeratedly cautious sense of
safety first. If he takes this sense with
him when he becomes a motorist, he will
be a far better driver than are many one
meets on the road to-day.

A Cycling Licence

Although the days have past when cyclists
were invariably described as * menaces ” by
motorists and blamed for far more than
their fair share of road act¢idents, the ques-
tion of applying a system of testing to
cyclists as well as to motorists does
occasionally arise. In fact these tests
already exist in a way. The cycling pro-
ficiency test, although not compulsory, can
be attempted by children and a certificate
obtained.

If a scheme for testing cyclists and issuing
them® with licences were mooted, it is
probable that a great many cyclists would
oppose it vigorously. Would such a scheme,
however, be such a bad idea? If we agree
to the testing of motorists, why not cyclists?

_ There are a great many people who think
that the present system of testing drivers
does not go far enough. They liken it to a
schoolboy swotting for his exams, passing
themm and then proceeding to forget all he
has taken so much trouble to learn. A
driver, carefully and meticulously observing
every rule of the road and being courteous
to pedestrians and other road users while he

has the examiner beside him, is a very differ- -

ent person when seen a month or two later.
The present system is unfair in another
way too, in that a great many drivers at
present using the roads have never had to
pass a test at all, as they were driving before
the present system of testing drivers was
started. The solution suggested to these
problems is to make it compulsory to take
a test every two or three years, This would
ensure that all drivers and cyclists reach
and maintain approximately the same
standard; it would also weed out those
whose sight is failing or who are otherwise
unfit to drive or ride,

Probably, however, these tests will have
to remain in the idea stage for a long time.
Judging by the disgraceful time one has to
wait to take the test—running into months
usually—it is doubtful whether any Govern-
ment department would be capable of
organising the scheme, taking into account
the vast amount of extra work involved.

The “ Roughstuff  Season

Triggered off, no doubt, by the revived
interest in cyclo-cross, there seems to have
been an increased participation during the
past couple of years in the sport of “ rough-
stuff ” riding. This has always been popular

— —*—__§= -

among a small minority group of cyclists
but deserves to be wider enjoyed, And why
is it rega{dcd as a winter activity? Surely
the chaotic state of the roads during this
last summer would indicate that during the
hot weather is the ideal time to leave the
roads altogether for the lesser known tracks
and paths. One reads from time to time of
hair-raising pass-storming expeditions under-
taken by cyqllsts over almost impossible
terrain, but given the right sort of machine
and riding it intelligently, there need be
nothing remotely hazardous or daring about
roughstuff riding. It will take the cyclist
into parts of the country that cannot be
invaded by the motorist with his accom-
panying effluvia of petrol vapour and smoke
and enable him to .enjoy views amid the
quiet of the countryside miles away from
the nearest road.

B.S. for Chromium Plating

Chromium plated parts on a bicycle are
calle(‘i‘upon to stand up to pretty severe
condmons‘ of weather and wear and in the
past, particularly just after the war, they
were tried many times by cyclists and found
wanting,  To-day, a severe defect in
chromium plating, so far as the cyclist is
concerned, is an infrequent occurrence, but
with the introduction of this new standard,
it will become almost unknown, The
standard of chromium plate required for
cycles is to be marked with a red label and
one of the main features of the mew high
standard will be an increased deposit of
nickel under the chromium top coat.
Comprehensive tests will be applied.

~ SOMDTA RARDO R~

-

Haslewmere—A charming Surrey town with many lovely Georgian houses and old inns.
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HE importance of the transmission on

a bicycle i1s obvious and it is all the

more surprising, therefore, that it is

so often neglected, For enjoyable cycling

it must be properly adjusted, aligned and
maintained.

When buying a chainset, it is always worth
while paying more for one of good quality.
The best type is known as “solid forged,”
which means that the crank and chainwheel

About the
are cast in one. piece instead of being

ey . TRANSMISSION

Worn thread drilled out Which are properly meshed and causing
and oversize high tensile additional wear to the chain. To avoid this,
bolt p check first that the correct length of bottom
_bolt used.  pracket spindle is fitted—ie.,, not a gear
casz clearance type. Now look at thé rear
hub to ensure that sufficient packing nuts and
washers have been fitted to extend the
width of the hub to the width apart of
the fork ends. Chainwheel and rear
» sprocket should now be in line, but if not,
_ pack shims behind the sprocket until they
are, A final check can be made either by
» sighting down the chain by eye or by means
~of ‘a steel straight edge. When derailleur
gears are fitted the chainring should be
» aligned with the centre of the multi-speed
» block, as shown at B in Fig. 4.

The derailleur gear, is not, mechanically
speaking, the ideal form of transmission as,
except when in middle gear, the chain is
running out of line. It is for this reason
that chain alignment is even more important
here as the amount of variation from true
must be kept to the minimum,

[ Make sure too that the chain runs

- smoothly over the various sprockets, pulleys,
etc., of the mechanism without touching the
guide plates in any gear. The use of
a riveted chain helps to avoid this.

The Chain
Both chain and sprockets can wear. Worn

A Chat

Original  stud
fixing, -

Fig. 1.—The three-
pinchainwheel- and
method of dealing
with worn threads.

Steel tube

Fig. 2—~Right)
Straightening

. E

pedal spindles. O B st o e v
il screwed into
" crank

Crank_held
in vice

much stronger and :

longer lasting

unit. This chain-

ring is wusually 5

made in two ~ 7\

parts, as shown

in Fig. 1, the actual - chainring being

fixed to the spider by means of three or five
bolts, The advantages are that a worn or
broken chainring can be replaced quickly
and a smaller or larger ring can be fitted
simply. - The snag is that the  threaded
holes in the spider sometimes wear and the
screws .tend to work loose. The remedy
is to drill out the holes and fit nuts and
bolts (see Fig. 1).

Truing the Chainset

Sometimes it becomes necessary to
straighten cranks which have become bent
out of true. This can be done by sliding
over piece of metal tubing and pulling the
offending member back mto truth, or if
available using a wringing iron, For
straightening pedal spindles use the set-up
shown in Fig, 2. If the chainwheel itself
is bent out of line, it can be straightened by
passing a long rigid lever of some kind
between the outer ring and the spider and
levering it back into truth (Fig. 3).

Chain wheel

Resr sprocket)

Chain Alignment

The chain should run in a straight line
between the chainring and the rear sprocket.
If these two are not in line, the chain is
pulled clear of some of the chainring tecth
(Fig. 4A) thus increasing the strain on those

Fig. 4.—(A) Chain out of lhne. (B)
Chain correctly lined up on centre
sprocket.

January, 1960

sprockets almost always can be detected by
the hook shape of the teeth and a badly
worn chain usually makes itself heard in
the form of grinding, cracking, or banging
noises. The easiest test-for a chain is for
stretch. This is done by pulling the upper
and lower strands of the chain towards one
another immediately behind the chainwheel
with one hand and seeing if the chain will
pull away from the teeth on the front of
the chainwheel with the other.

If the chain has been run for some time
out of line, it is quite probable that the

()

- Q

Free whee/ sprocket
removing . too/

Fig. 5..— (Above)
Tool for free wheel
removal. (Right)
Fixed sprocket
removing device.

side- plates have been sprung and the chain

will bend sideways. -Either of these- two
conditions necessitates replacement. The
chain should be cleaned and oiled regularly.
When overhauling the machine, soak the
chain in paraffin to clean it, dry it and soak
it in a bath of heated grease.

Sprocket Removal

This is a job which often causes trouble
for the cyclist, but whether it is a freewheel
or a fixed sprocket being removed, the

correct tools make the ,job an easy one.

Fig. 5 shows the tool required for unscrew-
ing a fixed sprocket. The chain is merely

+ wrapped round the sprocket teeth and the
¥ lever used to unscrew the thread. The

locking ring must be removed first, of
course, remembering that it has a left-han
thread. i
An entirely different too] is used for un-
screwing a freewheel. This is the “ Dog”
shown in Fig. 5. It is passed over the
wheel spindle and the two pins located in
the notches in the freewheel. It is fixed
in position by means of a locking nut, then
the dog is placed in the vice, the wheel
turned, thus unscrewing the free wheel.

Gear Calculations

The gear ratio of a bicycle is ‘always
expressed in inches, This figure has no real
significance except as a comparison between
one gear and another. However it can
be given some meaning by multiplying
it by o or 3 1/7 to find the distance the
machine will travel when the cranks are
revolved once.

The gear of a bicycle in inches is
ascertained by multiplying the diameter
of the road wheel (in inches) by the number
of teeth on the chainwheel and dividing by
the number of teeth on the rear sprocket.
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It’s Aimost Uncanny
What This Book Can Do

For You'!

Test its Amazing Powers

ABSOLUTELY

FREE

What is the peculiar influence of this
strange book ? Whence comes this almost
uncanny power which helps the sick back
to normal health—the timid to a new self-
confident personality, the unsuccessful

positions of eminence and importance ?
It does seem queer.

Yet timid, colourless

THE CYCLIST 15

to

people simply read this book—and instantly gain courage that performs seeming

miracles.

Downhearted, frustrated people scan its pages—and quickly begin to

overcome their handicaps. Men and women from every walk of life glimpse its
mighty message-—and feel 2 new giant power surging within them—an irresistible
force leading them to undreamed-of success.

A strange book ! A book that seems to
cast a spell over every person who turns
its pages! And yet there is positively
nothing queer—bizarre about its results.
The whole secret lies in this simple fact :
everyone has sleeping within himself
tremendous unused energy—extraordinary
personal powers capable of astonishing
development. ANl you need do is to
velease these dormant forces—grasp the
full sweep of their amazing potentialities

WHAT THIS FREE BOOK WILL
SHOW YOU

How to succeed at your work,
How to obtain vibrant health,
How to achieve seif-confidence.
How to-develop your memory.
How to relax.
How to master your emotions.
How to attain domestic happiness.
How to realise your ambitions.
How to win popularity.
How to gain perfect nerve control.
How to develop a magnetic
personality.

—then make them ready to do your bidding.

immediate Effect
And that is exactly what this singular
book enables you to do. it shows you how
to tap this vast storehouse of the power
within. It explains how to releas¢ your
own vital power—how to magnify it—
how to harness it for practical use. The
effect is almost immediate. Self-con-
sciousness changes to confidence. Timidity
gives way to courage. Humility retreats
before self-reliance., You zain poise that
commands attention. Charm that makes
you irresistible. Popular personal assur-
ance that reveals you to be a dynamic
personality that attracts friends and
opportunities wherever you go.

You must see this amazing book for
yourself. Test its influence on your own
personality. Send for it today—NOW!
Enclose 3d. stamp for postage. It’s
Free. There’s no obligation whatever.

PSYCHOLOGY PUBLISHING CO., LTD.
(Dept. PR/RI), Marple, Cheshire.

FOR REPAIRING
FIREPLACES

IN THE BLUE & WHITE TIN

PURIMACHOS LTD.

arm W 3250

mEITISH

SANTEES
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FOR FIXING LOOSE
& BROKEN TILES
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IN THE RED & WHITE TIN
FIXATILE

KOS PRICES

From Ironmongers and Hardware Stores

ST. PHILIPS, BRISTOL 2

Model supply and also Battery Charger.
Easily fitted. §3/-. P.P.

with cover. Size 5 x 5 x l{in.

KEY SWITCHES from 3/-.
SWITCHES, M and B, 5/4.

43, 41)-,

WiW. RHEOSTATS. 12 v, 5 a, l0/6.

NO FUSES to bother with when you fit a magnetic switch to your i2-volt Train or
Cuts out at 2 amps. on overload or dead short.

OUR WELL-KNOWN TRANSFORMERS. Input 200/240 v. Output tapped 3 to
30 volts 2 amps., or tapped 5.10.17 volts 5 amps. 24/6 cach. P.P.

F.W. METAL RECTIFIERS. 12v. | 2, 7/6. 32, 13/6. 42, 17/6. 6 a., 27/6.

MOTOR CYCLE OR SCOOTER BATTERIES. 6 v. I0AH. Hard Rubber Case
Weight 3 Ibs, 15/-.

RELAYS. We have large stocks of assorted types from 3/-.

LIGHTWEIGHT PENCIL BIT SOLDERING IRONS by famous maker. 200/240 v.
25 w. Indicator light in handle. (List price 24/6). 16/6. P.P.

TOGGLE SWITCHES.

NICKEL NIFE BATTERIES, 1.2v. 252, é/-. P.P. 3 x2] x lin.
ARMY MORSE KEYS, 3/-. LIGHTWEIGHT H/R PHONES 17/6. P.P.
MAINS TRANSFORMER AND RECTIFIER, Output 12 v., | a, 19/6. P.P.

SET. OF 7 H/S TWIST DRILLS /16 to }in., 4/-. P.P,
Post order only to ©

THE RADIO & ELECTRICAL MART

29, STATION APPROACH, SUDBURY TOWN , WEMBLEY, MIDDX.

P.P. Also ideal for model use.

DPDT, 3/6. MICRO

12 v. 1 a,2/6 PP

W. J. MEDDINGS LTD., Ipswich Rd., Trading Estate, Slough, Bucks.

MEDDINGS

i CAPACITY
15 BENCH DRILL

A PRECISION BUILT MACHINE TOOL
WEIGHT 154 1b, S SPINDLE SPEEDS

‘37.5.0 (complete-—3 phase)

(Chuck guard not included.) Pillar mode! also availoble.
Avaifable from all machine too! merchants—
write now for full details, to the manufacturers :

One of the Largest Manufacturers of Dnlhng Machines in the U.K

ENERAL
OF EDUCATION
Essenttal (o success in any walk of life ! What«

ever your age, you can now preparcat home for
the lmporl:ml new General Cert. of Education

ONREPAIRS =ro

poUNDS
3 gﬁfwbtes PANELS, WINGS &

' CORRESPONDENCE

~ FREE GARAGE WITH A

BRICKWORK FINISH

& UNDERFELTED TILED ROOF

COURSES

1xisting
"uper!y

RE P‘lk
PACK |

)/ demonsbraled, on
I I RY et A
Odlum 1 m mMenn'(s mppm separately.
I'musrmmn BOOKLET 286.

Kng FOR FORD 810 H.P.

; CAR BODY SHELL.

’2‘/‘"2’/?721 e d " ¥ Ready to assemble, £1 00
»

--.---J“eml for delails to I'huhra Dw oy

WESTPOLE MOTOR LTD.
8, TRENT HSE., BRAMLEY RD., Loxnon. N4,
PAL $§33) me

Exam., on *“NO PASS—NO FEE" terms.
You choose your own lub;ens—Educulonnl
C 1or T

big cxtension of subjects gives cveryonc the
chance 1o get this valuable Certificate.
SEND FOR FREE 136 PAGE BOOK
Full details of how yow can obtain the General
Cert. are givea in our 136-page Guide—Free
and witheut obligation. Personal advice on

request. -
Write taday, Schoot of Careers, Dept. 150,
29-31, Wright's Lane, London, W.B.

% School of Careers

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 - by local
10 FREE Send for FREE Garage & Portable T Tt
SPIRAX-SARCO LTD. Building COLOUR Bnocuykz Easy Terms,
(TECHNICAL DEPT.) Cheltenham, Glos. TI%Q?MEL?(E
terin 3:4 .

postable.
+Fireproof.
% Erection
Service,

J Approved

Northants. Tel. : Buricn Latlmer 533 &

L3
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: ARCOY

® Planes woods of all types
with or across grain with
no risk of splits or tears.
@ Blade  width  2§".
Depth of cut easily
adjusted from 0”- 7.

@ Cutter blades easily

@ Net removed for sharpen-
weight 3 ing. Honing fixture
approx. 5 Ib. available as extra.

PRICE £13.15.0d.
or Ist payment of 27/6d.
and 8 monthly instaiments of 35/5d.

ARCOY
RABBETTER

FOR USE WITH ANY
PORTABLE ELECTRIC DRILL

Depth of cutter ad-
justable from 0”-3".

@ Universal AC./D.C.
motor, single phase
S0 cycles 200/250 v.

Position of cut
@ REPATES from wood edge
@ SLOTS adjustable  from
. 0-1".
i SELLELS £1.19.6d.
@ STRIPS (Post & packing 2/-)
Comglete with Saw
@ TONGUES Available from.
& GROOVES ¢ Stock

PARRY & SON (Tools) LTD.

LONDON, E.C.1

POWER PLANE

329-333 OLD STREET,

January, 1960

would be

completely

lost...

.~ . without my Mole Wrench. It’s my third
hand ; always so very useful for repairs on
my car and for all sorts of jobs in the house,
too."’

You see, it locks on the job at any pressure
you wish, leaving both your hands free.
Just touch the release lever and—presto '—
it's ready again for the next job—super
pliers, vice, clamp, wrench all in one tool—
the versatile, indispensable Mole Wrench,

7 inch, 12/6d. 10 inch, 15/
From lronmongers, Motor and Motor

Cycle Accessory Dealers.

Make sure you ask for a genuine MOLE Self
Grip Wrench, and look for the name on it.

MOLE

TRADE ARK

SELF- G'RIP

WRENCH

1% any dificulty write. to M. .MOLE .& SON: LTD., BHAM. -8

4" ASTRONOMICAL
TELESCOPE
KIT

AN IDEAL PRESENT FOR ALL

AGES. EASY TO ASSEMBLE. A

HOBBY FOR TME FAMILY TO
SHARE

In these days of space exploration more
and more people are turning to Astro-
nomy to witness Man’s exciting pro-
gress to ot.her planets. We are the sole
distributors of this magnificent kit
which includes optically worked alu-
minium coated 4in. spherical mirror
and diagonal flat plus microsgope eye-
piece-glving a magnification of 31 times

when used on this telescope. The
ﬁnished article is light but sturdy on a
wooden altazimuth mounting enabling
free movement in both horizontal and
vertical plains.

PRICE £5.17.6 3% 5%

We can also supply” additional 78x eyepleces
at £2.5.6.

7

® VALVE SEAT GRINDERS

Hall (U.S.A)) E.J.A 220-230 volt. Complete
wifh lﬁlwheels Packed in meta! case. List
Price.

our price £8.10.0 p. & p. 101,

N.S.F. Complete

& 9in. VERNIERS

with case,

Reduced to £5.19-6g2/$°

SINE BAR CLINOMETERS

High quality Precision Instruments
for measuring to the nearest minute.

- P &
Complete with case, =D 96

g (%)

Branches

UNITED TECHNICAL SUPPLIES LTD.

29 TOTTENHAM COURT RD., LONDON, W.1.LAN {116
{Near Tottenham Court Road Tube)

3 Harrow Rd., W.2 (Opposite Edgware Rd. $tn.). PAD 1133

8 Queens Rd., High St., Watford. Tel. : WAtford 28168

®]” to 2” Micrometers
Goodall Pratt (U.S.A.). Brand
New. Boxed. £2.0.0 E: 1/%:.

VINAMOLD

MAKE MON EY—making casts with

A GRAND SPARE-TIME OCCUPATION

WITHOUT any previous experience you can mass-
produce any object from a chessman 1o a candiestick,
statuette or model ship, in plaster. resin. concrete, etc.
... with ¥ VINAMOLD,” the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare-time occupation with
minimum outlay.

Write for full-details and instructions. Also available :
Elsvzvol’laslcr Hardener SP.10 and very high-gloss Lacqiier

VINATEX LTD. ( OEPT. PM) Carshalton, Surrey.

OFFICERS'& 0.Rs’ 4in 1
KAPOK FILLED LINING &

v

, E; g
|V||_|NE FULL LENGTH
=
'ﬁm BeE (77 ol STORM COA‘I'
25 J£W£L(’ N\ » THEN 18 | These were limited f{ssue Jf
K FORTNIBHTLY for one short Arctic
4 7 Convoy only. Full length
Unbreakable Has i 3t Faw"n %uckiﬁstﬁrmpro?r
A coats. Specification :
maine psrhlngk. e oo £6.19.6 | GEL SR G Separate
Eomiere” VB ol oot e, 26 | MAE RIS DO |
cronlcally timed, Anti-magnetic. ** Knife- filled lining |

—as flat as that ! \’our chance to
uet first 25-jewelled watch of this type
ever.sold under £12 12s. 21 working, 4 dor-
mant. Lustrous finish. ' Evergold ' case
5-yr. g'tee—wizard timekeeper., Leather
strap, Luminous 6/6 extra and matching
bracelet 21/- extra sent on free approval.
Value in jeweller’s infinitely more. Ref. if
dissatis. description and valuation this
popular brand. Ladies' model octagonal
front. same price, Lists watches & rings.

quﬂted tor complete hea
insulation. Double hreasted. waterproor
protection in rain, wind and cold. Neat,
]nlot (ll)u ky. High storm collar 1S wool cloth
ne
cuft sleeves two large pockets.
motorists, outdoor workers, motor ¢ wcllst.s
town or country. Reduced prlce 34 to 36,
39/11. 38 to 40, 5/- extra. 42 to 44, 10/» extra.
Post.3/7. A sénsational bargaih—Less than
a § of cost ! Lists clothing.

NERAL SUPPLIES LTD.

COLDHARBOUR LANE, LOUGHBOROUGH

(DEPT. PMC/51), 196-200,

JUNCTION, LONDON, SE5 Open all Saturday. I p.m, Wednesday,

ront double thickness, wind roof



Now in its
2nd Edition

This famous and established book has "
a place in the “tool kit of every
lathe user . . . essentially practical,

", comprehenswe and right up to date!

e

and

This
revised edition
is extensively

ilustrated — 229

reset

photographs and
diagrams—and

is fully indexed.
ONLY 15s. net.

THE
AMATEUR’S
LATHE

by Lawrence H. .Sparey
“with a Foreword by
D. A. Russell, M.I.Mech.E.

HERE is a book that every amateur; every

small garage proprietor and every light
engineer will find of unending interest.  The
author has succeeded in giving a complete
course of instruction embracing almost every
process that can. be accomplished on the
highly adaptable small lathe.

A refreshingly new approach to the amateur’s problems,
combined with an  extensive knowledge of  professional
practice, enables the author to  provide information and
guidance on a range of subjects never before offered to
the small lathe wuvser. Here is no “scaling down” of
professional usage, but a truly practical work by a man
with full appreciation of the difficulties besetting the
average owner, with his small workshop and small lathe, who 'neverthcless
has a wide range of objects to be machined on it.

It is suitable not “only for the amateur mechanic, but for the professional
also. For the apprentice, the young engineer and the garage engincer with
limited equipment, no better book could be possible, if only because it reveals
in a carefully selected serics of examples, the resourcefulness and ingenuity

| FROM ALL
BOOKSELLERS

or in case of diﬁ?cdlty

CONTENTS

Foreword . The Lathe . Choosing a Lathe . Installing the
Lathe . Lathe Accessories . Measuring Equipment . Lathe
Tools . Drills and Reamers . Holding Work in the Lathe .
Marking Out . Plain Turning and Boring . Taper Turning,
Crankshaft Turning, Disc and Ball Turning . Screwcutting . at 16s. post free from
Milling, Shaping and Grinding in the Lathe . Lapping and George Newnes Limited,
Honing . Metal Spinning, Spring Winding, Turning Rubber,
etc. . Production Methods’ in Small Lathes . Care of the
Lathe. and its Accessories . Appendix . Handy Tables for
Home Mechanics . Index.

Tower House, Southampton
Street, London, W.C.2,

NEWNES

Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
Street, Strand, London, W.C.2, and Printed in England by W, Speaight & Sons, Exmoor Street, London, W.10.

-J- * Practical Mechanics * Advice Bureaw, COUPON
This coupon is available until January 30th, 1960, and must be }
attached to all letters containing queries, togethar with 6d. Postal

Sole Agems for Australia and New Zealand—Gordon & Gotch (Aksia). Lid. Sole Agents for South Africa Order. A stamped addressed envelope masi also be enclosel.

and Rhodesia—Central News Agency Lid. Subscription Rate {(including postage) : For one year, Inland 20s.;
Canada 18s. 6d.

Ov>rseas 18s. 6d.,
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One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well-paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.

Aero. Draughtsmanship Elec. Draughtsmanship

Jig & Tool Design Machine -
Press Tool & Die Design  Auto:nobile 9
Sheet Metalwork Structural e

Automobile Repairs
Gargyp» Management
Works M’gmnt. & Admin.
Practical Foremanship

R/F Concrete D
Structural Engineering
Mathematics (all stages)
Radio Technology

Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Installation
Engineering Inspection Television

Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering

Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survey Dr’ship.

Generators & Motors
Generation & Suiply
Aircraft Mainten, Licences

BUILDING AND STRUCTURAL

L.1.O.B. A.LAS. A.RS.H. M.R.S.H.
AM.LP.H.E. A.ALL.P.A. AFS. AR.IC.S.
Building Construction Builders’ Quantities
Costs & Accounts Carpentry & Joinery
Surveying & Levelling Building Inspector

Clerk of Works

Building Draughtsmanship
Quantity Surveying

Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.LS.,, A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Hea!th Inspector

Civil Service Exams.

BECOME A DRAUGHTSMAN—LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of
Engineering. Practical experience is
unnecessary for those who are willing
to learn—our Guaranteed ** Home
Study ” courses will get you in,
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig "and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING

(In association with CHAMBERS COLLEGE—Founded 1885)
(Dept. 29)

148, HOLBORN, LONDON, E.C.|

SOUTH AFRICA : E.CS.A, P.O. BOX NO. 8417, JOHANNESBURG
AUSTRALIA : P.0. BOX NO. 4570, MELBOURNE

FOUNDED 1885 - FOREMOST TODAY

Free Guide —SUCCESS: IN ENGINEERING

¥32-PAGE BOOK FREE/
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :
v  Openings, prospects, salaries, etc., in Draughts-

manship and in all other branches of Engineering

and Building.

How to obtain money-making technical qualifications

through special RAPID FULLY-GUARANTEED

COURSES.

MANY INTERESTING COURSES
TO SELECT FROM !

*

A.M.l.Mech.E., A.M.IL.M.L.,
A.M.Brit.l.LR.E., A.M.L.P.E.,
AM.I.C.E., A.M.LStruct.E.,
A.M.1.Mun.E., M.R.S.H.,
A.M.LE.D., A.F.R.Ae.S.,

London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS—QR 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--------—----------—--BE)____--I

]

: Free Coupon

l To: NATIONAL INSTITUTE OF ENGINEERING

E (Dept. 29), 148-150, Holborn, Lomndon, E.C.r.

] Please Forward your Free Guide to

I NAME

= ADDRESS

I ...................................... Y L L L LR R T T PR TR RIS N SR
My general interest is in ;: (1) ENGINEERING Pl i

g (2) AERO (3) RADIO (3) BUILDING | i e

I (55 MUNICIPAL WORK you are interested.)

1 The subject of examination in which I am especially interested is

..........................................................................................

To be filled in where you already have a special preference.
(2d. .stamp only required if unsealed envelope wused.)




