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NEWNES

actical Handyman

A THOUSAND-AND-ONE AIDS IN TWO HANDY
YOLUMES TO- PUT VALUE ON YOUR HOME

Here is - Newnes Do-it-yourself set for ‘your beokshelf for
constant -~ guidance—every facet of repair, redecoration,
renovation and hew-to-make in two handy volumes. The
whole work is written in simple language and you’ll save
money on every job you carry out ! Examine it and profit by it for
7 days—you will learn much in this way without cost or obligation.

980 PAGES * 153 SECTIONS - 1,600 PRACTICAL ILLUSTRATIONS

ettt N Build your own Garden and Tool shed. Paperhanging schemes. Plastic [~ =
N MMM LS Wall tiles and surfaces. Glazed tiles. Wall plugs. Painting—including | ]
. £ L paint rollers and spray painting, etc. Plastering. Distempering. Decorating | ' ’

Ceilings. Water Systems—repairing burst pipes, tap washers, flushing '
cisterns, lagging, air locks, etc. Drainage faults and remedies. Doors,
locks, hinges, sash windows, skylights. Roofing and slating sheds. b, s v
Gutters. Trellis, Fences and gates, Water Butts. Paths. Damp wall S
treatment. Bricklaying. Concrete work—mixes, pebble-dash, ornamental. Dry rot, wet rot
and woodworm, Floors—repairing, staining, polishing, laying lino and carpet. Glass roofs.
Glazing. Glass-cutting, drilling and frosting. Varnishing, Enamelling, Lacquering, French
polishing. Veneering, graining, marquetry. Carpentry—tools, timber,
joints, plywood, glue, etc. ** Perspex ” work. Built-in furniture. Shelves
and sliding shelf doors. Grinding. Re-upholstering and repair. Making
kitchen furniture. Making deck chair, bookcase, bedside table, folding
table, first-aid cabinet, firescreen, etc. Making leaded lights. Metal
work—riveting, soldering, cutting, beaten copper work. Electric defects

. . 5 I Muake this atiractive
and power tools, etc. There is even money-saving information on car o 4

troubles. Add value to your property by seeing this big set now.

Yo The finest bundyman books
I've ever seen. — G. H. G.
(Rotherham). Saved pounds
in decorators’ bilis—N. B.
(Birmingham).

CLAIM FREE EXAMINATION BELOW

Act Now—a set of Newnes Practical Handyman and Charts will be
semt carriage-paid for 7 days’ examination—if_you retain it the
Stanley handyman knife, worth several shillings, is yours as a free gift.

PRESENTED WITH EVERY SET

CASE OF HOW-TO-MAKE CHARTS

Full-data and drawings for : Gate Leg Eachin lhllnlm!dxle. ;::
Table-Bureau-Bookshelf-Garden Seat —— Al 16" x
Garden Chairs - Garden Table - Bath- S LEPHONE Doy ——

room Stool - Bedside Pedestal - Model
Cosster - Firescreen Table - Model
Yacht - Corner Cabinet Writing Desk
Hall Telephone Desk - Model Electric
Launch - Table Lamp - Dolf's MHouse

PLUS THE

SR rew :

N I 25

4_:’{

() 99 - [ -
GEORGE NEWNES LTD., 15-17 Long Acre, London, w.C. F sT E T
| Fcarc send me PRACTICAL HANDYMAN without obligation to purchase. 1 amous AN'. Y l‘|mm|ng Knlfe
i wHi teturn it in 8 duys or send 10 - deposit & days after delivery aid you will 1,3"" _
[ ¢omd the Free Staniey Knife, Thereafter 1 will vend 10 monthly puyments of 10/~ Complete with two double ’
l paying 110/~ in all. " Cush in 8 days 105/~ blades and  special extra
blade for garden work,

I Mr., Mrs.,, Miss .....ciooiveninenaen Naiiais - 1 0o PUTTR O P P PN PP - The Stanley
| Kife witl:—
i AGUPERE 1ov. ovrviaeiioninsanneessmetressonsasstfornsdassreasttorennerssssnesssitsiiiiniasseereess cul and trim
1 ) cardboard, wallboard,
i TN Sep— ol T o o T 00RO R 0 Tick (V) where applicable ToattieF, roofing materlals,
i HoumeOWNER inoleum, carpets, wallpaper, up-
l Oeckpalion .. acinosseiies N PP [Herune hoddes holstery materials, plasterboard, poly-

Living with Pavenry thene, veneer, rubber, rope, canvas, packing
I Your SiBRAIHPE......covivrasarsreiiorsicioisantaiiiossiseninsiisissssiomes Rosging Address inaterials, etc. Worth several shillings, it’s yours free!
! {Qr Parent signs i you are wnder 21) HA 149




October, 1959 NEWNES PRACTICAL MECHANICS 1
DO -IT-YOURSELF
TRAINING TECHNIQUE

= wRADIOs ELECTRON/CS

yﬂ(l l&lk,{/ a/ﬁi/g yay 8”,[ p, ve SIMPLE..PRACTICAL...FASCINATING

Announcing—after many years of highly successful operation in the U.S.A. and in Europe—the latest

system in home training in electronics (after complete adaptation) is now introduced by an entirely new British *

training organisation.

At last—a comprehensive and simple way of learning—by practical means—the basic principles of radio and

electronics, with 2 minimum of theory. LOTS OF

You learn by bulldlng actual equipment with the components and parts which we send you. You advance by

simple steps using high quality equipment and performing a whole series of interesting and instructive experi-

ments. No mathematics !

Instruction Manuals and our teaching staff employ the latest techniques for showing clearly how radio works INSTRUCTIVE
in a practical and interesting manner. You really have fun whilst learning ! And you end by possessing a

first rate piece of home equipment with the full knowledge of how it operates and—very i important —how to

service and maintain it afterwards. Such knowledge can also be used to service other person’s equipment EXPERIMENTS
if needed.

In fact for the * Do-it-Yourself '* enthusiast, the hobbyist, or those wanting help with their radio career :rzmmg

or to set up their own full or part-time servicing business—then this new and exciting instructional system is AT HOME ¢
exactly what is needed and -it-can all be provided at very moderate cost, easy payments available. Post the

coupon now, for full details. There is no obligation of any kind.

BUILD YOUR OWN RADIO EQUIPMENT
HI-FIINSTALLATION ¢ TEST GEAR—AND
LEARN AS YOU DO IT.

Lots of insTrucTive THIS BROCHURE_

BRITAIN'S MOST MODERN ELEC- SO POST TODAYl """" . T 10/59-
TRONIC TRAINING ORGANISATION L e do not employ representatives.

T et

To RADIOSTRUCTOR (Dept. G.28),
46, Market Place, Reading, Berks

Please send full details of your Radio Equipment Courses
without any obligation to :

Namel........ . S5SNI st O i W
ang ) sLock
Address......... 00 0% et b B ve-bol £ SCAPS
Y PLEASE §

L~

o WK 3251
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GAMAGES

SPECIAL OFFER—STURDY STEEL-SECTIONED
FOLDING BENCH iieiasnaierons, hufiorten uh aensy

ien not in use it can be lolded flat, and stored out of the
way. Approx. size : 42in. long, 18in. wide and 32in, bigh.

ASTONISHINGLY Carr. & Pkg. 66 ertra if
LOW PRICE 6 outside our extensive van area,
THE ‘RIGID’ MULTI-PURPOSE COMBINED

VIGE & SASH CRAMP

This Tool can be a boon to-the Handyman or Tradesman
alike. Being of a sound robust conmstruction it is two
essentlal tools in one unit. It can be fitted to the tup of
any bench, The Vice opens up to Bin. and the Sash Cramp

takes up to 3din.
Approvmmu; weight of thix combmed 59,6
tool : 141bs Carr. & Phy. 6/6G.

Offered at a Small Fraction of the Cost of Production—
WORLD FAMOUS

Type ‘F’ ex-W.D. TELEPHQNES

The best ble telephone ever . with a range {n excese
of § miles. Ideal for short or long range work. Large numbers
have been supplied to farms, civil engineering projects, outside
broadeast units and offices. Used, but all have been checked
and fitted with NEW BATTERIES Wire extra.

BARGAIN
Or 64/9 each,  PRICE £6.9-6 PAIR

If outride our van urca Part Carr. & Phy. 4[6.

THE NEW WODEN ‘QUIKSAW’

FOR REPAIRING FOR FIXING LOOSE
FIREPLACES & BROKEN TILES

i 3 774

Converts your Electric Drill (any make) to a usetul

wilth
Blade.

VL iz 1 107 14 | Az.1 | PORTABLE POWER-DRIVEN SAW in seconds.
Fits straight into the drill chuck. No tedious assembling
IN THE BLUE & WHITE TIN IN THE RED & WHITE TIN or dismantling. ; . )
Gonlne The Sin. Saw Blade gives a l§in.
KOS PRICES FIXATILE < p 50, max. depth of cut. Suitable for

RIP-SAWING, CROSS-
CUTTING, Etc.

If outside our van area Post & Pkg. 2/6.

From l:onmonge:s and Hardware Stores
Gamages Tool & Motor Accessory List FREE on request.
PURIMACHOS LTD. st. pHiLPs, BRISTOL 2 GAMAGES, HOLBORN, LONDON, E.C.I, HOL 8484
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The Flamemaster
hand torch

* FLAMEMASTER is a registered trade neme of STONE-CHANCE Led.

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

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

BUCK & HICKMAN LTD.

2 Whitechapel Road, London, EA
also at 8irmingham, B8ristol, Glasgow, Leeds and Manchester

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

A REVOLUTIONARY NEW BRITISN INVENTION,

Y Uses standard
tapes
Y Plays at 74"
per.sec.or 3
other speeds
Y Records direct
from radio or
microphone
v Erase and
fast rewind

As easy as putting |
o G recov:

£13-12-0

OR EASY TERMS

Instantly turns any gramophone

{
into a first-class Tape-Recorder | vy, e —
and back into a record-player in a moment!

(4 y
You simply slip it on to your turn-  “ Real hi-fi results® ’, “ Better than many 50~ VOGUE
table and you are ready to record ¢2hed M- recorders . - 7. These arc typical

. E . comments of famous lechmcnl journats. This
direct-from-radio or microphone  wonderful newinvention means that any gramo-

. the voices of your family.,.radio pro- phone owner can now add superbly good tape

gnnmmes . your favourite music—and you<an xvccordmg facilities to existin, z:qunpmcm1 ata T R' P L E P U R P 0 S E S ET

umaml) plxy it back thro’\:gh Ey‘m.;rkownpzzx;no- /ral.hgn of the ué::;al _?m Full details, phmc;ls, T wy, .
or radio wir elike* ity.. cations, Easy Terms, etc. are given in the ohnson

Khdt by the people who designed and manu- &e::ndcck Book. Send for your copy today— ¥ J Iy (;guecd dmt(‘)es come in sets of three and

facture radar instruments for Viscounts and FREE and entirely without obligation. are separately colour: range, GTCV, White. By

Brinanniss, ¢he amazing FREE BOOK—POST NOW these colours vou will identify them for each processing

Gramdeck now b f
‘;;-::_ec”d?:: s L job and retain them for specific chemicals. Strongly

Yacilities to cvery gramo- @ To: GRAMDECK (Dept. PM/E02) ] moulded in plastxc, they arc available in half plate and
phonc owner, at littie extra g 29/31, WRIGHT'S LANE, LONDON, wsi [ whole plate sizes: Prices :
"c;:;em'ous simple . ; [ ] R e sk ogk s 1
- i Geony o 5
on earth did no one lhmk a‘?’{ B NAME SET OF 3 2 PL. 6s. ‘)d- H SET OF 3 % PL. 12s. 9d.
it be/’ore"' — TH
RECORDER. @ ADDRESS.

SOLD BY THE LEADING PHOTOGR,/PHIC DEALERS

~JO]‘iiNS()NS FOR CONFIDENCE

OF HENDON LTD IN PHOTOGRAPHY

Gramdeck

GRAMOPHONE VAPE RECORDER
GRAMDECK TURNS A TURNTABLE INTO A TAPE~REL

-
A
L
=
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—WITH 12-PAGE INSTRUCTION BOOK
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Here is a precision instrument that you will be proud
to own! This well-made, easy-to-use 5 LOG-SLIDE
RULE is equipped with scales A.B.C.D., and Log-Log ;
Sine and Tangent table, and table of Decimal Equivalents.
Instruction Book gives valuable information on the
use of the Rule for all types of calculations.

this hanady ,
POCKET SLIDE RULE

to al/ w/; purchase the

Indispensable to the Student, Apprentice,
Workshop Engineer, or interested Layman

HERE’S just what you need ! This mammoth 768-page
volume—the most comprehensive amd authoritative work
of its kind—forms a complete guide to the principles and
techniques used in modern engineering workshops.
Examine it in your home NOW and, if you decide to
keep it, you get a splendid Pocket Slide Rule
ahsolutely FREE'!

The Encyclopaedia of Workshop Practice has been specially
planned to meet the everyday requirements—both practical

—and theoretical—of the apprentice, technically-minded
layman, or the engineer-in-the-shop seeking to increase
his knowledge and earning power. Ten practical experts
explain every aspect of workshop practice and terminology—from abrasives and arc
welding to zinc plating—in hundreds of clear A-Z entries. Nearly 800 specially prepared
drawings. Limited supply—make sure of your copy NOW ! De Luxe Edition, superb
leathercloth, yours (if kept after free examination) for only 8/- down and 2 monthiy
payments of 7/6 (23/-). Cash price 22/-. Prices include 1/- towards cost of packing,
postage, etc., on this volume and your FREE Slide- Rule.

NO RISK! NO OBLIGATION'!

Send for and examine this great practical volume without obligation ! Yours on
seven days' approval, together with the FREE Pocket Slide Rule as described.

POST FORM AT ONCE/! Inilnad

offer, simply fill in
form and post in
To: Dept. E.A.29. People’s Home Library. Odhams Press Ltd.. Basted, Sevenoaks. ; 2d. stamped, un-
Kent. sealed envelope to
Please send me WITHOUT OBLIGATION TO PURCHASE * Encyclopaedia | pent F.A.29 Ple’o le’s
of Workshop Practice *” and FREE §” Slide Rufe. | will EITHER return these in DR £ P
good condition. carriage paid. within 8 days. OR send down payment of 8/ eight | Home Library,
days after delivery. then 2 monthly instalmenis of 7/6 (23/- inc. 1/- postage, etc.). | Odhams Press Led.,
ALTERNATIVELY, I will send 22, - (inc. 1, - postage. etc.) eight days after delivery. I Basted, Sevenoaks,
1 Kent. Book and Slide

Rule come to you on
| FREE APPROVAL.
Put tick where applicable = Cash...... Terms...... Householder...... Furnished Prems...... | If satisfied you send
Unfurnished Prems.......Hotel......Live with parents...... Lodgings...... | remittance (down

USE BLOCK LETTERS BELOW o payment of full cash),
otherwise you return
............................... NAME | Book and ySiide ik
Full Postal | in 8 days. Offer
-------- ADDRESS | applies in U.K. and
Eire only. closes Oct.

‘HURRY !

Signature. ... Occupation.....
(Persons under 2| will be sent a Guarantor Form.) Age, if under 20

Firmly affix 0T
2d. stamp
E72 IPTATTZATL. « cxaiion e o S50 ails - siie s » » s ere 8 sl e asio PR o e StstETtE S E.A.29/0ct. 59 3.

Yours entirely FREE!

768 PAGES

NEARLY

800 ILLUSTRATIONS

Subjects covered include :

Machine Tools, Jig and Fixture Design,
Gauges and Measuring Instruments, Draw-
ing Office Practice, Machine Processes,
Tool Setting, Lathe Work, Gears and
Gear Cutting, Drilling, Riveting, Screw-
cutting, Polishing, Rust-proofing, Electro-
plating Metals and Alloys, Case Hardening,
Tempering, Brazing, Soldering, Electric
and GasWelding, Forging, Foundry Work,
Sheet-Metal Work, Plastic Manufacture
and Moulding, Power Transmission,
Electric Motors, etc.

Special Supplements on :

Workshop Mathematics, Planning and
Machine-shop Layout, Material Storage
and Handling, Time and Motion Study,
Useful Tables.
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the new make and mend material |

Here is Plastic Steel—the wonderful, new material with hundreds |
of uses for practical handymen. Plastic Steel is precisely what its |
name implies : a plastic paste containing 809, steel. You i
simply add the special liquid hardener, mix very thoroughly, then i
apply it. It’s as easy to use as modelling clay, but in two hours 1t

sets steel-hard. It 7s steel. Real steel in plastic form. {

IT BONDS - IT MOULDS - ITFILLS - IT SEA.LS}

Just ook at this simple jig :

L=

A jig to hold a spherical component’ for
driliing. A suitoble box coated with mould- pressed half-way inte the Plastic Steel which
relecse is filled with Plastic Steel. is left to harden.

When set the sphere is removed, the mould The sphere is gripped in the mould with o |

tibped out of the box and sawn in half. clamp ‘and is held for drilling. Soldering ceases to be a knotty problem
Use Plastic Steel to make gadgets make dies, jigs, moulds. Use .t the moment.you use FLUXITE. Solder
:md1 components, mend tools and in the house, in the garage, in flows on easily and smoothly—and stays
appliances, weld broken metal the workshop, and for hobbies | . on. For over half a century FLUXITE has
parts, renew stripped threads and and handicraf’ts of every kind. ] b v

been the choice of craftsman and engineer
alike and, in this age, its reliability and

speed has made FLUXITE even more In
as ‘c ee demand than ever,

TRADE MARK
A DEVCON PRODUCT

Plastic Steel is made only by Devcon Limited,
Nassau, Bahamas, B.WJ., Covered by UK. and l |T
|

foreign patents.
h COMPLETE KIT containing jar of Piastic Steal,
As advertised on T.V. phial of hardener and full instructions. Stocked by

ali good Ironmongers and ** Do-it-Yoursell " Shops. | sl M PL' F ' Es
Sty i ¥ SRRy A
cover part cost of postage 3
and packing. B MRMRSIMISS i SOLDER 'NG !

i

: plete kit of PLASTIC To: E. P, BARRUS (Concessionaires) LTD,,
l

|

l

= 2P*e.ase advise name of | ADDRESS ..
|

I

|

|

-

|
Please send me one com- =

|
STEEL as advertised. | 12-16 Brunel” Road, Acton, Lendon, W.3.
enclose 7/9d. plus 3d. to l

{

nearest stockist of I
PLASTIC STEEL. | I i

{If name of stockist only is M .o [
required, please cross out I
item | and send no money.) l
L)

FLUXITE Ltd.,, Bermondsey Street, London, S.E.|
G.Ma8l
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Only the threaded part of a screw should
enter the Rawlplug. If the plain shank
enters, the holding strength of the
Rawlplug is reduced. It is because the
screw makes its own thread in the
Rawlplug that renders it easy for the
screw to be removed and replaced with-
out impairing the efficiency of the fixing.

What size of hole to make

= 2>

= = l‘

The corresponding size tool, Rawlplug and screw should
always be used together, i.c., No. 8 tool to make hole for a
No. 8 Rawlplug and screw. This ensures a snug fit for the

Rawlplug and the right compression of the fibres against
the sides of the hole as the screw enters.

Why the Rawliplug should _[
be countersunk N

We recommend that a Rawlplug be counter- —
sunk slightly below the face of the masonry. _~
This ensures that the screw travels dead centre
down the Rawlplug and the fixture is pulled
up flat against the wall. —

How strong is a Rawlplug fixing

<= - As materials vary in hardness it is obvious
that a Rawlplug can only be as strong as the
screw used or the material into which it is
fixed, whichever is the weaker. It is also
governed by the efficiency of the person

I
making the fixing. It is, thercfore, not
possible to give a hard and fast formuia.
What about tile or plaster

It is advisable to take a Rawlplug into
the brickwork behind the tile or plaster
facing. Otherwise there is danger of a
tile cracking with the expansion of the

Rawlplug or the plaster crumbling away.

‘This also points to the moral never make

a Rawlplug fixing in the plaster _

coursings in brickwork or lath and - -

plaster walls.

How long will a Rawlplug last

Rawlplugs are rendered waterproof and vermin proof during
manufacture. They will not deteriorate if kept for long
periods. When correctly fixed into masonry they will not
rot or disintegrate if left undisturbed. Heat or cold does not
affect them and they can be used indoors and outdoors with
complete safety.

B652
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f.What do you know ahout

= Rawlplugs have provided a simple scientific
answer to making permanent screw fixings in all
kinds of masonry. When you buy Rawlplugs you
know that you are getting a reliable product, and
that if the simple directions are followed you will
be highly delighted with the result.

—

Simple rules to follow

A. Keep turning the tool as it is

being tapped with a light hammer. This
prevents the tool jamming in
the hole. A succession of light
rapid blows will more quickly
penetrate the masonry than heavy
blows with a large hammer.

e

[

B. Insert the Rawlplug which should be sunk
below the surface of the masonry. A long thin
Rawlplug with the corresponding screw is
advised for fixing in soft materials.

€. Give the screw a few turns into the Rawlplug
with the fingers to open up the centre. Then
withdraw the screw, offer up the fixture and drive
the screw into the Rawlplug with a screwdriver.
A slight squeaking noise indicates that the screw
is obtaining a strong hold in the Rawlplug.

L

A It

| I’“I ‘.m

I

I am interested in making successful fixings
with Rawlplugs and would like a copy of

It

=  the 20 page booklet “A.B.C. of Fixing” for =
which I enclose 3d. stamp for postage.
S NAME... =
ADDRESS
= e COUNTY e
The Rawlplug Co. Ltd. Dept. JES, Cromwell Rd., London, S.W.7 & g
= Practical Mechanics 1058 =
=l I \ M i

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7
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Versatite Wire

Single-strand 18-
gauge with P.V.C.
covering which
makes it rustpmof
Extra stronsg, ill

ete. ete.
steel alloy and hav-
ing a resistancs of
approximately } ohm per yard this.can be
used for electrical wutk %o'i}: b;-:!:vinoxn
wrapping round water pipes, €

drum containing 3,000ft. Price 98, plus
3-

o Dim and Full ’ Switch

Particularly vseful for controiling photo-

fincod lamps which have only a.short lite
at full brilliance. This toggle switeh has
three positions, the first position puts
two lamps in sefies at half hrﬂuance for
setting up, the second position is off and
the third position full brilliance for the
operational shots. Also useful for con-
urolling night ligi‘l.s heaters. ete.. etc.
Price 26 eacch. S. post 9d. Civeuit dia-
gram included.

Hi-Fi Snip
infinite Wall Baffle

Gives really su-
perb results with
only a low-
priced 8in.

speaker cut-out
,for tweeter,

Speaker Bargain
4 12in, Hi-fidel-
ity loud-
speaker.
flux.
manent
magmet  tvpe
with standard
3 ohim speech
[ coil. will
handle up to
12 watts. Brand new hv famous malker.
Price 32/8, plus 3/6 post and lnsurance
an 8in. }H-Flu'( 27 8.

This Month’s Snip

Car Starter
Battery Charger
Due to a fortunate
purchase we are able
to offer you 3 fine
ready-made high out-
put battery charger
in stove enameiled
sheet steel louvred

and has a variable rate
selector for trlckle charging. also a
meter to show charging rate. Suit-
able for 230/250 A.C. mains. Made to
sell at 85/-, but offered this month at
special snip price of 55/-, plus 376 post
and insurance,

Fluorescent Kits

z1
Qﬂl ,
Complete kits of parts less tube for
fluorescent llghtlng Comprise five Items
as follows : best quality Impregnated
choke ballast unit, canister starter,
starter holder, two lampholders,
40 watt ?
80 watt ... 24, 3
These kits are for strip tubes, but if you
wtsh to use circular tubes then the prices

Circular 40 watt

Circular 80 watt 25/-, plus 2/6
Complete ready to work ﬂuorescent
fittings, beautifully made., stove enam-

21/-, plus 2,6 pos%

elled white ;: all have polyester filled
chokes and fitted interference sup-
pressors.
5ft. 125 watt 59/8
5ft. 80 watt 39/6
L. 40 wat 32/

att .,
Circular 40 watt 49/8
Circular 80 watt 58/6
- D

2. 20 watt . 1296
3. Wwatt ... 31/8
3lin. 13 watt 32/~ (miniature Lube)

. Note these prices do not include tubes

and represent only a selection of our

camplete range of which a list is available

on request. (Special Snip Offer : 40 watt,
te with tube,

Medresco
Hearing Aid

As supnlled by
National eaith,

v over-
hauled and in good
working order with

supplied as an extra
for §- e,
Saperior model—new—higher  gain—
and self-contained batteries £710:0.
or 10~ deposit and 15 fortnightly pay-
ments of 10:-.

Stereo Outfit
Stereo Amplifier outfit comprising

7 watt twin channe) amplifier for
A.C. mains working and two 3
P.M. Speakers on veneered and
polished corner bames Whole outfit
giving really & reprodertion
and amazing 3D eﬁect.s £14 complete,
plus carriage and insurance. Or £]1
(llg\vn and 28 weekly ' pavments of

Gyro by Sperry
Made for use in Aircraft. This is, an
air-operated Gyro, it really is a

Superb instrument, made io ihe
ciosest limits of precision.
Brand new in original air sealed

packing. probable cost areund €59
each. Our price only 15-. ples 26
post.

A.C./D.C. Muitimeter Kit

Ranges : D.C. volts
05, 050, 0-100. 0-500.
0-1,000. A.C. volts 0-5.
0~50 0-100, 0-506, 0-1,060,
D.C. milliamps 0-5,
0-100.  0-590. Ohms
0-30,000 with internal
batgeries. 0-500,000
with external batter-
les. Measures A.C/

D.C. volts D.C. current
and okms. All the
essential parts includ-
ing metal case. 2in.
moving +coil meter, selected resistors,
wire for shunts, range selector, swi 8,
calibrated scale and, full instructions,
price 19/8. plus 2/6 post and insurance.

For Portable
Radio or
Player

This fine cabinet as {llustrated but
less contro! knobs iz available this
month at a special snip price of 1248,
plus ¥6 post and msursnce. Size Is
134im. x 9In. x 4in. and it is nicely cove:

in two-tone I.C.I. fabric.

Miniature
Microphone

American made

Dynamic type eal
bargain at 16 nlus
8d. post.

Suitable Wales,
London, Mldhlmds

{Metal case nvaﬂable A8 @n extra.) Price
only 19#6. plus 2/ pest and insurance.
PData [ree with parts or availahle seper-
ately 176

Please send two more kils, the one you sent
lasl week: is perfor mma magrntficently,
We receive this sort of letter every day

compte . 39 8.) If or deﬂ'ng hy the week, =0 if you have hesitated because
post add carriage and insurance ; up to you thought our kits too cheap you need
150 miles 5:6, up to 250 miles /6. hesitate no longer.
Electronics (Ruislip) Ltd.  Electronics (Croydon)Ltd. | Eleetronics (Fhusbury
Eiectronics (Manor .
42-46. Wisdoill Hill,| 266, London Road, Park) Ll
Park) Ltd. Ruislip, Middx, ey 29, Stroud Green Rd.,

520, High Street North, ‘Phone : RUISLIP 5780
Manor Park, E.12. | payf day, Wednonisy.

Half day, Wedneaday.

Finmsbury Pari;, N.4,
Phooe : ARChway 1048
Hali day, Thursiay,

Phope : CRO 6558
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Build this WORKING
surretL Tyre TRACTION ENGINE

3 INCH SCALE
Length 143 in.
Width 6} in

Height at chimney 8} in.

MODEL SHippg 4 MGy
CAk10gu Hmm‘

What could be more delightful to build
than a Road Tractor ! Yet even enthusiasts
hesitate to tackle this type of model because
of the intricacies in design and casting,
| especially of the road wheels. This set of
castings is planned to give all the pleasure
of construction without the more tedious

work. The road wheels are single castings g;!‘d S Ey o]
. . ipping an ngineering

and need only machining and filing. Cacigiue bt SISl ©
Set of four sheets of drawings, 14/6 formation  and  Hlustrations

» X . L 1 concerning Model Engineering,
How to Build a Traction Engine.” a fully illustrated  ogether with helpful lises of
booklet on this model can be supplied on request. Price U/-, fictings and parts.  Price 2/6,

Everything for your choice at the

BASSETT-LOWKE meodel shops

LONDON, |12, High Holborn _
MANCHESTER, 28, Corporation Street

Write for leaflets and catologues to our Head Office e
and Showrooms : 18 Kingswell Street, Northampton SR
-

! FOR YOUR CONVENIENCE——EASY NO DEPOSIT
INTEREST FREE DEFERRED TERMS ON ALL GOODS.
Send for further details.

{177 T.v. 19 GNs. 72

1 LAST

* FEATURES *

@ Beauciful latest finish cabinet in contemporary style
covered and washable.

@ Polished legs (8in. optional extra for 25/-,

@ !7in. BRITISH Rectangular Tube. Guaranteed fuliy for

[ 12 months.

@ 3 Channels, " Turret Tuned "'—ITV/BBC.
coils at only 7/6 a pair (with order).

@ Chassis. 14 BV A. Valves—Salvaged but reconditioned
and guaranteed 3 months. Carr. & Ins. 30/-.

*REPLACEMENT RE-BUILTT.V.TUBES—

£8.10.0. 12 months fult guarantee. All sizes except 10in,
Carr. & Ins, 1556, Or yours for B 6 initial payment tplus
carr. & ins.) & 19 weekly payments of 8/6.

DUKE & co. {,_ZEPQ "3: '2()).062”3 Romford Rd,, Manor Pk, E,I2.
—— 1/3

Extra

OFFICERS Bin| MILITARY

KAPOK FILLED LINING

were limited i<sue
for one short Antarctic
Fufl jength |

Quter coat. 2 rate:

3“3“ Sengfféiep)gg | lnnter pxlooﬂmz 1131 Wonll}em
ree 7:days’ appro. Oash’ p}us mt,ur IE A AL SNn ing DIl
refunded if not worth T ke w h gwuﬁp‘f’(‘; oggxede l:mux 39,"

dealer for independent va!uat.ion insulation. Dmﬂﬂg breas

chrome leather of finest quality. ca]f waterproof. protection in raln wind and
lem.&mgo}es and heels of finest HEA cold. Neat. not bulky. High storm collar is
woal cioth lined Front double thickness,
windproof cufl siceves, two large pockets.
Idea.l motorists, outdoor workers, motor
, town or country. Reduced price 34
mas 2911, 38 t0 40, 326. 42 to 44. 38.6.
Post, 3:6. A sensational bargain—Less than

aquarter ofcost ! LISTS, TERMS.

EADQUARTER and {(("JENERAL SUPPLIES LT

(DEPT. PMC/48), 196-200, COLDHARBOUR LANE, LOUGHBOROUGH
ljUNCTION LONDON SE.S. Open all Saturday. | p.m. Wednesday.

. pegged and riveted. By
hest makers, every pair bearing maker’s
name, which cannot be publish For
M/Cyclists. Gutdoor Workem Riding, Flsh-
ing, etc, ldeal Jackboot. Sizes5 t09, 11
13. Unisswed. Also LONG WHITE wool -;ea
socks, only 7 8 vair. LISTS FOOTWEAR.
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Artist’s Alr Brush

SPRAY TODAY

with

GENNAR
MINI-SPRAY UNIT

*The lightweight (121bs))
compres2or with the New
FULL SIZ)Y spray gun

*Continuvous spraying at

*.\lu}imunl pressure 110
.=k,

* Pressure gange and
rélease vahve buill-in

Spark PPlug Cleaner

Garden.
Iulk Ligquid Sprayer

Easy Terms
Arvanged

Write today for Full Details

ey o S tn —— y a— — i et S ]

GENNAR ENGINEERING LTD..
3 President Py London. E.C.1
: CLErkenwell 3717

Spray Unit r
Complete
£26-9-0

Telephone

Name

I MEDDINGS

;i CAPACITY
15" BENCH DRILL

A PRECISION BUILT MACHINE TOOL
WEIGHT 154 Ib. 5 SPINDLE SPEEDS

£37.5.0

(Chuck guard not included.) Pillar model also available.
Available from all machine tool merchants—
write now for full details, to the manufacturers

W. j. MEDDINGS LTD-, Ipswich Rd., Trading Estate, Slough, Bucks

One of the Largest Manufacturers of Drilling Machines in the U.K.

{complete—3 phase)

MOTORISED
SAWBENCH

147 x 14", cast machined table, rise

and fall spindle. takes

saws up 1o 8", depth
of cut 2§".

“ZYTO”
8//

TOOLS & MACHINES
o
WOODWORKERS

ano
METALWORKERS
i

i

PRICE £25-10-0 ILLUSTRATED f;..'»s"":.'_?':l:.e?.gu‘lg
or First Payment 51 - DETAILS e
and 8 Monthly Payments 63,2 POST FREE New lliustrated Cata-

logue of Tools and
Machinery for Wood
and Metal Work, Price
2/6. Refunded on first
order of 40/-.

S. TYZACK & SON LTD.

341-345 OLD STREET, LONDON, E.C.I.
S1iOreditch 830t (10 lines)

NEWNES PRACTICAL MECHANICS
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This model farm
cost less than 2’6

——
Vi

4

S

]

i
1
|

|
-

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

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

MAKE IT AND BAKE IT IN

SANKEYS

TIC CEMENT

Obtainable from your local lronmonger or Hardwareman and many
Art Material dealers. Ideal for making—

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

Post this Coupon today for your Instruction Book.
CUT OFfF HERE

I EIYNTIRTELLERS Dept. P.M,, liford, Essex
Established over a century

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

Enclosed Postal Order value éd. (not stamps).
NAME (Block 1eLters)....cuvueusisesisisiionnassniissssacssrronnanerssssssans
ABDDRESS ., . e csss s dbaaslstie se s seesas o bsssaas oomBapono0s0a 00090000

To |




Could this be the spring

you’re looking for?
Then you’ll find it dewn bhelow

Whatever you need in the way of  people—a simply unlimited assort-
springs you'll find in ‘the range of ment from our tremendous range
TERRY’SBOXESOFASSORTED  of springs of every variety. The
SPRINGS — compression, expan-  boxes shown here are only a few
sion, long, short, light, heavy—  examples—why not let us send
the lot. you our illustrated list showing

Just the job for you experimental  them alf?

NEWNES PRACTICAL MECHANICS Qctober, 1959

sion Springs. 17 to 47 long,
22 to IBSWG, } to 7
diam. 6,6 cach.

Small ExPam10n Springs.
" to 1}° long. 4° 0l

diam., 18G 1021G.96cach.}5/6 each.

No. 760.
3 doz.
Assorted. No. 388. !
3 Light Compres- gross Assorted 1 No. 98A. 3 doz.

Assorted 1”° to 47 long, }°
to {° diam., 19G to 15G.

Cut production
costs with Terry
Wire GIRCLIPS

(Square \
( 2)) Section)

We can supply fmm stock
in sizes from §” to §°.

No. 757.

Extraf No. 466. ! grossy
Light Cnmpl‘cs- A\S(!r!ed Small Expansion|
sion. | gross Assorted, i° to 1} long.
t07/16"diam., 1" t0 2} long 3;)32' to 3/!6’ dmm , 221G
2710 19 S.W.G. 15/~ each. fto 24G. 6/6 each

No. 1024. 20
Compression,
Springs. 12° long §” to }*
diam., 24G 10 18G, suitable
for cutting inlo shorter
lengths ; and 30 Expansion
13”10 12° iong, 5/32" to 3"

No. 758. 0.753. 3doz.
Fine Expansion ] Assorted Light Exp«msnon

Springs. | gross Assorted]}” to !* diam., 2 to 6"
" to §* diam., 1" 102" long,Jlong, 22 10 18 S.W.G.

diam., 22G to 16G

L
27 t0 20 S.W.G. 15/- each. §10’6 each. 24{- cach.

TERRY’S

ASSORTED SPRINGS

Herbert Terry & Sons Ltd; Redditch, Wores.

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

* Interested in - Springs? * Have you a Presswork problem?
Ninth Edition of *‘Spring . k 5
Design & Calculations”-— | 1f so let us have it and we’ll help to solve it for you.
post free 12/6. WY 24

EX-GOV. BARGAINS

SOT. MK, 11 THREE DRAW TELESCOPES, 25 « 50. Lightweight, only 21 1hs..
_v;m.h:ln,nbar case and sling. Optically perfect. Sound condition. £7/15/-

high-power evepieces to fit 50X or 715X. 50-- each. Triple power conversion-kit

to fit. giving 25X and 40X terrestrial and 80X astro. 50é per set. \l‘( POWER'KTT,
20, 40, 50 and 80X terr. and 60 and 120X astro, £5 per kit.. We can supply eyepieces to
increase thﬁ) power of most types of telescope. State type or send existing evenieoe
for gquotat .

BERESCOPE, OBIECT LENSES. NEW and PERFECT. UNMOUNTRD. 2iin.
x 20in.. 50 -. 2iin. x 25in.. 5&-. Bloomed, 60- 45mm. xmin 201- 45mm. x 2iin..
25/-. 48mm. x 181n.. air spaurdmgh resolution, 35 -. 76m: £4. 50mm. x 15in..
Y-, Zeiss, 3iin. x 17tn., £7. 31in. xeom £,.0 21tn. x mm £5 3;1n X 32in.. £14.
3in. x 321u. £12.

LYEPIEUENS, 13n. in focusing mount, 88. (in. orthosvopic push In mount, 17/8.
fin. extra W.A. ortho in focusing mount, 50 -. Stacks of others. See our new lists.

HENEARGER & PROJEC I“Ml LLENS KITS. -Brand new optical condensers and
achromatic lens. 35mm. to 2t 3., 326 Plans, 3 6. 33mm. ). 35.-. Ditto in
mount, wlt.h 4in. focusing lens (oompleue anit less lamphouse and slide holder ), 65/~
k projection table viewer. Triple condenser and double achromats, 52/6.
‘th,. 3'6. Divto in mounts, with 2in. focusing lens, 85'-. perfect results guaranteed
with recommeaded lamps. 3 w. enlarging, 1/8. 100 w. projocuan( ves brilllant 3ft.
picture). §-. Transformers, 38 w.. 1776. 100 w.. 30 -. The DOZALL 2}X telephoto
lens and 16X micreacope unit. Suits any camera. Focus from 1ft. to infinity. Also
used s viewer, magnifier, projector lens (4 types), stereoscope lenses. etc. ete. Full
details with each/unit. Ex-Gov.. 55.-each.
SURIA(‘L -\LU\II‘\MD ¥ LAN 4fn. «x 2iin. x 532in.. 10-] 2¢ sq. corners
removed. . &/~ 2in. X 1fin.. 5 - g =

FRECTING EYEPIECES. un focus, 45/-. lin. focus. 55 -.

FINDER TRLESCOPES. Eibow type 7x 0. New. 47 6. Ditto lightweight b
lever focus. Latest type. New. Mint., £5 cach. ghtweight bioomed

VARTABLE POWER TELENSCOPES. 5.15X anxle ty ismati -
£5 as new. 7-21X straight through. £4 10/--used. £8'1 pe Dr ® o gor uesl:

] TPANGULAR LENSESN, For viewers, 2Hn x 2 n, "“6 3! 2'n. .
U‘s.l?one of-euh for high. power 35mm. or 2} ” o2 ¥ ik i g

ASTRO TELESCOPIC KTTS. Achro 0.G.. l)in X 4smm..Paxolin tube.and focusing
oyepiece. £2.

':l«;u!ﬁﬂ FRIAL 40X KAT. As above. but with erecting eyepiece ready to mount in
,tube. N

NELIOG A PN, Brand new in teather case. Cost €9 each. A gift at 15'-. plus 2/-
et !

Our lists contain details of more Lhan 800 USEFUL I'TEMS, i

any other source, We claim the wldest. v ariebva.ud most coﬁgﬁ’&"ﬁ&?‘o’}“ﬁf&ﬁ?
Optical and Sciemtific Equipment BRITISH ISLES. Lists ‘FREE F’OR
S'PAM'PEID ENVELOPE. gl HOW 'I‘O USE LENSES & PRISMS,"” Nos. 1 and 2, 3/-

H. W. ENGLISH
Rayleigh Rd., Hutton, Brentwood
Essex

... without my Mole Wrench. it’s my third
hand ; always so very usefut 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 {ronmongers, 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

SI';.F-G’RIF

WRENCH

1 any difficully write to M. MOLE & SON LTD., B'HAM, 3.
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NEW
spanner

wallets

for 5 Ring Spanners, short series,
scooters SMR 5W, 6-15mm,, in plastic
wallet, polished chrome, 3ls. 3d.,
bright nickel, 26s. 3d. or 5 Open

FOR
CONTINENTAL End Spanners SMO SW, 22s,
MAKES and I7s. 9d.

3 Spanners 6-1lmm., Ring SMR 3W, Iés. 3d. and I3s. 9d.,
Open End SMO 3W, llis. 6d., 9s. 6d. Open End Spanners in
Cartons at slightly lower prices.

Also available in Whit. and B.S.F. sizes for Villiers engines
and British Scooters.

2
- - JOHN BEDFORD & SONS LTD., LION WORKS, SHEFFIELD
LONDON OFFICE AND WAREHOUSE: 92 ALDERSGATE STREET, LONDON, E.C.I.

* Permanent Magnets in action x |

'| The ideal Build-it-yourseif
WELDING KIT

,

ONLY EaN = st 5
just another of thc countless P R i e
7 e o G

workshop uses for **Eclipse ™
Magnets. A picce of mild stee] £ 2 5

on one pole of a powerful magnet

is all you need. Sce other action { Comp|ete
pictures of * Eclipse * Magnets

tn “Small Magnets are so with all
Versatile ! **, a new bookict avail- Accessories

able from your usual tool dealer,
as shown

New H.P. Terms °
£5 down and 6
monthly pay-

) : i .o Unconditionally
e T ments of £3.15.0.

GUARANTEED

Works from Standarad Household Power Plug (10-15 amp. A.C).
Welds up to any thickness plate. Brazes down to 26 swg plate.
SHiver 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)

360 . £95 (d i . Th i
PERMANENT | OUm S i, e e
M A G N E T s 7 DAYS’ FREE TRIAL ON REQUEST
Made '‘by James Neill & Company (Sheffield) Limited TAYLOR BROS- (M|DDLESBR0UG“) I-TD-

and obtainaoble from all tool distributors | 32 Baker Street, Middlesbrough, Yorks.
Tel, : 4524)-2

M
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FREE

‘The new edition of ** ENGINEERING OPPORTUNITIES ”
is now available—without charge—to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new * ENGINEERING OPPOR-
TUNITIES * should be in the hands of every person cn%agcd
in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
“NO PASS—NO FEE”

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

WHICH OF THESE IS
YOUR PET SUBJECT?

VALUABLE NEW HANDBOOK

ENGINEERS

Have you had your copy of “

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

AUTOMOBILE
ENGINEERING
Gen, Automobile Eng.—
Maintenance & Repairs—
High  Speed Diesel—
Garage Management,

ELECTRICAL
ENGINEERING
Gen. Elec. Eng.—Elemen-
tary & Advanced Elec.
Technology — Installatnons
—Draughts hij

RADIO &

ELECTRONICS
Gen. Radio Eng.—Radio
Servicing, Moaintenance &
Repa:rs — Telegraphy—
Tel

ply — Mamtcnance L
Design.

BUILDING

Gen. Building—Heating &
Ventilation — Architectural
Draughtsmanship — Sur-
veying—Clerk of Works—
Carpentry and Joinery-—
Quoantities — Valuations.

y — Television—
C. & G. Telecommunica-
tions—Electronic  Eng.—
Automation—Digital Com-
putors — Analogue  Com-
putors—Data Processing—
Instrumentation.
CIVIL ENGINEERING
Gen. Civil Eng, — Sanitary
Eng.—Structural- Eng.—
Road Eng. — Reinforced
Concrete—Geology.

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

One of these qualifications would increase your earning power
WHICH ONE?

A.M.L.Mec h.E,A M.L.C.E., AM.L.Prod.E., B.Sc.,, A.M.Brit.l.R.E.,
A.F.R.AeS., AMIM.I, LIOB ARIBA A.M.LH, & VE,
M.R.S.H., A.RICS..AMIE D., CITY & GUII.DS COMMON

PRELIM, GEN. CERT. OF EDUCATION ETC.

THE BRITISH INSTITYTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,
29-31, WRIGHT'S LANE,
KENSINGTON, W.3.

Phone : WEStern 986!

THE B.LE.T.

IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

T0 AMBITIOUS

Engineering Opportunities’’ ?

WHAT THIS BOOK TELLS YOU

HOW to get a better paid, more
interesting jab.

Y HOW to qualify for rapid pro-
motion.

¢ HOW to put some valuable
letters after your name and
become a *‘ key-man'’
quickly and easily.

Y HOW to benefit from our free
Advisory and Appointments Depts.

% WHERE today’s real opportunities
are . . . and HOW you can take

advantage of the chances you
are naw missing.

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

CAREER-GUIDANCE

7 WA

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

OST NOW !

ERING OPPORTUNTTIE

]
-

ENGINE

§ To: BLET. 4104, COLLEGE . :
| HOUSE, 29-31, WRIGHT'S LANE, Yoea kI
i KENSINGTON, W.8. Lorea i o |
unsealed envelope. l

|

Please send me FREE and without ]

1 obligation, a copy of ““ ENGINEERING ]
OPPORTUNITIES.” I am interested in |
(state subject, €Xam., OF CATEET).....c.oeevrrenenrerrssnocssseanseesncsoas =
NAME ....cooeovnani. e i | e, L =
ADDRESS.....ccoovtrireeereeranranes I & I = i

|

|

]

]

] WRITE IF YOU PREFER NOT TO CUT THIS PAGE
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“ The Cyclist ”* and ‘* Home Movies ' are incorporated

Editorial and Advertisement Offices
" PRACTICAL MECHANICS ”
George Newnes, Led., Tower House,
Southampton Street, Strand, W.C.2
€ George Newnes, Ltd,, 1959

" Phone :
Telegrams :

SUBSCRIPTION RATES

Inciuding postage for one year

Temple Bar 4363
Newnes, Rand, London

Inland - - - - 20s. per annum
Abroad - - - - I8s.6d. per annum
Canada - - - - [8s.6d. per annum

Copyright n all draroings. photographs and

articles published in ** Practical Mechanics ™ is

specially  reserved throughomt the countries

stenatory to the Berne Comvention and the

U.8.4 Reprodhction o imitations of any of
these are therefore expressly -forbidden.

CONTENTS:
Page
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Making a Low Pressure Spray Gun 12 -

An Electric Minicar Racing
Circuit . Nk |
Sound Reproduction — ... 1§
Panoramic Views .. ... 18
Building the Luton Minor ... 19
Ex-Government Rangefinders ... 23
A Morse Practice Oscillator _
Making Burglar Alarms ... . 28
Building a Tape Recorder.. 28
How to Use Your P.M. Reflecting
Telescope .. . 3
Science Notes... BEA <E
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‘How the Refrigerator and Heat
Pump Work . . 38
Industrial Nuclcar Power Plant ... 42
A Simple Sheet Mctal Bender ... 45
Letters to the Editor . 46
Trade Notes ... i . 49
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THE CYCLIST SECTION
Comments of the Month . .
Is It Safe ? ... " o= 3

CONTRIBUTIONS

The Editor will be pleased to consider articles
of a practical nature suitable for publication in
** Practical Mechanics.” Such articles showld
be uritten on one side of the paper omly, and
showld include the name and address of the sender.
Whilst the Editor does not hold himself responsible
Jor manuscripts, every effort will be made to
return them if a stamped and addressed envelope
is enclosed. All correspondence injended lor the
Editor should be addressed : The Editor,
* Practicat Mechanies,” George Newnes, Litd.,
Tower House, Southampton™ Streety Strand,
London, W.C.2.
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FAIR. COMMENT

HOBBIES COMMERCIALISED

7 I “HE higher standard of living and shorter working hours enjoyed by people
of this country has enabled many more to take up hobbies of one kind or
another, and so marked is this tendency that many large industries have grown

up as a result. Many years ago, the only hobbies practised at home were simple

ones, using natural materials and few tools. There was no industry catering for
the home worker and neither was the home worker, on the other hand, catering for
industry, i.e., looking for a market for his products. The whole outlook of the
hobbyist has changed. A great many modern hobbyists buy expensive tools and
designs and sell the end products to pay for them, often at a profit. This is a very
level-headed approach to leisure and one which we applaud and do our best to help.

The great change in the character of hobbies is reflected in the pages of PracTICAL
MECHANICS, as our policy is not merely to keep up with the changing taste of our
readers but in many cases to be ahead of it and if our readers have any suggesrions
for future articles, we should be pleased to hear from them.

One of the greatest of modern interests is the home construction of radio apparatus
and sound reproduction equipment and in this issue appear two articles catering
for this body of enthusiasts. One of the articles, “ Sound Reproduction,” is an
introduction to the subject for those of our readers who have not so far experienced
its fascination, and~the other, which is simply explained with point-to-point
wiring diagrams, is the first of a short series describing a modern tape-recorder with
many refinements.

As a contrast in the field of hobbies, an article on making, or rather assembling,
jewellery at home appears and this is a hobby that, in addition to providing an
absorbing spare-time occupation, will furnish beautiful and decorative brooches,
rings, pendants, etc., for the lady members of the family and for friends.

These articles for the modern hobbyist are merely two examples of the many which
appear in PRACTICAL MECHANICS and it is chance that they illustrate so readily the
commercialisation of modern leisure. Large and efficient firms cater for the amateur
in both fields and both can also be turned to the profit of the enthusiasts themselves.

Most enthusiasts, whatever their own particular hobby, eventually become
ambitious enough to originate their own designs. Itis when this stage is reached that
the hobby can be made to pay twice. Articles written by experienced craftsmen
embodying new ideas are always welcome in this journal. Adding to your income
by means of spare-time writing is not as difficult as it might art first appear. All that
is necessary as the raw material is a clear step-by-step description, some photo-
graphs and rough pencil sketches. The staff of PracTICAL MEcHANICS will turn it
into an interesting article. The payments from this spare-time occupation could
earn you enough money to expand your own hobby even more and in addition you
will know the fascination of seeing your work in print. Why not try it.?

THE FUTURE OF THE POST OFFICE

THE Post Office is responsible for the delivery of all letters and telegrams and
for the working and maintenance of the whole nation-wide network of
telephones. It also owns and maintains many of the land lines used by television
and radio. It is our absolute dependence on these functions that makes the views of
the President of the Post Office Engineering Union important to everyone and, in

his opinion, the future of the Post Office is being threatened by lack of capital.
This is the century of technological advance, of the discovery of flight, of radio and
of the rocket and the atomic bomb. It is essential, therefore, that the Post Office
should be allowed, even encouraged, to keep pace with modern developments and
inventions. Scientists have told us that the in the not-too-distant furure we shall be
able, by means of television, to see as well as talk to our friends merely by dialling a
number. Technologically this is a long way off, but the progress of the Post Office
towards this and other visions of the future must not be hindered by lack of money.

Thq~ [dovember. 1959, issue will be pubiished' on October 30th. Order it now!__



HE spray gun described in this article

is for use on low pressure as is
delivered at the exhaust end of a
vacuum cleaner. The original was made
from an old brass cycle pump, some pieces
of copper tube and a screw-top (Horlicks)

jar.

Construction
Start by cutting the tube (1in, 0.d.) as in
Fig. 1. The top tube has an angle cut at

one end and two openings in it, a lin, dia.,

hole and a gin, square hole. The handle
tube is p‘am except for the angle at the
top where it is to be 1omcd to the top tube.
The short length joining the top tube and
the container lid has its top end filed with a
hali-round file to fit the contour of the
top member. These three parts are soldered
together. Soft solder was used in the
original because of the light gauge metal
used. If heavier gauge copper tube is used
it may be as well to silver solder the parts.

The Paint Tube ;

This is made in two parts, the horizontal
part being 5/16in. od. °This part has the
jet formed on it in: the following manner.
Sofien :the end of the tube by heating red
hot and cooling slowly. Take a piece of
steel rod of such diameter as will fit inside
the copper tube and grind or file a point on
one end. Insert thxs rod up the tube and

gently hammer the copper round it, it will
shape quite easily if it has been softened
properly. Shape up the outside of the tube
to give a fairly gradual taper. Drill the jet
out to 3/32m and drill the iin. hole in
the position shown and solder over it a
Yin, B.S.F. nut. This is to take the-vertical
length of paint tube,

The end opposite the jet is pluoged with
brass and drilled centrally }in. to take the
]Ct needle (a ‘brass terminal nut was used
in the original).

The second part of the paint tube is tin.
od., tapped %in. B.S.F, and is of sufficient
length to reach to thhm 4in. of the bottom
of container.

The Jet Needle

This is made from a length of j}in. dia.
silver stecl, with a fairly long point ground
on one end and tapped 4 B.A. thread at the
other. Put this needle in the chuck of the
drill and insert it in the jet tube. Pressing
on the point, grind a seating for the needle
inside the jet. No grinding paste is needed
as the steel will form the copper into a
good enough seating. There is very little
pressure behind the paint.

Place the horizontal part of the paint tube
inside the top main tube and screw in the
other part through the hole in the main tube.

NEWNES PRACTICAL MECHANICS
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Gilbert Describes

I SPRAY GUN

1t Can be Used on a

Centralise the jet and solder up the point
where the tube comes out of the hole.

The holes are cut in the lid of the con-
tainer which must be of tinplate and not
aluminium, as this will not solder. The
holes correspond with those in the. under-
side of the top main member. Push the
paint tube through the Jin. hole in the con-
tainer lid until the large diameter tube sits
flat on the lid, solder round “both joints.
Fig. 1 shows all parts to be soldered.

The hole for the exit of the needle has
been left till now as it is rather difficult to
drill accurately. The needle must be quite
free to move in and out.

Mark the position of the hole approxi-
mately by extending the centre lines of the
top tube round the back of the handle.
Drill a lin. hole, which will allow the needle
to be fitted, then solder a small patch with a
jin. hole over the }in. hole, using the
needle as a guide.

The Trigger

The trigger is made up from jin. sheet
brass as in Fig, 1. The small block of brass
is drilled with a 2 B.A. clearance hole and
soldered in position on the handle of the
gun. The forked end of the trigger
cngages with the two 4 B.A. nuts on the
needle. The trigger bearing against the
front nut closes the jet and bearing on the
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Yacuum Cleaner

back nut opens it. By adjusting the back
nut the amount the jet opens can be varied.

The Nozzle

Select a piece of tube which is a
good push-fit over the front of the main
tube, or roll one from thin brass, Cut a
disc of copper to fit and dish it slightly by
hammering with the ball end of the hammer
on a block of wood. Solder the disc to
the tube. (The disc has a 3in. hole in
the centre.) By moving the nozzle towards
or away from the jet the spray pattern can
be varied. Start with the jet projecting
about }in. through the nozzles

Air i1s fed from the outlet end of the
vacuum cleaner to the handle of the gun,
the nozzle restricts the air and creates a
slight pressure on the surface of the paint in
the container, sufficient to raise the pamt up
the paint tube to the jet. When the trigger
is pressed the needle is withdrawn and
allows paint to come out of the jet. The
air rushing past the jet atomises the paint
into a mist. Releasing the trigger shuts
off the paint supply, the needle being loaded
by a rubber band to close when the trigger
is released. To get the best results, the
nozzle and the nut at the end of the needle
are adjusted to control the amount of paint
supplied. A very small jet opening is
required. -
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Fig. 1.—A cut away perspective view and derails of the spray gun.
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shows at (1) an angle plate made in 16
s.w.g. aluminium which is fixed 1o all
corners, and at (2) an aluminium plate,

Built by Masters and screwed to all inside joints corresponding
with ends of teision bars.

Jarvis Boys at Manland County ‘The Track
- The actual tack route was designed on
Secondary MOdern SChOOI graph paper (Fig. 2) and, befo:e fixing the
first three sheets of hardboard, the track was
L 12'-0" i HE completed track marked out on the surface and the roadway
[ l has to be fairly
3 Y light yet' swrong,

3] and as there was no
’\ I permanent home for the
original track it had to be
easy to transport. It
actually resides on two
. hooks hanging from the
ot 4 8 c roof of a workshop.

The mam frame is
made up from 3in. X
1in. softwood with two
additional centre bars.

J\2 The size fixed takes
- i Gtk three sheets of hardboard
Fig. 1.—Details of the main frame. 6ft'.rh>: f&iiﬁonal s

r\

/ L
\ Fig. 6.—Thin card is used to fill in the sides of
— _ the roads.
r—\ ; cut at the sides so that it could rise from
\

//*\>/!/ il

the base, where required, without using extra

)
)
]
i
- 1
1
)
1
' hardboard or making more joints than
i necessary.
h : i The raised sections of the track were

supported on brackets made from 2in. X
1/16in. M.S. with a jin. sq. piece of soft

\"\
Fig. 2.—The track route as set out on graph paper.

shown in section A, She
Fig. 1, are pieces 2in, > V
1in., placed in all sections Fig 7(Above).——
as additional support for 3 Jock
a hardboard surface, The A.cancrete o /e
bars shown in section B, [/ 8 (Above

Fig. 1, were fixed in the Tight).—dA section
’ through the

18"0sa. brazin

2 BA bolts centre section only and 3 rod
. are }in. dia. M.S. pulling bridge side. !
Fig. 3.—The raised sections Centre rail in tension on plates made Fig. 9 (Right).— - Turned down to
of the track are supported Fig. 4 —Deiails of the from 1in. X 4&in. flat  Derails of the 7/23\ 316" dia.
on brackets. rail used. M.S. Siction C, Fig. 1, fence. thread 2BA-
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wood bolted on to the top (see Fig. 3). The
road was then fixed with panel pins into the
soft wood. Hold a block of steel directly
under the wood to take the hammer blows
from above. ) )
The raised section is in two main pieces
and all tracks were laid on to these road

Malns input
A

— g B ot
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Fig. 11.—The wnder-

neath of one of the

cars and the motor of
 another.

naturally, however, are filled in with thin
card glued in position and the surface
modelled with a plaster material which does
the job very well (see Fig. 6).

The Scenery

The trees are end shoots from a bush,
dipped in varnish and matt green paint, the
trunks painted black then set in
wooden blocks screwed or glued to the hard-
board. The blocks are then covered with
thin card and plaster applied
to form ground surface, Plaster

A2 Mains voltage L
b VIS to each separate is also used to form the- sur-
controller face on the vertical side sections.
*—ﬁ“ *'-—b Four control positions are

Fig. 12.— The dis-

tribution beard. Junction box

surfaces before the roadway was pinned to
the supporting brackets.

The rail used is specially manufactured
for electric car rail racing by Model Road
Racing Cars Ltd, 29, Ashley Road,
Boscombe, Bournemouth, and is easily fixed
to the hardboard with special nylon pegs
which can be melted on the .
underside to prevent the rail
from pulling out (Fig. 4).
Alternative methods can be
used guite easily but should
éonform to a standard as laid
down for electric rail racing.
Where road sections join on¢
another a 2in, wide softwood
bar runs underneath the joint
to take the panel pins holding
the ends (see Fig. 5).

Where maximum space is
required in the pits and pad-
dock area, the sides of the
roadway are filled in almost
vertically with hardboard or
thick card fixed to the sides of ©
the road brackets. The parts
that can be shaped more

drilling fence
posts

Fig.
Right). — Two views
of the finished track.

Fig.
Details  for
the fence at the end
of ‘the main straight.

spaced along the main straight and current
fed into each rail in two places to prevent
any power loss through the rail. When
racing, the driver controls the power to his
car with a normal electric train controller,
complete with transformer, rectifier and
cut-out,

The concrete biocks round the hairpin
(see Fig. 7) are hammered to shape from
a bar of §/16in, sq. aluminum and fixed in
position with Croid, but these blocks often

16 (Above and

10 (Left)—
making

small |

: Four controllers

October, 1959

have to be replaced when cars “run off the
road.” - The arch bridge is all aluminium,
and a section through the bridge side is
shown in Fig. 8.

The’ Fence’

The fence at the exit to the curved tunnel
1s made from 5/16in. sq. aluminium bar and
(Continued on page 41)

i,

Fig. 13.— Mains volt..age .
Controller and wiring to the terminals.

Soldered torails Soldered torails
on front straight half way round the
; circuit

]
s

e

Terminals 1

Fig. 14.—How the current is fed from the
teymunals.
Terminals at trackside
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ERHAPS the most satisfying of hobbies
are those which are constructive and
which have an end product that can

be enjoyed by all members of the family.
Such a hobby is the production of equip-
ment for sound reproduction.

Sound consists, of course, of variations
in pressure of air which can be represented
graphically as a “ waveform” (a curving
line which indicates how the pressure varies
to produce the sound). The more pleasant
noises such as are considered worth repeat-
ing can be captured and impressed on 2
gramophone record in the form of a groove
which is cut more or less spirally on the
surface of the disc; in actual fact, the groove
wavers about the true spiral in a way that
represents the “ waveform” of the sound.

The Transducer

Whenever required, a * transducer ” (i.e, a
device which cap convert one type of energy
into another) enables one to hear again the
sound impressed on the record. The
simplest form of transducer for this purpose
is the old-fashioned “sound box ” which
operates by purely mechanical principles
(Fig. 1). The needle is free to move side-
ways across the direction of the groove as
the record rotates under it. The inertia of
the box prevents this from following the
deviations from the true spiral track, but the
needle point does follow these devia-
tions, Consequently there is a rocking
action by the ncedle assembly about the
fulcrum on the box and this follows the
waveform of the groove. The upper arm
above the fulcrum must clearly move in the
opposite direction and because this part is
longer than the distance from fulcrum to
needle tip the movement is amplified. The
movement of the upper arm is conveyed to
a diaphragm which thus oscillates in
sympathy with the groove, so reproducing
the sound, the resulting sound waves being
coupled to the surrounding air through the
horn that was a characteristic of those early

Diwaphragm

e F
—Needie

VI

e
Fig. 1.—Principles of the sound box.

gramophones.  Striving after perfection,
however, better methods of transducing had
to be found and it proved better to convert
the mechanical movement of the needle into
electrical impulses which could then be
amplified electronically. One such transducer
or pickup, now commonly used is the crystal
clement which is subjected to mechanical
distortion by coupling it mechanically to the
needle or stylus (nowadays, of course,
generally a sapphire or diamond point). The
type of crystal used for this purpose pro-
duces an electrical voltage which varies with
the varying stresses and which therefore
follows the sound waveform as it appears on
the record. There are other ways of con-
verting mechanical motion into elecirical
waves and some of these are also exploited
for gramopheone pickup heads.

NEWNES PRACTICAL MECHANICS

Basic Principles Explained : How
to Become an Enthusiast
By R. HINDLE

Tape Recording

The tape recorder records sounds rather
differently. Sounds are converted into
electrical waves by means of a microphone,
and these waves are amplified and used to
orient the minute elemental magnets that
make up the surface of the tape, thus form-
ing a magnetic pattern representing the
sound. When the tape is run over a play-
back head the magnetic effect
regenerates in the coils of the head
an electrical current varying in a
fashion similar to that which arose in
the first place in the microphone and
this current can be amplified and
reproduced as sound using a loud-
speaker. A microphone output is also
used in radio and television; in these
cases the output of the microphone
after amplification, is impressed, or
“ modulated,” on to an electrical wave
of much higher frequency (called the
¢ carrier ), and it is this carrier with its
turden which is transmitted. The
microphone output itself, even if amplified
considerably, “cannot be so transmitted by
radio means as can the higher frequencies,
and even if it could a carrier would still be
needed because it is by virtue of the carrier
that one transmitting station can be tuned
in and another be tuned out—without
a carrier it would be impossible to dis-
criminate between stations. An aerial at the
receiving end (it can be inside the cabinet,
of course) picks up the carrier complete
with the signal modulated on to it and this
is tuned to separate the stations, amplified
and passed -through a circuit called a
“detector ” which eliminates the carrier,
leaving a fluctuating voltage similar to that
given up by the pickup of the gramophone
or the tape of a tape recorder.

Common Ground

All these devices that have been mentioned
have one thing in common, so far as they
have been described; they provide an
electrical voltage {or curremt which can be
converted into a voltage simply by pro-
viding a resistance in the circuit throvgh
which it flows), which viries in a2 man~er
that repeésents the audible sounds from
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which they were derived. They are called
audio signals, not because they can be heard,
but because they fluctuate at frequencies
that” would be audible if they were sound
waves and not electrical waves. It will be
seen, therefore, that the amplifiers used to
increase the level of these audio frequency
electrical signals can be common to the
various types of sound reproducing equip-
ment previously mentioned. It is indeed
usual to use a simple amplifying system
common to both radio and gramophone and
these two applications will generally be
referred to in the rest of this article.

Distortion

Amplifiers, like other man-made things,
cannot be perfect. If a theoretically perfect
amplifier can be considered it will be

* realised that it must add none of its own

individuality but must merely produce an
amplifier version of what was fed into it
without any frills or changes. Practicable
amplifiers do, however, change the nature
of the sounds to a greater or lesser degree,
depending on the quality of the equipment.
Similarly, loudspeakers which are fed with
the output from the amplifiers, and thus
act as transducers of electrical into sound
waves. also add their quota to the changes in
the sounds that take place within the repro-
ducing system. It matters not whether the
result is pleasant or unpleasant, such
changes in the sound must be considered
as distortion,

There are many varieties of distortion,
but perhaps they can be summed up, so far
as sound reproduction is concerned, by say-
ing that distortion either adds some fre-
quencies that ought not to be present; or
else it varies the relative volumes of the
various frequencies that should be present.
It should be appreciated that sounds are

Fig. 2.—This Whiteley (WB) 10in. loudspeaker
(Type HF1016) is an example of a wide range
high fidelity model.

generally complex combinations of different
frequencies and not often a simple single
frequency. Generally speaking, the second
class of distortion is more tolerable than
the first, but in fact a considerable amount
of work has been done during the last
decade to reduce both classes.

Amplifier Specification

Just as there are two classes- of dis-
tertion, so are there two important basic
mzthods of specifying amplifier performance
from the point of view of distortion.” One
is the frequency range of the equipment,
which may be presented as the upper and
lower frequency limits that the amplifier,
or speaker, is capable of handling satis-
factorily. or may be in graphical form, which
thus definzs the second class of distertion.
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The second specification is in the form of
a “percentage distortion” which is indica-
tive of the first class. The percentage refers
to the amplitude of sounds which are intro-
duced by the equipment and which were
not present in the original sound.
In considering frequency range it should

bome in mind that the human

be

Fig. 3.—The Good-
man Axiette corner
reflex speaker en-
closure, which can
be obtained in kit form for home
assemnbly.

ear is limited in the range of sound fre-

quencies that it can hear and this range

varies, in fact, from person to person. A
very adequate range for this purpose would
be 25 cycles' per second te 20,000 cycles per
second. Most people would not be able to
detect single, isolated frequencies up to
20,000 ¢/s and the upper frequency limit
tends to become somewhat more restricted
with age, but if possible it is worth while
haying good response up to frequencies well
above the highest audio frequency that can
be heard because .these higher frequencies
have some effect in combination with other
frequencies. To give some idea of the effect
of frequency limitation, the ordinary medium
range broadcast receiver gives little above
5,000 c/s and the telephone is even more
restricted. An old type of receiver would
often have a distortion factor up to 10 per
cent. A modern, not very expensive, ampli-
fier has a range of 30 c¢/s to 25,000 ¢/s and
-a distortion factor of .1 per cent.

This search for fidelity in reproduction
has only recently been labelled “hi-fi” " |

Power Output

Another specification to be considered . is
that for power output.  The amount of
power needed very much depends on the
type of speaker to be used and the conditions
‘(e.g., the size and nature of the room) under
which the equipment will be used. A frac-
tion of a watt of power is adequate in the
z30m of an average house to be heard clearly,
and indeed this js all that the ordinary
battery portablé "gives. Reproduction with
low-powered equipment must, however, be
deficient in bass notes, and the lower it is
aimed to push the lower extreme of frequency
the greater the power that will be needed.

.to the best for any particular case.
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There is the further point that if bass is
deficient it is desirable to reduce also the
treble notes. Battery sets often sound quite
pleasant just because they are deficient at
both ends. To go “hi-fi” with the treble
notes and not to balance these with equally
good bass notes is most unpleasant, as many
readers may have decided already if they
have been asked to listen to someone’s so-
called “hi-fi” which did not have the right
balance between the extremes. ;

Five watts of power can sound adequate
in normal listening circumstances and can
claim the tag “high fidelity” if the five
watts are of good quality. Generally, how-
ever, the searcher for “hi-fi” will not be
satisfied with less than 8 to 1§ watts in
order to ensure good bass response. Distor-
tion is reduced by running below the rated
output figure and will be increased consider-
ably if the output figure is exceeded. For
this reason, distortion will be more prominent
on loud passages.

The speaker system must be chosen to
suit. the equipment. It must be capable of
handling the amount of power that the
amplifier can give, and also its frequency
range should match that of the amplifier.
It is no easy matter to design a single
speaker to handle the wide range of frequen-
cies called for.  Whilst reproduction was
limited to the frequencies transmitted on
the medium waveband and the similar range
of the gramophones of the time, the single
speaker proved to be satisfactory. Improved
amplifiers, wide range records and V.H.F.
sound transmission called for much more
and consequently multi-range  speaker
systems have been developed, each speaker
of the system handling a different band of
frequencies.  This is the
case of making the best
of a bad job rather than
an ideal solution. Multi-
speaker systems require
equipment to separate the
frequency ranges and this
itself can introduce distor-
tion, Nevertheless . some
of these multiple speaker
systems are extraordinarily
good. They must be bought
as a system and not be an
assemby of any old speaker
unless the user knows quite
a lot” about the matter.
Other things being equal,
the writer prefers single
speaker systems. This is
not referring to stereo
reproduction, of course.
and that aspect will be men- . &
tioned later, - There are
some very good wide-range .
speakers.  Probably, if |
funds are limited, it is
advisable to buy the best ‘|
single speaker possible. °
This would be up to, say, °
the £10 to £15 range, and
an example is_shown in
‘Fig. 2. If appreciably more
than this can be .afforded
'some of the multi-speaker .
arrangements should be heard. Generalisa-
‘tion is always dangerous, of course, and at
least one multi-speaker assembly at a com-
paratively low price is available which can
give a very satisfactory account of itself.
In the final count, theory will not lead one
Hear
them, and choose the one that sounds best.

Stereophonic Reproduction

The latest development in the sound
reproduction field is stereo. For some time
it has been realised that for the whole of
the sound of, say, a large orchestra to come
from a single point was artificial. Attempts

-something of what can be done.
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have been made to bring the apparent sound
source out of the box, and “forward tone”
was used to describe such an illusion. These
efforts were not enough, however, because
apart from frequency range there is the
directional effect. This was entirely lost in
the old methods of reproduction, though
clever techniques of microphone placement

and other tricks of the broadcasting
engineer’s art did at times give an illusion
of space.

There is still considerable argument about
the mechanics of the stereophonic sense of
hearing but it is basically due to the slight
difference in the soynd arriving at each of
the two ears due to their rather different
position. - Thus for true stereo reproduction-
one would expect to have to produce two
different signals and to feed these one to
each ear so that one car could not hear
directly that which was going to the other
ear. This would clearly require listening
through a pair of earphones and such are
unlikely to be popular in these days.
Certainly the two different channels are
required, but fortunately a remarkably realis-
tic illusion of ‘stereo is obtained by playing
the two sound channels through different
speakers, the two speakers being placed
apart and the listeners being positioned
somewhere in front of and about equidistant
from the two: This is the method of stereo
that is used for reproducing the stereo
records now available, and also for the
experiments being conducted by the BBC.
‘The use of two quite different channels and
reproducing equipment such ds those who
listen to the BBC stereo broadcasts use
(e.g., a broadcast receiver and a television
receiver) is hardly a fair way to assess the

Fig. 4.—A main am-
plifier and two- types of
control wni—rthe Stan-
dard and the Major—
available from Whiteley
Electrical Radio Co.,
Lid.  Also shown is the
Whiteley  * Prelude
bass reflex corner console.

potential of stereo. though it is introducing
a lot of people to the technique and showing
For the
real thing it is necessary for the two channels
of amplification and the speakers to be
identical and of good quality. Obviously
stereo cannot be cheap; it must be much
dearer than the single channel of equivalent
quality. Whether it is worth the cost is a
matter of controversy. It seems that some
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can appreciate the illusion but others fail
and are left cold. You just have to hear it
vourself and make up vour own mind. Once
more, if funds are severely limited, it is as
well o buy the best possible single-channel
equipment. Many amplifiers can be bought
as single channel units but which are already
so designed as to make the later introduction
of a second channel to give stereo reproduc-
tion particulariy easy.

Pre-amplifiers

Some readers might be puzzled by the
reference to amplifiers and * pre-amplifiers.”
Main amplifying equipment is ‘ necessarily
bulky, even though developments recenty
have permitted some reduction in size.
Furthermore, the part of the amplifier that
subscribes most weight does not require any
sort of manual control apart from the on-oft
switch; this must operate the whole equip-
ment and it is comparatively easy to extend
connection for this purpose, so the switch
need not be situated on the amplifier itself.

The amoung of amplification needed
depends on the size of the signal coming
from the pick-up, radio unit or whatever
is playing into the amplifier. These signals
vary in size quite considerably.

For the above two.reasons it is convenient
to divide the complete amplifier into two
parts, A volume control is needed, of
course, but this is generally at the input
end of the complete amplifier, and so are
the tone controls and a switch to select the
radio or gramophone input at will. The
complete amplifier design is therefore often
split. The main amplifier which has the
more bulky parts of the equipment but no
controls, and this can be stowed away in a

Fig, s ~Two ** Heathkit * stereo amplifiers and
a M-fi speaker system. All are available in
kit form from Daystrom, Ltd., Gloucester.

convenient part of the cabinet. The more
compact and lighter * front end,” contain-
5 o
in .'ail the controls and some of the
ax%llfymg circuit, is made as a separate
L (3 6 *” . .
uriit, the _pre-amplmer, which is mounted
in a position where the controls are acces-
gsible to the user. The two units are
interconnected by means of flexible leads.
Tone nteols  mtroduce what  has
previously been called distortion because
they increase or decrease the relative levels
of bass or of treble notes with respect to
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the general level of other frequencies. They
are needed to correct the frequency balance
of the different records, of the effect of
the room in which listening takes place and
perhaps speaker deficiencies. Also there
is a fixed type of tone control, called
equalisation or correction, to allow for
variations in the input frequency ranges
from different types of record, or to equalise
gramophone to radio from a tonal point of
view. This is also in the pre-amplifier,
generally being incorporated with the

-switch which selects the” type of input

needed. :

The sensitivity of the amplifier is
normally quoted as a voltage signal that
must be applied to the input to get out the
volume of sound that the amplifier is
intended to give. The pre-amplifier has the
job of bfinging these inputs up to the
strength needed by the main amplifier, and
consequently the pre-amplifier must be
made suitable for working into the chosen
main amplifier (examples are given in
Fig. 4). Clearly 1t is wise to choose both
of the same make for this reason. A
typical main amplifier will need a fifth of a
volr of signal at its input, whereas the pre-
amplifier which gives out a signal of that
order of size requires an‘ input of seven
thousandths of ‘a volt only at the pick-up
position on the selector switch and a
tenth of a volt from the radio or tape input.
It will be seen, therefore, that only small
signals exist in the pre-amplifier. If one
of the popular crystal pick-ups is used this
will give much more than the -seven
thousandths of a volt quoted, actually being
something of the order of the main
amplifier requirements, and consequently a
pre-amplifier of somewhat different design
will be -called for.

Entering the Sound Reproduction Field

Now how is the average handyman or
mechanically’ minded person to make a
start in sound reproduction? He need not
think that this is beyond him. If-he does
not wish to buy a completed unit and
does not feel competent to construct his
own equipment from basic components. He
can choose -from a wide range
of. amplifier * chassis, - pre-
amplifiers, speakers, gramo-
phone playing equipment and
radio tuners, already assembled
(Fig. 4). Many dealers provide
facilities for hearing different
combinations in their demon-
stration rooms. It is a good
thing to attend such demon-
strations, though it should not
be forgotten that the individual
‘room in which the equipment is to be played
eventually will make quite a lot of difference

to the results, and it is unlikely that this .

will be similar to the demonstration room.
The dealer, with his experience, will be able
to give guidance,

The Cabinet

If the buyer is a cabinet maker he can
use his art to produce.the housing.
apart from the production of a handsome
piece of furniture there are needs peculiar
to the purpose now being considered, such
as ventilation and the provision of con-
venient control and turntable positions.
Generally, the gramophone motor will be
fitted in the same cabinet as the amplifiers,
and quite likely it will also house a radio
unit. This makes for easy interconnection
and in particular keeps all mains leads in
one place. It is far better, however, to
keep the soeaker out of the main cabinet
arid give it its own housing. An expert
in sound reproduction finds it difficult to
satisfy the diverse needs of gramophone
motor, amplifier, radio unit and speaker in

Quite .
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one cabinet whilst avoiding 'stray couplings
that can interfere with reproduction, and
providing the type of enclosing space with-
out which the speaker cannot give of its

best. It is best to decide on a separate
speaker cabinet unless experienced in
electronics, and examples are given in

Figs. 3. 4, s and 6.
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Fig. 6—The WB
“ Stentereo >  loud-
speaker system s available in kit form for
home construction. Right and left cabinets are
available for stereo sound reproduction.

The speaker cabinet needs to be a smart
piece of furniture, of course, but so does
a piano and not many people would care
to originate a design for the case of the
latter instrument. The speaker cabinet is,
in fact, an essential part of the speaker,
and only a correctly designed enclosure will
permit the results claimed for the chosen
speaker being achiev&l. Other - things
being equal, a large cabiner (if solidly built)
is more likely to be good than a small one;
a heavy one will be better than a light one.
It is notr easy, however, to fit into one’s
room -the large cabinets that high fidelity
experts used to claim as necessary and con-
sequently some very effective work has been
put in to produce some marvels in smaller
cabinet design. These are generally
worked out for specific speaker units or
combinations and speaker manufacturers
will supply detailed specifications and draw-
ings for cabinets for their productions., The
would-be cabinet maker should certainly
obtain details of the recommended enclosure
from the makers of his chosen speaker.

Those less inclined to make cabinets can
buy separate units and cabinets and fit them
together, Then they can have the experi-
ence of investigating the effect of placing
the speaker in different parts of the room.
This has quite an appreciable effect on the
results. \

The greater joy, however, comes from
constructing one’s own amplifiers and radio
tuners. This need not scare the average
handyman. There are kits of parts with
derailed building instructions available from
various suppliers and examples are shown
in Fig. 5. If this is not sufficiently
advanced, perhaps an even more satisfying

course is to watch future issues of
PRACTICAL MECHANICS or turn to the
companion to this periodical Practical

Wireless, in which are published frequently
complete designs with full constructional
details, dimensions, layouts and wiring
diagrams.
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Panoramic Viewrs

will enable the reader to
number of consecutive
of an extensive country
view and ensure success in joining together
the final prints to reproduce the original
scene It may be adapted quite easily to
suit most cameras, although the dimensions
given here are particularly for a 2}in. sq.
12 on 120 camera.

A tripod is essential for success, an old
type wooden tripod is excellent as it is
extremely rigid in use. Nevertheless, a
modern telescopic tripod could be used

HIS device
take a
exposures

%1
Fig. 1.—The baseboard is made from 3%in.
blockboard.
Holkes in which b&ll catch
focates
D
F
Ié"dia
hole
/
£ M
B (o
\~ T
A

Recess tor head

AV
[/ 2 5
of screw To tripod heed Y4 dia hole: recess on

underside tor hesd

of screw securing

amera carrier to
baseboard

Fig. 2.—Setting out the
baseboard.

equally well if a different method of fixing
the tripod to the baseboard were used.

The Baseboard

The baseboard is sawn from a piece of
2in. thick blockboard (Fig. 1). It is a good
plan to'draw out the lines shown in the
diagram on paper and then transfer to the
baseboard by pricking through the various
points and then joining up.

Ascertain the focal length of the camera
to be used. This is usually on the lens
mount. It is 75mm. for the 21in. sq.
camera used here. Draw the base line BC
(Fig. 2), erect perpendicular AD in the centre
and draw a semi-circle BCD. From the point
D step off points E, F, G and H in length
equal to the width of the picture on the
negative, less 3in. to allow for a slight over-
lap of the consecutive exposures, The distance

- side of the camera body.

Making and Using
an Attachment for
Taking Them !

is 13in. in this case. Join these points to
the centre A, These lines represent a ray
of light passing through the centre of the
lens and impinging on the centre of the
negative, Score the lines on the baseboard
with a marking knife. In operation the
centre of the lens will remain on point A
and the camera is swung round to any of
the five positions indicated by these lines.

Drill a lin. dia, hole at A and on the
underside recess the hole to take a nut so
that there is no projection to interfere with
swinging the baseboard on the tripod top.

Drill a second #in. hole mid-way in
AD and recess it to take the head of the
4in. bolt used to secure the baseboard to
the tripod head.

The Camera Carrier

The carrier for the camera is
made from a piece of 5/16in.
plywood to dimensions shown
in Fig. 3. Hole X is }in. dia.
and countersunk on the under-
side to take the head of the
3in. Whit. screw which passes
up through the carrier and into
the tripod bush on the under-
The
hole Y is also lin. dia. and is
countersunk on the top of the
carrier to take the head of the
Whitworth screw which pivots
the carrier on the baseboard.

The camera is arranged upon
the carrier making

Pivor role for

Ball carch plate.
and bell on underside

The camera carrier can be aligned by eye
on the various five positions scribed on the
baseboard, But for speedy location and
consistent accuracy it is better to have a
positive location stop. The simple device
shown consists of a small ball caich of the
type fixed by a small plate (Fig. 4). Recess
the plate into the lower side of the carrier,
clear of the camera body. The small brass
tube containing the spring protrudes above
the carrier and can be used as a handle
for turning the carrier.

When assembled, the ball will leave a
track on the baseboard. At the points of
intersection of this wrack -and the five
position lines drill a hele into which the
ball will drop and thus steady the ¢amera
in the correct position at each exposure.

The whole gadget should be well glass-
papered and then given a coat of matt black

PRINL"  (Concluded on page 22.)

%.di;. hole

carrier ¢fs on top

Hole for screw securing
‘the carrier to the tripod
nut on camerg booy

Fig. 3.—The camera carrier.

sure that the line
scribed on the carrier
between X and Y co-
incides with the centre
of the optical system.
It is also necessary to
glue- two small stop
blocks on either side
of the falling front of
the camera to keep it

steady. It is also
necessary to glue
suitably  thicknessed
packing under each
end of the camera

body so that it will
not tip sideways when
t h e shutter body

" o -

release (if fitted) 1is
pressed.

Fig. 4.—The finished attachment.
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EGIN by building the rudder. This §
is a relatively simple component to i#
make and will provide some good §

practice in aircraft carpentry and metal-

work. If a mistake is made on the rudder,
it is not going to be too costly to scrap it §
and start again,

Rudder Bow

Start by marking out the rudder bow on
a flat table or bench at least 36in. X 48in.
To do this, reproducc the rudder layout full
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size and draw in all the ribs and bracing.
Check all the measurements against the plan.

plane, rudder and wing tip if the piece of
wood is about 4ft. long.

Fair each arc on your layout into the
adiacent line by carefully adjusting the
centre of the radius slightly until the arc
sweeps accurately.

You have now marked out the outer edge

edge is 3in. less all the way round, so now
produce this inner shape, using the sante
centres but with each radius reduced by

To this inside line,
screw a number of
wooden blocks din.
thick by about 3in. X
1in. On, the curves,
these will have to be
shaped slightty. In
Fig. 1 the inner curve
has been cut entirely

Fig. 1.—Two views
of the jig for
making the - rudder -
and elevator bows.

As you will not be able to describe the
necessary large arcs of the bow with an
ordinary compass, make a simple beam com-
pass. Take a piece of wood aboutr 3in.
square and drive a 1in. nail into one end so
that the point protrudes. From this point,

of the rudder bow. Remember that the inncr:

Cross-piece
set at angle to
support strut.

the bracing struts where they pass through a rib.

from solid wood, but it is not necessary
for the amateur 10 do this.

Against these blocks will be set
the strips of wood forming the
laminated bow. To apply sufficient
pressure during the setting of the
glue, a simple method is to fit a
number of * eccentric buttons > as
can be seen in Fig. 1.

Cut these from iin. -thick com-
mercial plywood or blockboard.
You will need about fifty and they .
can be re-used for the other
laminated bows on the Minor. Make them
about Iiin. in diameter and drill them jin.
off centre to take a 1}in. long round-head
woodscrew. Fix them to the layout with a
washer under the head of the woodscrew and

) ‘ Fig. 2—A simple ©ne between the button and the bench. The
e e, Pl 2 il S o Sl b T o e i
to take a pencil. This one compass will staples. It can be Sdge ot ithe g s S . cab. Slimir 'th~e
describe all the arcs needed on both tail- made out of an old three pieces of 3/16in. thick spruce against
screwdriver. the blocks by turning the buttons. -
Radius 5p6" Ream 3/16"dia 1/8” continuous ply packing End of ply.
f ; ! 12 ¢ > both sides. )
Radius 3/8" . y N :
. r Dritl for 2B A. 5/8"before bending.
Drill corners 1/6tha, — bolts. i
\\)'/ before _@/ : 1{’/6"
& . &
y2 : ‘ A

5/16" .—(_é;nd line )
__e L "
=y
g l 2

Typical Radius 3/6" 2y2¢

section 3% - — £
showin : [

ply edges :Q.:VB“csk. aluminium rivet. ¢

rounded. Fig. 4.—Details and dimensions of the rudder lever,
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“The strips of spruce should not need
steaming to shape, but to make a good job,
saturate them in boiling water until they are
supple enough to bend easily into the jig.
On no account attempt to glue them whilst
they are wet. Clamp the pieces by rotating
the buttons, making quite sure that there are
no gaps between the strips. Leave the wood
thus for about a day to dry out thoroughly.

When dry, remove them (do not worry if
they tend to straighten out somewhat) and
line the jig with strips of waxed paper to
prevent excess glue squeezed out of the joint
from sticking to the bench. The waxed
paper used to wrap bread is ideal for this
job.

Using Aerodux 185 adhesive, glue- the
three laminations rubbing each to its neigh-
bour to exclude air bubbles. Lift the three
pieces and bend them together into the jig.
Start at one end and clamp them up using
the buttons. Do not tighten them hap-
hazardly as this may result in gaps between
the laminations.

Leave this overnight to set, then release
the buttons and carefully lift the bow out,
easing as necessary with the blade of a broad
chisel. Shave the bow to the correct section.

Do not plane off excess glue—synthetic
resin adhesives set very hard and will chip
the cutting edge. ‘If excess cannot be
removed with a cloth whilst still wet, use-a
file when it is hard. The ordinary file makes
an extremely useful wood finishing tool for
aircraft work. Never use a rasp or Dread-
nought on timber as this type of file tends
to tear the grain.

Rudder Spar

Make the rudder spar from one piece of
3in. thick spruce. When marking out a
spar or similar beam, alwavs draw the centre
line first and then step off the positions of
all ribs. metal fittings and so on. Mark off
the widths at various stations along the
centre-line.

Remove surplus timber with the saw—a

until assembly to spars

7/
116" birch ply web

Fig. 7.—Perspective
view of a tailplane rib.
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Plane off

el

Fig. 6.—Section through
tailplane front spar

Leave front 6ins. of web unglued
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power saw for preference. Do not cut
closer than about }in. to your line until
you have gained experience. Cut away

from the grain
wherever possible to Shr,

i ; uce corner
avoid the risk of P x
splitting. or lifting DOCKS: X\
the surface grain.

Finish off with the
smoothing plane to
the line of the lay-
out,

The Ribs

Draw the plan of
each rib on to the
bench or a plank
of wood with a hard
pencil, again work-

Ribs are notched
into-fin post. —

Rudder spar is packed out
between ribs.

Rudder lever.

ing from the centre-
line. Set © off the
widths at the various
stations and join the - ’
points thus obtained with a strlp.of _thin
wood bowed as necessary to give a fair curve.
Drive in headless 1in. long brads at intervals
of every 2in. to 3in. _

Spring in the two rib capstrips and insert

the cross pieces which fit each side of the
spar (ribs F, E and D (Fig. 5) only have
the cross piece behind the spar). These
are glued into place. With scrap pieces
of wood, wedge between the caps:rips so
that they form the a~curate curved shape
and touch all the nails.

Spruce block.

Gap equal to both spars and hinge gap.

into spar.

Gut the webs from 1/16in.
thick birch plywood with the
grain running at right angles to
the centre line (short grained)
and glue them into place on top
of the capstrips, With an
ordinary offize stapling machine,
staple the plywood every 1jin.
to the capstrips and the cross
pieces. The rib is then secure
enough 1o be lifted out of the
jig and set aside to dry before
cleaning up the eédges and
removing the staples, A simple
tool can be made up from an
old screwdriver for this, as
shown in Fig. 2.

Only one rib is required from
each jig.

PE—————— e (S
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Fig. s.—Perspective view
of the assembled fin and
rudder.

3/8"x3/8" shaped
glued into rib
at strut.

block

Rib capstrips notched

Brass

woodscrew =

Thread the ribs on to the spar and glue
and tack each one into place with $in. X
20 s.w.g. brass gimp pins making sure that
they are in their correct positions on the
spar and are also at right angles to it. Now
fit the laminated bow which is fixed to the
trailing edges of the ribs with semi-circular
gussets of 1/16in. birch plywood. Only fit
these gussets to one side of rib F until the
diagonal bracing struts have been fitted.

To make these struts; first mark where
they pass through the ribs by placing a
strip of wood on the outside between the
place oh the spar and the joint of the rib
trailing edge and bow. Cut a slot in the
rib ply web for the strut at the appropriate
place.

The strut itself is of 4in. thick spruce.
tapering from 3}in. width at the spar to
4in. at the trailing edge. Pass it through
the rib slot from the same side as the gusset

S;Jalr

Fig. 8. —Attackment of the iail-
tlane toww to the front and rear tailplane spars.
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so that it can be brought in at the trailing
edge as the forward end butts the inside
face of the spar, Glue this and fit the
remaining gusset to rib F.

Glue §in. X 3in. spruce packing pieces
to the strut where it passes through the rib,
as shown in Fig. 3.

Hinge Brackets and Rudder Lever
These parts are all made of 16 sw.g.
mild steel sheet to specification S.510 or
equivalent. Three hinge brackets are
required.
Avoid scribing deep layout marks on metal.

. Spruce strips glued and tacked to spars between ribs.

A/,/ -
N Tack through rib vertical.
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Use a bench vice with smooth jaws (on
some types the jaws may be unscrewed and
reversed) so as not to mark the surface of
the metal whilst it is being gripped for cut-
ting and bending, It is quite easy to make
smooth steel jaws and have them case-
hardened. For this type of work, vice clams
or fibre jaws are of no use since some of the
metal cutting will be accomplished with the
cold chisel and hammer in the vice.

When chiselling metal, always keep the
part being cut out in the vice and chisel
the surplus off it rather than to clamp the
surplus in the vice and remove the fitting

1" gap between spars.

Fig. 9.—Attachment of ribs to tail spars.

These scratches are a potential source of
weakness and they can develop into cracks,
especially if the steel is to be bent, The
safest method is to use one of the special
layout fluids such as “ Spectrablue,” which is
a coloured spirit applied to the steel with
a brush or swab. It dries almost imme-
diately, producing a bright blue film which
will show up the slightest scratch made with
a scriber. It is possible to scribe a line by
removing only the blue dye, leaving the
metal showing in contrast. The resultant
layout is very much like a blueprint and is
much clearer to follow in cutting out. The
dye is readily removed afterwards with spirit
or cellulose thinners.

Metal hinges.

Clearance for rudder movement.

Elevator lever

Fig. 10—Perspective view of
assembled tailplane and
elevator..

16 ply gussets

with the chisel. This latter” Way -results in
a distorted part which is useless.

Cut out the metal parts using a combina-
tion of the hacksaw, the cold chisel and the
drill, If a bench guillotine or shear is avail-
able—and they do save much effort—again
remember to work from your left so as to
remove the surplus metal with the knife.

Until experienced in the use of these tools
do not cut closer than 1/16in. to the layout
line, cleaning off the rest with the hand
file. Finish off with a smooth file and
remove the burrs from each side. Drill any
holes now, but do not open them up to full
size until assembling them to the job. This
is good .practice for later when mating up

Diagonal brace

o,

Laminated trailing edge.
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fitiings to each other, discrepencies between
holes must be avoided. Accordingly, drill
the holes }in, at present.

_ Ideal protective treatment for metal parts
is cadmium plating followed by a coat of
chromate primer, but it is acceptable to give
a good coat of metal primer and assemble
them on the job with a chomate jointing
compound such as “Duralac” or
“ Celloseal.”

Later, when parts have been welded or
brazed, it is important to remove all scale
and dirt before applying such protective
treatment. Sandblasting should be resorted
to if the wire brush is insufficient.

From Fig. 4 it can be seen that 3in.
holes have to be drilled by the sides of the
flange before it is bent up. This is to
climinate the possibility of fractures start-
ing in the corners, Adopt this principle on
all such fittings, whether they are bent up
or not, and avoid sharp corners in a part
which might induce stress cracks either in
making or in service.

Bend up the rudder fittings, using hand
bending bars, which can be held in the vice.
It is important to maintain the correct
radius of bend. As a guide, the radius inside
a bend in 18 sw.g. mild steel sheet
should be 1/16in.; 16 s.w.g. should be
3/32in. and 14 s.w.g. }in, radius.

Avoid hammer marks on the fittings as
they are bent. Form the bends with a
mallet and a block of wood, ‘using the end
grain, Check with a square and a rule that
the flange is at right angles and also that
it is not rippled along its length. i

Bolt the fittings to the rudder spar using
2 B.A. bolts, having a plain shank length
of o.4in. Put large duralumin “ penny”

washers on the other side of the spar and

use self-locking -stiff - nuts,

Pack up the edges of the spar betwsen
the ribs with strips of 3/16in. X in. spruce
glued and tacked into place. Now glue
the 24in. wide strips of 1/16in. birch ply to
each side of the spar. These plywood strips
have the grain running longways (long-
grained) and they are glued and stapled
on. When the glue has set, pull out the
staples and clean off the top and edges.

Complete the rudder by thoroughly sand-
ing the laminated bow, the gussets and the
edges of the ribs, Check to see that there
are no brass brads or sharp edges protrud-
ing which might pierce the fabric covering.

Front spar attachment fittings.

116" ply capping.
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Do not cover with fabric at this stage.
The whole structure must be completed
and put up for inspection before doing this.
The assembled rudder is shown in Fig. 5.

The Fin

Remember that the rudder fits to this,
so check that the fin leading edge will fair
neatly into the curve of the rudder bow. The
fin structure is of the same type as the
rudder.

The lower rib A (Fig. 5) is of iin, thick
spruce as are the two struts which taper
from the full width of the fin spar to the
width of the leading edge bow (see
Fig. 5).

The leading edge is made from
a curved 2in, wide piece of 3in.
birch ply. Keep the grain as long
as possible in this. Glue spruce
strips  §in. thick to each side of
this and then pare with a spoke-

shave to the section shown on the drawing.
Cut slots in the spruce to clear the ribs.

Bolt the two rudder hinges to the fin
post so that there is a }in. gap between the
top of the top fin rib and the under surface
of the rudder rib G. Assemble the
hinges so that there is a small amount of
end float up and down of the rudder. This
small amount of play applies to all the
Minor control surfaces and reduces chances
of seizure and eases their movement. It
should be not less than 1/16in. Any
excess ‘of this within reasonable limits may
be packed out with steel shims on assembly.

Tallplane and Elevator

The construction of the tail unit is com-
pleted by building the tailplane and elevator.
In the Minor they are built together in one
piece to dispense with the need for separate
jigs. The two are cut apart after assembly
to ensure accurate matching.

Begin by making up the metal fittings—
the five hinges Pt. No. T.2, the two hinges
Pt. No. T.7, the elevator lever Pt. No. T.1
and the front and rear spar attachments,
Pts. No. T.3 and T.4.

Prepare the spars from best spruce and
glue the reinforcing section to the centre
of the elevator spar. They are all symmetri-
cal about the centre-line. The front spar is
also the leading edge of the tailplane and
%hould, therefore, be shaped as shown in

ig. 6.

_ Make up a simple jig for the tailplane/
elevator ribs on the same lines as that used
for the rudder. All the ribs are the same
except the outboard pair which may be
built in the same jig with only slight modifi-
cation. Cut a block of spruce 12in. wide to
represent the gap for the spars and hinges,
against each side of which is a vertical
member (Fig. 7). The rib capstrips are
of 3/16in. X 3in. spruce and the webs are
of 1/16in. birch plywood. The direction of
the grain should be vertical to the rib datum
(short-grained). Leave the front 6in. of the
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rib webs unglued so that the capstrips can
be passed over the front spar and into the
notches provided.

Laminate up the bows for the tips.

Slide the ribs on to the spars, glueing and
tacking them into place. Make sure that
they are at right angles by checking with a
square.

Place the structure on a level surface so
that a twist will not inadvertently be built
mto it. Splice the tip bows into the front
spar (Fig. 8) and fair them in neatly, shap-
ing the tip of the front spar. Gusset the bows
to the rib trailing edges.

Fit the diagonal bracing struts. These

Fig. 11.—Two views of a tailplane
and elevator built by Mr. ¥. T.
Hayes, of Lx’r{colzt.

are made of 1in. solid spruce tapering from
3Zin. 10 {in. at the trailing edge. These pass
through the rib webs and are secured to the
ribs by strips of #in. square spruce tacked
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PRICE LIST OF PARTS FOR THE
“ MINOR ” TAIL UNIT

£ s. d.

Rudder, fabric - covered and
doped ... ... 9 I8 0O

Tailplane and elevator, fabric-
covered and doped ... ... 20 10 O
Fin, fabric-covered and doped 4 2 6
Tailplane ribs, set . ... 4 0 O
Tailplane bows, pair ... . 215 o
Tailplane spars (three)... .. 410 O
Tailplane fittings 20! Ko
Rudder ribs, set... B . 215 O
Rudder bow ... . 2 3 0]
Rudder spar ... 19 6
Rudder fittings... .. 110 O
Fin-post, leading edge and ribs 2 5 o
Fin fittings . 1 8 0

and glued into position. Where the. members
meet the spar, fit a shaped block to sup-
pori the joint properly (Fig. 5). These may
be made of }in. square stock.

Make up the two spruce formers to sup-
port the “D” fairing to the centre of the
clevator. Bolt on all the metal fittings, again
assembling the hinges to provide 1/16in.
end float,

The long plywood strips, top and bottom
of both the tailplane rear spar and the ele-
vator front spar can now be fitted together
with the “D ” fairing which is of 1/16in.
plywood.

With a tenon saw, carefully sever the ele-
vator from the tailplane and then clean up
the rib ends on them both. Finish off with
a thorough sanding. Store the completed
tail unit, views of which are shown in Figs.
10 and 11, somewhere free from damp, dust
and dirt.

In the next article of this series instruc-
dons will be given for building the wings.

The complete set of plans for the Minor
costs £11 10s. from Phoenix Aircraft Ltd.

PANORAMIC VIEWS
(Concluded from page 18)

Using the Attachment

When using the attachment it
is important that the camera
should be level. For this purpose
a small T shaped level is mounted
on a brass plate and used in the
accessory shoe.

Set up the tripod with the legs
well spaced and adjust the legs
to get the camera body level (see
Fig. 5). Turn the camera
carrier to the centre position on
the baseboard. Choose the centre
of the panoramic  view it is
desired to photograph and then
swing the baseboard so that the
centre of the view is centred in
the viewfinder. Clamp the base-
board securely to the tripod top.
Then move the carrier round in
the various positions to ascertain
how many exposures will be
needed.

Make the necessary exposures
as quickly as possible so that
cloud formations have not moved
appreciably or the lighting con-
ditions altered.

The prints from the negatives
should be made on single weight
paper, remembering to give
identical exposures and develop-
ment time. When the prints are
ready they can be assembled side
by side on a sheet of glass with
the images face downwards, With
a light under the glass the over-
lap of the prints can be accurately
matched. Hold the series of

prints together wth some- adhesive tape
whilst they are trimmed down the centre of
the overlaps.

Fig. 5.—S8et up the tripod with the legs well spaced,
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Range1nde =

Their Principle, Optical Arrangement and Adjustment

in this jeurnal) have a magnification

of 14x and a fairly large field, and,
therefore, function quite well as a useful
telescope or menocular. For the yachtsman
or owner of a sea-going cabin cruiser they
provide an easy means of fixing the position
at sea, in which case a range of some shore
object is taken simultaneously with a bearing
by compass. They also demonstrate in an
interesting mannec some of the principles
governing reflection and refraction,

THESE instruments (regularly advertised

Principle of the Rangefinder

" The “ coincidence ” rangefinder makes use
of the right-angled triangle for measuring
distance, In this triangle, the range measured
forms the perpendicular side, and the dis-
tance between the two end-windows is the
base. A line from the object to the side
opposite the raange or perpendicular subtends
at the instrument the angle which is
“ measured” and converted into range in
vards. In this process the usual optical
principles are involved:

Refraction

Details of this are shown in Fig. 1.

1. A ray of light passing from a rarer
to a denser medéum is refracted in a direction
towards the “ normal.’

2. A ray of light passing from a denser
to a rarer medlum is refracted in a direction
away from the “ normal.”

The “normal " is a plane at right-angles
to the surface of the medium,

Reflection ;

This is detailed in Fig. 2

1. The angle of incidence of a ray of
light is equal to the angle of reflection (a).

2. The reflected ray moves through twice
th)e angle moved through by the reflector
(b).

Optical Arrangement of the Rangefinder

The instrument consists of an outer tube
and an inner framework square in cross-
section and extending some distance along
the axis of the outer tube. The outer tube
carries the end-windows, one of which is
prismatic in section (the purpose of this is

By E. Rolfe Hunter

to later), the eyepiece. and scale
lenses, and, one at each end, two so-called
“pentagonal ’  prisms. The inner frame
carries objective lenses at its extremities,
over which can be placed by the movement
of a small lever, hinged astigmatic lenses
which attenuate a point of light and ‘enable
the range of such light to be measured at

Dense medium
(gla ;

referred

Showing how
the deflecting

refracts the
—_image

- —
—

Rare medium
(] tmosphere)

Normal

Fig. 1.—How the deflection prism refracts the
1mage.

(a‘) a a

[i=wss

Reflector o

)
Reflector moved throughn®
Fig. 2.—Principles of reflection.

Silvered surfaces

night. The various other lenses and prisms
are shown in Fig_ 3.

In Fig. 3, one complete image passes
through each of the objectives but opposite
halves of eiach complete image are separated
by an arrangement of prisms in the eye-
piece-prism unit, As a result, the complete
image seen in the eye-lens is’ a composite
one formed of opposite halves, It will be
seen that the left-hand image enters the
axis of the instrument at an angle less than
go deg. Movement of the ‘ deflecting”
prism along a worm-shaft operated by the
milled coincidence wheel near the operator’s
right hand moves this prism laterally, inter-
cepting the image from the left-hand
objective and refracting it upwards into the
eyepiece prism, where it becomes visible as
the upper part of the complete image seen
in the eye-lens. When the upper part of the
image is moved into such a position that it
accurately coincides with the lower, the
range-scale is also moved against a pointer
visible in the scale lens and 'the range can
be read-off.

The Pentagonal Prisms

Details of these are shown in Fig. 4.

In the earliest rangefinders plain silvered
mirrors were fitted at each end of the outer
tube. It was found, however, that because of
the behaviour of reflected light (Fig. 2) the
slightest movement of the end mirrors
caused very large errors, The pentagonal
prisms are of particular interest in that they
show an ingenious solution of this problem.

Fig. 4.—Perspective and plan views of a pentagonal prism, showing how the reflected
ray is unaffected by mauement of the prism about a wvertical axis.

/ i
Coincidence ! |
adjuster i :
Halvin, .
*I ad/ustegr | - Compensating Lens ¥ Pane
I /Alsentrggat/c' / : window
T A A Objectives
T
, 1@'._ | T i LN
1 (3]
/f 1 1 = L~ \‘\
A g /’ P Scale lefs " \Eye (e\ns\\\OPerating wheel oS r
Deflecti) ism - \ e
,&4 5:’,, leflecting prism ok P ' \’45
Pentagonal prisms Dl 0 L '

Fig. 3.—Rangefinder optical arrangement shown diagrammatically.

~ane l ,"\90’
90 Prism v \
moved \ 7 — \
»— ol —=—p
Silvered suffaces at 45°
Correcting the Rangefinder
Vibration, changes of temperature, etc.,

sometimes cause the image in the eye-lens
to be deficient or excessive and serious errors
of “coincidence,” i.e., range, can result from
this. The “ halving-error ” is caused by a
slight movement of the pentagonals about a
horizontal axis and if present is detected
by the following test:

The rangefinder is directed on some object
at a sultable distance and slowly depressed
untif the * separating-line *> passes downwards
acrogs the object viewed. If in doing this
the upper part of the image appears to jump
above the separating-line, or appears to be
squashed as the separating-line passes dowri-

(Concluded on page 24)
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oscillator.

Useful for Those Learning Morse

N addition to carrying the components,
the baseboard also carries the morse
key and therefore must be rigid. Not

less than 3in, wood is recommended to be
used and 3in. for the side pieces. After
fitting the side pieces see that the base is
free from wobble.

R e e W

ge Pp

Fig. 1.—The completed

R T
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~ The components should now be screwed
into position and jin. holes drilled near the
terminals so that all the wiring may be taken
10 the underside of the baseboard (see Figs.
1 and 2),

The power supply consists of a twin-cell
cycle lamp battery (LL.T.) and a grid-bias
battery (H.T.), both of which are secured
by means of sheet aluminium cut to shape
(Fig. 2).

The Components

These consist of a transformer, valve and
variable resistance, all of which may be
obtained from a secondhand dealer or from

s FPrimary
L0000) P
Variable
G \\L 6B resll'sta nce
oA N
Secondary

Fig. 3 (Right).—
Dimensions and
constructional
details of the base.

7

Fig. 2 (Left).—An -underside

view of the wunit, showing

H.T: and L.T. batteries, their

method of fixing and some
of the connections.

o

Ex-Government
Rangefinders
(Concluded from previous page)

wards, halving-error is present and must be
removed. This is done by locating the milled
wheel marked  halving adjustment” and
rotating it as required until the separating-
line can .be made to pass over the object
without distortion. Movement of this wheel
either operates a special prism (not shown
in the sketch) or rotates the pentagonal about
its horizontal axis.

“ Coincidence ” Adjustment

This is the correcting and testing of the
rangefinder ** for range.” The instrument is
first checked for halving as described- above.
Next, some conspicuous object is selected the
exact range of which can be measured from
an ordnance map. A series of 10 readings
is taken on this object and- their mean is
subtracted from the map-range. If the
difference is greater then the “ Uncertainty of
Observation ” limit as calculated from the
formula given below, the instrument needs

correcting. This is done by moving the
milled coincidence wheel near the operator’s
thumb until the map-range shows on the
internal range-scale. This moves the image
in the field of view (in the eye-lens) out of
coincidence. It is then put into correct
alignment by locating and rotating the knob
marked - “ coincidence adjustment.” This
rotates the prismatic window already -referred
to and moves the uppér image right or left,
As required.

The Uncertainty of Observation

This formula is based on the fact that the
eye of the average person with normal vision
cannot appreciate an angle of less than 12
subtended minutes of arc. Practised operators,
however, often consistently obtain readings
considerably below the figures given by the
formula.

Formula
Mhere ¢ U ” is the ungertainty of observa-
tion in yards,
/K  R?
U=B x M

o =

Key

—(/X—-ln--‘
Phones  "yr
Fig. 4.—The theorerical circuit,
4n old bauery receiver. With a
second-hand transformer the
windings should be tested for con-
tinuity before wiring up. Any
transformer with a ratio of 3:1 to
s5:1 will be suitable.

Any type of battery-operated
triode valve will give satisfactory
results.

The variable resistance serves to
control the pitch of the note and
also acts as an on/off switch. Its
value is not critical. [

The headphones should be of
the high resistance type (2,000
ohms), and the morse key can be
obtained from Huggen's Lid.. West Croydon.

Connecting Up

The circuit is given :in Fig. 4, and no
difficulty should be experitnced here. Note,
however, that the polarity of the batteries
must be as shown,

If a simple on/off switch is used instead
of a variable resistance, “the pitch of rthe
note may be controlled by altering the H.T,
voltage tapping.

Where K==
206,000
R:=The Range'in Yards.
B=The Base Length in Yards.
M::The Magnification.

Taking the 1 metre base instrument as
being equal to 1 1/12 vards, and with the
magnification quoted (14X) this becomes:

U= o2 R <R
206,000
15 (approx)

At, for example, about six miles range, this

equals approximately 400 vards.

Suppliers

Most of the advertisers in PRACTICAL
MECHANICS stock these rangefinders periodi-
cally, but at the time of going to press the
following firms are in a position to supply

them :

H. W. English, Rayvleigh Road, Hutton,
Brentwood, Essex.

Highstone Utilities, 58, New Wanstead,
London, E.11.

Proops Bros., Ltd., §8, Tottenham Court
Road, Londen, W.oi.
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AST month some preliminary details of
the control box were given and the
action of the circuit was described.

We continue with a description of how the
alarm works.

Presume that a contact in the alarm circuit
is disturbed. Immediately the negative
curreng will pass over to the neutral wire,
the whole of the neutral wire becomes nega-
tive. The current travels back to the unit—
both ways, but contact 9 is disconnected and
the curreat can get no farther here. Not so
on the “backwards > route, here the current
passes via points A and B to the electro
magnet. The magnet pulls down the magnet
lever, which in turn releases the alarm lever
and contacts 12 and 13 are closed.

According to the type of alarm selected
the positive current from battery 2, which
has been “waiting” at 12; now passes to
switches 15 and. 16, and from there to bulb
s (red light) and to the buzzer contdct, or
to the bell contact alternatively.

For the 250V wiring, the positive wire
passes to the selector switch first, then goes
on 10 one point of contact 13, which will be
closed in case of alarm, lewing the current
flcw through.

The incorporation of the 250V switch and
250V selector switch, and the wiring, are
not essential, and can be omitted. In fact
if the constructor knows only low-voltage
wiring, it would be .best if the 250V were
left out altogether.

Sometimes, however, this 250V switch is
very handy. It has been used for large
indicator boxes with the letters “ Burglars in
Here” in the case of shop premises in a
small town (where people may wonder why
there is a bell ringing, but who wouild see
the indicator box and know) and also on off-
the-road’ club premises, where a bell would
hardly be heard, but where the indicator box

NEWNES PRACTICAL MECHANICS
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Completion Details
and a Simplified
Open Circuit Alarm

.-----------------...-'--.A----_AJ--1

OETeTETE"seTeR e R B B ®
‘ssemssmanus e

would be noticed by motorised
police patrol on the road.

Mechanical Arrangement
Fig. 5 (last month’s issue)
may be used either as a com-
plete guide for building the unit
or the constructor can invent
and make up his own type of
switchess. T he s e contact

dia- '

grammatically.

wiring  shown
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switches could have several mechanical varia-
tions, but they must fulfil the same
functions.

To build the control unit, make a box to
the dimensions shown in Fig. §. The box
consists of }in. thick wooden boards for the
sides, a plywood back jin. thick, two addi-
tional sin. X 3in. strips to the back. A Zin,
thick plywood base, and a removable ply-
wood front and top. This will form the
main shell of the unit. It is designed for
wall-fixing and is hooked on to a backboard
which has been plugged to the wall. On
this backboard, at each side of the main-
unit there can be box-compartments for the
batteries, see Fig. 4. Electrical connection
to the main unit can be made by means of
slide contacts.

In order to make the construction of the
main unit easier, inserted into it is a smaller
top-case which contains the bulb holders
and bulbs and the control buttons. The
wires leading to the bulbs are coiled, so that
they can te expanded when the top case is
removed,

‘Below this top case a second smaller case,
which holds the electro magnet and the
magnet lever, has been inserted.

The main portion of all the wiring to the
control unit is kept at the back of the box
in the recess between- the two strips.

All contact parts are made of springy
strips of tinplate, except the switch lever
and the alarm lever which are cut from
fairly thick aluminium sheet.

The contacts in the sectional view in
Fig. 5 will have the same numbers as in the
wiring diagrams. The same applies to
magnet and bulbs.

Other parts denoted by letters are:

a—An axle, or pivot made of stiff wire
which is housed in the sides of the box.

b.—The black press-button, made of
hardwood, painted black, or of black plastic
material,

—An axle, or pivot made of stiff wire,
housed in the sides of the box (sxmllar to
(“ a ”

d.——A rod made from stiff wire on which
the press-button is mounted. There are two
of these rods, one for each button.

e.—Stopper pieces. These are metal
sleeves which fit over the ends of the rods

Fig. 9. — Contact M

s 2
3 A3
___-__-JAh.._-_____..__..r o
v
3-point circurt with contocts Chosed”

Fig. 8 (Above and right).
~—Two views of the com-
" pleted control box. A
front view is shown above
and a side view on the
right. In both cases the
front panel, top case and
magnet case have been
removed,

‘Aform’ position : contact ‘Broken’

“d” and are. secured in positien
with a screw.

f—An axle, or pivot,
stiff wire.
«© ’9\

h —Co-l springs, fitted under the
press-buttons over the wire rods.

i—Switch lever, made from
4in. wide stiff aluminium strip,
mounted centrally on wire pivot
“a” The switch lever has a prong-
like top (“ U ”-shape) which en-
gages into two fork-points of contact
7 (see top-view). This contact must
be fairly stiff, ie., stiff enough to
hold the spring contact 6 on to the
head of the nut and bolt which
forms the second point of contact 6.
The switch lever has two slots at
the centre, one above and one below
the point where the lever is mounted

made of
€ ’”

(Similar o “a” and

[
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.on to the pivot, The bottom end of the
lever is slightly bent forward so that it
touches the top of alarm lever “k.”

k.—Alarm lever, also made from 3in. wide
stiff aluminium strip mounted on pivot wire
“f” The lever has a side arm, the end of
which is shaped to form a triangular catch,
or hook. On top of the side arm a lead
weight “1” is mounted. The bottom pf
the alarm lever has two fork-like contacts,
12 and 13. Contact 13 i5 for the 250V
current. Its parts are preferably made from
copper strip. They must be mounted on
an insulated base and the parts must be at
least iin. away from any other metal parts
of other contacts. All parts of contact 13
must be screwed down very securely.

1.—Lead weight mounted on side arm of
the alarm lever.

p.—Curved Perspex window, can be sand-
papered on back to render semi-opaque.

r—Red press-button, mounted on rod
(43 d'))

Frome of Aluminium
strip

7

s.—Selector switch, flat metal rod mounted
on pivor wire “c,” with a small plastic
handle piece. It can be made from a piece
of an old toothbrush handle, slotted to fit
over the flat rod and secured with a small
nut and bolt. o

Other parts are the bulb holder which is
made from a strip of tinplate which is curved
and has three holes into which the bulbs are
screwed. At the back of the strip of tin-
plate a curved Perspex backing plate is fixed
by means of nuts and bolts and distance
pieces. (Perspex can be bent in hot water
or over steam.) The Perspex backing plate
has three bolts, each of which touches the
bottom of one bulb. The red wire connects
to the tin-strip bulb holder, the other wires
shown in the wiring diagram connect to the
bolts on the Perspex backing plate.

Beneath the bulb holder arrangement are
two flat pieces of aluminium sheet which are
fixed to the wooden sides of the removable
top-case. Both plates have two holes through
which the button rods pass. The front
plate serves as a pressure base for the coil
springs, the back plate acts as a stop to the
stopper pieces. Both plates contain and
guide the button rods.

The smaller removable case below holds,
as already mentioned, the electro magnet.
The leads (wires) to the magnet are coiled
they can extend when the case is removed
from the main box. The magnet lever,
which is fixed over the magnet, is a flat piece
of springy tinplate with a triangular hook
at the end (this engages the hook on the
alarm lever). Where the magnet lever
passes over the magnet a metal collar is
fixed over the magnet lever to give the
magnet more substance to pull.

The hooks at the end of the magnet lever
and at the side arm of the alarm lever must
be formed in such a way that they engage
each other when the alarm lever is brought
upwards by the forward action of the bottom
end of the switch lever and when the magnet
lever is up. The end of the magnet lever
will give, to make engagement possible. And

Contact spring

rd
“ Fig. 10.—A perspective view
‘of one of the contacts.
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the hooks must also be formed so that they
disengage when the magnet lever is pulled
down by the magnet.

How the contacts 8, 9 and 10 are made
and arranged may be seen in Fig. 6 (last
month’s issue). Fig. 8 shows two views of
the completed control box.

The Circuit Wiring and ‘Contacts

The circuit wiring for the Open Circuit,
3-Point System has already been explained.
It consists of a loop formed by two wires.
The wires can be single wires twisted to-
gether or ‘they can be single, independent
wires, Ordinary plastic-insulated bell wire
is required for this, These wires start from
the outgoing circuit points at the control
unit, go round to all the contacts and return
to the control unit.

Fig. 9 shows how the wires are connected
to the individual contacts. It is very impor-
tant to note the direction of the wires. The
arrow indicates the direction of *“flow ” and

TTTe~ points the way the wires take

. back ‘to the control unit (to the
0 return circuit points).

p The full black line is the

.
oif % wire which carries the current.
pring ,  This wire, coming from the
" outgoing circuit point is con-
s nected to point 1 of the contact.
o The gap between point I and

point 2 is bridged by the con-
tact spring. The wire is cut
at point I and is reconnected to
point 2. From there it goes on
to point I of the next contact,
and so on,

The neutral wire is shown
dotted. It is not cut at the
contact points, but is copnected
to point 3 of the next contact, forming one
continuous line all the way, with the point 3
of all contacts connected up to it.

1f contact points from 1 and 2 were con-
nected in the wrong order, the current which
comes from the control unit directly to point
2 would not pass to point 3 when the con-
tact is broken, ‘The correct action is shown
in Fig. 9.

Correctly connected the current will pass
from point 1 to point 3 (of any contact)
and return to the unit to give the alarm.
Two wires of different colour would facilitate
wiring to the correct contacts. If two wires
of the same colour are used, check at each
contact which wire is to be connected to
points 1 and 2, and which to point 3 by
means of an additional wire lead, which,
when used in connection with one of the
circuit wires, will light up a bulb,

Window Contacts
On windows a concealed contact let into
‘the window-frame, out of reach and out of

ry('l ’,m
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Fig. 11.—Details of a door lock
contact.

October, 1959

sight, can be employed, The contact spring
1s kept pressed down on to point 2 as long
as the window is closed, but when opened
the contact spring touches point 3 and the
alarm is given.

This applies to windows with small panes.
When windows have panes large enough to
afford entry if one is broken or removed,
then something else is required. Thin brass
wire can be stretched up and down inside
the window in parallel strands about gin.
apart. The wire can run over small
pulleys at top and bottom, and the end is
fastened to the hook of the contact. Black
cotton thread, fairly strong, can also be used
for this purpose. The type of contact used
is shown in Fig. 10.

The frame for the' contact is made of
aluminium strip with holes drilled 'to
accommodate a stiff wire rod, bent to shape
as shown. Note how the wire is bent to form

Omit collor.
‘et in flush
with surtfoce.

Flgt roa,
Couple
switch
Yole lock NE to this
cylincer i
) ™ ~Door
ll] i l

1
Fig. 12.—Yale lock doeor switch.

a “nose” against a similar nose in the con-
tact spring. The contact spring is made
from springy tinplate. As long as the wire
rod and the contact spring “noses’ touch
points I and 2 of the contact will be con-
nected, If there is a pull on the hook, caus-
ing the coil-spring at the end of the wire
rod to give, or if the normal tension on the
hook and coil spring -is released, then the
wire rod and contact spring will lose con-
tact. [Either movement of the wire rod will
cause the contact spring to move over and
connect to point 3, thus operating the alarm.

Frame and wire rod and contact spring
can be screwed to the wall or to the skirting
board. The whole contact is covered with a
semi-circular tinplate cover, secured with
screws.

Door Contacts

A very effective way of making contacts
on doors is to fix the contact spring under
the locking plate on the door frame, Prefer-
ably against the lock-catch, where doors are
normally locked. This is quite easy to do in
the case of rimlocks (surface fixed). For
mortice locks some chisel work may be neces-
sary to widen the space in the door lining
under the locking plate, The arrangement
of this type of contact is shown in Fig. 11.
As soon as the burglar imagines himself to
be successful with a skeleton key, he will
have achieved the reverse. At the same time
you can check by this type of contact if
those doors which should be locked are, in
fact, locked.

Yale Lock Door Switch

Fig. 12 shows a special Yale lock door
switch, This sort of * bridging > switch to
an alarm circuit can be made from the cylin-
der part and the flat connection rod to the
indoor latch of a Yale lock. The latch itself
is not required, Instead of that a simple on-
off switch is connected to the flat rod.

The purpose of this special switch is to
enable you to leave and re-enter the premises
after the alarm has been set. The on-off
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switch acts as a bridging switch to the door
contact, which is then disengaged when the
Yale lock key is turned.

On burglar alarm circuits securing large
lock-up business premises there is no such
provision,  Manufactured closed circuit
control units have a three minute or five
minute time-switch built in, which allows
for leaving the premises after setting the
unit. On re-entering the following morn-
ing the alarm has to be set off,

For domestic purposes this is not ideal.
The family may go out in the evening. Or
a member of the family may come home late.
The solution to such problems is the Yale-
lock switch. If it is feared that a burglar
might be able to open the Yale lock, this
lock can be concealed, it need not be on the
door itself, But a Yale lock is pretty safe
against burglars, even if the burglar sees it.

Treble—Switch Press-Button

NEWNES PRACTICAL MECHANICS

The alarm given by this type of control
unit is not continuous, ji.e., the bell only
rings as long as a door or a window .is
actually open. Unless the contacts are built
or arranged in such a manner that once a
contact has been disturbed it will not go
back to its original position " (the contact
spring is meant). This can in a way be
achieved by using the window contact shown
in Fig. 10 in connection with black cotton
thread. Reasoning on the assumption that
a burglar must either pull the thread, or
more likely break it unknowingly. Thus the
contact would make the alarm as long as the
contact is not tauched. Alternatively, an
electro magnet with a lever stop spring
can be used between the unit and the bell.

The treble switch press-button which
checks the circuit is built and arranged in
the same manner as the contact switches
8 and 9, and 10 and 11, all as shown in
Fig. 6 last month,

The switch action is as follows: When
the button is pressed down “D” connects

to “E,” and “A” connects to
“B” (note: in Fig. 13). When
the button is released these
points are disconnected, but
now “ A ” is connected to “ C.”

Circuit Operation

On the wiring diagram the
full line represents the blue

3-Point contacts
Fig. 13.—Wiring diagram of the simplified open circuit alarm.

A Simplified Open Circuit Alarm

Here is something for those who have
found the wiring diagram and the foregoing
control unit mechanism too complicated.

The wiring for the control-unit of this
type of alarm is shown in Fig. 13. This
unit has not all the features of the other
control unit. But it has a control check
button, which checks the wiring circuit, it
has a green and red light and a main on-off
switch. )

The unit is operated by switching on the
main switch, then pressing the control
button. This action checks both circuit
wires at the same time, and the green bulb
will light up if all contacts are in order.

Alarm will be given by the red light and
by an external bell. You may ask how the
red light can give the alarm. In actual
fact it does not unless one were to sit in
front of the control unit all night. The
chief function of the red light in this control
unit, and in the more complicated control unit

wire, the dotted line the red
wire. The dot-dash line indi-
cates tht dual purpose red-blue
wire. This part of the wiring
will carry the same current as
the red wire when the control
button is pressed, it is neutral
when the button is released, and
it will carry the current from
the blue wire when an alarm
contact is made.

To trace the unit wiring,
begin with the blue wire from
the battery point. “This wire leads to the
main switch, goes from the main switch
through the outgoing circuit peint, to all
contacts in the circuit (points 1 and 2),
returns to the unit and leads to point “ D>
of the press-button.

The red wire from the batterv point. goes
to point “A” of the press-button. If the
control button is pressed the current of the
blue wire will pass to “E” and from there
to one point of the green bulb, The current
of the red wire will go from “A ” to “B,”
from here to the outgoing circuit point,
return to the unit and go to the second
point of the green bulb, and the green bulb
will light up.

On releasing the press-button the current
of the red wire will pass from “A” 1o
“C?” and go to the red bulb and to one
bell point.

If an alarm contact is made, the circuit
wire which comes from “B” will get the
same current as the blue wire through one

To
Bell

previously described? is
to indicate at the time
of setting that the con-
tacts are not in order.
In this unit, if the
button is pressed and
the green light does not
come on, but the red
light does as soon as the
button is released, this
means that a contact is
actually in ‘“alarm”
position. Rather than
having the clangor of
the alarm bell ringing
you can at once switch
off again and check the
contacts. The same

principle applies' to the
other control unit,

Fig. 15.—The scene after an actual burglary.
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of the circuit contacts; and the current- will
flow to the second point of the red bulb
and of the alarm bell.

Control Unit Construction

The mechanical arrangement .of the
control unit, i.e., the arrangement of the
press-button and the bulbs with curved
window, can be the same as for the control
unit of ‘Fig. 5. Having two bulbs only.
it may be found that two ordinary flash-
bulb holders can be employed, The press-
button does not need a coil spring, the
contact will counteract the pressure on the
button. There must be a stop on the
button so that it cannot come right out of
the box.

No internal removable cases to- the main
box will be required. All the parts are
accessible as long as the front of the box can
be taken off. A sketch of the control unit
is also shown in Fig. 14. The size of the
box does not matter much, as long as the

Fig. 14.—A view
of the control
unit.

bulbs

press=button, and switch can be
accommodated.

The circuit wiring for this simplified
type of alarm is exactly the same as for
the type of alarm mentioned before. A
control unit as in Fig. 5 can be connected to
this circuit wiring at a later date, should
it be desired. For those who are still
wondering whether a burglar alarm is a
necessary precaution, Fig, 15 shows the
scene of an actual burglary experienced at
the author’s place of work. This could
have been prevented by an efficient alarm
system.

The National Do-It-Yourself
Magazine

PRACTICAL HOUSEHOLDER

October/November Issue
On Sale October Ist—I/3

PRINCIPAL CONTENTS
A New Look for the Stairs.
Planned Winter Warmth.
Under Sink Conversion for Small Electric Water
Heaters.
Modernising a Utility Bed.
Brick Paths Improve Your Garden.
A Porch for Villa or Bungalow.
Combined Coffee Table and Lamp Standard.
A Recessed Bathroom Cabinet.
Design Your Own Lighting Fetings.
An Easy-to-Build Garage.
Looking at Locks.
Frring Two-Way Switching.
A Five-Drawer Tallboy.
A Kitchen Dining Unit for Under £6.
Hinge Ftting.
A General Purpose Workbench.
Lantern in the Porch.
Making a Brick Fuel Store.
A Bookcase and Secretaire.
Ecc. Etc.
Extra ! A pull-out booklet, ' Guide to Modern
Heating and Lighting.””
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HE circuit is rcasonably conventional
although the opportunity has been ° & e
taken to include several features ave 2
found only on more expensive commercial '
machines, The main departure from the
general form of the home-built recorder lies
in the mechanical assembly. This has k i
resulted in economy of space without undue .
complications in building and wiring and at
the same time has helped to eliminate pos- C 0 r :
sible electrical trouble in the shape of hum j o
and instability by avoiding the use of long
leads and straggliny layout.
The deck used is the Collaro Mk. 4 (or 3)
which has a built in switch bank mechanic-
ally coupled to the various functions of the
deck itself. The use of such switching
makes for fool-proof operation (against the
risk of accidental erasures, for example), and
at the same time permits the automatic
adjustment of the recording-playback ampli-
fier characteristics to suit the immediate
requirements. The system is therefore
much superior to the more normal design
found in home-built equipment where the
mechanical control of the deck is entirely
separated from the electrical switching of
the amplifiers.

Resistors LIST OF COMPONENTS Coils : i
{ wart types RMA 9 (or Morganite T) - R IE‘Z! (l(;i‘;g rhei;tc,ﬂsg;)eened)
} watt types RMA 8 (or Morgan!tc T) 2 0.02 uF. L3 (oscillator QT9)
I watt types RMA 2 (or Morganite R) 1 o.01 uF. Rectifiers ;: 1 STC type
Wirewound types Welwyn or Painton Viireous 3 0.005 uF. I 470 pF. 1 CG4C crystal
6 watt. Mica or silver-mica. 1 330 pF. Valveholders : 9 B9A with screens,
) 1 3,900 pF. (or 0.004) 1 220 pF. Controls (Carbon) :
Capaclto.rs 1 2,000 pF. (or 0.002) 2 100 pF. 1 Morganite VR1 500 K@ log.
Electrolytics : I 1,500 pF. 1 6 pF. 1 Morganite VR2 10 K2 lin,
1 25 #F. 25 volt wkg. A complete resistor and capacitor kit to the 1 Morganite VR3 1 M2 log.
2 251#F. 12 volt wkg. original spec. can be supplied by TRS, I Dubilier VR4 sco K2 C.T.
1 8 #F. 350 volt wkg. Lid., who supply the mains transformer. I Morganite VRs 500 K2 lin.
1 16 «F. 350 volt wkg. Mains Transformer : TRS, Ltd., 70, Brigstock  Valves:
1 16+16 #F. 450 volt wkg. Road, Thornton Heath. 1 Marconi Z729
1 8+164F. 350 volt wkg. Qutput Transformer : Elstone Type OP7. 3 Mullard 12AX7
2 16424 nF. 350 volt wkg. Choke : 10 H, 100 mA. Gardners Type C248 1 Mullard EM8o or equivalents
1 1,000+1,000 ytF. 25 volt (or similar). 2 Brimar 6BW6 -
Paper, 350 volt unless stated otherwisc.  Switches : Miniature oak. I 1 pole, 3 way. 1 Brimar 6CH6 5
2 0.25 «F. 150 volt 1 2 pole, 3 way. 1 Marconi U709
2 0.25 nF. Plugs and Sockets : Miniature types, 2 3 pin. Panel: A specially engraved bakelite panel
1 o.1 wuF. 150 volt . ) h 2 5§ pin. for this design obtainable from Messrs. A. G.
2 0.1 uF. Jacks : 6 igranic moulded, with earth contact: Engraving, 292, Earlsficld Road, S.W.18.
ALL RESISTOR L4WATT UNLESS 8 F
OTHERWISE STATED 1OKQ
S
O3
JL 8
[1]
(] g2
25uF 33K
MIC. ’ ‘
CONDENSER .

R?
P
MQ

RA4DIO,

W% MIC. 1

n B

MIC. @O~ 000/(.;:/}T
RADIQ, 't
/GPAM SWITCH SEQUENCE
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The Recorder’s Facilities - LTy : i z . '
No effort has been made to combine the 63V 1°5A. %
function of bias oscillator with any part of 4w resistors 4 watt unless otherwise stoted
the A.F. amplifier as is common practice; ’
instead, the A.F. amplifier proper which
may be considered to come after the pre- P63 2200 tw L4 /OH._100mA
amplitier and correction circuits has been -
designed as an amplifier in its own right,
with its own independent input point and
tone controls. It can, therefore, be used a7
apart from the normal functions of the == SuF 350V
recorder for  straight 2
amplifier use and for the
reproduction of records.
Further, two alternative %’
forms of push-pull out- %
put may be chosen when
wiring; a triode-connected
: form giving about 4 watts
output, or a pemode-connected form, with : D
n.f.b. giving about 7 watts. - l Q
The pre-amplifier has three alternative
inpur points; these are designed to suit
either crystal or condenser microphones, or
a radio-gramophone input, and has a gain
control independent of the main amplifier. i
A monitor point for phones or small speaker [7)N

S. A. Knight Describes the Circuit

and Components Employed and

Starts Construction of the Power
and Output Stages '

w_
To reor switch baonks on deck

\\;

[ o 3

A HT+

Fig.™3.—The completed
power and  output

chassis.
Feon  MONITOR
wR2 7 —
Fi; oft and right) (V'-'//ﬂ
1g. T.—(lheft and right
Circuit the pre- B |4
amplifier tyvand  main T
amplifierB® far as the AMP
phasgsplitter.
s~ =
‘_.._JI G_-:i_-? -
5 M
S S O
]
b ' amp
—o’acromm
N.B.—The circuir is T |
split in two parts which
are to be joined ar i
points A, B and C.
€

- 202K & 2200, IF PENTODE "y .
2. K COTPUT 1S USED (SEE TEXT) (OR INTERNAL SPEAKER)
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‘o] 1o J
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L1 gro. 4 e
Topped 2B A. each
side (or hank nut)
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FanY
Cut-out forTe e /of
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is provided as a recording check, Playback
and reco:ding response characteristics are
compensated in the circuit.

Circuit Details

The circuit diagram of the pre-amplifier
and main amplifier up to the phase-splitter
is shown in Fig. 1. V1 (Z729) is operated
under grid leak bias conditions, and will
accept either of the three inputs through

switch S1 when recording or the recorder-

head output when playing back. The polaris-
ing votlage for the condenser microphone is
obtained from the potential divider Ri-R2
across the H.T. line which provides about
100 volts at the microphone terminals. The
crystal microphone feeds into a direct
2.2 mQ load, while the radio-gram input
has pre-attenuation at the divider R5-R6.

The outpur of VI feeds through the
pre-amplifier gain control VRI to tne
double-triode ampaifier and correction circuit
(12AX7). The correction is conventional, with
inductance compensation- for top boost on
recording, and C-R bass boost on playback.
The switching is carried out on the deck
banks via socket B. A bias-frequency filter
is incorporated in the cathode of V2B,

The outpur from V2B feeds (directly) to
the recording head through R22, and to the
tuning indicator 'V3 (EM80). When play-
ing back, a part of the output is tapped off
across control VR2 (preset), and provides
the input to the main amplifier, Switch
S2A and B enables the pre-amplifier output
to pass straight to the amplifier (Playback),
or to select a Monitor point for checking a
recording, or to provide a point for using
the amplifier separately from a microphone
or pick-up input., The main contro] of gain
is provided by VR3 and V4A
and B (12AX7) provide respec-
tively the initial amplifier stage
and tone control circuit. This
is based on the Baxandall
design, and gives full range
bass and treble control through
VRs and VR4 respectively.
VsA and B (12AX7) provide
further amplification and phase-
splitter functions, and the out-
puts from anode and cathode
of V5B feed to the push-pull
output valves on a separate
chassis.

end

Output Stage and Power Unit

The output stage, bias oscil-
ator and power unit are built
on to a.separate chassis which

2 Rods Jy
tapged 2BA.
eac

. 1 I
¥ Dia. for V6 S
SAdVTL % g < ;
apart > q,\

also carries the tape desk itself. The circuit
diagram is given in Fig. 2.

V6 and V7 (6BW6’s) are triode connected
in a push-pull output stage with common
cathode bias, and feed into the output trans-
former TI1. This transformer, because of

its proximity to the deck switch banks is
shielded in a simple box ‘of sheet tinplate.
If the stage is uscd as a pentode-connected
pair, the screen connections are returned
directly to the H.T. rail and the spcech coil

C32

Vs

I

2Rods X2}y
tapped 2BA.
each end

Vo

Fig. 6.—Positions of the rod spacers.
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is returned to a tapping on R39 to provide
negative feedback; however, this will be
dealt with more fully later.

The bias oscillator is a conventional system
and gives an output of approximately
sokc/s at the anode as bias, and provides
about 30 volts of erase voltage on a
secondary winding which matches to the
medium impedance erase heads on the deck.
V8 (6CHS6) is a video type pentode.

Power is provided from transformer T2
which has been specially designed for this

recorder. Vg (U 709) gives an H.T. rail
3\1
’ 3 2, ¢
chassis s

sl
Fig. 5.—Details of the two
side strips.

1%

voltage of 300 volts after the smoothing L2,
and C38 A and B; further smoothing and
dropping by R63 and C37 feeds to the
remainder of the amplifier, A D.C. heater
supply has been arranged for feeding to Vi;
although it has been found not strictly
essential, it does provide a small reduction
in the hum leve] at this input stage and is
well worth incorporating. The remainder
of the heaters are A.C, fed from the 6.3 volt,
3 amp, winding on T2.

Power and Output Chassis

Construction can conveniently begin with
the chassis which houses the power unit,
bias oscillator and output push-pull amplifier
stage, and which carries above it the tape
deck with the switching. The photograph,
Fig. 3, shows the unit assembled and wired.

The chassis is made up from 16 s.w.g.
sheet material and although dural or
aluminium may be used, it is perhaps some-
what easier (because it permits of soldered
seams) if brass or tinplate is employed.
The chassis actually comprises three parts,
the main section being dimensioned in
Fig. 4. Here it is seen that a basic L-
shaped chassis measuring 7in. X 23in., with
a width of 13in., has soldered (or riveted)
to it a two-sided section measuring 7in. X
17in.. with a width of 5}in. Only the main
drillings are shown as some slight changes
may occur in smaller fixing holes where
alternative types of components are used.
Two side strips (shown in Fig. 5) fix
to the main chassis by means of 2 B.A.
screws tapping into %in, dia. metallic rod
spacers positioned as shown in Fig 6.

(To be continued)
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O not be dissatisfied with your first
impressions. When it is known that a
telescope can magnify 200 times and

more some beginners and casual viewers are
disappointed at not seeing objects larger.
In viewing Jupiter, for example, with a
power of abour 100 it will often appear
between two and three times as large as the
Moon appears to the eye unaided. Yet for
some curious psychological reason—a want
of practice, a lack of a standard for com-
parison—it is not appreciated that it is so
large. Only when the Moon and Jupiter are
juxtaposed in the sky is it possible to verify
this by viewing them simultancously—the
planet through the telescope and the Moon
with the naked eye.

“dia hole in

4 For
Lacardboard

objects
the
averted

very faint

remember
trick of

vision.
Turn the eye to
the edge of the
field retaining one’s
interest at  the
centre where the
object ought to
appear. The
human retina is
more sensitive off
the centre. Do not
dazzle the eye
before you go out
to observe. Give
it a short pre-
paratory rest in
the dark. Herschel
prepared his eye
by keeping it in
utter darkness for upwards of a quarter of an
hour,

Fig. 1.—Stopping down
by firting a cardboard
cover;

Study of the Heavens

Of prime importance is a star atlas of
repute and an astronomical ephemeris;
details of these and instructive text books
are given below.

Reference Works

Norton’s Star Atlas. 1957. 17s, 6d.
From 12, Newington Road, Edinburgh, 9.

The British Astronomical Association. Its
Nature, Aims and Methods. 2s. 303, Bath
Road, Hounslow West, Middlesex.

Introduction to Astronomy. C. Payne
and G. A. Poschkin. Eyre and Spottis-
woode, 1956. S50s.

Stars at a Glance, George
2s. 6d.

Philips.
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and Mars
The Sun. Giorgio Abetti. Faber and
Faber. 1957.
Guide to the Moon, Patrick Moore.
Collins. 2s. 6d.

Curiosity to see the heavenly bodies has
possibly never been so great. Some believe
that great telescopes must be used if the
results are to satisfy. They forget how much
can be seen and done with a small instru-
ment in skilful hands. Mr. Burnham, of
Chicago, using a 6in. telescope, discovered
many hundreds of double stars so obscure
that they had escaped the scrutiny of Struves
and Maedler, using large instruments. Dr.
W. H. Steavenson, at Cheltenham, when he
had not his large telescope, did valuable work
on comets, using nothing more than a 3in.
altazimuth refractor. Further, some of the
most beautiful sights of the heavens are
revealed by a modest instrument employed
with low powers.

First among the objects which show beau-
tifully through a small instrument is the
moon and next the ringed planet Saturn.

Inside black

Inside
white
here

Eyepiece
Not less than holder
10“ square -

©)

Duz;al tub
%" dia.

g
Base plate in
duralumin

Fig. 2.—Simple sun projection box made from

card.
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Observing the Sun, Moon, Venus, Mercury

Fig. 3.—Disc with grid of fine lines.
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By F. W. Cousins

All the planets can be seen to advantage, as
also can star groups far from the confines
of the solar system. The Sun itself is a
difficult object, for here we have to contend
with an abundance of light. Untold damage
may be caused to the eye of an observer
who does not take the necessary precautions.
It is recorded that Galileo probably thus
blinded himself wholly and Herschel I, in
part.

Observing the Sun

Some refinement .of the telescope is
desirable if the sun is to be observed directly
at the eyepiecce. Alternatively, the sun may
—with complete safety . to the eye—be
studied by projection. If the heat of the
Sun js great, as at midsummer, the telescope
should be “stopped down * to an aperture of
4in,  This may be done by fitting a card-
board cover to the upper portion of the
tube (Fig. 1), The flat mirror will be heated
most and the eye lens should not have
cemented components. A Tolles eyepiece is
ideal, if of low power, giving a field which
will embrace the whoie disc of the Sun. A
very useful projection screen is shown in
detail in Fig. 2. The telescope should be
balanced and counter-weights will be neces-
sary. Some observers favour a screen made
from fine plaster of paris; others, such as
Mr. Addey, one of the most experienced
observers of the Sun’s surface, favours fixed
and glazed glossy bromide photographic
paper. On this clear surface it will be pos-
sible to see the Sun spots and these may
be enlarged by recourse to a higher power
uncemented eyepiece.

/'V N N
PN PN I PN
4 Jan. 6 Mar. 5un.
4 | w
PN PN‘ 1 iPN
6 Jul. 8 Sept. , 5 Oec
S S S

Fig. 4.—Changing presentation of the disc of
the sun in the course of a year.

Whole Disc Records of Sun Spots

Using a screen of bromide paper or good
quality Bristol board mark out a 6in. dia.
disc and across this draw a grid of fine lines,
as shown in Fig. 3. The lines must be 30
fine as not to mask the images of small sun
spots. An exactly similar card must now
be prepared- with the exception that it is
to have all its grid lines ruled in black ink,
dense but not thick.

Now to make a record of the whole disc
the image of the sun must first be brought
to a focus on the projection screen and the
screen rotated until a spot, or failing that
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the upper limb of the Sun, runs exactly

- along the E/ W line, the telescope tube being

stationary. Using the cradle equatorial
mounting the -telescope should require no
further adjustment. Again carefully focus
the image. Holding the card covered with
fine quality tracing paper on the hand, with
a fine pointed pencil delineate the markings
seen on the projection screen. The identical
grids greatly facilitate this.

When the drawing is complete it may be
placed over a Stonyhurst disc card suitable
for the date.

A set of these cards can be obtained from
C. F. Casteila, Regent House, Fitzroy
Square, W.1, for £2 2s. .

The heliographic positions of the various
Sun spots and Sun spot groups may then be
ascertained,  Alternatively, the Stonyhurst
disc can be mounted in place of the projec-
tion screen and the positions of the spots
read off once the disc has been correctly
oriented.

A cheap and efficient disc for the calcula-
tion of the heliographic co-ordinates of sun
spots is the Porter’s solar disc designed by
Dr. J. G. Porter. This strong cardboard disc
is used as a template and no solar worker
should be without one. A Porter’s solar disc
is obtainable, price Is., plus 2d. postage, from
Assistant Secretary, British Astronomical
Association, 303, Bath Road, -Hounslow
West, Middlesex,

Individual Spots

Increase the power of the eyepiece, using
an uncemented type such, as a Tolles. The
projection scteen will have to be adjusted
on its supports to suit the new focus. The
fine detail of the umbrae and penumbrae of
the spots should be readily evident. The
scale can be ascertained by taking the dis-
tance between the centres of a pair of spots
and comparing this with the distance on the
screen when the whole disc is visible.

Always record the date and time of the

NEWNES PRACTICAL MECHANICS

observation, the scale and the pesition- of
the E/W line.

It should be understood that the axis of
rotation of the Sun is inciined to the axis of
the ecliptic (the plane of the Earth’s orbit)
by an angle of 7.4 deg. and that during the
course of a year the Sun appears to nod
backward and forward. The solar equator

Dark sun cap
Small portion
e of light to
piece — 1™ eyepiece
Main heat 1 T .
and light Light

from il
o sun

Pla ir; glass
wedge

Fig. 5.—A Herschel Wedge for view-
ing the Sun at the Newtonian focus.

is furthér inclined
to the Earth’s
equator by an
angle of' 26.4 deg.
and the effect of
this is to cause the
Sun’s axis to
appear to oscillate
from side to side.
The aspect of the
Sun from month
to month for ob-

servers in the

northern hemis-

phere is shown in Fjg. 6. —The Pyrex flat
Fig. 4. For those in its carrier.

in the southern

\
hemisphere, the drawing of Fig, 4 must be
turned upside down. In both the Nautical
Almanac, obtainable from H.M. Stationery
Office, Kingsway, W.C.2, and The Handbook
of the British Astronomical Association,
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issued each year, price §s. to members and
9s, to non-members, by the British Astro-
nomical Association, 303, Bath Road,
Hounslow West, Middlesex, the values of P,
B..and L are given where:

P is the position angle of the axis of
rotation, measured eastward from the north
point of the disc.

Bs i1s the heiiographic latitude of the
centre of the disc, this determines the amount
of tilt of the lines of latitude on the Sun
as seen from the Earth. .

L. is the heliographic longitude of the
centre of the disc ; heliograrhic longitudes
increase numerically to the west.

Viewing the Sun at the Newtonian Focus

As already stated, this can be a dangerous
business. and serious damage o the eye may
result.

The following alterations
telescope are essential,

Stop down the aperture to 4in., using a
card. Use a solar diagonal, a device shown
in Fig. 5. It comprises a Herschel Wedge,
which transmits only about 10 per cent. of
the heat and light. The reflected’ image is
observed with a standard eyepiece fitted with
a dark Suncap, Alternatively, the aluminised
flat -mirror may be replaced with a Pyrex
flat mirror which has no metallic reflecting
surface. The plain glass then will only
reflect a small portion of the heat and light.’
A standard eyepiece with a dark Sun cap
will then be quite satisfactory, An un-
aluminised flat should be readily obtainable
for under 30s. The only disadvantage is the
need to remove the flat and the consegquential
readjustment of the optical parts each time
one changes from solar observations to
stellar observations, It is recommended—
since the Pyrex flat is so much cheacer than
a solar diagonal—that a-separate flat carrier
be made for the Pyrex flat and this can easily
be slipped into position with a minimum of
inconvenience, sze Fig. 6.

Any enthusiast who wishes to construct ‘a.

to the astro

g;{w 13
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MOON
Diameter 2,160 miles
Clavius (19) 150 miles across
Plato (3) 60 miles across

(MARIA) LUNAR SEAS

A, Mare Crisium. B, Mare Foecunditatis.
C, Mare Nectaris. D. Mare Tranqguillitatis.

E, Mare Serenitatis. F, Mare Vaporum. G,
Mare Nubium. H, Mare Humorum. I, Mare
Imbrium. J, Oceanus Procellarum. K, Mare

Frigoris.
MOUNTAINS
d, Alps. di, Alpine Valley. f, Apennines.

CRATERS & WALLED PLAINS

1, Copernicus. 2, Kepler. 3, Plato. ¢, Archimedes-
5, Aristillus. 6, Autolycus. 7, Aristoteles. 8
Eudoxus. 9, Hercules. vo0, Atlas, 11, Eratosthenes.
12, Straight Wall. 13, Ar hel. 14, Alph

15, Ptolemaens. 16, Catharina. 17, Cyrillus.
18, Theophilus. 19, Clavius. 20, Maginus. 21
Tycho. 22, Grimaldi. 23, Cassini. 24, Purbach.’

Fig. 7.—On the left is a composite photograph
of the Moon and above a tally map and key.
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full aperture 6in. solar telescop<™ should
consider having both the main mirror and
the optical flat of Pyrex glass suitably
polished, but without anv metal refiecting
surfaces.

Observing the Moon

The Moon should be studied when it is
waxing or waning. The disc of the full
Moon is devoid of interest owing to the
lack of shadow.

As a guide to the novice a composite
photograph with a tally map is given in
Fig. 7. This will enable one to identify the
main formations. Use initially a low power
eyepiece which has a field of view wide
enough to embrace the whole of the
iluminated portion of the Moon’s surface.

With the recent interest in the emission
observed by Kosyrev from the crater
Alphonsus it has been suggested that the
following combination of Wratten gelatine
filters will enable you to isolate the appro-
priate band centring on 4737

i Wratten, 45 * 47B.

il Wratten. 45 + 35.

The filters can be obtained from Kodak,
Lid. They should be cut and placed over
the eyepiece. Any points on the. Moon which
appear abnormally  bright—and much
brighter than the areas elsewhere in the sur-
rounding region—slfbuld be accurately noted
and the time recorded. 'The results should
be reported quickly to a well-equipped
observatory.

Observing Mercury and Venus

Mercury is a most Jdifficult planet to
observe.  Its maximum elongation is less

- STINE

Fish Stunning
FISH stunning equipment of the pulse
generator type is being used by
fishery authorities to eliminate undesirable
elements from rivers. The equipment is
used to stun all the fish in a stretch of
river; these then being netted, the
undesirables removed and the rest replaced.
Within a minute of entering the water, the
replaced fish are back to nermal. Roach
which compete with young salmon and trout
for food can be dealt with by this method
and the equipment is valuable too for
assessing the effects of drainage and
pollution on fish life and studying the
population and breeding habits of fish,

New Electronic Stethoscope
THERWISE inaudible sounds are
amplified by this instrument which at
the same time eliminates unwanted noise
by means of high or low frequency
attenuators. A crystal microphone with a
specially heavy meta]l diaphragm only
transmits sounds from the source with which
it is in contact. The Soniscope is powered
by_ two small batteries and is equipped with
two output sockets, Alternatively by the
use of an additional attachment a -large
audience can listen in to sounds detected
by the instrument, An example of the
use to which the device can be put is to
filter out the sounds of a heartbeat while
listening to high frequency bronchitis
wheezes.

Train Telephone

BRITISH RAILWAYS are to provide
telephonic  communication between

the guard’s and driver's compartments of

NEWNES PRACTICAL MECHANICS

than 28 deg. and the air is seldom steady
enough in the vicinity of the Sun to make
a detailed study of its disc (only six to nine
seconds of arc) possible. See Antoniadi’s
“ La Planéte Mercure.”

Venus is a beautiful object. Its
elongation extends 1o 47 deg. and its disc
is treble that of Mercury, Often Venus is
so bright that it is necessary to lose light

Orbit of Earth

Orbit of Mars —g

Fig. 8.—Orbit of Mars. P—Perihelion. A—

Aphelion. When Earth and Mars are at posi-

tions I and 2 the opposition distance is about

35 million miles and at positions 3 and 4 it is 62
million miles.

to see it with claritv. The use of the solar
diagonal or the unmetalled Pyrex flar mayv
be an advantage.

It is useless to attempt to observe Venus
in a dark sky, it dazzles the eye too much.

electric and diesel multiple-unit trains to
enable train crews to pass messages and
carry out test procedures in clear speech.
The telephones will help drivers and guards
to carrv out brake tests before beginning
‘heir journeys, and in their carrying out of
the various rules, particularly on services
where drivers or motormen or unaccom-
panied by a second man. Telephonic

communication between the (wo ends of a
td

g
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Observing Mars

Mars is the only planet to reveal a solid
surtace on which markings of a permanent
character can be clearly distinguished. It
is a planet which well repays telescopic
study. The best periods for observing it are
short and the intervening periods long. The
orbits of the Earth and Mars are shown in
Fig. 8. Oppositions occur "at intervals of
over two vears. At perihelic oppositions (in
August and September) its disc is some 235
seconds of arc across.

At aphelic oppositions (in February or
March) its disc is scarcely 14 seconds of arc.
The highly prized perihelic oppositions only
come round every 15 or 17 years. Useful
work can be done with a well mounted 6in.
telescope and magnifying powers of from
200 to 400 will be found to be necessary.
The Barlow lens is a favourite tool in this
connection.

Drawings of Mars

The director of the Mars Section of the
British Astronomical Association recommends
a scale of 2in. to the planer’s diameter.
Scrutinise the planet for some time until the
eye is well adapted. Sketch the outlines of
the principal features, beginning with the
polar caps if visible. Be at great pains to
have the objects in the correct position with
reference to the limb and centre of the disc.

Since Mars rotates on its axis in 24h. 37m,
22s. the hemisphere under observation can
be seen on the following day (weather per-
mitting) approx, 37m, later. (See The Planet
Mars, 1950, G. Vaucouleurs, translated by
P. A. Moore.)

train would also be an advantage in the
event of an emergency.

Giant Induction Coil
SIGNED 10 store energy for a
hypersonic wind tunnel in America, an
induction coil weighing 60 tons is beng
built by the General Electric Co., Pittsfield,
Mass. It is believed to be the world’s
largest.

e ‘ -

Designed for-starting jer engines, air conditioning aircraft interiors and de-i‘cz'_ng'operatig;gs, this
surge-free vorary screw compressor’ known as the Atlas Copco Air Partner will help to ensure

on-time departures of aircraft.

The compressor, which has no wearing parts and will run for

10,000 fours without an overhaul, is shown above starting a Boeing 707 jer aivliner.
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TTRACTIVE jewellery in a limitless
variety of designs and stone arrange-
ments can now be made, or rather,

finished at home with the simplest of tools.
A small but growing industry provides the
castings, stampings and fittings for a very
wide Tange of designs and stone-celour
schemes. Articles may be completed not
only in base metals, but also in silver and
gold, using semi-precious stones,

Tools

An elaborate set of tools is not necessary.
All that is required at the outset is a pair
of pointed tweezers, a few cherry sticks, or

Fig. 2.—Claw mounts tn unfinsshed and finished
state.

pointed match sticks, an ordinary houschold
pin with the point curved over so that it will
not penetrate the skin (see Fig. 1) and a
bottle or tube of good jeweller's cement.
A good addition to the kit is one or twe
pairs of small pliers. A magnifying glass is
useful and, if “claw” settings are to be

e

Fig. 3.—The correct and incorrect method of
opeming a jump ring.
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undertaken, a pair of brass-jaw pliers. A
ring gauge, for measuring fingers, should
also be acquired, but there is little else likely
to be needed except, perhaps, a good eye
for visualising colour schemes and a lot of
patience.

Castings, Mounts and Fittings

The pieces, knowa as castings, mounats, ofr
stampings, are mainly supplied in the finished
state, except that stones are not mounted.
Brooches and the like are supplied ready
fitted with pins—ear ornaments with clips,
screws or wires—necklets and bracelets with
one of the various types of fastener or clasp.
The exception is pendants, which are worn
on a chain; most dealers supply these in
separate parts, €.g.,, pendant front or orna-
ment, chain (trace chain), connecting links
(jump rings or split rings), and fastener, and
it is left to the craftworker to assemble the
parts.

Stones
The methods of setting marcasites and

Brooches, Earrings, Bracelets, Pendants and Rings
Are Within Your Scope

ordinary brilliants are essentially the same
provided that the stoncs are set into the
correct type of sockets.

The manufacturers have, in general use,
several methods of drilling or casting the
stone sockets in a mount and the worker
should learn to distinguish them on sight, as
not very satisfactory results would ensue if,
for instance, flat-base marcasites were
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inserted into chaton-base sockets, There is,
however, one type of socket drilled in such
a way that either type of stome may be
inserted..

It should be noted, nevertheless, that mast
dealers supply, in packets, the correct
number, type, and sizes of stones for a given
mount, and this is by far the better way to
buy in the early stages, if not all the time,

The contents are variously knewn as
“craftworker packets ”—* stone packets "—
or “ assembly packets.” Some dealers grade
the sizes into different packets and in such
cases the type of socket has already been
taken into consideration.

It 's 2 good plan for the beginner to
examine them closely and thus gradually make
himself conversant with their appearance and
sizes. The contents of each packet should
be tipped out, in turn, on to a piece of white
paper, and with great care as some of the
stones are very tiny—a size 000 marcasite,

By V. G. Kennedy

for example, measures about three-quarters
of a millimetre!

Inserting the Stones
It is left to the buyer to insert the stones
in the mounts by either of two methods or
both, The methods are the use of a good
transparent cement such as VJ/1 and V]/2,
(Concluded on page 37).

Fig. 1.—All the tools requived
Jor jewellery making.
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AND TURN YOUR

OUR 12th EDITION
CATALOGUES SHOW YOU THE WAY TO OBTAIN

PROFESSIONAL RESULTS AT HOME!

A FEW SIMPLE INSTRUCTIONS, TOOLS COSTING ONLY A FEW SHILLINGS and
you can soon become the master of an absorbing and fascinating craft.
CLEAN AND INTERESTING—ALL the preparatory work is done for you. EVERYTHING
supplied from our large and extensive stocks.
WHY NOT START RIGHT AWAY?
Y Brooches, Sprays, Ear Ornaments, Pendants, Necklets in profusion.
Y% Gold & Silver Dress, Engagement and Eternity Rings—nearly 70 designs.
% Real Marcasites. Brilliantes in all the latest colourings. Fancy Stones.
ALL ACCESSORIES AND TOOLS
READY-TO-WEAR DEPARTMENTS—including GOLD & SILVER—Bracelet Charms in Silver.
YOU CAN DO IT!
*

The article opposite, written'by the Prlnapakof{he V.G.K. Company, is but one example of the simple

language by which this most reputable firm pilots the beginner threugh the various stages of a wonderful
craft.

Being practical people themselves, this Company knows the virtue of simplicity and by this means
almost anyone can prod-uce results which often astonish even $hemselves.

Everything is ** laid-on ” and this is quite natural since the firm specialise in supplying the home
craftworker.

The Catalogues issued are beautifully produced upon real Art paper. The ranges portrayed are well

sectionalised and the stone -packets listed in the General Catalogue are welt thought out and certainly
well organised.

The Instructional Section, 100, is very well written, again in simple terms, and must be quite invaluable
to all who adopt this fascmatmg hob

There is a short Dictionary of Jewel lery Terms and a Schedule.of Stone Sizes.
Mest certainly a very good two-shillingsworth.

NOW READ THIS

“ As an Australian over here on a working holiday, I have been able 1o
mount pieces, per your mosi extensive Catalogues and Bulletins. which

. MOUNT

YOUR have been more than admired by the recipients for the quality and
: beauty of the mounted sets. They are equal, if not superior, to the
OWN  majority of expensive pieces sold by good jewellers, and I am hoping that

many of them will eventually become heirlooms. It is the only way I

can give expensive presents, inexpensively, to my hospitable cousins over
¢ here.

A FEW MARCA-

SITE NUMBERS

FROM OUR WIDE
RANGES

ALSO MARCASITE PIECES IN REAL ENAMELS.
HAND-MADE INDIAN SILVER FILIGREE PIECES.

SEND NOW —>

to the leading Handicraft Home Jewellers for complete set of

ART CATALOGUES (500 numbers) including ALL instructional

matter for the purely nominal price of 2,- COMPLETE.

VGK

COMPANY

P.O. Box, 4, 39a, Bolton Street, BURY, Lancs.

Dept. GM/I,

“ May you long continue with your excellent service to all who require
an absorbing hobby with the complete satisfaction of having created

. something beautiful.

It is only fair that the compliments which I have received should be thus
refayed 1o you, the designers, to whom the honours are due. Thank you.”
Mr. R M. M R.M. Co/lege of Science, Wilts.

(The or lgmal of this letter is in our ﬁles)

POST THIS COUPON NOW !

l To : The V.GK. COMPANY (Dept. GM/1),
- P O. Box, 4, 39a, Bolton Street, Bury, Lancs.

Please forward me your complete set of catalogues which
describe all the items mentioned on this page and which
tell me all I need to know to start at once.

I enclose 2/- in full payment.

WRITE IF YOU PREFER NOT TO CUT THIS PAGE
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WE HAVEN'T GOT

BUT WE HAVE GOT THE FINEST RANGE OF
JEWELLERY-COMPONENTS IN THE COUNTRY.

NEWEST DESIGNS EASY TO MAKE
NO TOOLS REQUIRED

WE ARE UNBEATABLE FOR SERVICE, QUALITY
AND PRICE

FREE CATALOGUE

l INCLUDING 20 PAGES OF
’ PHOTOGRAPHIC ILLUSTRATIONS

TAKE YOI

] - CE -

'FRANCIS & CO., Dept. M

28 RUSSELL ST,
MIDDLESBROUGH

A GOLD MINE

R-GLAIM NOW |

JEWELLERY

| STAMENS
PEWTER

and ROLLED GOLD

We specialise in these crafts and have a large
selection of unset mounts—brooches, pendants,
bracelets and rings. Real and imitation marcasites,
chatons and flat backed pastes, brooch backs, ear
clips, screws and wires, pewter and copper sheet,
chain in silver, rolled gold, metal and anodised,
beads, pearls and stamens, flower making wires and
I pear| essence.

Catalogues with over 200 illustrations 1/6

‘ Jewellery Kits in Gift Boxes
No. | 7/- No. 2 23/6

r Beginners kits, pewter, 21/-. Rolled gold wire work,
27/6. Copper, Silversmiths and Jewellers’ tools.

HERRING, MORGAN
and SOUTHON Ltd.

9 BERWICK STREET, LONDON W.i

——

Jewellery

HALF PRICE
when you assemble it without skill in seconds
EXAMPLES :

COLD AND SILVER ETERNITY RINGS, 29’-
(as illustrated—shop price is 4-5 gns.)

SILVER ETERNITY RINGCS, 9’6, etc, etc.

100’s of items to choose from

Start a profitable hobby and send
today for our super catalogue—" MAKE
JEWELLERY YOUR HOBBY"—-F_REE

RAWSON’'S CRAFT SHOP

(Dept. MEC)

3 Westcombe Hill, London, S.E10
OUR POSTAL SERVICE IS WORLD WIDE

Jewellery Making ...

still a most PROFITABLE HOBBY. Send now for our

llustrated Catalogue
9d. in Stamps

Discounts to Hospital Patients and regular customers

SPECIAL OFFER: Ready-to-wear
3-row graduated and shaded Pearls 8/6

Kl KLYPESHAMES 216 Linthorpe Rd., Mlddlesbrough

e

—

MAKE JEWELLERY-—-
MAKE MONEY!

Send now for our wonderful illustrated catalogue full of easy-to-
make jewellery. What a Fund Raiser for bazaars and clubs, etc. !
Example : A Genuine Silver real marcasite Eternity Ring can
be made for only 9/3d. Hundreds of other bargains.

ARTS AND CRAFTS (HEBDEN BRIDGE) LTD.
Dept. PM, 7 Hangingroyd Lane, Hebden Bridge, Yorks,
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or by means of claws, which are pressed
down on to the stones to hold them into
position, The beginner is advised to use
those mounts which take cement as a start.
Fig. 2 shows claw mounts in the finished
and unmounted states.

The Work Bench

Obtain some non-hardening modelling
clay from a toy shop and sink the mount
far enough into this to hold it steady. The
clay will easily wash off when the cemented
stones have dried out. Alternatively, cut
a slot in an empty cigarette packet or a
match box, and fix the mount firmly in the
slot. This makes a good work bench.

Sizing

A mount may be drilled for as many as
five, six or seven different sizes of stones,
all of which will be included in the craft-
worker packet supplied, but additionally, the
colour scheme must also be considered. The
best procedure is, therefore, temporarily to
fit a few of the stones into the dry sockets
of the mount and memorise their positions,

Fig. 4.—A bolt ring fastener with chain attached.

before introeducing any cement. If various
coloured stones are to be included, mount
them loosely and ‘memorise the colour
_positions, Do not spill any cement on to
a- polished table top as it will remove the
polish!

Mounting the Stones

The mount should first be examined for
cleanliness as plater’s residue probably
remains in some of the sockets and glue
will not stick. In this case it can be washed
in warm water and soap flakes and brushed
out with an old toothbrush. In the case
of brooches and earclips, the pin or clip
should also be tested. An odd tiny blow-
hole in the socket of a casting can usually
be ignored as the stone will cover it. The
mount must be thoroughly dry before opera-
tions are commenced.

With the cherry stick, place some cement
into four or five sockets, starting from the
centre of the mount and working outwards.
See that all the sockets are thoroughly
covered but do not fill them as, if the cement
rides over the face of the stones, it may ruin
them. Allow the cement to get “ tacky”
and meanwhile place cement into five more
sockets.

Mounting

Insert the appropriate stones into the first
five sockets making sure that each stone is
squarely set and seated. This is extremely
important as otherwise they will easily be
dragged out when in wear.

Place cement into the third set of five
sockets and proceed as before, At the end
of the setting process—and this is vital—
take the pin-tool already mentioned, and,
using the pin head, press every stone firmly
and squarely on to its seating. Allow to set
for at least 24 hours.

Oversize Stones

Some workers buy their stones in bulk,
instead of in the dealers’ packets, and, in
order to produce an impressive effect, are
tempted to mount stones which are oversize.
This is bad mounting and such stones are
almost certain to fall out of the mount,
when in wear.
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Plastic and Pearl

Boutons

Whether pearlised or
cast into fancy
moulded shapes, some
difficulty is sometimes
experienced in gluing
these to the metal ear-

clip. The trouble
often arises through
the wrong cement

being used, a thick
cement such as VJ/2
being necessary.

In the case of imi-
tation pearl boutons,
the base of the bouton
should first be lightly
rubbed on a piece of
sandpaper.

B

Assembling a Chain Pendant

This is a simple process, but a difficulty
can arise if the jump rings are not
opened and closed in the correct manner.
The ring should be firmly grasped with a
pair of small pliers at A (see Fig. 3) and
with another pair at B, Without moving A,
pull B forward and downwards, until the
aperture is wide enough to hook up the
required pieces. Close in  reverse manner,
moving B only.

Never open a jump ring latevally or it will
be ruined.

The problem of threading the jump ring
through the fine trace chain can be solved
with a darning needle. With this little tool

it is possible to widen the end loop in the
chain enough to take the jump ring.

Fig. 6.—Simple examples of mounts. (Above

and right)—Suitable mounts for brilliants.

(Above righty—Mounts for marcasites and
pearls.

Fastener or Clasp

The pendant will require a fastener and
the usual method is to attach a bolt ring
to the chain by means of a jump ring or,
alternatively, a split ring (see Fig. 4).

Obtaining the Professional Look

The first essential is to be quite sure that
no cement has ridden on to the face of the
stones, as it is almost impossible to remove
it, The best method, if this should happen,
is to dig out the stones and replace them

Fig. 5.—Two silver 1arcasite rings.

with new ones. This is the only effective
remedy. However, - presuming that the
finished piece is now thoroughly dried out—
that is to say, not less than two or three
days after mounting—wash the piece in a
solution of warm water and soap flakes, to
which has been added a few drops of
ammonia. Rinse well in clear water, Dry
off, and polish the stones with 4 silk duster.
Some pieces made by the methods described
are shown in Figs. § and 6.

It should be remembered that the whole
job is far simpler in practice than it might
appear to a reader. Its very simplicity, how-
ever, can prove to be its own pitfall to the
careless and impatient but to those who are
thorough in their work, the hobby is most
rewarding.

T

" PRACTICAL MOTORIST &
MOTOR CYCLIST

Price 1/3

October Issue Now On Sale

PRINCIPAL CONTENTS
Austin A50, 50 and 55 Brakes; Plug-
ometry ; Fitting an Additional Fuse
Panel ; A Craftsman’s Look for Your
“1,000" ; Servicing Vauxhall Cars;
Fitting Extras on a Standard 8; insur-
ance of Second-hand Cars; The Begin-
ner’s Guide to the Motor Car; Over-
hauling the Triumph 1800 Roadster ;
Prefect and~ Anglia Overhaul; A
Reclinable Front Seat; Buying a
Motor Cycle

J
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T first sight it may seem strange that a
machine which can produce intense
cold can also, in only a slightly

modified form, produce enough heat to warm
a house. Yet this is, in fact, so. When the
machine is used to cool it is known as a
refrigerator, and when it is used to heat it
is called a heat pump. When
it is used as a heat pump it is
actually the most economical
source of heat that has ever

) High pressure
been devised.

hot air

The Cycles

The basic cycles of both a
heat pump and a refrigerator
are identical, and can be
'bloadly grouped as the “air
cycle,” the.“ vapour absorption
cycle ” and the “ vapour com-
prassion cycle.” To understand
how these cycles work it is

Compressor
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By R.

rule: (2) the temperature at which
a liquid boils depends on the sur-
rounding pressure. The lower
the pressute the lewer the boil-
ing temperature, and, conversely,
the higher the pressu~s the
bigher the boiling temperature.

Vapours

Another very important thing
which we must know about refrigeration and
heat pump work is- the properties of vapours.
In fact, a vapour is a gas, but it has the
special property that if its pressure is
increased, or if its temperature is lowered,
it condenses into a liquid. In condensing
into a liquid it returns all the heat to its

Cooling water out

Cooler High pressure

/cool air

Expansion
s valve
Low pressure

expanded ar
v;ry cold

Cooling water in X

Insulated _ |
cold room™ |

necessary to  know something
about the thermodynamic
propeities of liquids, vapours
and gases.

A lot can bz learned just by watching how
water behaves when it is boiled in a sauce-
pan in the kitchen. If we have a thermometer
reading up to aboug 250°F. we can learn
even more. Put this into a saucepan of
water heating' on a gas ring. At first the
temperature of the water rises steadily, say
it increases 10°F . every minute. This means
that the water is absorbing the same amount
of heat from the gas every minute,

‘Eventually the water will boil, but a
strange thing happens now—the water gets
no hotter, no matter how hard it boils. This
means that, although we have not changed
the intensity of the flame under the sauce-
pan, and so have not changed the rate at
which heat is being transferred to the water,
the heat is, nevertheless, being absorbed.
The only thing that has changed is that
the water is now boiling.

This is the first important rule, ie., if a
liquid is boiling it absorbs heat from its
surroundings without any increase in tem-
perature. It is most important to understand
this if we are to follow the workings of the
various cycles.

Second Rule

At the top of a very high mountain, if a
saucepan is again boiled, it will be found
that it no longer boils at the same tempera-
ture (212 F.), but at some lower temperature,
siy, 180°F. This is because the surrounding
air pressure is lower. This, then, is the next

Fig. 1.—Air cyde refrigerator.

surroundings that the liquid absorbed
originally,

This, then, is the third rule: (3) a vapour
can be condensed into a liquid by increasing
its pressure, or by reducing its temperature
and in condensing it gives up

all its heat to its surroundings.

Unlike a vapour, a gas can-
not be condensed into a liquid
under ordinary conditions, it
actually requires a very low
temperature indeed to liquefy

coils 3
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Explained in Simple Terms
N. Hadden

Starting with the compressor, the air is
compressed and, as we have seen by rule 4,
it gets hot. The air then passes on to the
cooler where heat is removed by the water.
The air flows on to the expansion valve
where its pressure is reduced, and as the
pressure is reduced it expands. As we have
seen from rule 5 the air must getr colder as
it expands. The very cold air is then circu-
lated in the insulated cold room, and this
gives the refrigerating effect. The air is
then returned to the suction of the compres-
sor, where the cycle starts again.

This cycle, although used in the early
days, is net very efficient, in that it produces
less refrigerating effect for a given horse-
power compresser than, say, a machine
working on the vapour compression cycle.
For this reason it is no longer used.

However, although it is no longer used, it
is worth while having a look to see how
easily it can be turned into a heat pump to
warm a house. Fig. 2 shows how this is
done. The compressor is shown outside for
clarity, though in practice it would be inside.

In this case the compressor is used to
compress and, as we have seen, heat the air,
which is then led under the floor of the
house. The air is sufficiently hot to heat
the house, When most of the heat has been
given off to the house, the air is taken out-
side, through the expansion valve, which
cools it,

After passing the expansion valve the air
is very cold as it has given up most of its
heat to the house, and what little it had has
been taken away as it expanded. It is then
taken by pipe under, say, a river. As the
air is so cold the river is hot by comparison,
and so- the river tends to heat the air. When
the river has pug back heat into the air it is

High pressure hot air

Low pressure warm air

a gas, We can easily learn
some of the properties of gases.
If we pump uvp a bicycle tyre

=

Compressor

very quickly we find that the
pump gets very hot. If, on
the other hand, we unscrew the valve on
the tyre and let the air rush out, we find
that the air coming out is cold.

These, then, are the last rules that we
must know: (4) if a gas is compressed it
becomes hot. And (5) if a gas is expanded
it becomes cold,

The Air Cycle

We now know enough to look at some of
the cycles that can be used in refrigerators
and heat pumps. One of the easiest cycles
to understand, though it is not used on
modern machines, is the “ air cycle,” shown
in Fig. 1, where it i3 being used as a
refrigerator.

=0 o

b :
Expansion”valve  Very cold air
Fig. 2.—Air cycle heat pump.

returned to the comprezsor suction, where
the cycle starts again.

Thus, we can see the essential difference
between a heat pump and a refrigerator.
The heat pump takes heat from the river
and concentrates it, and pumps it into the
house. The house gets hot and the river
gets cold. In a refrigerator the heat is
taken from the cold room, which makes it
even colder, and gives it up to the cooling
water. In this case the cooling water gets
hot and the cold room gets cold. This is
true for all refrigerator 'and heat pump
cycles.

(Concluded on page 41)
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ADVERTISING & SALESMANSHIP [ |
General Advertising. Copywriting. Radio & T.V. Advertising. l
Commercial Travelling. Sales Management. Retail Selling.
EXAMS. joint Inter., A.A, & L.P.D. Finals, 1.5.M.A, U.CT.A. |

ARCHITECTURE & BUILDING
Architectural Design, Clerk of Works.
Bidg. Construction. Bricklaying. Trade Courses.
EXAMS. RLLB.A,, R.I.CS, Il.Q.S, LI1.O.B, Inst. Clk. of Wks.

ART

AI.’t Training (basic). Commercial Illustrtng.
Oils & Water-Colours. Figure Drawing. Lettering.

COMMERCLIAL TRAINING
Bookkeeping. Costing & Accountancy. Office Training.
Secretaryship: Shorthand & Typewriting.
EXAMS. LCW.A, CLS, C.CS, A.C.CS., Inst. Bkkeepers.

CIVIL ENGINEERING
Hfghway Engineering. Structural Engineering,
Reinforced Concrete Eng. Town & Country Planning.
EXAMS. IL.CE, |StructE

DRAUGHTSMANSHIP (State Branch)
Drawing Office Practice, Mechanical Drawing.
Structrl, & Architectrl. Drwng, Maths & Machine Drawing,

ELECTRONIC ENGINEERING

Electronic Computers. Electronic Equipment.
Computers & Induserl. T.V.

FARMING & HORTICULTURE
Arable & Livestock. Pig & Poultry Keeping.
Farm Machinery (Maintemance)
Flower & Vegetable Growing. Complete Gardening.
Smabtholding.
EXAM. R.H.S. General.

FIRE ENGINEERING

EXAMS. Instn. of Fire Engrs., Fire Service Promotion.

GENERAL EDUCATION
Languages. .Gooed English,
Ex:'c‘ls. G.C.E. subjects at Ordinary or Advanced Level

MANAGEMENT
Industrial Management. Business Management.
Office Management. Personne!l Management.
Hotel Management.
Work Study. Foremanship. Storekeeping.
EXAMS. Brit. lnst. of Mangme. Inter,, Final & Cert. in
Foremanship.

MECHANICAL ENGINEERING
Wide range of subjects incl, =
Workshop Practice, Diesel Engines,Refrigeration & Welding,
Engineering Maths., Production Engineering.
EXAMS. LMech.kE., Soc. of Engrs, Cert. in foremanship,
€. & G. Cert. in ‘Machine Shop Engineering. :

MOTOR ENGINEERING
Motor Mechanics. Running & Maintenance,
Road Diesels. Owner Drivers

PHOTOGRAPHY
The Amateur Photographer.
EXAM. P.D.A,

RADIO, T.V. & ELECTRICAL

Radio Engineering. Radio Servicing. T.V. Servicing & Eng.

"FACE 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 I.C.S. training you can reach the top
faster and stay there longer.

TRAIN WITH LC.S.

I.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 I.C.S. have
coached many hundreds of thousands to
success. They can do the same for YQU!

- ey

The many subjects which |.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.

FILL IN THIS COUPON TODAY

s s ot s gy s e st g 0t O S S 5 S P e U Y S O Y S 5 o g S 5 U O e Y P

r Practical Radio (with kits). Electricity Supply. Electricians.
I EXAMS. B.l.LR.E. Soc. of Engrs.
RRESPONDENCE SCHOOLS C. & G. Certs. for Telecom. Technicians, Radio Amateurs,
l IERRARGSIEIA L €0 Radio Servicing (RTEB), Elec. Engrg. Practice, Electrical
] {Dept. 169E), Intertext House, Parkgate Road, London, S\W.II, Installations.
1 WRITING FOR PROFIT’ .
i Pleasessend me FREE-BOOK on (subjeet).......c.. iiiiiiiiiiom o is e anes osaesrss s anson e amnnas Short Story Writing. Journalism.
] OTHER SUBJECTS
A RIES a0 oo s e T EESEER - wvaa <~ - - R R— Police Entrance.
‘ (Block letters please) Industrial Instrumentation
l Petroleum Production.
‘ ADDRESS ........occvnes e B s e s SRR + s e ST Dressmaking.
l LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE.
. Build your own 4-valve T.R.F. and 5-valve superhet radio receiver ;
. Signal Generater and High-quality Multi-tester,

er, .
million
students

the worlds largest correspondence scbao/l 6
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FLECTRIC CABLF. Mixed Parcels: too
many sizes and types to iist. but will include
1-, 2-. 3. and 5-cove Mains Cuble. Very useful
tots for Home. Car, Workshop, Radto. ete.
Nothing less than 12t. £1 per parcel.
Guaranteed agalnst rull eash refund.

5-WAV 250 V. ¥LEX CABLE Conductors
14/0076. rubber covered with P.V.C. sheathed
4 dia. Just over 30 vards Jong. Moulded
rubber 5-way plug and socket on ends. Thus
lengths can be plugged end to end, or cable’
cut to form 5-way Connector. 25 per.length.
5 lengths for £6/15-¢ 10 lengths for £10.
Speclul quote Jor qmmtlt\‘

HALLRACES, £~ bore x [° X 74327 2nd claks.
suitable for Casters, Roller Skates, etc. All
checked. 1 - each, §‘- doz.. 80 - per gross.

STHRAIGIY DG Chesterman No. 89R.
A real super job In wood casé. 6ft. long, 3¢
wide, - thick. Bevel edge. Rustless. Normai
price over £26. "My price £10'each.

MYXEN FILES, A very good workshop
assortment of regenerated Fifes. ail sorts
6" to 12°. 15'- per doz.

SANDING DINCS. Special Silicon Carbide,
5° dis. Dozen assorted usual price 4-. My
orice 3 3.

BERKSHUGE MOTORS (Alrcraflt Wind-
screen Wiper) 67 x 44 ° x 31~ with Reduction
Gearbox to about 900 r.p.m., 24 v. 2 A. D.C.
Very special purchase brings price down w0
only 10'- each. ORDER NOW, Can be made
inte Low Voltage Electrical Drills,

NEW FILES. Top quality, NOT rejects.
Varfous types and cuts. Large mixture up
to 16" for hard workers. Only 18,- per.} doz.

MIXNED STEES SCREAWS, Various heads
and lengths. All threaded 0 B.A. (equivalent
to 1 dia.) with nuts and washers to fit.
Mostly eadmium plated. 1 gross each (216
parts). 33 : 1 gross each (432 parts), 6 -

QXYGEN REGULATOR, " Buitable for
inlet Pressure up to 2.000 lbs.fsq, in. Union
fits i* B.S.P. with pressure gauge 27 dia.
0-2.500 1bs.sq. in.. Outlet pressure adjust-
able 0 to 60 1bs.fsq. in. now set at 121bs./sq.
in. safety valve. Useful for constant output
pressure from compressed airlines, paint
spraving, etc. 14 - each.

THERWMO,COUPLE LEAD WIRFE.

) Chromel;Alumel, Yellow and Red rubber
with Yeliow outer braiding, both 16 s.w.g.
Suitable for Lead and/or Thermo-Couple up
to 1.400 degrees €, when E.M.F. is approx.
56 millivolts. Usefut for School demon-
stration. 5'- per yard. Thermo-Couple can
be made up with 1ft. of beads and 2 yards of
lead at 15/+ each. Other lengths to order.

PRENSURE GAGGE 0150 tbs/sq. in.
347 dia. Black finish. By U.S. Gauge Co.,
New York. With flex conne¢tion, union3
steel tube, efc. Wt. 11 1bs. 12 6 each.

COUNTER UNIT. Really Radar Filter
Unit. Contains Veeder counter 0-999,
(not high speed) with spur gears and 4 Start
steel worm with 31T fibre wheel, about
ofs. quick start thread and some electrics.
Case 4° x 317 x 2§”. Wt.1{Ibs. 7/3 each.

VACHUM PUMP.  Aircraft Vane Type.
Can be used as Compressor up to about
40 jbs./sq. in. 6 spline i* dia. drive. Approx.
4° dla. x 6. New. Wt.61bs. 3248 each.

HYDRAULIC PUMPS. 7 piston Aircraft
Tvpe. 8 spline | dia. drive. Approx. 5° dia.
x 4f”. Wt. 8 Jbe. Used but in good order.
NOT recommended for water. 266 each.

FUEL PUMP. Alrcralt Vane Type. Pre-
cision job. § B.B.E. fittings with pressure
relief valve now set at 10 lbs./ag. fn. 20

spline 3~ din. drive. 73° x 847 x 3{". New.
Wt. 4 s, 27,8 each.
HEYWOOD (OMPRESSOR.  Aircraft

Double Piston Tvpe. Suitable for pressures
up-}o 600 1bs./sq. tu. Spiine drive. 817 X"
x 37, Used, but in good order. Wt. 5 Ibs,
22 @ each.

Add 26 postawe with orders under . £1 |

(surplug will be refunded).
Post Free.

BRARGAIN LINT FRIEEL.

1000 ITEMS. 100 USEFUL MIXEP LOTS.
SEND NOW {

K. R. WHISTON

(Dept. M.P.10),
NEW MILLS, STOCKPORT

Orders over £1

NEWNES PRACTICAL MECHANICS

e1G.
N

New condition in wooden case, £4- l 5-0

OUTSIDE MICROMETERS

3in.— 4in. Moore and Wright, with ratchet and lock- 55 :
nut. Compiete in box. Brand new. a

MlCROMETERS Sc\:ond-huug_ilnicll‘.lix-(iow. 35,_
SMITH REV. COUNTERS ... v 25/ =
REV- cou NTER Readingsto 3500, Brand new. 25/‘
PROPORTIONAL DIVIDERS 22/6
BENCH LAMPS 22/6

We will be pleased to submit any item on
approval. Britain’s largest selection Binoculars
and Telescopes, etc. Catalogue on request.

GHARLES FRANK

67-75 SALTMARKET, GLASGOW, C.l.

*Phone : Bell 2106/7.  Grams: ‘Binocam’ Glasgow. Est. 1907,

N.S.F. VERNIER GAUGE

THE ULTRA LENS RIDS PRODUCTION

magnification and sliminate ctha

necessity for adjustment of
. . focus. The focus is

| always perfect.

%,, The ULTRA

R 6 LENS achieves
oo six-fold

and sustained
usefulness  to
countless indus-
trial  firms  en-
gaged on minute
examination of sur-
facas of every con-

THE ULTRA LENS COMPANY

17c¢, Oxendon Street, London, S.W.1 ei.: TRAfalgar 2055

This  unequalled Whether youare manufacturing, buyingorsetling,
eleceric  magnifier there are occasions when you have to submit
is of the most some objects to a very close scrutiny, At
mode-n design these times the ULTRA LENS becomes
and has proved indispensable,

its extrame Triple ienses ensure distortion-free -

ceivable object. magai-

fication

Please ask your local Tool in a.
Shop, Jeweller, Optician, Scientific b 'i;: .

g iantly.

Instruments, Stamp-Dealer, or lic fleld

which is

Write for full particulars to shadowless,

8 8
MEDDINGS

A P.RECISION.BUILT MACHINE TOOL
WEIGHT 154 Ibs. 5 SPINDLE SPEEDS

Er‘l’c: ‘37.500 Pillar model also available,
£3.14.6  rhse)

.Bafance in 8 monthly payments of £4.13.3
THE FINEST TOOL SHOPS IN LONDON {
PARRY & SON (TOOLS) LTD. 329.333 oLD STREET, LONDON, E.C,1.

Deposit :

October, 1959

BIR J INGHAM

THE BUSBY BURNER

ON THE " BUNSEN™ PRINCIPLE
{Complete with 3 pair of TONGS)
The ideal GIFT
for the practical
HOUSEHOLDER.
Suitable for Schools. Workshops.
TORCH & TONGS

a—
CASH PRICE

w = §
Boiling liquids. mefting
t % solids (such as give,
?@ paraffin  waz, etc),
distillation, laboratery
:, .7' sxperiments, etc., et
-c%‘h 3 §
Glass  blowing  and

bending, hard and soft
soldering, braxing,
annealing,  hardening,
tempering, forging,
heating rivets, stc., etc.

Paint seripping. anncaling

panels to remove dents,

wiping {soldering) jolnts

in. pipes, brating and

soldering of large pares,
atc., etc.

A reaily portable biow

pipe. eatily carried in

the pocket, or hung fiat
on the wall.

e
. Dbtonable from locai Iranmongers ot diect from L
T mehers on recopt of P.O, bf- tincluding postage).

BUSBY & COMPANY LIMITED

BUSCO WORKS, PRICE STREET, BIRMINGHAM
Phane : ASTON CROSS 5696(7

WATSON'’S
SPECIAL OFFERS

J.A.P. 14’327 mawatts £17. 100« Cm‘r 1fite,
These are extremely nice charging sets each
slightly used, tested and with Three Monthe
" Same-as-Makers ”* Guarantee.
CLOCKWORK MOTORS. Exceptinally
-well made double spri moto tak
Gun Predictors, 3B 8. rs EEE
VACUUM FOOD (}0)\ ll\lall&. H
Gallons with stainless steel interiory Biwg
P diam. Ideal for any Jeod or
louid_ storage in carayany, bout.s. -eto,
NEW Price, 35/- each. Carr. 8/6. +ALSO
1 Gallon size. PRICE 25~ Carr .
GOGGLES.  SPECIAL SAFETY TYPE
gith Unsflmtex a_gl‘k;l’(}l mﬂugegh chenlle,
€ al
Foam Ruhber, 7,9. POE{ 1f- o
INSPFACTION LAMPS. H.D, safety model
with waterproof glass cover and protective
guard complete with 10 yards i ﬁ)s cable,
NEW & BOXED, 25 8. Post
TRIPODS. Extremely ﬂne units APPTOX.
3!;11:‘1h l?en'ﬁ with adjuatahle brass ¢ ng completo
w ve cap &I
sling. I’RF CE fsle ‘. g 4

Post.
n-nm: ATIC TELESCH
1x50 MAGNIFKCATION 5"lb
Post 26. These instruments
003t originally nearly £40, an
wera & roduced to finest opt.lcul

D.C.

DMaker, [
gon%pieto with 61 reduction gear, 114

Hundreds of other. Bargaind .avgilable,
Send 6d. stamp for Llustrated Lfst. *

EASTERN MOTORS

ALDEBURGH, SUFFOLK. ‘Fhouc 51,
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Ammonia Absorption Cycle ;
We have seen that the air cycle is not

very efficient, and for this reason the
ammonia absorption cycle is someumes
used. This system is very interesting as

it actually uses heat to produce cold. Th'is
system depends on the fact that ammonia

Ammonia vapoury

NEWNES PRACTICAL MECHANICS

through the expansion valve to the lower
pressure of the coils in the cold room. As
the pressure has been reduced on the
ammonia liquid it starts to boil, from rule
2. In boiling it removes heat from its
surroundings, as we have seen from rule 1,
without an increase in temperature.

Comgomea? As heat is removed from the

41

heat from the cold room. The vaporised
ammonia is then returned to the suction of
the compressor, and thc cycle is started
over again.

From the sketches we can see that the
ammonia vapour compression cycle is very
similar to the air cycle, The big difference
is that the ammonia actually condenses,

. cold room, it must get even and is then boiled off again. It is this fact
. Cooling water 1 colder. When all the ammonia which makes the vapour cycle so much more
Ammonia out ' has boiled off and is again efficient than the air cycle. Of course,
generator vapour, it is returned to the ammonia is not the only refrigerant that
: absorber, where it is imme- can be used; one of the best known
Cooling water diately absorbed again into the alternatives is one of the Freon gases. But
5f93m§ in water. The whole cvcle then Propane, Bu‘;ane, Sli]phlﬁr Dio»l;ide, Methyl
: starts again, Chloride and several other substances can
st AITZ}%”"Q This cycle, too, can be used also be used. ; _
[Jf."% Weak g as a heat pump, all that is When the vapour compression cycle is
Sﬁ/'o solution Pressure required is to use the condenser used in the heat pump it is found that
’ reducing as the heating element in the abour six times the amount of hear is
~—Pump valve house, and the evaporator as the produced, compared with the heat produced
- / heat source in the river, from an equivalent electric fire.
Ammonia . We have seen thar there is a great
liquid ; Va%(])ur Compression Cycle similarity between a refrigerator and a heat
boiling — . e most cfficient cycle of all pump, and so it is only a short step to
_’ is the vapour com-
- 7 pression cycle. This Hot ammenia vapour Ammonia liquid
Armmonia vapour L____.:_:f_ cvcle is now used L1
Fig. 3.~—~Ammonia absorption refrigerator. Cold room everywhere except for Pressure
. some small domestic D reducing
vapour is very easily absorbed in cold water, refrigerators, which i .. valve — 1L
but is driven off if the water is heated. sometimes use a modified form of u Condenser
Fig. 3 shows this type of refrigerator. the absorption cycle. Fig. 4 shows == Ammonia ([ — 1 7
In the absorber there is a strong solution 5 vapour compression refrigerator. / liquid
of ammonia and water. A pump takes this In this cycle the ammonia Q boiling
liquid and pumps it into the generator. vapour is compressed with a P~
Thc generator is heated by some means, in  corresponding rise in temperature. Ammonia - vapour - | E—
this case steam,. which drives off the

ammonia from the water. The ammonia
vapour is takcn out of the top of the
generator, and the weak water solution js
returned to the absorber.

The ammonia vapour is under high
pressure, and when it gets to the cooler
it is condensed, as we have seen it will be
by rule 3. The liquid ammonia then flows

Double, submitted by A. J. Jones.

IF a sheet of newspaper of unlimited size
were to be repeatedly folded double,

how many times would it be necessary to

fold it until it reached the sun ?

Answer
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The hot ammonia vapour flows
into the condenser, which in this
case is shown air cooled. The
ammonia condenses as it is cooled, and gives
up its heat (rule 3). The liquid ammonia
flows through the pressure reducing valve,
into the low pressure of the refrigerating unit.

As in the case of the ammonia absorption
cycle, the liquid ammonia boils, removing

MINICAR RACING CIRCUIT

) (Concluded from page 14)

,hp. dia, brazing rod, suitably painted (sce
Fig. 9). The fence at the end of the main
straight is made from }in. and 1/16in. dia.
brazing rod and has proved fully capable
of withstanding the impact from wandering
cars. To ensure easy and accurate drilling
of the uprights, a block was drilled to act
as a drilling jig (Fig. 10).

The cars can be made by using existing
body shells and wheels from *flywheel ”
powered cars of 1/27 to 1/32 scale size.
New chassis, axle layouts. steering (if
required), current pick-ups, etc., can be
made and powered with a 12-volt electric
motor (mainly Triang). Fig. 11 shows the
underneath of a car and also the motor.
Some of the cars have lapped the 47ft.
circuit in 7} seconds and lap speed approach-

ing 140 m.p.h.
(scale specd)
have been
reached. Nearly

gooft, of special
rail was laid on
the prototype
using nearly
1,000 nylon’ pegs.

Many other
items can be
added, namely
pits, grandstands,
marshals; Con-
tinental road
signs and
automatic. lap
counters utilising
ex AM, Venner
fime switches,

-

Fig. 16.—A view of the
Sinished rrack.

Cold room?

Fig:"4-—Vapour compression refrigerator.

make a complete air-conditioning plant.
An air-conditioning plant will cool the air
in" summer and warm it in winter, The
dir ‘'used is also cleaned before use and the
humidity is adjusted to a suitable value for
comfort.

The Distribution Board

This is mounted with mains plug lead-in
to the junction box where all earth wires
connect, all live wires connect with correct
plug sockets and all neutrals join together
(Fig. 12). Power then goes to each controller
which is a combined transformer, rectifier,
variable resistance and cut-out. Connection
is made from the outlet of the con-
troller (now providing 12 volts D.C) to
the terminals along the straight on the track
(see Fig. 13). Current 1s fed from the
terminals to the track by wire soldered to
the track at two positions to prevent any
power loss through resistance or a break in
the soldered connections on the rail (sce

Fig. 14). Fig. 15 shows the sect-up of
the equipment. And Fig. 16 the finished
track,
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adjacent to the sphere houses the turbine-
generator and other equipment necessary for
converting the thermal energy of steam into
electrical energy.

The General Electric dual cycle boiling
water reactor uses light water as both
moderator and coolant, and slightly enriched
uranium as fuel.

Water passing through the reactor core is
boiled by heat from the fissioning fuel, and
passes as a steam-water mixture through 12
outlet nozzles to the ‘ primary” separating
drum. The steam from this drum flows
directly to the turbine at about 1,000 p.s.i.g.
and 545 deg. F. Water from the drum ;s
returned to the reactor through four
‘“ secondary > steam generators, Feed-water
to these generators removes additional energy
from the recirculating water to form
‘“ secondary ” steam for admission to the tur-
bine at 500 p.s.i.g. and 467 deg.. F. The term
“dual cycle” is derived from the use of
these two sources of steam.

The carbon steel reactor vessel weighs 350
tons and is the biggest so far built in the

Industrial Nuclear Power Plant

Installation of an American Nuclear Power Station

A MERICA’S first “ private enterprise ”

atomic power plant will soon be”

ready for -service—six months ahcad
of schedule.

The cutting of the construction time on
the Dresden Nuclear Power Station means
that the plant will be completed this vear,
and by mid-1960 will be producing 180,000
kilowatts of electricity—sufficient to supply
the needs of a city of a quarter of a million.
With this project, industry is demonstrating
its faith in atomic power by building a
privately finunced plant without any subsidy
from the U.S. Government.

The station. situated 50 miles’ south-west
of Chicago, is a co-operative venture of the
eight companies forming the Nuclear Power
Group, Inc.

The Ownership

The station will be owned and operated
by the Commonwealth Edison Company, an
electric utility concern which supplies elec-

(Above) A bundle of 10ft. long fuel rods is
assembled to make one of the 488 fuel elements.

A workmait examines uranium ox‘de pellers
that will be used to make fuel rods.

tricity to about two-thirds of the population
of the State of Illinois, and seven associated
companies.

Dresden, which will employ a dual cycle
boiling water reactor, is being built by the
General Electric Company for 45 million
dollars. Of this sum Commonwealth Edison
is contributing 30 million dollars, plus site
and overhead costs. Al the members of the

- f _— .
T I e T Y
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By Donald S. Fraser

United States. It is 4oft. high, has an inter-
nal diameter of about 12ft., and is lined with
stainless steel. At the bottom, the vessel is
9in. thick and on the sides, adjacent to the-
core, Sgin.

This huge vessel, too big to be moved by
a more direct route, reached the Dresden site
after a 3,600-mile journey by boat from the
yards of the New York Shipbuilding Corpora-

H

The 350-ton atomic reactor for the power station before it was moved into the 190 fr. steel

sphere

Nuclear Power Group—Commonwealth
Edison included—are sharing the remaining
15 million dollars as a research and develop-
ment expense. '

Steel Sphere

A huge sieel sphere, 190ft. in diameter,
which dominates the Dresden site, houses the
reactor, steam separating drum, secondary
steam generators, pumps and other auxiliary
equipment, A large, rectangular building

shown in

the background.

tion in New Jersey. It was sent southwards
down the Atlantic-coast, through the Gulf of
Mexico, then up the Mississippi and IHinois
Rivers.

The reactor core is composed of 488
channel assemblies, each having 36 fuel
elements, The fuel is slightly enriched
uranium dioxide in the form of pellets }in.
long and 3in. in diameter, encased in
zircaloy-2 tubing.

(Continied on page 45)
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SALES AND WANTS

The pre-paid charge for small advertisements is 6d. per word, with box number 1/6 extra (minimum order 6/-} Advertisemén‘ts,
together with remittance, should be sent to the Advertisement Durector, PRACTICAL MECHANICS, Tower House, Southampton
Street, London, W.C.2, for insertion in the next available issue.

PERSONAL
RAUGHTING SERVICE; assembly

1

and detall drawings prepared;
Ycasonable terms. Write: Box 10.
HOLIDAYS

1ANOE HOLIDAYS.—Hire a Canoe

{for your summer holidays. Single
and Double types. Brochure, ete..
from: E. Barker. Dept. M. Calder
Grange, Mytholmroyd Yorks

FOR SALE

OUSE SERVICE METERS, crecit

and prepayment; avaiiahle
from stock. Universal Electrical,
221, City Road. London. E.C.1

PPARATUS AND CHEMICALS.
Gigantic price reductions. Save
nds! Special offers; catalogue

fxee Scientific and Technical Supplies

(Nottm.), Ltd.. 286, Alired St.,
Central Nottlngham.
LEXIBLE SHAFTS. Cvrinding
Wheels, Ceramic Insuiators,
Govt. -surplus ; s.a.e. for list. S.
Midgley. Hebden Road. Haworth,
Keighley. ‘
CIRJCULAR GLASS DISCS . for
grinding Astronomical Miyrors.
Smoothed and edged, per pah wlt.h

abrasive 80, 180, 280. 320. 400,
superfine finisher. Swed!sh Pltch.
wax, fine Rouge, 6in. x 1in.. £2/15/-;

8in. x 1in., £3/15/-. 8in. x liln
£5/15/-. post paid. Money refunded
if dissatisfied. H. Gibbs, 175. Port-

manmoor Road. Cardiff. S. Wales.

TSEFUL HARDENING ; Metallurgy;
Muflle/Crucibles, inside 6in.  x
4in. x 3in., 240/1 kW.. 1.000 deg.
"9/5 p/p 2/9. H.SS. Engineering.
7. New Road, Rubery, Birmingham.

l 00 ONLY ex-Govt. 24v. Motors
s

to clear. 1} x 5in. long,
driving shaft 1iin. x 5/16in.. 6/6 p.p.
Lewis’s. 14. Mill Street. Wantage.
Berks.

GOVERNMENT SURPLUS AND
MANUFACTURERS CLEARANCE

\'A LU \l l'l \II‘S. DWW AR
0 ea.

boe.jx."')ore.l‘sea i” X §* bore.
2= 21" x 1" bore. 3 6 a
II\I)IN)\"-TM(S Acld. 3

MIN. MOTOR } V. revel'slble

t,otallv encloeed 5.
LLS, 12\ aamp 347 x 24
x 1’ 5/- oa.. 48;
l'RNMS Magul!ying 1 3116 sq on
adjustable frame. 2 filters, 5/- e:
1.T.A. AERJALS. New. 3 e]ement.
22/6 5 elemem. 27.6 ; Co-ax. cable,
6. 9d, per ya.
M \L\S I’OW'ER KS. 250 v.
80 m/amp. or stabilized 150 v. 80 m/amp.
with 6.3 v. winding, 30/-.

VMORSEKEYS, Small, 2/- : medium,
3'- : larger. 3/6. Buzzers. 3/- ea,
BEADPIHONENS. Moving iron. low

impedance, 8'- : high, 9~ : balanced
urmature low. 10/- ; high. 15/- ; mov-
ing coil, low only. 10/- per pair.

I(E\' SWITCI S, D.P.CO

26
\llCRO S\\’l“ HES. 2'- ea..20/-per doz
PROJECTOR BULRS. 110 v. 1,000 w

?Phl( M AIRI“ \I (‘I{\ STAL DIODES.
1i- ea.. -

SWITCH N)CKE'I & PLUG 5 amp.
3 pin, metal cased, §/-

12-24 V.D.C. VI()’I‘OI(G. GLARI’ZD
Small and powerful, 4-8 T. 25'-ea.
Works from mains with suxtable trans-
former_and 1ect1ﬁer ie. 12 v, 16/-:
24 v., 30/- e.

SOUAD I’O\Vl RED FTELEPHONS
UNTFT. Neon indtcator, buzzer, built-in

each

generator. self - contained. Ex-
Admijralty. £5.0.0. per pair.

DRILLS. 'H/S, 9,16° No. 2 M.T.S.. 5/- ea.
VENNEER, %YV(‘IIRONOUQ AC.

MOTORS. For clocks, models, etc.,

}?l,?HIILR TORCHES, Ex-Cinemas,

PLUGS.
New 2/~ ea.. 20/- doz
110 v. A OTORS, 1/6 h. p E" O 0.
IlLO\\'blGS. \IO’I‘ORISFD 3 ‘phase
440 v. 1 hp £7.10.0 ea. Cost. about £40.
PRES! G \UGES. 250 p.s.i.
FANS, flameproof, 230 v..
105VIRED  WHEELS &
16° x 4*. Girling brakes.

A
£7.0.0 pair. .
HUGGETT S LIMITED
2/4, PAWSONS ROAD. WEST
CROYDON, SURRLY,

B ASTRO TELESCOPE MAKING."”
Standard Ramsden Pus“n in
Eyepieces, 1in., #in.. }in., focus, 35/- .
list. Object Glasses  from
Evepieces from 15/6. New-
Mirrors, Diagonal Bounts.
Focusin Mounts. Tripods, Terres-
trial Telescopes and Microscopes. W,
Burnet. Graud Sluice. Boston, Lincs.
IR COMPRESSORS, single cylin-
der, two stage, 21/2 cu. ft. min.
at up 10 450 p.s.i.. suitable for spray-
ing, etc.; condition as new but
slightly store soiled; cost over £10:
bargain at 35/- e'tch Air Lines,
40ft., new, 30/-. Cooper. 10, Fo“‘er
Street, Nechells Birmingham,

HSS. HACKSAW BLADES., 9°, 6/-; 0% 7/~
12°, 9} doz.

GENUINE BERNARD PLIERS. BLACK
FINTSH. PERFECT CONDITION. No. 106,57

SNIPKE NOME, 68 pr.; No. 105/5° #1DE
CUTTING, 76 pr.

HSS. GT. TAPS. BaI" ?/16°%, 1/3: {°, 1/6;
5/16%, 1/8 ; 3/8", B[~ en. set of 4, 5/8.

HSS. §/F CUTTERS. @7 x }°, 13/9 ;31" x /167,
18/- . 4" x 3/8*, 25/-.

All dismeters and mont faces available at

correspondingly low pric

TOOLS & EQUIPMENT LTD 8, Higt Stree,
Markyate, BERTS.

B A Screws, Bolts, Washers
eiRe Nuts, Plated Stee® Brass,
Light Alloy; parcel approximately
1b. mixed sizes and lengths 5/-. post-
age 1/9. Paxolin, 8in. x 2in. x jin..
3/6 dozen, postage 1/6.
McClelland, 1, Beulah Rd.,
Essex.
COMPRESSORS FOR SALE.-
Piston with tank "2} cf.p.m..
£4. Single Cyl.. 2. All types
Motors. S.AE. for list. Dept. P.M.9.
Wheelhouse. 13, Bell Road, Hounslow
{BOU 3501.)

P. E.
Epping,

-Twin

T.V. AERIALS 23/6

for all 1.T.A. Channels
including Channel XI

For Outdoor or Loft, 3 Element.
Half Normal Price. P. & P. 2/6.

Loft or Rod Aerial, 7/‘9 Fitcted with
9 fe. Coax. P. & P ¥/3.

P.P. COMPONENTS LTD.
219, ILFORD LANE, ILFORD.
ILF 0295

PLANING and
30in. overall, adfust-
heavy hallraces, £6/7/6,
5in. and 8in. Planers at
low prices. Combination Woodwork-
ing Lathes, heavy-duty ballraced,
£11/18/-. Buid your own circu:ar
saw cheaply. New type Circular Saw
Spindles from 37/6. full range for
Saws up to 30in. diameter: also Com-
bination Spindles for sawing and

('1‘\1
) Machines,
able cut,
also 4}in.,

Rebaling

planing. All machines fully guar-
anteed; terms. Send 6d. for lists.
Generous terms to trade. Ortan
Lathes, Falcon Works Costessey.

Norwich. Dept. P.M.
CHEAP GOVERNMENT SURPLUS.
Sale of 300 tons Mechanical.
Electrical Tools. Instrmmnents. Optical.
Nuts, Bolts. Screws. Washers. etec.
Free list 4. 000 nems 100 useful mixed
lots. K. R. hlston iDept. M.P.S.).
New Mills. Slockport
QET OF :APPROVED Materials
. Drawings and Instructions for
* Luton Minor ” fuselage. tail-unit
and wing-ribs, including assembled
tailplane,elevator. Roberts. 28
Mumbles Rd., Blackpill. Swansea.

GAS
BLOWPIPE

Flames on one spot—intense heat.
Melts 12 s.w.g. copper rod. Ideal for

Brazing. Lead-burning Soldering.
Glass-blowing, etc Will weld small
aluminium (instructions

supplied). Se]r-hlowing — works off
Price

domestic gas supply.
Post 6d 5, 1 1

A must lor your
workshop

Copy of '* Secrets of Soldering, Brazing
and Aluminium Welding ” included.
Easy Brazing Rod & Flux
Aluminium Welding Rod &

P, WREN Mfr, Co.,
Waoliaston, Wellinghorough,

3.
lux, 16.

l

EW STEEL SHELVING, order
direct to the manufacturers
size 6ft. high x 34in. wide x 12in.
deep with six shelves. In sllver grey
or green  £3/5/- delivered; x\hne or
cream, £4/5/-. Any size made f{o
order, delivery by return.” Send for
list to Grosvenor Industries Ltd.. 71,
Grosvenor Road, London, S.W.1

OLCHESTER LATHE. £55; Com-
pressor, £25; Cincinatt! Mill,
£50;, Infra-red Oven (small), £185;
Togg.e Press, #£2/10/-: Alr Press
F.M.B, No. 6, on_stand, £10: Pillar

Drill, £7/10/-; Tool Grinder. £7/10/-:
Concrete Mixer, £17/10/-: Polishing
Spindle. heavy duty £25: Exacta
Capstan, reversing’ = motor, £10.
Hml'Dall Ltd.,, Wingate Road, Luton,
Beds.

IRCRAFT CINE CAMERA, G45B,

Mk. V. fitted .with f/3.5 triple
anastagmatic lens. takes 25ft. of
16mm. film, fitted with 24v. motor,
16 exposures per sec., mint condition.
brand ne\v in makers ongmal pack-
ing. 4/10/- each, &
from the Tower Supply Co., 6 T‘Leld

., London, E.17.

MISCELLANEOUS

AQUALUNG and Compressor Equip-
ment, Ballraces and Mis-
cellaneous Items. Lists 3d. Pryce.
15'1 Malden Road. Cheam.

(YORTUNES in FORMULAS.” 900-

p'\ge American book of formulse.
American technical hobby and other
books covering every interest. Stamp
for lists, Berga Ltd. (Dept. P2).
Hastings.

FIBREGLASS
PLASTIC UNITS

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

ELECTRICAL

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-
tive prices, e.g.. 5 amp. Twin Cable.
35/- 100 yards: Lampholders. 1/- doz
oft. Battens, 49/-; quality and imme-
diate despateh guaranteed. Reguest
list. Jaylow Supplies. 93. Fairholt
Road London. N.16. (Tclephone:
Stamford Hill 4384

LUORESCENT LIGHTING FIT-

TINGS for workshop and home.
Complete range from 5ft. to 18in.
(ajso circuiars) at lowest prices any-
where. S.A.E. for illustrated leaflets
and list of Control Gear Kilts,
callers welcome, We are_ fluores-
cent LightIng Specialists: E. Brill.

(o] 12 Northcote Rd

London S.W.11. (Battersea 8960.)

ELF STARTING Synchronous
C Motors, 200 250 volts, 50 cycles.
Comvlete with detachable geared
mechanisms. 10/- each. James S.
Graham & Co.. 64. King Charles
Road.. Surbiton, Surrey

BRAND NEW
BROOK ELECTRIC MOTORS
Single Phase, } h.p. 1,500 r.p.m. £7.10.0
1

L h.p. 1,500 r.p.m. £9.12.6
H.P. TERMS  { h.p. 3,000 r.p.m. £9.12.6
AVAILABLE. 7 h.p. 1,500 r.p.m. £11. C

| h.p. 3,600 r.p.m. £11. 0.0
Fully guaranteed by makers, approval
against ¢ash. Carriage paid mainland. State
voltage.
P, BLOOD & CO.
ARCH STREET, RUGELEY, STAFFS.

RADIO

Would you

to build a small
Bedside Radio working a Loud-
speaker from a flashlamp batiery ?
Transistors can do this, No mains
required. Simple 1o build. Send 8d.
stamps for notes on transistors and
Price List Components.

MORCO EXPERIMENTAL SUPPLIES
8 & 10. Granville St.. Sheftield. 2.

like

HOBBIES

SEREN
ESTRONOMICAL SUPPLIES

Warelhouse Road,

Stebbing, Dunniow, Essox
EQUIPMENT tor ASTRONOMERS
Mirrors, eyepieces, focusing mounts,
spiders, eic. Do-1t-Yourself kits.

S.A.E. for free details.

ASTROVO\HCAL TELESCOPES.

QGrinding Polishing Kits, Mirror
Blanks., Alumnnsed Quariz-coated
Opucal Flats etc.: s.a.e. for lists
L. J. Mays & Ca.. 20. Clover Road;
Timperley, Aitrincham, Cheshire.

()ATALO FUE NO. 14, Government
Surplus and Model Radio-control.
Over 500 illustrated items. Price 1/8

postage 4d. Arthur Sallis Radio
Control Ltd., 938, North Road,
Brighton.

00 GAUGE LINESIDE KITS

Smail Signal Cabin 4

Water Towers ... 36

Footbridge 3/~
Postage, per Kn, 9d.

Or send 10/- for one ol each Kit.

Post Free.

MODELCRAFT LTD.
77, Grosvenor Road, London, S.W.I.

Tel. : ViCioria 4375.
HANDICRAFTS
[{UBBER MOULDS for Plaster

Casting, Special offer. Retired

trader’s stock to be cleared at greatly
reduced prices. All excellent models
suitahle for ornaments as gifts or
for sale. Usual é)rlces from 2/- to
3/-. Ten assorted Moulds for 10/6.
post free. Send at' once—limited
number only. Cash with order.
Monev back if not satisfled. Heath.
75. Weliing way. Welling, Kent.
\IARQUETRY VENEERS, 12 assor-
4 ted veneers 5/-. post free; send
3d. for list. Frank Coles (Veneers),
76. Rlvington Street. E.C.2.

NEW MUSICAL
BOX KITS

FROM 2| /. COMPLETE]
Movements only from 12'9.
Please send 3d. stamp, or call for new FREE
iflustraced brochure. Trade supplied.
THE SWISSCROSS Co. (Dept.
202, Tulse Hill, London, S.W.2

SITUATIONS VACANT
A M 1MechE, AMBHLLRE. City

V).

2 and Guilds. G.CE ete., brimg
high pay and security. - No pass—
no fee '™ terms. Over 95% Successes.

For details of exams and courses in
all branches of Engineering. Building,
Electronics. ' etc.. write for 148-page
handbook—free. B.I E.T. {Dept. 9678),
London. 8.

Your Technijcal skill PLUS equal skill
In  Qutdoor Selling gives you the
DOUBLE QUALIFICATION so much
sought by managements and worch
£1.000—£3,000 p.a. as Qutdoo Technioal
Representative. HOME ‘training by
. world experts in Outdoor Selling thus
gets you flying start whilst the other
rellow is still chasing that elusive

indoor job. iterally thousands of
-successes (CHECKABLE PROOF sup-
plied). Top-grade, "GUARANTEED,

Ap >oln';ment< Servlce Details free.
NG obligation whatever. Write today;
THE NATIONAL SCHOOL OF
SALESMANSHIP LTD.
(Dept. PMz2)

Head Office : National House, Man-
chester, 2. BLAckiriars 8811/2.

‘Loridon ¢ Danes Inn House. 265 Strand,
London, W.C.2. CHAncery 4211-2.

*The DOUI:LI- qualification for the
DOUBLE income!
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EDUCATIONAL

OW AND WHY " of Radio and

Electronics made easy by .a
<ew, non-maths., practical way.
Postal instriction based on hosts of
experiments and equipmeént building
carried oul at home. New courses
bring enjloyment as we{l as know-
ledge of this fascinating subject.
Free brochure hom Dept. P.M.12.
Radiostructor. 46, Market Place,
Reading, Berks.

‘ ATHEMATICS — Physics Elec-

{ tronfes: courses for G.C.E.. etc.:

Grammar Schoot education not

required: from 5/- weekly. Write:

Senior Tutor, Tutorials, 200.

Buchanan Street. Glasgow.
RADIO

UILD YOUR OWN HI-FI ut home!

At last, for reasonable cost—the
chance to make your own quality
Hi-Fi audio equipment and to gain
the knowledge to service and main-
twin it. Free brochure from Dept.
P.M.20, Radiostructor. 6, Market
Place, Reading. Berks.

N ENJOYABLE NEW WAY OF
SAVING MONEY. A most attrac.
tive range of radio. hi-fi and other
electronic instruments of the world-
famous Heathkit range are now
available. Specially designed as kits
with unlque step-by-step procedure
so simple that even an absolute
beginner can build them with com-
plete confidence, Free catalogue and
full details available from Daystrom
td., Dept, PM2, Gloucester.
WATCHMAKERS
‘ ATCH REPAIR SERVICE. un-
rivalled for reliubility and

s eed. coupled with  reasonable
RYRES. Part jobs welcomed.
Muterinl supplied. Hereford Watch
Co.. 13. St Owen Sireet. Hereford.

WATCH PARTS

For all makes of watches, tools, instruc-
tionat R, 40 Special Kits for he'
ginners. Senn s-l for uper Barg

Catal " . LOADER (Dept. ll).
\\auhnmu-ﬁ $ail  Order  Service,
Milestone Kowd, Carterton. oxford.

EARN to be a Watch and Clock
Repairer in your spare time and
earn extra money at home. We can
su ly everything you need at
atable prices, including imstruc-
nonal books. Swiss watchmakers’
tools, watchies, watch and clock
movements, lathes, cleaning mach-
ines, all spare parts for watches and
clocks, ete, e also have a fine
selection of musical box movements
and kits. Send 9d. P.O. for bumper
bargain ecatalogue. The Watch-
makers Supply Compuany (Dept.
P.M.), Carterton, Oxford.

WOODWORKING

WOODWORKING MACHINES. All
cast-iron construeted. Complete

saw Benches, 7in., £4/15/-: 8in.
£5/10/- . 10in,, complete motonsed.
£30. _Planers. 5in., £12; wl Turn.

ing Heads, £4;, with 8in. Saw Tables,

£7/10/-. Lathes, £1/10/-; Combinsa-
tion  Lathes.  £10/10/-. Motors,
Pulleys, Bells, etc. 12 menths’

written and mouney refunded guaran-
tee. 4d stnmp for illustrated book-
let. Inns (Engineers)
Marshnll “it... Nottingham.

gAWB!INCHES 8in. to 30in. f{roem

: Motoristed, £13; Petrol
Portable, £44. Planers. Bandsaws,
Lathes. Saw Spindie and Planer
Assemblies Logging and Firewood
Machines, Chain Saws, Engines,
Motors ; deferred terms. Seand 1/8
for handbook, catalogue and bargain
offers. List free. Beverlev Products,
South Thoresby, 47. Alford, Lincs.

TOOLS

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

‘ VENUINE DISPOSAL.—Black and
X Decker D 500 Drill plus
attachments . everything new :
maker’s guarantee | bargain, £7 lot,
Destails from Box 9

HOME BOAT BUILDING J

ASY TO FOLLOW KITS to build

a Boat at home—for Cabin

Cruisers, Runabouts, Canoes. Prams.

Dinghies and Enterprise Sailing

Dinghies. Brochure from: Wyyvern

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

NEWNES PRACTICAL MECHANICS

JEWELLERY

EWELLERY, simply made.

Brooches, Earclips, Pendants.
Free catalogue. Also Marcasites.
Webbs Handicrafts, 46, Burnway,
Hornchurch, Essex.

PHOTOGRAPHY

ELLOWS, Camera, Enlarger, Pro-
cess. ‘Industrial Collapsible
Machine Guards. Beers 4, St.
?gggben‘s Road, Derby. (Tel.:
262.)

PHOTO-CELLS.
sizes in stock.

R. Products.
Avenue Bristol, 4.

 PATENTS

DATENTING SERVICES.

Qualified agent.
114. Greenhayes
Surrey.

All exposure meter
S AE. details
22 Runnymede

Advice.
€. L. Browne,
Ave., Banstead,

You Can Beconias a

HANDICRAFTS
TEACHER

| | Experiance not essential

Men who enjoy making things in wood
or metal can turn their hobby into a
permanent and interesting career,
Short hours, long holidays and security
in a job you would really enjoy can
be yours if you become » Handicrafts
Teacher, Let us send you details
of ths sasiest and quickest way to get
the necessary qualification.

We definitely guarantee
" NO PASS—NOQ FEE™

1 K you would like to know about our
unique method of preparing you for
one of these appointments write
to-day, and we will send you an
informative 144-page Handbook—FREE
and without obligation. Mark your
tetger '* Handicrafts Teacher.”

B l ET BRITISH INSTITUTE

OF ENGINEERING
591, College MHouse,

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

!

|
¢

NERAL C
OF EDUCATION

} THE KEY TO SUCCESS € SECURITY

Essential 10 success in any walk of life ! What-
cver your age, you cafl now prepare st home for
the important new General Cert. of Education
Exam., on " NO PASS—NO FEE" terms.
You choose your own subjccts—Educational,
Commercial or Technical. Recently announced
J big extension of subjects gives everyone the
chance 1o get this valuable Certificate.

SEND FOR FREE 134 PAGE BOOK
Full details of how ya: can obtain the General
Cert. arc given in our Lib-page Guide—Free
and without obligstion. I'ervenal udvice on
requese,

Write tmday, School of Carcers, Dept.
28-31, Wright’s Lanc, Loadon, W.8.

School of Careers

GOVERNMENT
SURPLUS BARGAINS

MULTI-PURPOSE M&TORS, Low

volr.ave with gearbox. 24 v, D.C., but
ood 2t v. or lower. Two shafts,

land 16 R.P.M.at12v, 6 and 24 R.P.M.

at 24 'v. Operate 8 sets of cams and also

plunger giving powertul lateral thrust.

Takes under 1 amp Wonderfully versa-

tile motor, 25'-, posY -,

LOW \Ol.’l‘A(-L M(’l‘("l\ 612 v.

Eackr 7/8. s,

BA T

post

TIERY CHARGING ANS-
FORMERS, 11 v. ant 17 v. A.C. (for 6
and 112/; Charging at 14 amp.). Each 17 6.

post /9.

RECTIFIERS w0 suit above, kKach 9/-,
post 9d. (These transformers and recti-
fiers will ron above motors.)
NDSETS (iwo

i

EPHONE in
with batbe make inwercom.).
78,

Crm
VOLTMETERS, /300 v. AC.

October, 1959

FREE DRAWINGS
showing
STEAM and HOT-WATER
INSTALLATIONS

Readers  of * Practical Mechanics ° arc
offered. without charge or obligation,
useful drawings showing cqrrect instabla-
tions of thermostatic” control, steam
trapping and automatic air venting equip-
ment on a wide variety of steam and hat-
water heating and process applications
Ask for current list from which 1o sclect.

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.)
Chehtenham, Glos,

NEST OF DRAWERS

Overall size 7" wide
x 8" deep x 11" high.
12 drawers. each
measuring 3* wide x
41" deep x |1 high.
Useful storage for
the engincer, motor-
ist and householder
for auts, bolts and
small components.

P. &P, 3-.

RIVERTING SYSTEMS LID.

JORDAN STREET, KNOTT MILL
MANCHESTER, I5

Green enamelled. £).

MA
i
Bach 25 -, post 2-,
TRIPODS, 8in Jong. Verv rigid
£not telescopic mﬂy ndap
etc. Bach 128, post 2
MOTORS, 250 v. A C/D.C. F.H.P.

oX. 80 watvs. High Speed un. shaft.
l&%mm ex-R.A.F. or generntor
-—power about equal to sewinx machine
motor.) Useful addition to workshop.
ch 30 -, post 29.
Send 3d. stamp for Mst of other motorq
transformers, pumps, lumps, siwcitches,

MILLIGANS
24. Rartord Street, Liverpaot, 3.
Money Buck Guarantee,

SERIES HI
| | NUCLEAVE PRESS

CROPS
RIVETS
PUNCHES

| Ask your Tool Dealer or send for
decails to :—

Sole Manufacturers.

FITZNER LTD.

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

THE FAMOUS
HARRIS ELECTRIC 1w
WELDER .
and Complete Kit
For Welding, Soldering, Beaz-
ing and metal ecostruction &
repairs in the home, on the cur or
cyete. Instant heat 6,000° ¥F.
MWorke from 6v. or 12v. car batiery
wr traanformer from A.C. mains. Coin.
plete kit of Weiding Teob:, #it. eable,
wl|p. earbons, eclemnving fluid, fluxes,
rods, goggles, instructions, hint
T in dally uee. Asw supplied to
I Depts. of WM. Govermment, LCJ., Btand-
ard Telephoues, ete. Walda all
[ Metols ap to ons-eizhth ineb. ’6
be.0.0. I¥ REQUIRED
Obtainable oniy from : Poat & Packing ®/K.
HARRIS ENGINEERING CO. (Dept. P.M.33).
280 Kingstand Road, London. E.2.

Tarms © Dep. 128, p. :to p. 28 & 5 wkly pmis,

| | UNRIVALLER IN ITS CLASS

The E.W. 2}in. x 10 in. lathe. Model
A pl.unlathe £17/«/-. Fully convert-
ible to hack gear and screwcutting. Let
us guote you. We specialise in this
lathe and can stil}l offer best credit
terms.  All accessories {rom stock.
Descriptive pamphlet & lisis, efc., S.A.E.
38in. HIGH-SPEED SENSITIVE
POWER BENCH DRILLING
| MACHINE
Price £8 10- net. or 10 - Depeosit and
six monthly payments of £1. carriage
and packing extra. (S.4.E.) for specifica-
Jion and descriptive pumphlet.
! DRILLS : DRILLS : DRILLS
Sets of Drills and Auger Bits in Wallets
and Cases. Competitive prices, Send
for detafls. S.AE,

WANSTEAD SUPPLY €O.
SNAKES LANE, WOODFORD
GREEN, ESSEX
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CHEMISTRY APPARATUS

Send 3d. stamp for
COMPLETE PRICE LIST

Booklets:

* Experk
wents” 172

*Formutae”
12

** Home
Chemistry ¥
new ed., 2/10

Post Paid.

BEOK sés‘n'q‘n"«';'ﬁ STREET

Stoke Newington, London, N.16

I BUILD YOUR OWN
‘ CANOE

Printed illustrated instructions 1/6

TYNE FOLDING BOATS LTD.

206 Amyand Park Road, St. Margaret’s, Twickenham, Middx.

ASTRO. TELESCOPES

CREDIT SALE TERMS FROM 5'- WEEKLY

2in. to 4in. dia. Astru. Telescopes. Prices from

Refracting and Reflecting. Magnifica~
tions 53X to 240X, Atandard Astro. .und Terres-
trinl Eyepleces. Garden Tripods, Moon Mups
Planispheres, Star Charts, ete.

ENTIRELY NEW RANGE. STAMP FOR FULL
PARTICULARS AND LISTS. SCHOOLS AND
COLLEGES ALSO SUPPLIED,

J. K. M. HOLMES & CO. LTD.

SCIENTIFIC INSTRUMENT MAKERS (DEPT.
PM50), MARTINS BANK CHAMBERS, 3%,

BEDFORD STREET. NORTH SHIELDS,
NORTHUMBERLAKD
TOP GRADE

LEATHERCLOTH

YYNIDE - WADALIDE - REXINE

IN TRADITIONAL AND
CONTEMPORARY DESIGNS
FOR THE HANDYMAN

Send 4d. stamps for Patcerns and List of
Upholstery Sundries.

SAWYERS LTD.

St. Sepuichre Gate,

94,000 PIANISTS

mu'e learned 1o play the
piano heauatifully w.ia
the aid of my POSTA]L,
lessons,
Even thing {s so clearly
1 that. even if
you do not know a note,
vou will, with only half
an hour's practice h day
become a proficient manlst ln
9-12 months. Ordinary musxc
no freakish methods.
over 94,275 pupils and T CAN TEACH
. Free Book and advice., Say if Begin-
ner, Mod. or Adv. pianist. Pleaqe add
stamp for postage,
Mr. H. BECKER, 258, The Hatl. Centur Mm
Ruoad, Brighton, Su.sex.

Doncaster,

taught
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(Continued from page 42)

A 60-ton core loading of fuel is expected
to last as long as six years when full reactor
efficiency is achieved. A conventional coal-
fired generating plant the size of Dresden
would burn about 1,700 tons of coal a day.

Refuelling of the reactor is accomplished,
following shut-down, by removing the cover
of the reactor vessel after filling the chamber
above the reactor with water. Individual
fuel elements can then be removed and
lowered from the chamber through a vertical
discharge tube into a reservoir in the adjacent
fuel handling
building, New
fue]l is placed

in the reactor S
over the same
route.
{ fl 5)
]l =T E ¥
o [ b {0 1 v |
Ol Lt =

-
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The actual path of power at Dresden is
shown in Fig. 1. The fuel building (A)
contains facilities for the inspection and
storage of new and spent nuclear fuel assem-
blies. In the reactor (B) heat, released by
the fission of uranium, boils water in the
core at a pressure of 1,000 p.s.i. and 545 deg.
F. The boiling water rises to steam separ-
ating drum (C) where steam is routed to the
turbine. Water separated from steam at 545
deg. F. flows to four secondary steam
generators (D) where more steam, pro-

duced at 500 p.s.i. and 467 deg. F., is rcuted

to the turbine (E). Heat energy in the 1,000

and 500 p.s.i. steam supply is converted to

mechanical energy when high velocity steam
rotates the turbine shaft at 1,800 r.p.m. The

) Fig. 1.—The path
the power takes at the Dresden plant.

IMPLICITY of construction and useful-
ness are combined in this easy-to-
make machine which will bend the

softer metals up to about 18 s.w.g. and the
harder metals up to 24 s.w.g. The machine
is primarily intended for straightforward
bending as for box making, flanges, laps and
the like. The length must be determined
by the constructor who will have in mind
the size of work likely to be undertaken,
keeping measurements within reasonable
limits having regard to storage space and
normal work.

The machine illustrated in Fig. 1 is 2ft.
long overall and will bend metal up to 20}in.
wide. If a much larger span is intended the
thickness of rhe wooden bases, size of the
hinges and diameter of bolts should be
revised.

The Foundation

The wooden foundation pieces are I1}in.
thick and should be of well-seasoned hard-
wood; the base is sin. w.de, the hold-down
3in. wide, and the bender 2iin. wide. Note
that the inside edge of the hold-down is
bevelled to a slope of 80 deg. This is 10
allow for the natural ‘‘spring-back ”. which
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By Jameson Erroll

This Machine Can
be Made to Any
Size

metal exerts when bent in
length, and it will be found
that if the bender is brought
tight against this bevelled
edge the meral, when relieved
of pressure, will assume a
perfect right-angle, The
wooden surfaces which come in contact with
[hg metal to be bent are covered with Ain.
thick sheet brass, iron, or mild steel. The
screws for fixing “should be countersunk
slightly below the strface and any burr filed
perfectly smooth in order to avoid un-
wanted markings on the material being bent.

Corpers are cut away to receive
the hinges which, while they need
not be large, must be robust and
free from “wobble.” The writer
used 1n, X 1in, brass back-flap
hinges 4in. thick. Note that a
slight clearance must
be made in the wood
to accommodate the
knuckle of the hinges.
These hinges may well
be fitted before the

wooden surfaces are
covered as the two
edges must bind as

closely as possible to
ensure a clean bend.

The Hold-down
The hold-down rides
freclv on two }in. steel

Fig. 1.—The com-
pleted machine.

45 =~

generator (F) converts the mechanical energy
of the turbine shaft to electricity at 14,400
volts. Stripped of heat and pressure in the
turbine, the spent steam is cooled and con-
verted back to water by passing it over tubes
(the condenser, G) in which cold water is
constantly circulating. This condensed
steam water is then pumped back to the
reactor system and reheated to steam on a
continuing cycle.

The extensive research data required for
Dresden are being provided both by the
General Electric boiling water reactor at
Vallacitos Laboratory in California, and’ by
the Atomic Energy Commission’s Experi-
mental Boiling Water Reactor at Argonne
National Laboratory. Engineers from all
the companies of the Nuclear Power Group
are also getting “ on-the-job” training at
these two small plants.

_ The Dresden station occupies a 950-acre
site in a sparsely populated agricultural area
on the Illinois River. With an abundance of
water for cooling and condensing, the loca-
tion meets engineering requirements for the
construction and efficient or=ration of a
large steam-electric power p

part-threaded bolts which are a fixture in
the base: the centres are set I¥in. in from
the front cdge and from the side. A
1in. square plate is sunk at each end of the
hold-down to act as a washer for the thumb-
screw which locks the metal being bent. In
each end of the bender a 6in. X 1in. X jin.
mild steel plate is sunk as shown; a lin.
iron rod, burred at both ends, acts as a
sturdy “ puller™ when bending is being
done.

This bender is, of course, lowered o a
horizontal position at the commencement and
the work allowed to protrude as much over
the cdge of the hold-down as is desired.
The metal is then clamped down tightly and
the bender pulled up to a vertical position,

THE ELEMENTS OF MECHANICS
AND MECHANISMS

By F. J. CAMM
30/- or 31/- by post from

George Newnes, Ltd., Tower - House,
Southampton Street Strand, London, W.C.2.
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in half an hour. Nor are they suitable

for continuous running at near full
output, as on aircraft the demand for
heavy current is very intermittent and
also of short duration.

These generators run at high speed,

Meﬁers to the ‘Edito'r‘)

The Editor Does Not Necessarily Agree with the Views of his Correspondents

Making a Weathervane From
Scrap
SIR,—Here are details of a weathervane
I have constructed wholly from scrap.
The moving parts are {rom a revolving cowl,
no alteration being necessary except for slot-
ting the spindle at the top to take the vane.
The vane is held guite securely by closing
spindle top in a vie. An oiled felt is
slipped over the spindk to keep rain from
entering the oil chambar, A piece
of 1in. water pipe 7in. long
holds the moving mechanism.
It is drilled and tapped in four
positions for }in. thread to take
the wind direction rods, which
are made of lin. brass encased
stair rod. These are each 5in.
long. The brass casing makes
simple the soldering on of the
four letters, which are made out
of No. 10 gauge zinc. To reduce
weight a piece of 3Jin. water
pipe for the mast is used and
connected to the Iin. piece by
means of a piece of hardwood.
The vane is of rog. zinc and
care must be taken that the
bearing spindle is not more than
14in. from nose of the fish. I L
must emphasise the need for
vertical positioning of  the
mast, which must be as high
as possible and free from down
flops, etc.—M. J. BURTENSHAW

(Devon,).

Thin oil

SIR,—Much speculation has gone on and

will continue to go on, and no doubt

in this century we will find out for certain.

We cannot, however, be certain of any-

thing in our present state of knowledge; we
can only hazard an intelligent guess.

It must be realised that observational
astronomy is very often involved in funda-
mental mistakes and theoretical astronomy
(astrophysics )is built up on the flimsiest of
evidence.

Our own planet is still a great mystery to
us, apart from its surface.

There are many fundamental discoveries
stil to be made. What are magnetism,
electricity, electromagnetic waves? How can
Einstein’s Co-ordinated Theory be given
physical shape? Till we can do and know
all these. theorising about the universe is
fruitless and can cause a lot of erroneous
beliefs to exist.

For example, famous  observational
astronomers have stated boldly in this century
that the well-known canals were made by
intelligent beings to conduct water from the
poles. This is probably the least likely of
all the possibilities. Such a vast project,
even with machinery and mechanisation far
advanced on present .Earth scale, would
simply be impossible in the conditions per-
taining to Mars.

Much painstaking observation of Mars
has revealed the dazzling white caps (of
ice?), the ochre and reds of large areas,
the large dark areas, the greems that change
seasonally, comciding with the shrinkage of
the polar caps, the movement of clouds
over its surface at around 10 to 20 knots,
signs of volcanic eruptions, and recently the

r——Slotted
for vane

7 Oil felt

Aireraft Generators
SIR,—With reference to J. Healy’s query
under the title of “ Arc Welding” in
the June issue. I. would like to add a few
notes on aircraft generators, especially the
30 volt, 200 amp. one, which may interest
other readers who have purchased these sur-
plus machines. None of them is suitable to
run stationary unless adequate air-cooling
is provided, or they will get too hot

16f

p—————

ater
excluder
¥ ;

Soldered

F fe———— 'Water pipe

L Wood

t«————— 34 Water pipe for
mast

Construction details of the
weathervae.

LIFE ON MARS!

fact that the dark areas are really areas
sunken some half mile to a mile below the
main land mass and, lastly, the strange
spider’s web of canals that radiates from
the various “ bases” to the poles.

From the above, 1 deduce that:—

(1) The clouds mean air in movement
capable of supporting moisture, Now the

highest clouds observed on this planet
(apart from wisps of “senticular™ ice
crystals, which the clouds on Mars cer-

tainly were not) are observed at heights
where the atmospheric pressure is above 2 lb.
per square inch, so we can assume that the
Martian atmosphere is at least this.

(2) The shrinkage of the ice<caps means
that there is sufficient depth of atmosphere
to restrict the sun’s rays in the winter and
create the larger area.

(3) The sunken areas really correspond to
the oceans of the earth except that in the
case of Mars the water is considerably less
and insufficient to form even small lakes,
being in the form of bogs.

(4) These areas are joined by fissures
or cracks reaching down some depth this
giving the illusion of canals. These
would be shielded for a large part of the
day from the direct action of the sun, pre-
venting evaporation and allowing the areas
to remain damp. Thus the illusion of capals
with dark bands of vegetation would be
created.

There is also good ground for belief that
there is some volcanic heating at the edges
of these sunken areas which would help to
propagate verbiage under difficult or spartan
conditions,

§,000 r.p.m. at cruising spced, and they
will no: generate at much below
4,000 rpm. The field magnets are com-
paratively weak, usually taking only 2 per
cent. of the total current, and the field coils
are connected through a carbon-pile voltage
regulator. For constant speed use this would
be replaced by a variable resistor. For the
30 volts, 200 amp_ generator, about 1o ohms
to carry it up to § amps. would be suitable,
and it would neced 8 bh.p. to drive it at full
output using a multi V belt drive. Tem-
perature rise should be watched, not allow-
ing the carcase to get too hot to touch.

As the field magnets are laminated, they
retain little residual flux and aiter storage
they may require to be re-emergised by
“flashing ” the field coil connections on the
correct polarity of a battery. A machine will
often start to generate, however, if the
brushes are manually pressed on to the com-
mutator while the machme is running.—
W. H. PoSTLETHWAITE (Wilts).

Kayak Correction
IR,—Re the single-seater kayak, described
in the April to Jure issues of PRACTICAL
MECHANICS,

In the May issue particulars were given
for the construction of the cross- frames,
and in Fig. 8, on page 357, it seems to me
that the dimension 10}in. from outer edge
of the sheer stringer should be to the centre
line of the craft and not to the other side
of the keelson strip, as shown—J. L. W.
BarratT (Manchester).

[The reader’s comment ss correct, theve is
a nustake in the dimension line of Fig. 8,
which should, of conrse. end on the centre
line—F. Hook (Author).]

Presuming this volzanic heating, it is quie
possible that some extremely hardy plant
life could exist. The temperatures are
believed to drop to 120 deg. F. and rise to
as much as 8o deg. F. on the equator in
summer. There are several species on Earth
which could survive these conditions. But
beings with our physiological make up would
find it difficalt. Even Eskimos, who can
survive very low. temperatures, would -~ die
at these atmospheric pressures, However,
beings could have been specially adapted to
survive a limited existence, which would be
a savage and unrelenting fight for survival.
There could be highly-developed beings on
Mars. We can only speculate on ovr own
origin, let alone on a world’s inhabitants
many millions of miles away!

The moon is our nearest neighbour in
space and is commonly accepted as a dead
world, 1 wonder! Do microbes and virus
need an atmosphere? Thev do not. Can
they survive cold? They can. Why then
cannot they exist on the moon?

Each discovery we have made as a species
has come as a shock from the time the first
man burnt his fingers and found fire was
hot. 1t has been the fashion to sneer and
joke at flying saucers. I do mot. Charlatans
apart (and they are all too obvious) there
has definitely been something strange afoot.
The movements, shapes and other authenti-
cally observed phenomena which have been
corroborated and accepted mean one thing.
Something or someone has found physical
expression to  Einstein’s Co-ordinated
Theory, and if they can, we also should be
able to do so.—H. KLEE (Worcs).
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A WONDERFUL MONEY-SAVING OPPORTUNITY FOR

FULL LENGTH
FULL SIZE'!

. ALL THESE GREAT
! TITLES!

Recent and forthcoming selections—
at only 4s. to members—include :

THE WORLD OF
WATER

by J. Gordon Cook
Published ar 12s. 6d.

4/- TO MEMBERS
*

THOMAS TELFORD.
by L. T. C. Rolt
Published ar 25s.

4/- TO MEMBERS
*

ELEPHANTS
by Richard Carrington
Published ar 25s.
4/- TO MEMBERS
*

ATOM RUSH
by Haro!ld Steinert
Published ar 18s.
4/- TO MEMBERS

*
VIRUS IN

THE CELL

By J. Gordon Cook
Published at 12s. 6d.
4/- TO MEMBERS

L

In addition to the selections listed above,
Scientific Book Club members have
received books by these great authors:
Dr. J. Bronowski, Prof. J. B. S. Haldane,

Ritchie Calder, Sir
Jones, Dr. Julian Huxley,

Cotterell, Kenneth Walker,

Harold Spencer.
Leonard

READERS

|
|

OF PRACTICAL MECHANICS!

Now’ ” 7 . L b B

ow s e [tme Lo join Lne = =

- e o FREE!:!:

Scientifie cumn- b

121 CHARING CROSS RD., LONDON, W.C.2 § You can obtain a handsome g

M g mahogany and sycamore g

ST-CLASS SCIENTIFIC S BOOKETTE (to hold 36 £

A FIR FOR £ fullsize books) free if you =

BOOK EVERY MONTH £ enrol a friend in the Club. S

Y 4,- § Send your friend’s name and

0N L . g address with 5s. (4s. plus l1s. g_

; _§_ postage) for the first book, g

_g_ mentioning this offer, and _%

) | % Each month, the Scientific Book Club £ your BOOKETTE will be =

| brings to its members the fascinating story S sen t6 you. =

of the march of modern science, told in T
thoroughly dependable books by the .

front-rank scientific writers of our time—vivid, -vital, constructive

contributions to Man’s unceasing struggle to solve the problems of the
Universe. And although the ordinary editions of these books are sold
to the general public at 12/6, 15/- or 21/-, THE PRICE TO MEMBERS
OF THE SCIENTIFIC BOOK CLUB IS ONLY 4/-. Remember,
too, that Scientific Book Club selections are full-length and unabridged.
They are printed on good quality paper, well-bound, with an attractive
picture jacket. These are, we say with certainty, books that you will be
glad to read, proud to own. The Scientific
Book Club brings these great books to-
you each month ; helping you to build
up, at remarkably low cost, a first-class
collection of scientific books. Now is
the time to join !

EXCELLENT PRODUCTION

Legible modern type is used for all
Scientific Book Club selections. The
pages are designed with ample margins
and every book is carefully planned for
comfortable reading. The Scientific Book
Club’s selections have been widely praised
for the high standard of their production.

FILL IN THIS ENROLMENT FORM TODAY

-
1
I
}
|
|
|
|
[

Overseas enrotmentis should be accompanied by an advance subscnpuon
Prices as for inland (except South Africa, Australia, New Zeatand).

I To the Scientific Book Club, 121 Charing Cross Road, London, W.C.2.
| 1 wish (0 join the Scientific Book Club and agree to purchase the selected book issued each month
| to members at a cost of 4s. (postage 1s.). I agree to continue my membership for a minimum of six
| books and thereafter until I cancel.
' You may enrol through your usual bookseller if he is a member of the Bookzellers® Assoclation.
: J * 1 wilt pay for selections on receipt. Prac. Mech. Oct. 59
l Or if you wish to save time, postage and postal-order costs, you may .

send an advance subscription. Six months 30s. ; twelve months 60s. The Scientlfic Book
l M Club is owned and
l ] * 1 enclose 30s. 60s. (sirike oul amount not applicable). | controlled by Foyles, |

X . the world -~ famous

] * Place v in the space above, as required booksellers. |
| T e e 0 0 GRS SUp O (P | 0 MR S e
' BLOCK LETTERS PLEASE
= AAECONILL - oo »- -« gl s » ST N o N, ., . coeconecosole T I O Tl L SRR
L}



48
HIGHSTONE

SIGHTING TELESCOPES AND RANGE-
FINDERS, Many types in stock from 17 6,
post 3/-. Please state requirements.
i ‘s;)‘%nmu.\(.
. S new

a Pencil Bit. 200:950 v. 50 watts. 11/6.
st 1/-. Standard Iron wlth adjustable
g?t, 00/20 v. 60 watts. 13 6. post 1'-. Heavy
Duty Iron. 150 watts, 1&6. post 1/6. All
parts replaceahfe and fully guaranteed.
bnmll solderinz frons, for use on izasi
post 8d. Resin-cored solder for easy so. der-
inx, _6d. packets or large reels 5/-, post
(2 voit ) 0-

Ex- ¥, 2-valve
Pll)\'F A VPLIFIERS .as used in plane
intercom., in self-contained metal case :

can be used to make up a deaf-aid outfit.
intercommunication system, or witherystal
set ; complete with valves and fitting
instructions, 20/~ post 3 -, Usefal wooden

b X to hold amplifier, %- extra
0 8 less valves, but contatning
resistances condensers, transformers,

switches, etc.. 10/~ post 3'-.

SPA.RI\I“- PLUG NEON TESTERS,
with vestpocket clip. 3/3. and with gauge,
3/6. post 44!, S,B C. Neon.Indicator, - Lamps,
for use on mains showing ** live * side: of
sthches. etc., 2/8. post 4d. Neon Indicator,

with (pencil type).
with vestpocket clip, indispensable: for
electriclans. etc.. 76, post 5d.

BELI. 'I'I( ANSFOR-
MER Theze

gumnt.eed transfor-
=i | mers work rom any
A.C. Mains, giving 3,
5 or 8 volts output

az l amp.. opera

bum or

Wlll °\lpply light in bedroom or tarder, etc.
ICE 9/8, post 1/-. Similar Traostormer

bun with eutput of 4. 8 or 12 volts, 138
PO 8. BELLS for use witkr either the
above or batteries, 6 8, post 6d.

CRYSTAL SETS. Our latest Model 1s a
real radio receiver, which is fitted with a
permanent crystal detector. 12’8 DO*t 1/-
Spare Permanent. Detectors,

When ordered separately, 2/8. V\ith cllpr
and screws, 2/10, post 3d. Special Crystal

1 Headphones, brand
o:r{- and

new, 8. G. . ete.,
super-sensitive, 30/~ a pair. post

lIRADPllONI' | \Y (-()OD l)ltlb!.l:
Betiter qualltv 76 and 10°-. Balan

armature type (very sensitive).- 13 8. A]l
post /6. New Single Earpicees, $6
Balanced armature type. 4/6 (two of these
will make an intercom. set or Baby Alarm).
Ex-R.ALF. earplece. 2/8. all post 6d. Head-
. with moving cotl mike, m-
imilar phones with thront mikes,

post V6. iIfeadphone Cords, 13 a palr.
post 3. Replrecmment Bunds, 1 3. posy
68d. Wire Bands, 6d.

HAND MICROPHONES with switch in
handle and lead, 5/6. Tannoy, 7/-. Slmllnr

Mask type with switch. /6. post Gd. Vlnu-
Buttons (carbon). 2/-. Vioving Coil, 3/6 :
Transformers, Si= All post 4d. eac

Throot Mikes, §-. post 7d.

MORSE -KEXS. - Standard size keys
wired to work Buzzer or Lamp. 3/-. post gd.
Slightly smaller keys, 2/8. post 6d. RU7Z-
ZERS, 43. post 5.

Ter mlm\ls, brass 2BA. mounted on strip.
8d. pair. .0005 Airspaced Variuhle ¢on-
demrrs, /@, post S, 24 volr, 16 mm,
M.E.S, b for model railways, etc..
1/- each, 10'- doz., post 4e. Wander Plugs,
Brass, 3 . Fusex.—1 amp.

and 25 3
phone T'win Beils, with box. 5/-, post 1/6.
Single Telephons 8¢ik. 36, post 9.

TELEPHONE HAND GENERATOR.
GPB.O. tspe. giving 70 volts for ringing
bells, etc:, 8/6. post 2/-. Teiephone hand

comb se sets, 12 8, post 1/@.
G.F.0, UNISELFECTOR
bank. 20-wa¥. 20 -. post & -.
Bareain Pareeis of really usefut
ment. containing Switches. Meters, Con-
densers. Resistances, Phones. etc., 10/-.
or double assortment. 17/6 ; trebie. 25/,
All carriage 3/-. This country only.

\lr"rrns mump 2fn. m/c. 86 : 25v, 2in.

SWITCHES, 8

uip-

C,

.C.. 6 k
switch: 9 6 ; 100 m. n. me. /6.
post extra. Meter units contamimz 2500
microamp. movements. &-. post 1/6.

CATYLATOUS for Starter Batteries.
Are not very much larger than the Filler
Plugs they reglace but they automaticaily
condense the ydrogen and other corrosive
gases back Into Iquld obviating the
necessity of continual * topping up ' so
that your hattery will give a more efficient
service, for a much longer perfod. There

is ‘nothing to wear out, they will last
indefinitely : so the first cost is the last.
CATYLATOMRS are a must for Batteries of
House Lighting Plants. and in Boats, where
tha risk of hvdrogen explosion and ftire is so

great.

CATYLATORS are §/- each. 15 - set of 3.
30 - set of 6. Pleasest.au size of Filler Plug.
and make of Batter,

Money refunded I not completely satisfied.

HIGHSTONE  UTILITIES

58 New Wanstead, London, E.11

Letters onlv
New Llustrated List sent on request with
dd. stamp and S.AE.

UTILITIES |
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These great minds were Rosicrucians . . .

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
mwind! Learn the secrets of a full and peacefu! life!

Benjamin Franklin, statesman and inventor . . . Isaac
Newton, discoverer of the Law of Gravitation . . . Franeis
Bacon, philesopher and scientist . . . like many other learned
and great men and women . . . were Rosierucians. The
Rosicrucians (NOT a religious organization) have been in
existence for centuries. Today, headquarters of the Rosi-
crucians send over seven million pieces of mail annually to

all parts of the world. Address: Scribe L.M.A

Ibhe ROSICRUCIANS

2¢ Garrick St (AMORC) London, W.C.2, England

[ —— e G G — —— — — — — — —— T . ——— —— —— A

Scnbe L.M.A.
The ROSICRUCIANS (AMORC)
25 Garrick St,, London, W.C.2, England

Pleasc send me the free book, The Mastery of Life, which explams
how I may learn to use my faculties and powers of mmnd.

Name
Address

City

State

No fuses to bother with when you fit 2 magnetic switch to your [2-volt Train or Model
;upp;y ar;g alsoPB'a’uery Charger. Cuts out at 2 amps. on overload or dead short. Easily
itte f-. P.P.

OUR WELL-KNOWN TRANSFORMERS.
30 volts 2 amps., or tapped 5.11.17 volts 5 amps. 24/6 each

F.W. METAL RECTIFIERS. 12 v. | a T/6. 3a., 13/6. 4 a., |7(6. 6 a., 27/6,

MOTOR CYCLE OR SCOOTER BATVYERIES. 6 v. 10AH. MHard Rubber Case
with cover. Size 5 x 5 x 1Jin. Weight 3 Ibs. 15/-. P.P, Also ideal for model use.

RELAYS. We have large stocks of assorted types from 3/-,

tnput 200{240 v. Output tapped 3 to

LIGHTWEIGHT PENCIL BIT SOLDERING IRONS by (amous maker, 200/240 v.
25-w. Indicator light in handle. (List price 24/6). 16/6. P.P
VALVES. 65H7s ex equipment all tested. & for 10/.. P.P.
KEY SWITCHES from 3/~ TOGGLE SWITCHES. DPDT, 3/6. MICRO

SWITCHES, M and B, 5/é.
NICKEL NIFE BATTERIES.
ARMY MORSE KEYS. 2/6.

STEREO SOUND SH AMPLIFIERS in Polished Two-tone Wood Cabinet,
X 6in, x 8in. Weight I5 Ibs. Our Price £15/15/-.

Post order only to :

THE RADIO & ELECTRICAL MART

29, STATION APPROACH, SUDBURY TOWN, WEMBLEY, MIDDX.

L2 v. 2.5 a., &/-. P.P.

[4%in.
P.P. Twelve months’ guarantee.

l.
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TELEPHONES
EASY TO FiX
" i WIRING DIAGRAM
L7 FREE

TELEPHONE SET TYPE “ \ " ringiog
and specaking both ways on a 4-core cable.
Very-loud and clear over any distance. The
handsets are as {llus, and the set is complete
except wire. 4—core at 8at, per yard or 2-core
at 3d. per ya XLra. 5 = set, post H6.
SPECIALLY N)R THE, B()\E :

Set. B. Two headphones connected to breast:
microphones. with leads. plugs and fitted
carrying cases. Join instruments together
with two wires and 1} volt battery for a
super Intercom. 25/-,

SET " €7 Similar to set “ A.” Instead of
P.O. Type handsets. two P.O. Desk Type
Instruments are supplied. with usual drawer
in base. Complete and ready for use. Price,
150+ post 7 -

METERS GUARANTEED

F.S.D. Bize Tyre Price
50 Microamps 2¢in. MC'FR 70/~
100 P 33in. MC/FR 90/
250 5 3iin ME/FR 55/~
500 o 2in, MC/FR 25/~
1 Miltiamp 24in. MOFR 35
5-0-5 = 2iin. /FHR 20/
30 2Hn. MC/FR 12/
100 . 2¢in, C/F 12
200 % 3tin.  MCIFR 12/8
5 Amperes 2in, MC/FS 2718
16 5 2im. MC/FR 10/8
2% 3 D.C 2{in Ml FR kil ]
-0-30 2in, MC/FR 156
50-0-50 2in. MC/FS 12/6
20 Voits an. MC/F 106
0 .. 2in. MC/FS 106
300 AC 2tin. MLFR 260~

CROSSPOINTER METER with 2 semrak-

100 microamp movements, 28 6. 4 2,
MMETERS 50 F.S. 0 2HIL.

Scaled 10 Mllh-Rontgem.

‘(Pl-.l,Am E‘('l'll ACTION FANS. Tiin.
blades with baffle outlet, 180/, carriage 7/6.
ROTARY ON\ TERS. Input 12 D.GY
Output 23 A.C., 50 cy. 135 w. In fitted case
with varjabile reslstance, 0j00 voltmeter.
The ideal job for televislon wheteA C. mains
are not availabl 10, carr. 15/-, Special
tonnectors one ﬂtbed with 6{t. heavy duty
flex and clips for D.C. side. 10 - set. post 1/-,
LON\'ER’":.R ONLY 12 volt or 21 volt.

T8,

IRIARTE RESISTANCE

140 ohms 2.4 amps. in venti-

Iated case 10m x 7in, stod .
ﬁe arriage 7/6.

VAEU l \I PUMP Brand

New. 7 cu. ft. per min, 10

persq.in.atl.200r.p.m. Ro!

wlch a 3lln

rful, 5 - post 1/6.
JY\CIII!O\‘(N S \I()’l‘!)ll
200/250 volts A.C. 60 r.p.m..
sulmble for electric clocks,

25/-, post 2/6.
QYNCURONOUS MOTOR. 200,250 Volbs
A.C. 50 cycles with gear train driving 5
dials 1/10th hr.—10.000 hrs.. 35°-. post 2/6,
M AL\S MOTORS, Capa(‘ltor 230 volts

m., 55{-, post 3/6,
VOTORS. 12 volts D.C. 3,000
e th fspeed govemor in end cap,
l‘ARlLl) MOTORS for r.he model maker,
small but powerful 2/24 volts A.C./D.C,
85.~. post 2/
GE \RED \IOI‘ORS. © 220-240 volts A.C.
175 r.p.m. Torque, 15 1b in Klaxon, £10.
carriage 15/-.
MOTORISFID FUEL PUMPS. 21 volts
D.C.. 400 £.p.h, Pulsometer type with flange
for fitting on side of tank. Plessey type also
available for use with pipe system. Efther
W 55/-. carriage ¥6.
RIAC TRANSFORMER. Input 230
volts, Output infinitely variable 0-230 volts
and 0—770 volts. 8 amp Bench or panel mount-

Ing, £15 carﬂage 26,

TER \II"J doz.. or box of 50
for 15'-, s-wuy BA ﬂoz 0 for-22 @, post 1/6.
NIFE BATTERIFS. Nickel cadmium, 6

anad socket fully shrouded
one hole fixing 6 pairs, 18/-, post 1/-.
SWITCHES. 1 hole fixing, 3amp 250 volts,

1/6 each, 12/~

RACK )ﬂ'l' FFICE STANDARD.
6ft. hlgh with U-channel sides drilled for
19in. pane.s heavy angle base, 4ft. 10in. in

stoc

AIR BLOWER powered by a 230 volt A.C.
motor. 15in. fan, Volume of free air at max,
r.p.m. 15 1.250 cu. [t. per min, At maximum
%'ﬂfmlency 900 cu, ft. per min. £23. carriage

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE AD. CROYDON SURREY

Phoow - CRO G Grame : WALED CROYDON
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TRADK
NOTES

REVIEW OF NEW TOOLS, EQUIPMENT, ETC.

The Davies-Chaslion
starts '’
OWER model flying has now been made
easier by the introduction of Davies-
Charlton Quickstarts. Hours of weary
and discouraging flicking are now at an end,
the .manufacturers state that these model
diesels will start first time cvery time. A
i

** Quick-

A Davies-Charlton
“Quickstart” model
diesel engine.

simple recoil spring sitarter that
engages with the propeller provides
sufficient impetus to turn over the g
cngine at least three compression strokes.
When a model diesel engine is turned over
manually against compression with the
cylinder full of fuel, the resulting hydraulic
lock applies a load of between half a ton and
one ten to the piston, connecting rod and
crankpin, This force accounis for many new-
comers to the hobby damaging their engines
long before they are able to start them. The
Quickstart spring ecliminates this problem
because its potential encrgy is directed
solely towards rotation of the engine but is
insufficient to cause mechanical damage no
matter how full of excess fuel is the
angine. Even when a Quickstart is
dehiberately over-primed it clears itself
almost immediately and fires on the next

NEWNES PRACTICAL MECHANICS

rotation. The manufacturers are Davies-
Charlton Ltd, Hills Meadew, Dougias,
1.O.M. Owners of existing Davies-Chariton
engines will be able to fit Quickstart springs
by purchasing a Quicksiart conversion pack,
price 2s, 6d. from their local model shop.
Prices for the Quickstart series are: Bambiy
£3 17s. sd.; Dart, £3 4s. 7d.; Merlin,
£2 4s. 7d. The Super Merlin, Spitfire and
Sabre are all £2 13s.

My forma (Headyent) Marquetry

HAS. KING PLASTICS, of Fetter

“ Lane, Skeldergate, York, supply
marquetry kits which contain  pre-cut
veneers. Thesc sets consist of a number of
varying coloured veneers, each being
ready-cut with the completed picture,
or design. Also included are a
number of uncut vencers for alterna-
tive treatment by anyone wishing to
use their own .initiative in consttuc-
ting the picture. As each of the cut vencers
enclosed in the set consists of the full 13mn.
X 9gin. picture, by interchanging all the
individual pieces on all the veneers, it is
possible to complete the same number of
pictures as the quantity of vencers, which the
manufacturers state is usually
five. With the additien of cane
werk a‘tray.can be made from the
items supplied in the kit, which

HE direct drive on this chainsaw
transfers full power from the two-
stroke engine to the saw. The new centri-
fugal-type, positive-action clutch transfers
maximum power to the.cutting blade with
minimum friction loss. The
drive mechanism is enciosed
in .a single foolproof umit.
Starting is quick and safe
and the machine cuts at any
angle, on its side or upside
down and Tneeds no angle i
adjustment. It has finger-tip controls and a
self-adjusting sprag engages in timber, al_low-
ing ‘the saw to eat through the tree by virtue
of its own weight, without pressure from the
operator. It is being marketed by Trojan
Lid.,, Trojan Works, . Putley Way, Croydon,
Surrey, and the chainsaw costs from
£59 17s. 6d. to £71 17s: 6d. according to
the -guide bar lengths, etc.

SEIECTA GARDENING FOOLS

(Below) the *“ Gardinhoe™ K
retary hoe-digger and
(Rigirt) the * Rotagrass™

mower.

HE Gardinhec rotary hos-digger is
the first in the new Selecta range
of:gardening tooks, The manufacturers’
tests show it to be a most efficient tool,
light in weight yet immensely power-
ful, and it is clammed to turn the earth
faster than any other comparable unit
of its type. A built-in gear unit lowers
the speed of a 2,500 .r.p.m. drill “t0
620 r.p.m. The hoe possesses two
pairs of remuvable blades at different
centres, allowing heeing to be carried
out very close to shrubs and plants.
Price £6 15s. complete,

The Rotagrass, the new Seclecta
mower, is a machine of graceful design
and free and easv movement, providing
effortless cutting. The mower can be
powered by a “ 4500 two-speed drill,

or .power pack, or a small two-stroke
petrol engine, all of which cost extra, It is
a precision made ‘product, which the makers
claim will give years of satisfactory service.
Price £7 i1s5s, complete with spare blade.
All owners of large gardens will find both
these tools of use for a variety of jobs.
The manufacturers of Selecta tools are
Selecta Power Tools Lid, Hampton Road
West. Hanworth, Feltham, Middlesex,

49

include a plywood base which is already
grooved for the purpose of. imsering cane.
The kits costs 125, 11d. This firm also sup-
ply a miniature range of kits 6in. X 4in.
which costs 6s. 11d. per Kkit,

Now-~kip Twist Drill Atiaclunent
A B. PARKER, of Wheatcroft Works,
¢ Wellington Street, Batley, are manu-

facturing a non-slip twist driil attachment.

e

P

—

Non-slip twist drill attackment.

The use of this attachment, marketed under
the name “Parker,” pralongs the life of
the chuck and drill and time is -saved, as
each time the drill slips the operator has
to stop the machine. The attachment,
which is made of steel, comes in standard
sizes of 3/16in., lin. 5/16in., lin.,, 7/16in,
and #in. Full derails regarding prices, etc.,

-are obtainable from the above address.

CLINTON HANDY CHAINSAW

The Clinton *“ Handy ™ chainsaw.

New Safety Tool for ¢° Bubilee ™’

Clips

HE manufacturers of the “ Jubilee”

Wormdrive Hose Clip, L. Robinson
and Co., (Gilingham) Lid.,, London
Chambers, Gillingham, have produced a
special non-slip safety “ Jubilee Clipdriver.”
Apart frem the fact that when clips are
being applied in awkward situations there
is the danger that an ordinary screwdriver
may slip, it is often necessary to make the
screws very tight to withstand high pres-
sures. The tool, simple in conception and
design, is made of bright- cadmium-plated
mild steel and has .a spring-steel tonguc
insert to engage in the slot of the screw
head. A sleeve exiended over the insert
fits around the screwhead and prevents
slipping. The “ T” bar js ser at an angle
to the main shaft of the “ Clipdriver” to
prevent the application of a large tube or
socket spanner.

This new clipdriver is designed to fit
“ Jubilee ” clips only and is made in one
head size, as the screw slot in the ¢ Jubilee .”
clip range is standard for all sizes. ‘It is
made in two lengths, 6in., which costs
4s. od. each, and 3%in,, which ocost 4s.-6d.
each,

Al inquiries should be directed to the
above address.
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MERCURIAL BAROMETER

I HAVE been given a mercurial barometer
which is complete apart from a very

small amount of mercury and the threads

used for working the finger,

Could you please tell me, however, how
to remove “bubbles” in the column of
mercury—] have gently shaken this with-
out success. Also to what level up the
“J” tube should the mercury extend and
should the mercury completely fill the
“bulge” at the top of the “J tube.—
L. D. Ewer (Staffs),

YOU may have been a little too gentle in

your attempt to shake the tube and to
get the mercury to join up. Plug the open
end securely with a cork, incline the tube
and try moving the column backwards and
forwards to see once more if you can get
the mercury to join up. If this is impossible
then it means that your mercury and tube
are both dirty and in this state you will
never get the column to join. The only
thing to do then is to empty your tube
completely, clean it out with chromic acid,
water and, finally, acetone, and filter your
mercury through coarse filter paper in a
funnel, Then refill your tube by gentle
stages until you get the air displaced roupd
the J-bend and the J-bend sealed with
mercury. Gently bring the whole tube to a
vertical position and the level will drop from
the bulb end, forming the Toricellian
vacuum. The mercury will never com-
pletely fill the “bulge.” The atmospheric
pressure is given by the difference in level
of the mercury surfaces in the two limbs,
and is expressed as so many inches or centi-
metres of mercury. If your bottom scale is
so graduated you will want to adjust the
level of the mercury in the shorter limb by
obtaining the atmospheric pressure from the
day’s pressure as recorded by a master instru-
ment in your district and fix the level for
that day and pressure; after which it will
adjust itself.

SEALING COMPOUND
HAVE a lean-to greenhouse, the glass
roof of which always seems to be giving
trouble due to rain leakage, caused by the
putty becoming very hard and shrinking
away from the glass.

Is there a way of keeping the putty
elastic, so that it will give as the glass
expands or contracts —A, E. Durrington
(Bexleyheath).

ATER seepage in a lean-to glass roof
is normally due to the shrinkage of
both timbers and putty and a good way of
preventing this is to employ a non-setting
mastic. ““ Seelastik ” is a good one of its
type available in tubes for direct application.
Bed the glass on the mastic when both
timber and glass are dry, then run a further
ribbon of mastic at the glass and timber
meeting. Where glass sheets overlap, allow
a little extra mastic.

Most of the non-setting mastics, however,
are fairly expensive when compared with
putty, owing to the careful preparation and
formulation necessary to produce a - usable
material. Normal linseed oil putty can be
prevented from hardening for fairly long

RULES

Our Panei of Experts will answer
your Query only if the Rules given
below are complied with.

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 lettes
containing a query. Every query and drawing
which is sent must bear the name and addrass of
the reader, Send your queries to the Editor
PRACTICAL MECHANICS, Geo. Newnes, Led.,

Tower House, Southampton Street, Strand,
tondon, W.C2.
E = “)

periods by the addition of mineral oils, such
as a heavy engine oil. It would, however,
not be possible to paint over the oil and the
rebates of frames should be given a good
coat of paint to prevent the timber absorbing
the oil. The soil shouid be well worked into
the putty, and the amount should be care-
fully controlled, otherwise the putty may
become too sticky to use. We are not aware
of any other method of keeping putty non-
setting.

(153 )

The P.M. Jﬂﬂueprint1
Service
12FT. ALL-WOOD CANOE. New Serics, No, 1,
4s.*

COMPRESSED-AIR MODEL AERO ENGINE.
New Series. No. 3, 5s. 6d.*

AIR RESERVOIR FOR COMPRESSED-AIR
AERO ENGINE. New Series, No. 3a, Is. 6d.

‘““SPORTS '’ PEDAL CAR. New Series No. 4,
Ss. 6d.*

F. ). CAMM'S FLASH STEAM PLANT. New

Series. No. S, 5s. 6d.*
SYNCHRONOUS ELECTRIC CLOCK. New
Series. No, 6, 5s. 6d.*

ELECTRIC DOOR-CHIME. No. 7, 4s.*

ASTRONOMICAL TELESCOPE. New Series,
Refractor. Object glass 3in, diam.
Magnification x 80.

No. 8 (2 sheets), 7s. 6d.*

CANVAS CANOE. No. 9, 4s.*
DIASCOPE. No.- 10, 4s.*
EPISCOPE. New Series. No, 1, 4s.*

PANTOGRAPH, New Series. No 12, 2s.*
COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series, No. 13, 8s.*

MASTER BATTERY CLOCK.*
Blueprints (2 sheets), 4s.
Art board dial for above clock, Is. 6d.

OUTBOARD SPEEDBOAT
I1s. per set of three sheets.
P.M. TRAILER CARAVAN,
Complete set, Ils.
P.M. BATTERY SLAVE CLOCK, 12s. éd.
P.M. CABIN HIGHWING MONOPLANE
Is. 6d. *

P.M. TAPE RECORDER.*
(2 sheets), S5s. 6d.

New Series.

New Series.

The above blueprints are obtainable, post free,
irom Messrs. George Newnes, Led., Tower House,
Southampton Street, Strand, W.C.2.

An * denotes constructional details are available free
with the blueprints.

ELECTRICAL LOSSES
CAN you tell me if it is possible to drive
a generator with an electric motor and
the generator to supply the power to drive
another motor of exactly the same size ?>—
W. G. Beechey (Herts).
THERE are internal losses due to friction,
windage, windings’ resistances, eddy
currents and hysteresis in winding cores
subject to changing magnetic flux, etc., in
any machine in which electrical energy is
converted into mechanical energy or vice
versa. Consequently, whilst 746 watts is
equivalent to one horse power, 746 wafts
input to a motor would not produce 1 h.p.
output at the motor shaft, nor would 1 h.p.
applied to the shaft of a dynamo give 746
watts output at the terminals. = Thus your
suggestion is impracticable.

RESTORING -A TELESCOPE

MIRROR
I HAVE been presented - with a 10im.
astronomical telescope mirror (New-
tonian). The silvering is in a very poor
condition and but for a few fragments has
practically disappeared. This has, however,
permitted me to apply the Foucault Test
to the paraboloid surface which has proved
to be in excellent condition.

I therefore propose to -put the mirror
into service using the Brashear process.
How can I remove the tarnished and frag-
mentary silver on the optical surface ?

Is the polish best obtained with a swans-
down buff charged with the finest rouge,
or is there a better method? Am I likely
to “go through” and damage the optical
figure if rouge is used?

In" polishing the silver deposit on the:
optical surface, is it necessary to constantly
apply the Foucault Test to check the optical
figure on the first surface of the silver 2—
S. N. Gaythorpe (Wilts).

IF you have .yet to build the telescope we

suggest that you postpone the silvering
process until the completion of the work of
construction and, in fact, until you are quite
ready to use the instrument, because even
if the silvered mirror is put away in a dry
place, such as a tin box with cotton wool,
it will tarnish and require resilvering if the
construction of the telescope takes several
months.

The old silver can be removed with strong
nitric acid and thoroughly rinsed off. A
second nitric acid may be used and the
mirror again rinsed. Then follow with a
10, per cent. solution of caustic potash and
this should be cleared off with the utmost

thoroughness. Neither solution will affect
the figure.
In the Brashear process, which we

presume you know, the silver deposited is
burnished by a wad of cotton wool tied up
in a piece of the softest chamois skin. This
burnisher is used at first, very lightly, with-
out any addition simply to smooth and
condense the silver film by going over it
with quick, gentle strokes, following a
circular direction. The action is main-
tained until the entire surface shows a
tendency to take a polish. Then apply,
preferably to another rubber of the same
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kind a little of the finest optical rouge and
the mirror is worked with this until it comes
<o a brilliant polish. Be particularly care-
ful to keep the mirror free from damp,
breath and dust from the clothing.

In polishing the silver deposit, if you
lightly burnish first and then polish, you
are not likely to go through to the glass and
so affect the figure. At the same time the
film is so thin that there is no need to apply
the Foucault test for the figure; it will not
be affected by the silvering,

CHIMING TUBES

HAVE worked out electrical details for
operation of chimes for 1 to 12 hours,
1 and } hours, The cabinet to hold all
components is approximately 6in.
imternal depth. I hope to use eight notes—
middle C, D, E, F, G, A, B, C. Can you
please mform me of brass tube length,
diameter and wall thickness 2—A_ M. Haigh
(Essex),
’I‘HE approximate length of a ‘brass tube,
which when suspended by one end will
ring “ Middle C” can be found from the
following formula:
L2=471"/D3-!-d"
Where D and d are the outside and inside
diameters respectively, and L is the length,
all in inches. Thus, for a 1in. 0.d. X No. 16
S.W.G. tube, D=1.000in., d=0.872in., so
thar L =50in. approx. If such a long tube is
inconvenient, it would be in order to make
a, tube to ring an octave higher, for which
the length would be o.707in. of that given
by the formula, ie., 35.4in. in the above
example.

"It 1s suggested that the.first tube be cut
slightly lenger than the length given by this
method, and then gradually cut down until
harmony with the piano is obtained.

The lengths of the remaining tubes can
be found by multiplying by the factors
given in the following table, provided the
diameters and ihicknesses are the same as
those of the * master” tube:—

MiddeC C# D D§ E F Fj
1.000 974 .945 919 .8g2 866 .R43
G G2 A A B UpperC
817 795 .773 750 729  .707

Some experimenting with the suspensien
and strikers will be required to obtain the
best results.

EPISCOPE PRINCIPLES

I WISH to- construct an episcope which
does not reverse the image an the
screen. Would you please tell me briefly
the principles .of this type to enable me to
construct one >—F. Miller (S.W.6).
HE only way in which an exact image
can be thrown on the screen is by the
use of a prism, in front of the lens, and
above the prism, a mirror, thus:—

Opiical system for an episcope.

T and B are the top and botiom of the
object and the light rays proceeding from
it.

A little consideration will show that
neither two mirrors nor two prisms will effect
the vertical reversal of the image before it
reaches the screen; it must be one of each,
for the mirror only causes the light rays to
cross and the prism is oniy required to bend
the rays, ar right angles, on to the mirror.
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CATALYTIC CIGARETTE LIGHTER

PLEASE explain the principle actuating
the catalytic cigarette lighter, with, if

possible, a diagram.—L. A, Glen (Herne

Bay).

THE basic principle is the aspiration of
methy! alcohol vapour over a grid

of platinised asbestos. The exact design of

Cigarette — Metal cone

Plastic top —___

Tubular holes through
which vapour is

aspirated Wi
ire
— gauze
Platinised \ps
shestos Circlet
catalyst \
Spring
Plastic case
Felt pad
T soaked with

Methyl alcohol

~Push button -

General arrangemznt of a catalytic
cigurette lighter.

apparatus varies according to the specific
use for which it is intended, but the sketch
given above is that of a cigarette lighter.

REPAIRING A THERMOMETER
I HAVE a laboratory thermometer by a
very good maker which has developed
a broken thread, ie., a small portion of
the mercury column has become detached
and now moves up and down a short
distance above the main columm, The
thermometer is graduated from o deg.  C.
to 200 deg. C. and is nitrogen filled, Can
you advise me as to the correct method of
remedying this ‘fault ?—R. M, O’Flaherty
(EIreland).
IF it is a simple break in the mercury
column and not an airlock (nitrogen
in this case), the usual way is. gently to
heat the bulb and drive the main column
up to the troken portion in the hope that
they will unite after several attempts. Care
must be taken not to overheat,

I this does nor work and the fauly is a
gas lock, then we fear you will havé to
send the thermometer to Negreni &
Zambra, 122, Regent Street, London,
W.1, for overhaul

FRESHWATER AQUARIUM
I WISH to start a freshwater aquarium
but am puzzied over a few things such
as the ‘balance of oxygen for the plants.
Would it matter if I had more
plants than necessary? From
‘an old steel tank in which
mud, leaves and water had
accumulated and freshwater
animals began to breed, 1
saved a jar of the water
containing hundreds of hydra.
These are multiplying
furiouasly and 1 intend to
put some in my aguarium teo
start it -off. Wil this be afl right?—
T. O, Reid (Eire),
HE balance of oxygen for the plants
depends on the exact dimensions of
the tank, We would say that three
“ Sagittarius ” plants are ample for a tank
18m long X 10in. tall X 12in. wide; but
it is largely a matter of trial and error, as
other plants than Sagittarius may be used,
or pond and similar weeds. If too many
plants are used, too much alge will be
formed and the tank may become murky,

Si
with sides difficult to sec through. ¥ too
few," the living: creatures will dnc Tt is

qunte nght to start with water already con-
taining hundreds of hydra.

SKELETON PLANT PICTURE

I RECENTLY acquired a framed design
of skeleton leaves, flowers and seed
pods, How are they brought to this skeleton
state >—K. . Milner (Staffs),

TRY various concentrations of sulphuric

acid. You may' find that the tougher
leaves need longer soaking rather than
stronger acid; but this you must test. A
porcelain developing dish would be a good
vessel to use for this purpose. If sulphuric
acid proves ineffective try varyma dilutions
of hydrochloric acid,

WIRE FOR A PYROMETER

WISH to make -a pyrameter for testing

electric irons, please give me details of

the wire to use, as a therme-couple, in

order to register 0 deg. to 300 deg. C.—].
Wilson (Edinburgh, 11).

WE suggest that you use iron and cureka
in, your thermo-couple. With a
cold junction at o deg. C. these metals
should give § millivolts a1 100 dez. C,, 11
millivolts at 200 deg. C., and 16 millivolts
at 300 deg. C.

REFRIGERATOR QUERY

I HAVE recentdy come into cemiact with
refrigerator unit which does qot
employ a compressor, electric power being
supplied to a heating element. I know that
they can be used with gas, paraffin, or any-
thing which will give heat, but what is the
principle of these units, and the flaid or
gas used in them ?~—J. B. Fishburn (Kent).
THE refrigerators in question operate on
the absorption system. They depend
on two fundamenial laws: (1) Two gases
within a closed container exert a total
pressure equal to the sum of the individual
(partial) pressures of the gases, (2) The
temperature at which a liquid boils or at
which a gas condenses in an enclosed space
correspends to the partial pressure exerted
by that gas, By mixing gases one is made
to boil at a low pressure and temperature
in the -evaporator in the cold chamber,
thereby taking in its lateny heat by extract-
ing heat from the evaporator and cold
chamber. The heat is later dissipated into
some cooling medium, such as water.

A boiler or generater contains a strong
solution of ammonia in water. and may be
heated by electricity, gas or other means.
Ammonia gas then passes from the
generator into a condenser, where it is
cooled and liquefied again, the liquid
ammonia then being passed into the
evaporator in the cold chamber. In the
evaporator the ammonia comes into contact
with hydrogen gas which has come from
an absorber outside the cold chamber. The
effect is to reduce the ammonia vapour
pressure so -that the liquid ammonia boils
and, in taking in its latent heat, cools the
evaporator, The mixture of hydrogen and
ammenia gases then pass into the absorber
where they come into contact with a weak
solution of ammonia in water which is
circulated .between the generator and
absorber. The absorber is cooled, usually
by water pipes, and the ammonia gas is
absorbed by the weak solution, the
strengthened solution passing through a
heated coil of pipes in which gas bubbles
are formed to raise the liquid to the top
of the generator again to repeat the cycle.
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Z/gﬁf&t‘f afeatter!

NEWNES PRACTICAL MECHANICS

SET No.535T
PRICE 35/-

-Here is an entirely new conception of cycle
lighting. The ultra lightweight headlamp of

this model weighs only 5§ ozs—perhaps not
i quite as light as a feather— but it’s the perfect

H. MILLER & CO. LTD

ASTON  BROOK

STREET -

.answer for the keen clubman who wants light
without weight.
years of reliable lighting at any speed. Finished
in chromium plate throughout.

This compact set will give

CYCLE
DYNAMO
LIGHTING
SETS

BIRMINGHAM &

— For garage or workshop —

FRACTIONAL HORSEPOWER

MOTORS |

A.C. or D.C.

AEI motors and associated control
gear are second to none in quality
and proved performance.

Types and sizes are available to
suit any application.
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ASSOCIATED ELECTRICAL INDUSTRIES LIMITED

MOTOR & CONTROL GEAR DIVISION

NEWCASTLE (STAFF3). ENGLAND

AS441

TIME DELAY UNITS

This unit consists of a small geared escape-
ment mechanism. which is wound by press-
ing a button at the side of the case and
is _electro-magnetically released when
12-24 v. is applled. This unit will operate
from a 12 v. supply, and {s ideally suitable
for modification to a rudder unit for model
boats, etc., when fitted with a minlature
motor—such as Ever Ready. The unit fs
in a small dle-cast box, approximately 2in.
x 23n. square and 2in. deef and is easily
removable. Price /-, post

12 VOLT MOTOR

CM 3 Type, 2,000 r.p.m. approx.. at 1 amp.
under load ‘gamp. noload Will also operate
on 6 volt about half output. Weight 11 oz.
Size 2iin. long, 1tin. wide. 1liin. high
shaft Q x 3}161n. dia. Ideal for boats up to
4ft. 95/-, post 1/6. Brand New
condﬂ:ion

COMPASSES
One of the finest nautical
lnst.x umem.s made — the
02 Compass, has a
dlal dlsmet,er or Gln The
d 2in. dia.
wh]ch is fit-
ted 90 out
to port (l.e..
90° error) is
graduated
every 2 degs.
and number-
ed every 10

in

# keel what-
ever angle
the compass
s Inclined.

Prlsm sight mounted over dial. The com-
has anti-shock spring suspenslon
Complete in strong wooden box. as illus-
trated, 9in. x 9in. x 10in., the total weight of
this is 1141b. Price 19/6, plus postage 3/6.

TWO-PIN PLUG AND SOCKET

‘This plug has a locking device and once the
two portions are.plugged together it is
impossible for them to come apart unless the
knurled ring is rotated on the socket.
Fitted with 18in. length of cable and new and
hoxed. Price 2/6. plus 1/- post. Sultable for
trailers, caravans, etc. 25/- per doz., post 2/6.

ARTHUR SALLIS %48/ LTD.

83, North Rd,, Brighton. Tel. 25806.

and -

i
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—TAKE UP PELMANISM——

And Desveiop Power

ELMANISM is a
ower. It is a means by
which knowledge is more easily
acquired, retained and wused; a
means through which natural apti-
tudes find greater expression and
by which individual faculties are
developed. The main idea is all
the time on use, for with practice
and use more knowledge comes, and
skill, wisdom and power grow.

training in

¢ First-class ” Minds
To-day trained minds‘ are more
than ever necessary. Also they
are more in demand. Efficiency is
thc need of the moment—and
mental efficiency above everything
else. To do vour job superlatively
well must be the desire and duty of
every man and woman to-day, and
the best way of making yourself
“ first-class ** from the point of view
of personal efficiency is to train your

mind by means of Pelmanism.

What Pelmanism Does

Pelmanism eliminates the feeling of
Frustration and Inferiority, and many
other weaknesses as well. So why
suffer from these mental failings any
longer ?

Pelmanism develops and strength-
ens your Will-power, your Deter-
mination and your powers of Initiative
and Concentration. Whatever your
age, whatever your occupation Pel-
manism will free your mind from
unhappy conditions and change for
{i};e better your wholé outlook on

€.

Remember — Everything you do is
preceded by vyour attitude. of wmind.

A True Philosophy

Pelmanism is a true philosophy of
living for ordinary sensible people
who wish ' to make the best of
themselves at all times and under all
circumstances. The Pelman Institute
has won and held its unique position
through all wars and worries, trials

and tribulations during the last
haif century. To-day Pelmanism
is appreciated “as much as ever.

The test of time has proved the
power of Pelmanism.

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

Send for the Free Book

The Pelman Course is simple and |

mterestmg, and takes up very little
time ; you can enrol on the most
convenient terms. The Course is
fully described in a book entitled
““ The Science of Smcess,” which will
be sent to you, gratis and post free, on
application to :—

PELMAN INSTITUTE
" 130, Norfolk Mansions,
Wigmore Street, London, W.I,
WELbeck 1411
2***POST THIS FREE COUPON TO-DAY™™*";
Pelman Institute.
130, Norfolk Mansions, \Wigmore
Street. London, W.1.

‘* The Science of Success,” please.
Name

Address

easBesapsansaanasaasnsanAnasars
dasasesasarnsuassensacenransonnn

PELMAN (OVERSEAS) INSTITUTES
Delni, Melbourne, Durban, Paris,
Amsterdam

‘“ ARGMOBILE ”’
'ARG WELDING SETS

ArcmosBiLE UJ
£17 10 0

including delivery.

A complete self-contalned Arc Welde
using standard flux-coated eiectrodes ¢
14g. and 16g. 210/250 V. A.C. Mains consumy
tion 13 Amps. Welds shect metal down ¢t
2%¢. and steei and iron section up to 316ir
thick 1n a singie run. Heasvier sections ca
ne welded by multiple runs (building up
Indnitely variable welding current by hanc
wheel. Maximum welding current 65 Amyp:
Minimum 15 Amps. Welght 85 Ibs.

Dimenstons: 11in. high, 12in. wide 13In. long

HARMSWORTH, TOWNLEY &C0

JORDAN STREET, KNOTT MILI
MANCHESTER. 15

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clock-
work and electric switches

from 35/'
Send S.A.E. for illustrated delails {g:~—
DONOHOE (TIMERS)

1 & 2 UPPER NORFOLK ST., NORTH
SHlELDS NORTHUMBERLAND




{

4 Publicity

 October, 1959

THE CYCLISY

CYCLIST,”

Phone :
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George
Southampton Street, Strand, London, W.C.2
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COMMENTS OF THE MONTH

Recruiting New Members
ROM Cardiff has come details of a new
scheme fer introducing new members
o club cycling. The idea is not
an entirzly new conception, but is an exten-
sion of the “invitation run ™ so well known
in clubdom.

Most clubs recognise the neced for new
members, not only 1o replace on a numerical
basis these older meimbers whose famiiy
commitments or a change of address force
their retirement from the ckub. There is a
need for youngsters of the right type to
keep the club virile and live. In a racing
club, ©of course, the necessity for recruits is
emphasised even more because it is these
newcomers to the sport who "will be repre-
senting the club in the coming years. The
mvitation run is often the only direct efforn
the clubs make to attract mew blood.
is usually obtained by notices in
the columns of the local newspapers and,
perhaps by posters in local cycle shops.
Qn the morning of the run there are usually
Aany number of potential new members
betwes two and a dozen. An intense
campaien to interest and put them all at
their ease is made. The run is slow and
crmfortable, everyone is friendly, help is
profferad and accepted, experiences
exchanged and often the run +is an enjoyable
experience for members and guests alike.
but in spite of this few ever become regular
members.

The .Cardiff Ajax Cycling Club has had
the sensible idea of combining with several
other clubs to organise a series of evening
and Sunday runs especially for new
members, and by sharing costs are able to
publicise these far more widely than would
have been within the means of a single
club. The unqualified success of the scheme
could very well be due to there being
more than one opportunity offered. Anyone
missing the first of the runs could attend
the next or the next, or, if theyv wanted
to, cach of the runs in tum. They also
have a choice of clubs to join. The scheme
is being extended into the winter months
and a series of short runs is being arranged,
togsther with lectures and film shows, If
the present success continues the clubs in
the scheme will all show a substantial gain
in membership.

Another interesting facet is that cycle
traders in the district ‘have benefitted from
increased sales of sports cycles and equip-
ment, This immediately suggests that if
the local clubs and cycle traders pooled
their resources, much wider publicity could
be obtained—display advertisements in the
local press, a short advertising film at the

local cinema, roller racing at local functions,
etc. Indeed, if success continued at the
same rate, manufacturers and the B.C.F.
might join in and organise a National
Cycling Invitation Weekend, in which all
the clubs eould participate. Suitably publi-
cised, particularly on television and
organised on a nation-wide scale, this might
indeed interest the youth of the country.
In our opinion a nation-wide advertising
campaign aimed to tell Britain’s vouth about
the fun they can have by joining a cycling
club and to tell their paremts the benefits
to health involved, would have far superior
results than merely reiteraring thag “ Blogg’s
Bicycles are Best.”

We may be accused of exaggerating a
good idea to the point of distortion, but
remain unconvinced that a nation-wide
campaign on the lines proposed would do

Kentish charm—a cornzr of lovely Chiddingston:.

either the sport, the pastime or the indusiry
of cycling any harm.

Why Not Cycle to Work ?

Two great problems occupy a great deal
of space in the national press these days.
One of them is that of traffic congestion and
parking in all the large cities, and the other
i1s peak hour travel.

The man who has grown accustomed to
travelling to his job using his own personal
transport would indeed be hard to persuade
back to using the public services. but surely

one thing he could do is to change to some
personal’ form of transport that does not
occupy so much space—the bicycle,- for
instance! Of course, the immediate counter
to this would be that many men are not
able to cycle for reasons of age and health.
but the modern moped makes this excuse
invalid. Using either cycle or mopsd, many
people might rediscover the joy of cycling
and the feeling of well-being that can only
be oblained by daily exercise and fresh air.

The second problem—that of peak period
travel does not appear to be benefitting
noticeably from the poster and television
appeals to stagger hours. All forms of
public transport continue to be overloaded
every morning and .evening by the millions
of workers travelling in and out of the towns.

Does the thought ever occur to pzople
standing impatiently at the end of a long
bus queue that the
cyclists passing by on
their way home have
the right idea? Those
passengers lucky
enough to be able to
see out of the window
of their packed rail-
way irain compart-
meng see  cyclists
passing free and un-
fettered on the neigh-
bouring roads and
undoubtedly must
often think “I wish
that I, tco, could be
enjoying a pleasant
spin under my own
power " ?

The answer is, of
course, that they could
be doing just that.
Then why do not
more people use the
bicycle for their daily
ride to work? The
chief reason is prob-
ably that there is a
fancied s tigm a
attached 1o such a lowly form of transport,
due perhaps to its inherent cheapness and
the implication that the cyclist cannot
afford any other method of travel. This is
complete nonsense.  The cyclist gains in
every way. He saves fares, achieves im-
proved health; saves time previously wasted
waiting around for buses, etc., and

* (employers note) arrives at work mentally

alert instead of half stupified by travel in
overcrowded and under-ventilated public
transport. Those employers who forbid
cycling might do well to think again.



inspected and every part tested.

tart with the most obvious source of a
serious defect—the brakes. Check that the blocks
are evenly spaced from the rim, that they are not
badly or unevenly worn and that the action of the
lever brings them into contact fully with the rim.
If cable brakes are fitted make sure that there are
no frayed parts on the wires, particularly at each
end where they join the lever and the metal horse-
shoe part. Apply both brakes individually and
make sure they grip tightly.

Check that the rims are true and that there are
no spokes missing. A wheel which is already
weakened will deteriorate rapidly and sometimes
suddenly.

THE’ whole machine should be systematically

Tyres and Tubes

These are of great importance, as a sudden
“ blow out ” can cause an accident. Make sure
that the tyre is running true and that there are no
bulges. Search also for any serious wear ; i.e.,
places with the canvas showing through. It may
not be possible, during a brief inspection, to lcok
at the inner tubes, but if it can be done, have
them out and look to see that they are not perished
and have not been patched too often. Check that
the correct sizes of tyres and tubes arc fitted.

Check all mudguard
nuts and bolts

Regulation
reflector fitted

/
Check tyres for
snaking and
serrous wear

Test for chain stretch
and correct-tension

Mudguards must
not rub tyre
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Mudguards

Spin the wheels to see that the mudguards do
not touch the tyre at any point.  Look next at the
mudguard stays to see that they are not too badly
bent and that the full complement of nuts and
bolts is present. The mudguards should not be
bent, broken or split.

Bearings

The adjustment and free-running of all the

bearings marked A in Fig. 1 can be checked next.
Make surc that the wheels will spin without any
tight spots and without there being any side-to-
side play at the cones. The same check can be
applied to the head and here correct adjustment is
vital. A tight spot in the steering is very dangerous
and may throw the rider off balance, while a loose
head can cause * juddering >> when the brakes are
applied, drastically reducing their efficiency. This
also puts a great strain on the forks. The bottom
bracket bearings must also be checked and to do
this the chain is lifted off the chainwhecl so that
the cranks may be spun and the test for tight spots
or play applied.

Make sure¢ that all the bearings have been
roperly and recently oiled and, while testing,
isten carefully for clickings or knocking sounds

indicating broken or damaged ball races. Always

Saddle and extension tight

Look for missing
or loose pins

Fig. 1—Some of the points which require checking.

Check cables
for fraying
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replace both cones and balls whenever doubtful.

This same procedure should be applied to the
pedal cones and bearings, at the same time check-
ing that the pedal spindle is at right-angles to the
crank. Pedals on a youngster’s cycle are often one
of the most maltreated parts and it is as well
to make sure that all the rubbers and their securing
nuts are present and that the plates on metal
pedals are properly riveted.

Chainset

The most likely fault here is loose or worn
cotter pins, and the method of discovering these
is to put the foot on the chainwheel-side pedal
and see if there is any play by trying to move the
other crank. If it does move, a closer inspection
will be necessary to determine which is the faulty
cotter pin. Another common fault js loose crimp-
ing on the chainwheel crank, and the only curc
for this is welding or complete replacement. If the
chainset is of the three- or five-pin type, make surc
all the pins are in place and tight. Remove the
chain and inspect the chainwheel teeth for ex-
cessive wear (denoted by ‘ hooking **) and spin the
chainwheel to find if it is eccentric in any way.
A badly aligned chainwheel is likely to throw off
the chain.

Check the chain itself for wear by holding the
top and bottom strands together behind the
chainwheel and secing if the links can be pulled
clear of the chainwheel teeth (inset Fig. 1). This
denotes stretching. A twisted chain is also a
danger and this can be seen by laying the chain
along a flat surface-—any tendency to twist will
then be obvious. g

Loose Components

Check the security of all the main components
by trying the lock nuts with a spanner.  Wheel
spindle locking nuts, cotter pin nuts, seat pillar
and saddle nuts, handlebar extension nut, brake
lever and brake pivot bolts, all mudguard securing
nuts and screws, pedal caps, etc., should be
inspected. Try the saddle on its pillar and the
handlebar extension in the head tube to make sure
they are immovable.

Finally, if it is a child’s machine you are check-
ing, have him sit on the saddle, and make sure the
pedals and the ground are within easy reach of his
feet, that his position is such that he has a good
view of the road and that his hands are long
enough to compass the space between handlebar
grilgs and brake levers.

emember that the machine must be fitted
with audible warning, e.g., a bell, must have two *
efficient brakes and, if ridden at night, be fitted
with a reflector, rear light and headlamp of. .
regulation size.

Brake: block wear and
alignment

Test rims for truth

Look for
missing spokes

Inspect chainwheel
teeth for hooking

X
3
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7 JBENNETT COLLEGE
can train your mind to SUCCESS

THROUGH PERSONAL POSTAL TUITION

A FREE book vital to your career! \\Q\&?\mw‘*‘-

Read how the famous Bennet College can help you to success ! Send now for
this recently published FREE book, “ Train your mind to SUCCESS,” which
tells you about The Bennett College proven success in postal tuition . . . and how
it can help you to success in your career.

WHAT CAREER DO YOU WANT!

Agricuiture Plumbing Modern Business
Architecturs Power 8tation Eng. L
Building Quantity Surveying Police Subjects
Carpentry Radio Engineering Salesmanship
Chemistry Road Making Shorthand
Commercial Art Surveying Short Story Writing
Diesel-Engines . ;mmmmunmalions and many others
Draughtsmanship extiles
e - BEnee [T =mes
~Kee:
Fire Engineerng v i TO THE BENNETT COLLEGE (DEPT. K76N), SHEFFIELD
Forestry English . b . A
Locomotive Eng. G::‘g‘grlphy Please send me, without obligation, a free copy of * Traim your m" m’”
Machine Drawing ‘Journalism s » a o
brasbiniirp = o il B ind 1o SUCCESS ™ and the College prospectus on : COULD BE YOUR
Motor ‘Engineering Mathematics l SURTCT
OR WHY NOT OBTAIN A JECIY Gnonarensnoco JU00B080002E0000B5 5000 S0 a0Ra0 CHH00a D T - an a0 3 PERSONAL PASSPORT
QUALIFICATION? | INTANEER o e e ool Mhrare e 0 < s g oo e e S, TO SUCCESS
.
AMLCE. A.M:l. Struct. E.  A.1.Q.S.
::‘41 )1e<h E. A:.; JHon. E. :’:'us'c"'s i ADDRESS . .einiiniee it e e e e Seﬁdﬂ'”ﬂm/
i AGE (if under 21)..................... Please serite in Block Letters

THE ONLY CONCRETE
GARAGE WITH A
BRICKWORK FINISH

ROGERS V3G

1
| Thread Gauges. 38 erm

%\\\\\\ DIMIIIIWSW

Whitworth Screws. l A.xstd - ?54/9

///,///

H.S. Drills, 12 Assorted to 48 B 6

& UNDERFELTED TILED ROOF \ ill 're l‘\‘nd‘lﬂ(}l‘s lg%ssorte% gj'ﬂ
. \ Se‘ife'l.‘.u ectifiers. A.C. to D.C. ... 3/9

1 p Serews, 100 Assorted ... 3/-

existing § Copper Rivets. 12 doz. Awsorwd 14

7

.v////////////////////’///%////’////

saw Bench Tops, with bal

%

spindle, pulley, er.c 18111 X 101!1 sllﬁ
Rectifiers. 6/12v, at 6 . 18/
Air Jaeks. 5in. st,mke 17/0
Winker Units. 6or 12 volt .. e
Mains Transformers, 18v. 6 am 35/-
Garnet Cloth. 4in. wide. Per yd. 9d,
i Motorised. Water l'unws 75/-
Circular Suws. 6in. 11/6: in. 1378, ctc.

I Instrument Cases. 12in. x Sm X

8in. New . U3
Plugs & Soekets. 7 point e
Telephones, New. Modern. 16/~
Bevel Gears,  3in. 2in. Pair 418
Races, Beits, Valves, Pulleys. Pumps.
‘ Brass, Steel, Aluminiam,
May we send our free list of hundreds of

Mmteresting items? Stamp, please.

FREE Send for FREE G.raae&?omme * Lovest
Building COLOUR BROCHURE. Easy Terms

TILES LTD.
| (Dept. ME.12),

— Kettering,
Northants. Tel.: Burfon Lstimer 533 & 534.

METALS & AECESSBR!ES

Send now for Free List including

ALUMINIUM
BRASS, COPPER
STEEL etc. A “FERROUS " ARC WELDING AND
jons elc. l BRAZING £ET will complete your work-
Sheets, Angles,  Sect shop eguipment.  For jolning and re-

inforcing from.aprrox. 26 s.w.«. up Lo any
thickness Mjld Steel, Wrought or Malle-
abie iron, Type F.M.65 Heavy Duty com-
plete with all equipment 180/240 v, single
ph. 10/15 amp. (or domestic power supply)
| ldelivered free, ex stock,
(Cash or CO.D.)

H.P, Terms. ilus. leaflet—Manufacturers.
Ferrous  Trensiormers (MEC), Ltd.,
Church Rd., Eroycon, Surrcy. GRO 83513

THE JEFFERY

e

CLAY BROS. & CO. pept. H.1
6a, Spring Bridge Road, Ealing, W.5
(Phone Ealing 2215)

2 mins. Ealing Broadway Stn. Opposite

For real
value
and

Bentalls
PERSONAL SHOPPERS WELCOMED

INTRODUCING A NIW

PORTASS S.C. LATHE

3gin. l?ln thkgeaml M.(’-h‘ Lathe,

pilate, .:mu,p whx!kg "‘s..’.‘,“t ul; cee \;):tvl:, ﬂavour P \W\\\\\\\\‘\\’ TRANSFORMER co-
et o rr>s B SOLENOIDS. _ RELAY COILS
Detaits, Dept. PN, METAL RECTIFIERS

LLAHER

A
CHARLES PORTASS & SON TOBACCO

Buttermere Works, SHEFFIFLQ, 8

199, EDWARD ST., NEW CROSS,
LONDON, S.E.I4 TiDeway 4458
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ASTRONOMICAL
TELESCOPE

COMPLETE Ve
AND TN

READY FOR USE oAy
R H

EYE ON
SPACE !

THIS POWERFUL REFRACTING
TELESCOPE WILL SHOW YOU—

Jupiter and its moons—§aturn and its system
of rings the fantastic landscape of our own
moon in great detail— Nebulse and Star Clusters
invisible to the naked eye—and a host of other
astronomical marvels.

—————
Lens system of Migh xrade Optical glass. Mau.
nification 36X (1,000 times in area), Unbreak-
able lichtweight construction, 13 Ibs. in
stowing case (supplied), 2it, din. tong. Each
telescope individually tested.

————
Stamp with enquiries please.

Dept, MA, Raleigh Mews,
SPACE-AIDS ™ &
Nottingham.

THE CYCLIST

THE

|54 "
DRAWER
UNIT

ALL STEEL
Stove
Enamelled
DARK
GREEN

OVERALL
SIZE
42" HIGH
3|62, \gE"EDPE Contains 54 of these drawers, each
5” wide 3” high I1}” long, 54 dividers
and 54 drawer cards with each unit:

Extra dividers 6d. each.

£18

DELIVERIES FREE TO ENGLAND
SCOTLAND AND WALES
SEND FOR SAMPLE DRAWER

N. C. BROWN LTD.

GREEN LANE WING, HEYWOOD, LANCS.
Telephone : 69018 (6 lines)
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NEW CABLES & HITTINGS

TOUGH RUBBER CABLES

Per yd. 25 yds, 50 yds. 100 yds.
12’ 22/8 4

1/044 Twin 6id, 6
1044 3‘(!(;:‘16 %d. 5 : ;{g 31/3 sg/g
!
/029 T. & E. 9id 8/3 %ﬁﬂg &
1029 Twin I~ 47/86  93/10
i & E. 31/6  59/9 118/2
044 Twin  1/11 46/- 87/ 171/~
win Lead, 50 yds., 1/044, 48/6 ; 7, 89 9.

VIR 50 yds., 3/029, 12/~ : 7/029," 19-. ‘Earth
Wire, 100ft.. 7/029, 11/-: 7/020, 7/9. Twin
PVC Transp. Flex, 50 yds,. 10/-, Twin
Twisted, 25 yds., 11/3 ; 50 y« 21/-. TRS
PVC, Lead Cables of all slze= Holders C.G.,
/- Batten, doz., 12/-, Roses, 2-plate, 8/~ :
3 plate, doz., 9/-, Junc. Boxes, Sml,, 11/}
Lee., doz., 13/-. Switches, l-way, 18-

White Switc

24/~ ; 2-way, doz., 30{-, Flush Switches,
-way, 18/-: 2-way, doz.. 24/., Celiing
Cord, do.. 1-way, 5/-; 2-way, @/-. 2 amp.
* 2-pin Sw. plugs and tops. ea. 3’-. 5 amp.
3-pin Sw. rlugs and Tops, ea., 5/6.. 15 amp.
3-pin Sw. plugs and Tops, ea.. §-, 13 emp.
L-pin. ditto, A.C. onl;r ea., 7/8. Wood Blocks,
i.s/e Sixl. :8 ')x 3xt, 718 61 x
sxl 0z., 9"~ X4 @-:Bix i 7
4x1 - Cable Clips Sml 219 . Med., grs.,
3/3. 10 amp. D.P. Insulated Sw. fuse. 8-.
21 amp. Ironclad 2-way 15A. Spitr. 13'8.
30 amp. Ironclad D.P. Switchfuse, ]1986.
60 amp. Metal D.P. Sw. fuse, 49/, Sw, gear,
Fusebds., Spltrs., all types. Lamp Bulbs,
15, 25. 40, 60 watt. 18/- : 75 'vat.t 15/~ ; 100
watt, 17/- : 150 watt,.24/7; 200 watt, doe.
30/-» Carbon Bulbs, 230 v, IOO.P doz., .‘.‘.0-
{mmersion Heaters,~3 Kw., 50 Sing
Car Cable, 10 yds.; 8/-7 100 ds 25/
Conduit and Fittings, Hn and {in. xnduscrlal
Reflectors, Tubular Heaters, Fiuorescent
Fittings, Time Switches, and all clectrlc&l
equipment. Full lists on requ Single
/ {tems supplied. Satisfaction guaranteed
Termsg : Cash with order ; carriage paid . if
over £5: orders of £20 or over less 5 per
cent. discount. Open daily, inc. Sat.,
9t01, 2to6; Thurs. 9tol. Callers wolcome.

LONDON

WHOLESALE WAREHOUSE

165 (P.M.), QUEENS ROAD,
PECKHAM, S.E.15
Tel, : NEW Cross 7143 or 0893

LEARN A LANGUAGE
THIS WINTER

By the Pelman Method

THE problem of learnmg a Foreign
Language in half the usual
time has been solved. Thc Pelman
method enables you to learn French,
German, Italian and Spanish without
translation.

By the Petman system you learn

Frenchin French, German in German,

Spanish in Spanlsh and Italian in
Ttalian. 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 gram-
mar almost unconsciously as you go
along. There are no classes to attend.
The whole of the instruction is given
through the post.

Send for the Free Book
The Peiman method of learning lan-
guages is explained in four littlc books,
one for each language :

FRENCH SPANISH
GERMAN ITALIAN
(A4lso Courses in Afrikaans and Urdw)

You can have a copy of any one of
these books, topether with a specimen
lesson, gratis and post free, by sending
for it to-day. WE Lbeck 1411

POST THIS FREE COUPON TO-DAY —ey

Pelman Languages Institute.
130, Norfoik Mansions, Wigmore St.
London, W.I.

Please send details of Pelman method
of learning :

French, Germun, Spanish, Italian
(Cross out three of these)
Natne .. SO TR

Address L., .

PELMAN A(OVERSEAS) INSTITUTE\ 5
Deliciy Melbourne, Dusbon, IParis, A

|

BODYBUILDING

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

MAXALDING

The individually planned courses are conducted
by post to any part of the world and can be
cz;ﬂnred out successfully under all conditions
of life.

FREE LITERATURE

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

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

(X] control and development of
MAXALDING&HE)PHERDSWELL DOVER, KENT the upper-back muscles.

BRASS, COPPER, BRONZE,
ALUMINIUM, LIGHT ALLOYS

Rod, Bar, Sheet, Tube, Strip, Wire
3.000 Standard Stock Sizes.
NO QUANTITY TOO SMALL.
List on application.
H. ROLLET & CO. LTD.
6, CHESHAM PLACE, LONDON SWl1

SLOane 3463
Also at  UVERPOOL LEEDS MANCHESTER BIRMINGHAM

Huge Purchnse High Speed Steel
Tool Bits, hardened ready for use,
essential to any lathe user, secure:
your stock now as these are really a
good Investment. 1/4° square, 2 1/2°
long, 6/8 per doz. 5/16 sq., 3' long, 86"
doz., 3/8" sq 3' tong, 12/~ doz. : /16
£q.. 3 1/2° ) 15/- doz. Six doz, lots
less 10 per cent

5,000 Taps, 1/8° to 3/8° dia,
Assorted Threads, suft M.E, or experi-
menter, mcstly fine threads, twenty
2880

One Ton Ground Sijver Steel, 137 (¥
lengthc 1/16" to 15/32° dia., doz. assorted
lengths, 5,6.

1,000 Morse Taper Shank
End Mll]s. 1/4' 3/8°, 1/2° dia., worth
50/-, gift 12/- the three. Also No. 2

End Mills, 9/16", 5/8°,

M.T, Shank

11716", 3/4 7/8- dia.. 30/- the set. Secure
these now as at this ridiculous price
quick clearance is certain

5,000 Ball Races, sta.ndard 0.d.
1/8” bore, 2/-: 3/16%, 2/-: 1/4°, 2/ |
38", 2/6; 12", 3/8 5/8%, 4/6 each.
6 or 9 mm., 1/- eac!

2,000 Hand R«-nmera. slzes 17/84".
19/64‘ 5/16°, 21/64°, 3/8 167, 15/32°,
31/64°-3/8 each, 22/8 the lot. Alsc
177327, 21/32” 5/8”, 1416' 4/9 each, 16/-

the lot. Both lots,

Extira Special Carb, Grinding
Wheels Qfier, 6°-7° dia.. 1/4%, 1/2°,
3/4” thick. 1/2 or 3/4° hole, 10/~ the
three. 1po e 2/.. Value over 30/-,
6 for £1, post paid Ass, grics ror cool
and cutter grinding, also . disl
wheels, 1/2° hole. '4/9 each

2,000 Small H.S. Twist Drills,
approx, 1/32°-3/32°, 4/- doz. Approx
116'-1/4' 7/8 per doz. Approx. 139°"

/32 sxx for 10/-.

ircular Split Dies, 17 dia.

CU“’"E 1/4’ 6/167, 3/8", 7/16”, 1/8" Whit.,
B. . also brass thread, 26 thread all
sizes and American N.F. 12/- per set
of 5 slzes 2 sets 22/8 4 sets 42/6. Taps
t 19/ per sef, either taper or

second or plug. 1 dia. stocks 8/- each.

2,000 S(ralght Shank End h.
size 1/8%, 5/32°, 3/16, /32", 5/1
gé- set, 'also 3/8°, /16", 1/2° dltto. 128

All Items brand new. £1 orders post
paid, except overseas.

J. BURKE

192 Baslow Rd., Totley, Sheffield

Inspection at Renr 36 Fitzwilliam St,,
eifietd
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Now in its This famous and established book has
X &, a place in the “tool kit” of every
2nd dition lathe user . . . essentially practical,
o comprehensive and right up-to-date!

THE
AMATEUR’S
LATHE

by Lawrence H. Sparey
with a Foreword by
D. A. Russell, M.I.Mech.E.

HERE is a hook 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 <mall lathe user. Here is mno “scaling down” of
professional usage, but a truly practical work by a man
with foll appreciation of the difficulties - besetting  the
average owner, with - bis small workshop and small lathe, who nevertheless
bas a wide. range of objects to he machined on it.

This reset and It is suitable not only for the amateur mechanic, but for the professional

also. For the apprentiee, the young engneer and the garage engineer with
. Q o1 e limited equipment, no better book could. be possible, if only because it reveals
FEV1s ed edltl()ll in a carefully selected series of cxamples, the resourcefulness and ingenuity

o o for which the amateur engincer is famous,
is extensively

illustrated — 229 CONTENTS FROM ALL
photographs and bbb BRGk e s Iy, miee BOOKSELLERS

Tools . Drills and Reamers . Holding Work in the Lathe .

dlagranls_ and Marking Out . Plain Turning and Boring . Taper Turning, or in case of difficulty

. o Crankshaft Turning, Disc and Ball Turning . Screwcutting . at 16s. post free fromn

IS flllly llldexed’ Milling, Shaping and Grinding in the Lathe . Lapping and George Newnes Limited,
Honing . Metal Spinning, Spring Winding, Turning Rubber, Tower House, Southampton
etc. . Production Methods in Small Lathes . Care of the Street, London, W.C.2,

T 7 y
()N L]_ ISS. net° Lathe and its Accessories . Appendix . Handy Tables for

Homé Fledhartes index. NEWNES

** Practical Mechanics ** Advice Burcau. COUPON ~

Published about the 3Mh of each month by GEORGE NEWNES LIMITED, Tower Housc, Southampton

L 2 = This coupon is available until October 31st, 1959, and be
Street, Strand, London, W.C.2, and Printed in England by W. Speaight & Sons éxmoor Street, London, W.10. , d P 5 J e must b
Sole Agents for Australia and New Zealand -Gordon & Gotch (A/sia), Ltd. Sole Agents for South'éﬁica aot:_“;:': ': ‘";I’Ia 1:;‘:‘;5 zs{';r‘:;;‘;";g;llll:‘flfnlg i'?,%t;h?'ll":;')l)’lpﬁ:"}.' l;‘;smll
r . it . Py k 3 N . 3 3 ¢ fos e
and Rhodesia—Central News Agencynl_v(:_.tms(ul‘)ﬁnpuon‘%.:l;:d(;ml,’lzl:dmg postage) : For one ycar, Inland 20s., Practicall Mdehanica: Ootobil 1ok



Free Guide — SUCCESS IN ENGINEERING

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. Draughtsmanshlp Elec. Draughtsmanship

Jig & Tool Design Machine -
Press Tool & Die Design  Automobile 3
Sheet Metalwork Structural D

Automobile Repairs
Garage Management
Works M’gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survey Dr’ship.

R/F Concrete o
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television

Radio Servicing

Gen. Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten, Licences

BUILDING AND STRUCTURAL

L.1.O.B. A.LA.S. A.R.S.H. M.R.S.H.
A.M.L.LP.H.E. A.ALLPA. AF.S. A.R.LC.S.
Building Construction Builders’ Quantities

Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen. Cert, of Education
Book-keeplng (all stages)
College of Preceptors
Woodznrk Teacher
Metaiwork Teacher
Housing Manager (A.LHsg.)

Common. Prelim. Exam.
A.CLS,, 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.|I

SOUTH AFRICA : E.CS.A, P.O. BOX NO. 8417, JOHANNESBURG
AUSTRALIA : P.0. BOX NO. 4570, MELBOURNE

FOUNDED i885 - FOREMOST TODAY|

132-PAGE BOOK FREE/
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :

v  Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.

How to obtain money-making technical qualifications
through special RAPID FULLY-GUARANTEED
COURSES.

*

MANY INTERESTING COURSES
TO SELECT FROM /

A.M.1.Mech.E., AM.I.M.L,,
A.M.Brit..LR.E., A.M.L.P.E.,
AM.I.C.E., A.M.l.Struct.E.,
A.M.l.Mun.E., M.R.S.H.,
A.M.I.LE.D., A.F.R.AeS.,

London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS—OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service—then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

r—————————————————————-————————d

m» Free Coupon

| To: NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148-150, Holborn, London, E.C.1.
Please Forward your Free Guide to

INAME! <. oeseee o oo o Solsoile s T Soa00008b000d
ADDRESS, _.....c0000ieseensss Homsmms ggmoceses

My general interest is in: (1) ENGINEERING
(z) AERO (3) RADIO (4) BUILDING
(s) MUNICIPAL WORK

The subject of examination in which I am especially interested is

(Place a cross against
the branches in which
you are interested.)

To be filled in where you already have a special preference.
(2d.  scamp only required §f unsealed envelope wused.)




