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Here you have Newnes Complete Servielng Librury—
early popular models to 1959—almost every set
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NEW
spanner

425

wallets

for

scooters

FOR

MAKES

CONTINENTAL

3 Spanners 6-1lmm., Ring SMR 3W,
Open End SMO 3W, lls. 6d., 9s. 6d. Open End Spanners in

5 Ring Spanners, short series,
SMR 5W, 6-I5mm., in plastic
wallet, polished chrome, 3Is. 3d.,
bright nickel, 26s. 3d. or 5 Open
End Spanners SMO 5W, 22s,
and 17s. 9d

16s. 3d. and 13s. 9d.,

Cartons at slightly lower prices.

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

JOHN BEDFORD & SONS LTD., LION WORKS, SHEFFIELD

LONDON OFFICE AND WAREHOUSE:

92 ALDERSGATE

STREET, LONDON, E.C.l

BRILLIANT

POSTGARD ENLARGEMENTS

_—IN ONE AUTOMATIC OPERATION

Bring' new dimensions into your
home photography easily and in-
expensively. So finely is the focus
fixed on these two Jumbo calargers
that perfect enlargements up to
postcard size can be made. And the
quick, simple operation required calls
for no more skill than is needed in
using a printing frame.

Each model has a strong steel body
finished in blue and grey Poly-
chrome . enamel and costs £2.6.0.

Model No. I for 2} x 3}in. (36 x 9 cm.) negatives’
Model No. 2 for 35 mm. negatives.

FOR CONFIDENCE
IN PHOTOGRAPHY

"JOHNSONS

OF HENDON I;TD

The ideal Build-it-yourself
WELDING KIT

ONLY

£25

Complete
with all
Accessories

as ' shown

New H.P. Terms
£5 down and 6
payments of £3.15.0.

‘Unconditionally
GUARANTEED

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

7 DAYS' FREE TRIAL ON REQUEST

TAYLOR BROS. (mippLESBROUGH) LTD.

32 Baker Street, Middlesbrough, Yorks.
Tel,.: 452412 _.
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Could this be the spring
you’'re looking for?

Then you’ll find it down below

Whatever you need in the way of  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 all?

Cut production
costs with Terry

Wire CIRCLIPS
Ng' ;602: . (Square
= Assorted No. 388. } ( ’:Secnan
Light Compres- : /

. gross Assorted 3 No. 98A. 3 doz.
sion Springs. 1” to 47 long, | Small Expansion Springs.| Assorted 1” to 4” long, {”
22 to 18 SW.G., §” t0 {"}2" 10 1}” long. }” to }"}to }” diam., 19G to 15G.JWe can suppl from stock
diam, 6/6 each. diam., 18G1021G.9/6each. | 5/6 each. in sizes from " to §°.

No. 757.

Extra L No. 466. ) gross

Light Compres- | Assorted Smail Expansion

sion. | gross Assorted, }” SFrings. i” to 14 long,

to7/16”diam.,}"to 2}"long }3/32” to 3/16” diam., 21G
2710 19 S.W.G. 15/- each. J10 24G. 6/6 each.

TERRY’S

ASSORTED SPRINGS

No. 1024. 20
Compression
Springs. 12" long. 1” to "
diam., 24G to 18G, suitable
No. 758. 0.753. 3doz.|Jfor cutting into shorter

Herbert Terry & Sons Ltd, Redditch, Wores.

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

! Fine Expansion f Assorted Light Expansion. Jlengths ; and 30 Expansion§ ¢ Interested in Springs? *Have you a Presswork problem?
Springs. 1 gross Assorted§}* to 3" diam., 2” to 6 ]1}” to 12" long. 5/32° to §”] Ninth Edition of *“‘Spring i ] i
} 103" diam., 3”10 2" long, Hlong, 22 to 18 S.W.G.|diam., 22G to 16G. Design & Calculations”— | 1f so let us have it and we’li help to solve it for you.
2710 20 S.W.G. 15/- each. | 10/6 each, 24/- each.] post frec 12/6. WT 26E

v

x = —_—— < 8
THE = . T - §\\\§\§§
" . | e e el 1=y
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DRAWER
UNIT

ALL STEEL
Stove
Enamelled
DARK
GREEN

Exhaus
Manifolds

EASY TO FIX ON THE 2.46

OVERALL oo
SIZE
42" HIGH

A boon to model boat enthusiasts.

36" WIDE Ulera light Exhaust Manifolds, specially produced for
12 DEEP Contains 54 of these drawers, each ::‘“ .E'D"nz"':. ec. R':CEZ,”'.'E"‘:"'“;.I.D“'g"e? ':'
5" wide 3” high “1‘” long. perforated aximu efficiency, easy . no filing required.

° for dividers or plain sided. 54 dividers A length of plastic tubing should be attached to 1

each of the two round exhausttubes
and the ends brought inzo a guitable
container fitted in the mode! boat.
Waste oil is thus collected, ready
for disposal, instead of fouling the
interior of the boat, or the water,

and 54 drawer cards with each unit,
Extra dividers éd. each.

£18

DELIVERIES FREE TO ENGLAND Write to Dept. P.M. The same principle applies to model aircraft but a

SCOTLAND AND WALES for illustrath lists container is unnecessary. The waste oil is diverted
SEND FOR SAMPLE DRAWER giving full details of all o5 the air below the aireraft instead of fouling
E.D. Engines, Radio

C.ontrols. Mechanisms,. the fuselage and wings. Supplied in I3,6

Spare Parts; Accessors hammered, Admiralty grey. Price
ies, etc. Plus 2/5 P. Tax,
n (] .

Plastic Manifold tubing available at I/- per foot.
GREEN LANE WING, HEYWOOD, LANCS. | S R _
Telephone : 69018 (6 lines) ElECTnDo!NVI(Cl oDEvME;lpp“E:'!];s. S%"!EEEY)G!ID {‘\

eqsr-sase ISLAND FARM RD, WEST MOLESEY.{ SURREY) ENGLAND. : .
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| Decorative Flower

| and Leaf Making
S

~ dioducing YOU = =

tiful
ABSORBING HI]BBY”qwn‘h tl;real:lll fESULTS

BuTTERFLY BRAND

Some of the beautiful, interesting and useful items include fish tank models,
sea shells and starfish; butterflies and moths; seasonal display flowers;
model gardens and floating water liilies; etc.
All the models can be made from coloured paper and easily obtained
materials of exceptionally low cost. The book is illustrated throughout
with colour and monochrome photographs as well as many ** step-by-step *’
line diagrams.
An essentially practical book which will be tremendously useful for educa-
tional and therapy work.
@ COLOURED PAPER DECORATION 7/64d-
@ COLOURED PAPERCRAFT FOR SCHOOLS 7/6d-
@ COLOURED PAPERCRAFT FOR INFANT
SCHOOLS @/-d.
@® LAMPSHADE AND PARCHMENT CRAFT 8/6d.
@ PASSE PARTOUT FOR SCHOOL AND HOM

8/6d
@ GUMMED STRIP AND PAPER MODELLING
Al books obtainable from :

iyl FREDERICK 1. pay
Newnes & Pearson, Ltd.,, Tower

il SAMUEL JONES & CO.LTD.

you (e CiGy fiange STATIONERY MILL,CAMBERWELL, LONDON, S.E.5. RODNEY 5064

of Handicraft materials.

@ PAPER SCULPTURE FOR SCHOOLS

x Permanent Magnets in action x

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

lnake yous dashboard
a notice doard

Simply place your “reminders’ between

a magnet and the dashboard. Illustration

above shows the famous * Eclipse ™

Pocket Magnet. Ask for new publication

P.M. 162/56 which gives many other
uses of magnets.

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

% Ask for a Genuine Mole Wrench and TR E =T

look for the name on it. SELF-GRIP
Pocket Magnet 802 if in difficulty write to

Price 2/6 each M. MOLE & SON LTD., BIRMINGHAM, 3. WRENCH

PERMANENT
MAGNETS

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

PM4s
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FREE

Have you had your copy of “

The.new edition of * ENGINEERING OPPORTUNITIES i
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%aged

in any branch of the Engincering industry, irrespective of age,
experience or training.

We definitely Guarantee
“NO PASS—NO FEE"”

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

WHICH OF THESE IS
YOUR PET SUBJECT?

VALUABLE NEW HANDBOOK

ENGINEERS

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-
agement — Mining — Re-
frigeration—Metallurgy.

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

BRITISH

THE B.LE.T.

ELECTRICAL

ENGINEERING
Gen. Elec. Eng.—Elemen-
tory & Advanced Elec.
Technology — Installations
~—Draughtsmanship——Sup-
ply — Maintenance —
Design,

BUILDING-

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

WHICH ONE!
LC,
M.t

29-31,

Phone :

RADIO
Gen.

&

ELECTRONICS
Radio Eng.—Radio
Servicing, Maintenance &
Repairs = Telegraphy——
Telephony — Television—
C. & G, Telecommunica-
tions——Electronic
Automation—Digltal Com-
putors — Analogue Com-
putors—Data Processing—
Instrumentation.
CIVIL ENGINEERING
Gen. Civil Eng. — Sanitary
Eng.—Structural
Road Eng. — Reinforced
Concrete—GeoIogy

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

Ono of these qualifications would increase your earning power

E., A.M.I.Prod.E,, B.Sc.,, A.M.Brit.l.R.E.,
,LIOB ARIBA AM.LH. & V.E,
S A.MIE.D, eIty &GUIL.DS COMMON
GEN CERT. OF EDUCATION ETC.

INSTITUTE OF
INEERING TECHNOLOGY

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

WEStern 9861

Eng.—

Eng.—

T0 AMBITIOUS

Engineering Opportumtres !

g f

WHAT THIS BOOK TELLS YOU

HOW to get a better paid, more
interesting job.

Y HOW to qualify for rapid pro-
motlon.
Yo

HOW to put some -valuable
letters aofter your name "and
become a * key-man'’ o
quickly and easily.

HOW to benefit from our free
Advisory and Appointments Depts.

WHERE today’s real opportunities
are . .. ond HOW you can take
advantage of the chances you
are now missing.

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

{44 PAGES OF EXPERT
CAREER-GUIDANCE

l;i

e
=3

*

OPPORTUNITIE

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
boqk now—. E and without obli-

B.I.LET. 4108, COLLEGE

ENGINEERING

HOUSE, 29-31, WRIGHT'S LANE, | | S 4.‘;

posted in an
' unsealed envelope.

: KENSINGTON, W.8.

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

OPPORTUNITIES.” 1 am interested in

(state subject, eXam., OF CATCET)....ccvvservrerercusoscrcosesonssoncraones

NAME .. .ciiriinieniniananae 0 o0 - 8 aa <l o g o s R .
B ADDRESS..... o000 B0 iosuns o snsn ohaose o ssims s oo Loussle SOUTHEE0N o

.............................. R R T PP T P P PP PR YRS PR R RE PP TR

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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¢ The Cyclist”” and * Home Movies’’ are incorporated

Editorial and Advertisement Offices
“PRACTICAL MECHANICS "
George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.z2
© George Newnes, Ltd., 1959

Phone : Té'mple Bar 4363
Telegrams : Newnes, Rand, London
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U.S.A.” Reproduction or imitations of any of
these are therefore expressly forbidden.
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FAIR COMMENT

PERSONAL TRANSPORT OF THE FUTURE ?

S the number of motorists in this country increases and the roads become
more and more congested, the prospect of a quick and lasting solution to
the problem becomes increasingly remote. So far all attempts to solve the

problem have been made at ground level, but perhaps the ultimate answer lies
not on the ground at all, but in the air. ’

. This suggestion is prompted by reports received during the last few months
relating to three different projects at present under development; two in.America
and one in Britain. Each of these three projects relates to air travel for the individual,
i.e., forms of air transport much cheaper and simpler than the conventional aeroplane.

The first of these is a form of helicopter which is being developed by the U.S.
Army. It consists of little more than an engine and rotor fitted to the wearer by
means of a harness. The second system, also being perfected by the U.S. Army,
is known as the “ Buck Rogers,” named after an American strip cartoon character.
It is essentially a solid propellent rocket motor which is strapped to the back and
early versions of it allowed men to run at 35 m.p.h,, jump a 20ft. trench or jump
8ft. straight into the air. It is expected that in its perfected form, the Buck Rogers
will enable men to “ fly ” several miles at any height they choose, manceuvre and
land safely. The third project being developed is the flying bicycle and although
this was considered impossible for several years, a new approach to the problem
is being made by Beverley Shenstone, Chief Engineer of B.E.A., in collaboration
with Terry Nonweiler, a Belfast University lecturer. A model has been built and
from the results of experiments made so far the project is described as promising.

Individually, perhaps, none of these three is the answer to the problem of personal
air transport, but they do indicate the direction in which current research and
development is tending. Any of the three machines, or any combination of them,
would take up less room than the present-day conventional car, so the householder’s
“ hangar ” is ready made. Probably the lawn in the back garden would provide
sufficient take-off space and if the population of the country “ took to the air ” in
sufficient numbers, office and factory buildings would be designed with flat roofs
for landing and parking. Tandem and family vehicles would be the natural
follow-up to the solo and incidentally there is a strong probability that an entire
new field of sport would be created.

Of course, it may be argued that if everyone takes to the air in their own individual
flying machines, the same overcrowding and congestion will inevitably result.
It is true that some form of air control would have to be instituted, resulting in
aerial roadways and fixed routes from place to place. This would be necessary to
avoid the confusion caused by thousands of free-flying pilots, not to mention the
new accident problem which would probably come into existence as a direct result
of such a “free-for-all.”> But once order has been installed, it is doubtful whether
there would indeed be any overcrowding as the air, instead of being two-dimensional
as roads are, is three-dimensional and there is therefore much more room.

An opportunity to take this discussion further is offered to readers by our
“ Letters to the Editor ” page, and we should be pleased to receive, publish and
pay for your views in letter form. Will the roads of the future be in the air? What
do you think ?

———————— e e v TS A S e S e S S i e e e e S i e N S e e

BACK TO NORMAL
The printing dispute which has prevented normal publication of this Journal since the issue
dated June has been settled and we shall now be able to publish monthly. The next issue
will be published on September 30th. |
We greatly regret the inconvenience which our readers have suffered. Nevert!leless. we
are glad that we are able, once again, to offer all the features that have been so popular
with our readers for so long.

L o s v s e e s

The October, 1959, issue will be published on September 30th. ~Order it npw’é
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GOOD burglar alarm must have the

following features: It must guard

and contro! all possible places where
a burglar could enter. It should further
have a compact control unit' which gives
a continuous alarm when contacts are dis-
turbed, and from which it may be checked
that all circuit wiring and all contacts are
in order when setting the control unit. This
unit should have the least possible number
of press-buttons and switches.

Two Systems ;

There are two systems of wiring for
burglar alarms: the closed circuit and the
open circuit (see Fig. 2) and with each
system a different type of control unit is
employed. .

The closed circuit consists of a continuous
single wire loop through which a low volt-
age current passes. If this wire is cut—or
any of the contacts opened the circuit is
broken and the alarm bell rings.

Most 'manufactured burglar alarm  sets
operate on a closed circuit. It will be noted
from Fig. 2 that in this system the electro
magnet is under power the whole time the

set is in operapion. Therefore, special
[ 5

Fig. 1.—Front view of the completed control box.

batteries are required to supply D.C.

because on A.C. the magnet will buzz.

To run a closed circuit system off the
mains through a transformer and a rectifier
is not possible in practice: each power cut
will cut out the electro magnet, and the
alarm rings as soon as the power comes on
again, It is possible to avoid this, but it
presents more complications in the form of
an automatic switch-over to batteries
together with an indicator light to show
that the umit is working on emergency
power when this happens.

The actual control and guarding of all
possible entries which can be doors,
windows, rooflights, trapdoors in floors, etc.,
is done by means of contacts. The con-
tacts can be of the mechanical type, they
can also be photo-electric. All the contacts
are connected to the circuit wiring, which
starts at the control unit, and which in the
case of a closed circuit returns to the unit.
.In an open circuit this is not necessary, but
it is of great advantage if the wires also
return to the unit,

The Open Circuit
In order to avoid the complications men-
tioned in connection with the closed circuit,
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Part I Commences
Construction of the
Control Unit
By K. H. Albers
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the open circuit system has been chosen for
this article.

It is, in a way, the reverse of the closed
circuit. Whereas the electro magnet in the
closed circuit is constantly under power and
thus holds a lever, which drops away or
moves away from the magnet only if the
magnet has no power—the magnet in the
open circuit has no power until an alarm
contact is made. Only then will it operate
a lever, which in turn will operate the
alarm.

Bottery /
r-=-
b

|
= | ;
! |
| |
t 1
[} . |
4—Switch 1
!
i i

Alorm=Lever

'

[]

Lever !
Stop-spring |
[}

| 8
\ \

Back to

Switch-

Erectro
magnet

Lever
Stop-spring

In this system all the power necded can
come from twe 6V- batteries. Each battery
has a different function and to make the
open cirguit’ as effective -as possible what
can be called the “ Three-point System ”
is used. (Fig. 2). . When the alarm is set
and ali contacts are in order, two points
at each contact® link up the wire which
carries the electric current.,- The third
point at each contact is connected to the
loop of the neutral wire, and this point
only receives electric. current when a contact
is disturbed.

Comparing the two systems it may be
thought that the closed circuit has more
advantages. However, there are also
advantages which the open circuit has over
the closed circuit. For instance : a clever
burglar might be able to “bridge™ a
closed circuit. With the contacts arranged

properly in an open circuit, the burglar
would have a much more difficult job. In
fact, by trying to “bridge” a contact he
might connect the live wire to the neutral
wire, and ring the alarm bell |

Provided two wires twisted together are

Bottery &
Fig. 3.—A rear view of
the control uiit.

e

R |

used for the loop of the
open circuit, you will
have a sort of fire alarm
as well. As soon as the
plastic covering has been
destroyed by fire the
wires will touch at this
point and give the alarm.
It would take much
longer for fire “‘to burn
through or melt the metal
of the wire, which would
be necessary before alarm
would sound in a closed
circuit.

The greatest advantage
of a home-made burglar
alarm is, of course, that
the system is known only

4/orm—Lever

S |

g
Bell

control unit
or gead end

=l

3 -Point
" contacts

A\
\\ I-Wire circuit

_Contacts

to the constructor, and
can have its own secret
traps, e.g., a dummy
control unit which, when
the “off” button is
pressed will give the
alarm instead.

2=Wire circuits
Fig. 2.—The theoretical * open ™ (left) and * closed ” circuits.

So_g

Wiring should be as
unobtrusive as possible.



8gck boorg
plugged to wayt

Control Unit™ (con be unhooked by

5 lirting ong
pulling forworgs) 7

Fig. 4.—The control unit
mounted between twin battery
housings.

Use proper insulated staples
for fixing the wires as metal
staples may cut through the
plastic cover of the wire and
give risc to faults.

The open circuit and the
‘* Three-point System ” will
_be the basis of construction.

The Control Unit

The control unit is the.
“brain” of the burglar
alarm. Much more than the
circuit wiring the control
unit can have faults due
to careless construction.
Figs. 1 and 4 show the
appearance of the control
unit, which is housed in a
wooden box., made to the
approximate dimensions in
Fig. 5. Looking at the
front of the box there can
be seen an up-and-down
selector switch at the base;
above this is a black press-
button, then a red press-
button, and at the top a
curved Perspex indicator

NEWNES PRACTICAL MECHANICS

.power of battery No. 2. The action of the
red button switches the set “on.” The
selection switch can be moved before or
after the set has been switched on. ;
Whichever type of alarm has been selected
it will operate continuously, The fact that a
door 'is quickly shut again does not make
the slightest difference to this. To stop
the alarm, or to switch off the unit at any
desired time, the black button must be
pressed again. From the section in Fig. §
it can be seen that the -black and the red

buttons. are coupled, and that the press-

button lever which closes contacts 6-and 7
is moved into the opposite direction by
pressing the black button. In theory, _to
switch’ the set on again it would only be
necessary to press the red button, but to
make quite sure that all is in order and
that all contacts of the circuit are closed,
black 1s always pressed first before red.

There is nothing else to be remembered a
fact which alone is of definite advantage.
It is not possible to see by the position of
buttons whether or

the not the set is

Section
showing the
mechanism of
the unit

Fig. 5.—Front, plan and side views
of the control unit showing the

window with a green, a blue
and a red coloured bulb
behind.

mechanism. {Full details of this
mecharmysm appear next month.)

The selector switch in the
down position provides a
“silent” alarm which s
indicated by a red light at
the control unit and by a
buzzer at the side of the
bed. If the selector switch
is moved to the “up”
position_ the alarm bell will

ring, and in addition to this Front view
a 250v. light can be switched
on an indicator box outside the

premises, a number of bulbs automatically
lit up and/or any door locks or door
knobs the burglar is likely to touch electri-
fied.

The actual setting of the control unit is
done by first pressing the black button,
the green light will show in the indicator
window when the loop of the first wire of
the circuit (and with that all contacts), and
also battery No. 1, are in order. The action
of the black press-button sets the alarm lever
in position over the magnet lever. Next
the red button is pressed. The blie light
will appear in the neutral loop if the circuit
wiring is in order, this also checks the

Fig. 6 (Below).—Combined arrange-
ment of contacts 8 and 9.

similar arrangement is used for
contacts 10 and 11 "but reversed.

~Insulating plate

Rod
from
press
button

Point of
contact

"o 8"

.when
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switched on or off, if this is regarded as a
disadvantage, then it will also be'a disadvan-
tage to a burglar. If in doubt press black
and red again; no harm will be done.

Explaining the Circuit;

In order to understand- the mechanism
fully it is necessary to studv the wiring
diagrams A, B, C and D of Fig.-7. ~Of
these B is perhaps best suited to show the
arrangement of the various contacts.

" First of all the key to. the . wiring
diagrams : :

.I.—Battery No. 1, 6v.

2.—Battery No. 2, 6v. ]

3.—Flashlight bulb, painted green.

4.—Flashlight bulb. painted blue.

5.—Flashligh1 bulb, painted red.

6.—“On-off ” spring contact, held in
“on” position by the contact switch 7.

-7.—Prong-like contact switch, *on-off,”
operated by red and black press-buttons.

8.—A, B, C; a two-way spring contact,
operated by the rod of the red press-button.

9.—Spring contact, arranged under contact -
8, also operated by the red press-button.
(The combined arrangement of contacts 8
and”9—applicable also to contacts 10 and
11—is shown in Fig. 6.)

‘10.—Spring contact, arranged under con=*
tact 11, operated by the rod of the black
button.

11.—D, E, F; a two-way spring contact,.
operated by the rod of the black “press: -
button.””

12.—Prong-like ‘contact switch, set by the
black button, but released by the action of
the electro magnet, the switch controls the
buzzer, red light and the bell.

13.—All the same as for switch 12, but
better insulated, because this switch controls
the 250v. current which passes through the
control unit. On no account should any
parts .of this switch come in contact with
others,

14—Two  points for the electro magnet.

15.- -Part of the selector switch which con-

4rols the buzzer and red light,

16.—Part of the selector switch which
contro!s the bell.

17.—Proper 250v. light switch coupled to
the selector switch. At the base of Fig. 7
are five pairs of plug-points, see diagram A :
for the buzzer, for the returning circuit, for
the outgoing circuit, for the bell and for thé
250v. light or current.

In Fig. 7 (A) is shown the complete wiring
of the control unit with all contacts open
(to avoid confusion). The different parts of
the wiring are divided into wires of differ-
ent “ colours.” but some of the wiring serves
a dual purpose and serves two parts at once.
Note that the colours of the wire have
nothing to do with, the colours of the light
bulbs, or with the colours of the press-
buttons. _

To follow the wiring from a single draw-
ing and to understand how the contacts and
wiring of the control unit work is difficult,
hence the four stages.

Black Button Pressed

In B is shown the actual position of each
contact switch, and of that part of the
wiring which transmits current at the time
the black press-button is pressed
down. The blue wire which is connected to
the positive point of battery 1 carries this
cufrent to one point of contact 6 and to
the E point of contact 11, Contact 6 is
not closed at present so the current ends
there, but in contact 11 E is connected to
F as long as the black button is pressed
down. The current (positive) from battery
1 passes to point F and from here to the
current-carrying point of the out-going
alarm circuit wiring. From this point it
passes through the circuit wire, through all
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the contacts—if they are in order— | 1 c -E-—-—--l
and back 10 the returning circuit point. g
From this point the current goes to one¢
point of contact 10, This contact is closed
while the black button is pressed down.
And from contact 10 the current passes on
to the green light bulb 3. s )

The red wire connects the negative points
of both batteries, and leads go from it to
one of the paints of contact 7 and to point
D of contact 11. Both these contacts are
not closed at present and the current ends
at each of the points. The red wire also : T
connects bulbs, 3, 4 and 5. Of these, buib it e T =
3 (green) lights up. [ :

Note that from point F onwards the
wire is not blue omly, but it is a red-blue
dual purpose wire (one single wire, of course,
not twin wires).

N.B.—~Small
squares are con-
tagt points.
Those operated
by press buttons
are white. Those
automatically
operated by the
electro magnet
are half blac:
and alf che con-
tacts points of
the selector

— ——— —— — — —

Black Button Released

On releasing the black press-button both
points in contact 10 arc disconnected, and
in contact 11 F is disconnected from E but =
is at once connected to point D. At this .
point the necgative current from both 5 d
batteries (the current has already been

traced from the batteries to point D) passes 1 o H
on to point F and goes on over the same : ook H | |
alarm circuit wire which has just been r-> =< T T D i
checked, back to one point of contact 10, Ve A o N : J
and finishes there. .6*8 6‘6 0‘6 ¢’6 co - - ; 56 o
Red Button Iressed Buzzer  Circuit  Circuit  Bell
Pressing the red button as illustrated in Key

C permanently closes contact switch 6 B ITeunkie ——

(until the black button is pressed again). ) s oo e o s )
% . o

The positive current {rom battery I now Geeniae B = ~1 Sl Disconnects

o —m————-

o

il 1
17 D”?/;?//////?/Il

P e

>
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= (ORAAEEARRLARKAR IR AL LA

Ny,
8
L

/o
fiows through contact 6 and from here A Falior
passes to one point of the electro magnet. e N W e s - ——

Contact switch 7 is closed permanently by 250V wire ALARARALARAR LUKV
the action of the red button, and the negative ——=-3
current from both batteries goes to the _J_
negative buzzer point and bell point. The
positive current from battery 2 is carried
by the green wire to contact 12. This wire
also branches to point C of contact 8.
Points A and C of this contact are con-
nected as long as the red button is pressed
down, From point A the current goes to
the neutral point of the outgoing alarm
circuit. If this circuit wire is in order the
current will return to the unit and go on
to contact 9. Contact 9, also connected
while red is pressed down, passes the current
on to bulb 4, blue, and this bulb wjll now . :
. . 4 o/
light up. W j. JLL .|.' FD
Red Button Released ' i R E
On releasing the black press-button both J!
6 and 7 will remain closed. In contact 8 4
point A is now connected to point B, from
B a link is formed to the negative point of
the electro magnet. The releasing of the %’
red button has also disconnected the points
of contact 9, and thus this wire will carry
no current at present. This loop ‘from H /5
point A in contact 8 to contact 9 is a dual- -
purpose wire; it has carried the positive
current from battery 2; it is neutral at
present (has no current); and it will carry
the negative current from both batteries H |
in case of an alarm (Fig. 7C). c [ i
The control unit is now set. To check do ¢
over the contacts quickly: 6 is closed, 7 i
i3 closed, in 8 A is connected to B, 9 is L.8.
disconnected, 10 is disconnected, and in t
11, F is connected to D.
In the alarm circuit one wire carries the
negative current from both batteries. The
other wire is ncutral and has no current.
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Next month’s instalment will show
how the alarm works and deal with the

mechanical arrangement. Fig. 7.—~A) complete wiring diagram ; (B) black button pressed down ; (C) red butron
pressed down ; (D) unit switched on and alarm at set position.
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h
Figs. 1 and 2.~Two methods of
repanning a tear by sewing and
patching. |

Some Hints for
the Camper

By A. M. BROWN

EFORE starting your camping holiday,

a careful inspection of the tent is

essential to make sure that it is in

a reliable condition. The tent should be

unpacked, temporarily assembled and any

weak or worn places or slight tears carefully
noted.

Tears

Any tears should be prevented from
extending further by drawing the edges
together with strong carpet thread. The
repair is then waterproofed and reinforced
by patching both sides with tent canvas,
making surc that the patches extend well
over the tear and double-stitching them into
position (Fig. 1).

Where difficulty is experienced in stitch-
ing due to the thickness of the material,
the canvas patches may be fixed in position
by means of an “impact” adhesive. Draw
the tear together by means of stitching with
a strong thread, as explained above, and cut
out two canvas patches large enough to
extend at least 2in. around the tear (Fig. 2).
Apply the adhesive to both the patches and
the repair and well rub into the fabric. Allow
a few minutes for the adhesive to become
dry, then apply the patches, pressing firmly
in from the centre and slowly working out-
wards until both the patches have strongly
adhered. A light dusting with either french
chalk or talcum powder will prevent the
patches sticking to other parts of the material
when the tent is folded away. Any weak or
worn places can be similarly patched, making

sure that the patching material is large
enough to provide a big overlap.
Eyelet Repair -

Trouble is sometimes experienced in the
pulling away of eyelets from the surround-
ing material. A satisfactory repair is to
remove the eyelet and apply a 6in. stout
canvas - patch to both sides of the tent
material. This can be secured by double-
stitching or adhesive as previously explained.
The eyelet is then placed upon the patch
and its diameter marked out with a pencil
(Fig. 3). A series of diagonal cuts is then
made with a razor blade upon the material
to correspond with the diameter of the eye-
let (Fig. 4). The eyelet is then placed into
position, and the cut sections from the inner
patch are placed around the eyelet and tucked
in between the two patches (Fig. 5). The
sections from the outer patch are then
brought around and through the ring and
on to the ifner patch. The sections
are then strongly sewn into position.
Adhesive can be used if difficulty in stitching

is_experienced, but wherever possible in
effecting tent repairs, it is preferable to use
stitching and a strong thread for this pur-
pose.

Reproofing

Tents .can be quite successfully and easily
reproofed with a special reproofing solution
which’ is available for the purpose. Your
local camping stockist will advise about this.
Reproofing solutions are supplied colourless,
or in a range of colours, the latter being
slightly more expensive, Full instructions
are supplied and the application is very
simple indeed.

Washing-

In general, before reproofing the tent, all
loose dust, etc.,, must be removed with a
stiff brush (Fig. 6), and if the material is
much soiled, a washing with household soap
and water is advised, well rinsing with clean
water and allowing the material to dry
thoroughly before applying the reproofing
solution. A fine warm day should be selec-
ted when washing the tent, for when erected
under these conditions the fabric dries quickly
in preparation for reproofing. Where the
material is badly grimed, a cleansing solution
of hot water and soft soap can be used,
brushing well into the fabric with a fairly
stiff brush and following this by a thorough
rinsing. Detergents can be used for remov-
ing obstinate or long-standing stains provid-
ing that every precaution is subsequently
taken in- the removal of all traces with the
rinsing water. Detergents left in the
material may be detrimental 1o successful
reproofing. - To ensure that the rinses are
adequate, at least five to six should be given,
sponging the last rinse down’to remove as
much of the warer as possible.

Applying the Sclution

The reproofing solution should be applied
to the tent material when it is dry after
washing, by means of a fairly large flat
brush, applying it freely so that it is fully
absorbed by the fabric. The tent should be
left in the open air—making sure that no
rain is imminent—until the solution has
dried out, whicli is ::ually 24 hours or so.
In most instances it w.il be found that one
application of solution suffices, but where the
tent is in bad condition, it may be necessary
to apply two coats of this solution to ensure
a satisfactory degree of reproofing. In this
instance, the first coat must be dry before
applying the second.

A tent should never be packed and stored
whilst it is still damp,

x
EX
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Fig. 3.—Marking the position
of the eyeler.

Fig. s.—Iuner parch section goes
Y through the evele: and between the
patches and outer patch section
through and on to the inner patch.

-_—

Fig. 6.—Use a stf} brush o
remove dust, etc., prior 10
repreofing.
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HE finished box is shown in
Fig. 1, and this should be
studied along with Fig. 2 before

commengcing construction. )

The box is constructed from }in.
wood, except for the bottom and lid,
which are of }in. ply, and the two
partitions of the pressure block com-
partment which are 1/16in. ply. Of
course, thinner than 4in. wood may be
used and in this case it is not neces-
sary to alter any of the dimensions of
the box since none of these are vital.

Before assembling the box the jin.
holé for the sprocket axle should be
drilled through the side (Fig. 3) and
should be continued about half-way
through the opposite side.

The whole box mav now _ be
assembled, leaving out for the moment
the ‘partition carrying the roller mount-
ing. The-top edges of the box should
be hned with felt to ensure that it is
light tight when the lid is closed.

The pressure block is a piece of wood

Fig. 1.—The completed film strip printer.

sprocket should be tapped for this purpose.

FILM strip consists of a
length of pesitive film on

which the negatives are
printed in the corrvect
sequence.

By J. BOWICK

perforations). The exact length of
the handle is best found by trial
and error.

The guide roller is mounted, as
shown in Fig. 2, and the spring should
be such that the roller rests firmly
on the sprocket. The roller should be
capable of being raised about an inch
to allow the film to be threaded (see
Fig. 2).

Having fitted the roller, the parti-
ton seen in Fig. 2 should now be
screwed into place. Notice that the
partition is half an inch from the base
and is rounded, the edge being lined
with felt.

13in, deep resting on a piece of foam rubber. A locking collar \Fig. 2) prevents the axle At this stage both- the compartments
The top edges of the block are rounded and from riding outwards. The y . T
‘it is covered with felt. " _knob may simply be of the type s B 1.

) used in wireless, or more lw«—3b 3 % e 1% f‘[;_'?__j’{ I
The Lid ambitious readers may wish to t il

An aperture rgin. X riin. is cut out, as use a ratchet handle which can ,%' e 3o 35
shown in Fig. 3. A 3s5mm. mask is glued be seen in Fig. 1. If the handle B ]
‘or screwed) over this on the inside of the is made about 2}in, long, one [ ]

lid. The two film guides should ‘also be complete sweep of it will drive ’/4'squa're/'
screwed into position. A hole to take the the film along one frame (nine | CH— Y
bolt for the clamp- AL e e ' | o ) L m—
ing washer should [T } N ! Iy R Y '
i | t |
also be drilled. L n: In I?z h ‘7 b e l‘/s\'

. 2 | I g” | . " ; n
Film Winding Lo, = i!,‘::—.—.:.:;l,:i i; ' 2% E . / a 3%
Mechanism I Y thick '\,:'?.l_ :il 1“ ; ; |

This consistsd of || %y | iy Il e 17> |o—2"—wlfe— 200 2" > |
a sprocket and a i = (7 B 1
guide roller, both M~ - "l 1

of which may be
obtained from sup-
pliers of projection
equipment or secondhand from
your local cinema.

The sprocket is mounted on
an axle 3%in. long and is
secured by means of a grub
screw (Fig. 2). The Eonle in the

Roller

Mounting bracket

Space for
film to pass
under

./
Turning knob

Spacer collar

Spring

FRONT VIEW

PLAN VIEW

Fig. 3.—Front and plan views of the box giving dimensions.

Clamping washer (felt Iined)

Film guides

\
Negative
film

Positive

film

Felt covered pressure
block

Fig. 2.—General arrangement of the printer, showing method of threading film through.

should also be lined with felt to reduce the
risk of scratching the film.

Using the Box

An orange safclight may be used during
printing. The bulk roll of positive film is
threaded, as in Fig. 2. (Remember the emul-
sion side should be uppermost.) When one
coil of the film has entered the small com-
partment the first frame can be printed. See
that the negative (emulsion side downwards)
i1s correctly placed over the aperture inside
the lid and secure it by tightening the wing-
nut, Close the lid and keep it firmly pressed
down while making the exposure.

The negative should now be changed and
the positive film wound on a distance of nine
perforations ready for the next exposure.

Developing the Film

This is best carried out in a tank using
Johnson’s Universol (diluted r:7). Agitate
well during development (14 to 2 minutes).

When development is complete the film
should be given a brief rinse in water, then
transferred to fixing bath and left for about
20 minutes, If a hardener is to be used this
may be incorporated in the fixing solution.
Finally, the film is washed in running water
for at least half an hour then allowed to
dry in a dust-free atmosphere.

THE SLIDE RULE MANUAL
6th Edition 7s. 6d., by post 8s. 3d,

From George Newnes, Ltd,, Tower House,
Southampton Street, Strand, London, W.C.2




HIS machine, of which Fig. 1 gives

l two views, ‘is referred to as a small
power hacksaw for the reason that it
employs a 9in. blade instead of the more
normal 14in. In all other respects. it is a

sturdy  and powerful machine capable of:

dealing with work up to 4in. wide and of
any rcasonable depth.

Operating Principle

In principle, a heavy steel frame which
carries the saw slides along a bar by means
of a connecting rod fitted to a crank. "All
moving parts are ‘“steadied” by sliding
between angle iron or bracket guides, and
the rate at which the saw will cut can be
controlled within workable limits by impos-
ing varyving weight on the free end of the

s

it

Fig. 1.—Two views of the finished hacksaw.

slide bar along which the frame runs. A
stop, Block “B” in Fig. 4, prevents the saw
cutting into the base when the work is
finished. .

Gear Reduction

Unless you possess a slow-speed motor of
not less than one-third H.P. some form of
reducing gear ‘is the first essential. The
saw should make from 70 to 100 strokes per
minute, so that with a motor doing 1,425
r.p.m. a reduction of 18 to 20 to I is neces-
sary. Suitable reducing gears can often be
found advertised in the pages of this maga-
zine, and one of the ‘*worm and wheel!”
type is perhaps_best since it is capable of
transmitting high. power in proportion to
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“ Build This Robust Machine for Your

Note part of

right.  Mectal shims
are inserted between
the top cross members
and the vertical
members in order that
the slide bar (see
Fig. 4) may pass

easily but not loosely
between them. It is
impossible to advise
on the thickness of
these shims since
everything depends on
thc smoothness and
fractional thickness of
thc various pieces.
They are all nominally
“ guarter-inch,” - but
minute variations not
visible to the eye can
cause over-tight or
over-loose fitting. It

the
connecting rod on the

Home Workshop

its size. Note that
the crank on the
reducad shaft (Fig. 4)
has a throw of 2in.

Saw Frame

The saw frame
should first be made,
and Fig. 2 gives con-
structional details
while Fig. 3 is a close-
up photograph of the
finished frame with a
saw blade in position.

=
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By Jameson Erroll

is a matter of trial and error, but is well
worth taking pains about; the accuracy and
clean cut of the saw depend on stability,
and lack of vibration depends on well-oiled
smoothly working parts. The 8in. bar—
bottom left—is a fixture ar the lower part of
the frame and carries one end of the saw. A
slot is cut to receive it and a 3/16in. threaded
hole bored to carry a short bolt which will
pass through the hole in the saw. It may be
necessary to enlarge the holes in the saw
very slightly as they are sometimes 3/16in.
bare, but they are so near that the drill *
enlarges them easily in spite of.cutting into

~Metal shims

Connecting
rod %xY%
}

Block £
(see text)

1ixyxy

Saw biade {nominal §°)

Fig. 2.—An exploded view of the saw
JSrame.

hardened steel. The other end of the saw
is held in a short movable block to whi-k.
at the rear end, has been sweated or threaced
a 3/16in. bolt about r1in. long. A wash ¢
and flynut enable the saw to be made rau:.
The block “A” is 4in. X }in. X }in. and
serves to prevent the blade holder working
down when the flynut is tightened.

The Bracketed Pillar

The bracketed pillar, at the top of which
the slide bar is pivoted (see Fig. 4) must be
a really firm job and should not be less than
$in. thick. The length of the slide bar is
governed partly by the type of reduction
gear used and, of course, the length of the




436

Fig. 3.—A close-up
view of the saw
[franie.

It is a mistake to let the
latter Be too short in an endeavour to econo-
mise space; it should be sufficiently long to
have a smooth, flowing movement, not a

connecting rod.

jerky one. At its far end the slide bar runs
between two guides as shown, these same
guides serving to control lateral movement
of the 8in. bar as well. See that these two
guides line up with the bracketed pillar so
that no “twist” is imparted to the blade.
The adjustable end of the saw frame runs
between two -angle-iron guides as shown,
and these, too, should be accurately aligned.

A trial run, first by hand and then by
power, may be made at this stage and any
tendency to vibration remedied. It will be
found that the blade rides about jin. or jin.
above the baseboard. This is intentional as
it is intended to construct a cutting block
which will be fastened to the baseboard and
on which will be built up the vice for hold-
ing the work.

The sketch, Fig. 5, shows the cutting
block in perspective; part of the front is cut
away to give clearance to, the moving saw
frame on its return stroke, but that part of
the block situated between the vice jaws
when fully open is continued to the front
edge of the baseboard as an added support
for the work being cut. The saw-kerf
shown is actually cut by the machine itself
after the cutting block is screwed to the
baseboard.

Details of the Vice

The fixed jaw of the vice is a
2in. length of 2in. angle-iron
screwed to the baseboard
adjacent to the edge of the cut-
ting block. The movable jaw,
of which Fig. 6 gives further
detail, is a 2in. length of riin.
angle-iron screwed to two
parallel runners (4in. X Zin.
mild steel) which run in grooves
cut in the cutting-board. Cen-
trally between these grooves
and at Iin, intervals a number
of 3in. holes are bored through the block
but not through the baseboard. The thumb-
screw which “exerts the pressure on the vice

Slide-bar guide.s
2 off I'xYxly
Block 8'(see text)

Frame (see Fig.1)
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is part. of a G cramp
cut away as shown in
Fig. 7. It will be
seen that the female
part of the thread and
a short length of the
adjacent body of the
cramp have been in-
corporated in a metal
block 2in. X 1iin. X
}in. A hole and slot

are cut in the block
" as shown on the left
of Fig. 6 and the
cramp part filed until
“ iy a press fit; it is
then pinned in position with two lengths of
Lin. silver steel. Note that this hole apd slot
are cut in the block at a height that will give
freedom of movement to the thumbscrew;
in this case the centre of the hole was 1}in.
from the bottom edge of the block. In the
centre of the underside of the block a jin.
metal pin is inserted under pressure, This
pin engages in any one of the holes in the
cutting board and, while being held fast
itself, allows the vice jaw to move forward
when the thumbscrew is turned. Although
neither the block nor the vice jaw are actu-
ally fastened vertically, it will be found that
as soon as the jaw engages with the work to
be cut, the whole mechanism tightens up
and the work is held firmly.

Pressure Variation

A glance at Fig. 4 will show that the free
end of the slide bar is hooked. This is to
enable weights to be hung on it and thus
give added pressure to the saw according
to the material being cut. These weights

Saw kerf

5y

Fig, §5.—The movable wvice
mounted on the cutting board.

are again a matter of trial and error, but very
useful ones can be made from metal cigar

containers. These vary considerably in
Crank 45.)( ¥x 12' Reduction
gear unit
Slide bar ¥ x ¥’
Pivot

ovable end  Fixed end
of vice of vice
Blade
s e
— - s S— T

——Baseboard =

\
Angle Iron

2off 7}?."’}?' Cutting block

Angle iron 2 off 6x2%2"
(bottom frame guides)

!
Bra.cketed pillar
Ix¥Yxl

Fig. 4.—A front view of the completed machine.

Fig. 6.—Two parts of the movable vice.

‘ -
[FHt  Metal block

a2 x to'% ¥,

cramp is used to make

the movable vice. The

shaded. portion is cut
away.

Fig. 8 (Left).—Weights
from cigar containers.

length and a lide in diameter, and it is
therefore possible to collect quite a number
of varying capacities. Fig. 8 shows that
w.re is bent to form a handle and that the
ends pass through holes bored near the top
edge of the tube. A dusting of soldering
flux is given to that part of the wire handle
within the tube and the latter is then filled
with molten lead. More than one weight
can, of course, be used at one time if
necessary.

A professional finish can be given to the
machine by painting all non-movable parts
with matt grey paint. Oil and grease should
be applied liberally where applicable, and
the sawblade inserted so that it cuts on the
forward stroke.

REFRESHER COURSE
MATHEMATICS
8/6, by post 9,9

WORKSHOP
CALCULATIONS, . TABLES
AND FORMUL/E
7/6, by post 8,7

WIRE AND WIRE GAUGE
VEST POCKET BOOK
3/6, by post 4,2
From George Newnes, Ltd., Tower

House, Southampton Street, Strand,
W.C.2.
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HIGH SPEED
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A Modern Problem is Discussed
By William Ellwood

ODERN aircraft, well piloted, are
capable of feats which two decades
ago would have been ridiculed as

fantastic™ and impossible of achievement.
Yet, to-day, it is anticipated that rocket/jet
civil aircraft will vault the Adantic at an
altitude of 60 miles at speeds in excess of
3,000 m.p.h., before the year 1970 dawns.
This roughly represents a journey from
London to New York in less than one hour!

(Fig. 1.

Fallibility of Man and Machine

Aircraft of to-day have proved capable of
withstanding great stress at high velocity,
and human beings have concurrently proved
their ability to contend with the physical
difficulties of abnormal acceleration and
other related effects of high speed flight. But
men flying on busy air routes at transonic
(700 to 770 m.p.h.) speeds have one serious
shortcoming, which has spelt disaster not in-
frequently in the past and will no doubt

Two aircraft are flying on a collision
course, that is, directly towards each other.
Their individual speeds are 700 m.p.h., thus
making the relevant closing speed 1,400
m.p.h., or about .4 miles per second (Fig. 3).

In conditions of good visibility the
chances of seeing an approaching aircrafy at
about 4 miles range are the equivalent of
instantly spotting a pin-prick somewhere
near the middle of a-foolscap sheet. Human
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Fig. 1 (Left).—Artist’s impression of hypersonic
aircraft.

to the brain takes about .1 seconds. Secondly,
the brain identifies the impulse as the image
of a plane: 1.I seconds elapsed. Thirdly,
the decision is made to take avoiding action :
2.6 seconds elapsed. Fourthly, message from
brain to muscles, and latter activated: 3.0
seconds elapsed. By this time the machines
are separated by 1.3 miles.

Mechanical Time Lag

The controls ‘have been set in motion, but
cables must tauten, pulleys turn, and in cases
of power-controlled aircraft the pilot’s con-
trol action must be translated from manual
effort to hydraulic boost through servodynes
or other actuators, before alteration of the
flight control surface is attained to induce a
change of direction in the aircraft. This
mechanical time lag eats away another two
seconds: elapsed time 5 seconds—and the
aircraft are separated by a half-mile. Out of
an initial time margin of 6.2 seconds, there
is left only 1.2 seconds (clearance’ time) for

Clearance arc

Fig. 4.—The port wing must roll through a targe
angle to avoid wing scvthing.

1 4 2 Head - on

3 Stick back

Fig. 3.—Reaction test sequence.

Closing speed 1400m.p.h.

Individual speed 700 mp.h.
Fig. 2.—The interval in which evasive action can be taken is governed by the closing speed.

lead to trouble in the future, unless new
and stringent air-rules are formulated.

The problem is one of human reaction
p'is mechanical inertia in mastering the split-
second decisions entailed in high speed
Hlight.

Closing Speed

Here are postulated certain circumstances
that are typical of those which have arisen
often in post-war years. In this manner it
is possible to analvse the danger.

focus tends to wander haphazardly over the
apparently blank sky ahead, even.though the
pilot concentrates his vision. Without this
concentration he would fail to sight the
approaching aircrafr until it was miles. and
seconds too late to avoid a collision. .

In the postulated case pilots A and B in
their respective aircraft, sce cach other simul-
taneously at a distance of 2.5 miles.

The various reactions of pilots and ’planes
in the ensuing critical seconds are as follows:

Firstly, the observation or visual impulse

This is in-
adequate, for at high -speed the inertia of
sluggishness present in effecting a change of

the machines to alter course.

direction js substantial in most aircraft.
Clearance time can be anything from 2 to 3
seconds after the flight surfaces (ailerons or
elevators) have been- reorientated for evasive
action,

In ‘the foregoing case disaster would almost
be inevitable.

Which Way ?

Even if the speed/distance factor is suit-
able for a successful evasive movement, there

1
\
1

<.

450

‘Starboard
Fig. 5.—
“Turn  to
starboard.

90°

Port
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still remains the dilemma of what to do—
which way to go? One may bank to star-
beard as is at present laid down, or dive
or shoot over the top. For the two pilots
concerned to dive or climb simultaneously,
the result would obviously be fatal. To
bank or roll to starboard in the time allowed,
is in the majority of cases asking too much
of aircraft at grcat speed; as will be shown
shortly.

The Test

To give an approximate simulation of the
crucial approach period, Fig. 2 is included
so that you may test your reactions.

Firstly, a sheet of paper should be placed
over the drawings. Then, with the aid of a
friend using a stop-watch, the four pictures
should be uncovered at the starting moment
(it makes little difference even if they have
been looked at previously as a pilot in action
tries to anticipate such an encounter) and
the person under test should look deliber-
ately at the first picture, gathering its import
and making his decision, before switching
his glance to the second sketch and so on
through the sequence. He must be out-
standingly alert and decisive to do the test
fairly within the specified time. (See end

- of article after the test.)

An Obsolete Rule
It is an international rule that two air-

45°
Starboarfi, / -
| /o
==
90° '
Port 4

Fig. 6.—Turn to port.

craft on a collision course should each turn
to starboard. If, as is generally accepted,
the minimum clearance time is 2.5 seconds,
the principal overall dimensions of an air-
craft become of great importance.

Adhering to this rule, the pilot must roll
the ’plane quickly-enough to clear the wing
of the approaching aircraft. As the fuse-
lage centre/wing tip dimension is the largest
lateral measurement where angular move-
ment is the criterion; the present rule
increases the risk of wing-scything (Fig. 4).

Horizontal Approach

A new proposal is that an aircraft on an
approach course with another should: (1)
turn to starboard if the other aircraft appears
on a bearing within a segment bounded by
90 deg. port and 45 deg. starboard (Fig. s),
or (2) turn to port if the other aircraft
appears on a bearing beiween 45 deg. star-
board, through stern, to 9o deg. port (Fig. 6).
It will be noticed in the latter case that the
left or port turn is only applicable to air-
craft A, as aircraft B initially observes A
dead ahead and, therefore, turns to star-
board. If aircraft B is much faster than
A, it is conceivable that it could intersect A
at the latter swings to port.

This two-part rule is reasonable only in a
theoretical sense, where the speeds of the
two aircraft are identical, or where the
machines are slow flying. It also fails to take
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into account the various directions the two
aircraft may be pursuing relative to each
other, In high speed flight one has very
little time to consider whether the plane on
an opposing course is converging or passing

is hurled toward them. Provided that one
pilot makes this move before the other
attempts it, the chance of avoiding a collision
is better than if attempting to roll clear, for
the clearance dimension (fuselage centre to
rudder tip) in the vertical plane is much less
than the clearance dimension (fuselage centre
to wing tip) in the lateral plane. The
salient point here is that both pilots may
climb simultaneously. If some definite and
preconceived instruction was available for
each pilot to climb or remain level or descend
in such emergency, the risk of collision in
the air would be greatly reduced.

The Emergency Dial

It is suggested, therefore, that a dial based
on compass characteris:iics and universally
installed in aircraft, could provide the essen-
tial and definite instruction in cases of
emergency (Fig. 8). If, say, the set course
was to some point in the arc 240 deg, to
360 deg. the illuminated instruction DOWN
wonld be showing on the dial. For courses
set to points within the arcs 120 deg. to
240 deg. or 120 deg. to 360.deg. (anti-

N
360°

AN ! / \
\ _/ b e I
L, 3 \'\\ \ \ A
| £ NN %,
Fig. 7.—~The dangevous sector—both S \\ Al Lol ]
aircraft swing to starboard. - \\\ N
in close parallel. In-this two-part e RN I / S
rule there is in reality a dangerous £y \: \@\ (= 4

sector bounded by the arc o deg. to
45 deg. starboard (Fig. 7). Here it
is seen that two high speed aircraft
sighting each other respectively
within this arc on initially parallel
courses, would be simultaneously
obliged to turn to starboard. The
result could be very unpleasant.

In considering the speeds of
present-day aircraft, it is of little

Nose of aircrart
-pointing in this
direction

Fig. 8.—An emergency dial based on compass
characteristics and affording a constant illumi-
nated instruction for the pilot.

use formulating air-rules which basically
incorporate lateral evasive actions.

Vertical Evasion

Irrespective of all regulations, either pro-
posed or already existing ; when a pilot is
confronted with an aircraft at close quarters
and closing at enormous speed, his first
reaction—virtually a reflex action—is to pull
the joystick or control column back and go
over the top. It is a natural defensive
movement, much like one throwing their
hands up to protect their face when an object

North - seeking pointer

180°
3

Fig. 9.—Theoretical basis of
the proposed emergency dial.

clockwise), the dial would
be registering respectively
LEVEL or UP, The pre-
knowledge and constant refer-
ence that this dial would
afford the pilot cannot be over-
estimated. It conditions his
mind to the action which must
be taken in an emergency.

Along the demarcation
courses 120 deg., 240 deg., 360 deg., it is
true that the dial could register one of two
instructions, but scrutiny of the theoretical
diagram (Fig. 9) will show that an aircraft
coming from the opposite direction would
perforce have to obey the remaining third
instruction,

It would be interesting to know the views
of P.M, readers on this vital subject.

Your Reaction

The test simulates the meeting of two air-
craft at a closing speed of 1,400 m.p.h,
mutually observed at a range of three miles.

A period of 7.5 seconds would be the maxi-
mum permissible to avoid a collision. Any
reader taking more than 10 seconds for the
test is advised to fly as a passenger only.



See the Wind Direction from the Comfort of

Your Armchair

HE electrical wind direction indicator
consists of two main parts: an out-
door wind vane with contacts, and

the indoor indicator box, together with
9 connecting wires between the two.

These are the materials you will need for
the wind vane and contacts:

One piece of resin-bonded plywood,
hardboard, or tinplate, 8in. X 8in., cut to
shape as shown in Fig. 1.

One 1in. X 1in. batten, 27in. long. in this
cut a slot, and shape as shown in Fig. 1.
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One lin. dia. 4in. long bolt, if possible
with a long thread and three nuts.

Four washers with a 5/16in. dia. hole.

One short metal tube (sleeve), Zin. long,
inside diameter 5/16in. or }in.

One contact spring, shaped as shown in
Fig. 1. made from tinplate.

Eight contact plates, shaped as shown and
made from tinplate.

One bottom end of a gin. dia. tin, cut
this to leave an upstanding edge (sides) of
24in. to 3in. high.

One 1iin. thick, 8in. dia. circular block
of wood (contact block).

Threec metal brackets (or four) to fasten
the contact block to the top of a pole.

Construction

Secure the tailfin to the arrow of the vane
by means of two small bolts. The tailfin
fiis into the slot. Drill a hole jin. dia.
through the centre of the batten which
forms the arrow. Put on to the batten two
triangular pieces to form the arrow head.

The contact spring is made from tinplate
(cocoa tin). Drill a 3in. dia, hole where
indicated in Fig. 1 and two smaller holes
for the screws.

Make the eight contact plates from tin-
plate and drill the necessary holes for the
SCTews.

Drill a {in. dia. hole into the exact centre
of the bottom part of the gin. dia. tin, and
smalier clearance holes for the screws which
are to secure the contact spring to the
underside of the arrow.

1 Toirlfin - \\
= L 2.4 =
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By S. K. Harble

Screw the 9in. dia. tin which is to serve &
as a cover for the contacts and contact §
block, to the underside of the arrow, and §
also screw the contact spring into position. §

The complete wind vane and the outside
of the cover can now be painted. ]

A 5/16in. hole is drilled into the exact
centre of the 8in. dia. contact block. Where
indicated a slot, or a }in. dia. hole is made
for the wires to pass through. Screw the
metal contact plates on to the wooden con-
tact block as shown in Fig. 1, One screw
in each contact plate has a washer under
which the ends of the different wires are fixed. ™

- .
4%4Dia. bolt 5 long
Dovble nuts & loose washer

- —

Fig. 1 (Left).—A per-

spective view of the

wind vane and contact
, mechanism.

s I’ Metal broacket

"c‘
Ao

'i:
Push the 4in, long, %in. dia. .
bolt up through. the centre haie in
the contact block, from the
betiom, place a washer on to the
bolt over the block and screw

W

down the first nut, The wiic

from the barttery 3
is fastened undcr -

this nut a2nd - \L
washer. At the

point where the "w

wire comes in cun-
tact with the bolt
it should be
cleaned up. The , \
same applics where !
the cover and the I

contact spring

touch the bolt. {
Place another XW
washer on top of (e

the nut. Put the
metal sleeve over
the boly and again

Fig. 2.—Details of the
idicator box and ld.

place a washer over 14
the sleeve. At thiz: o <
point a drop of oi -l
mav  be  required %4
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in order that the wind vane may turn freely on
the bolt. A light coating of oil on contact spring
and contact plates will help to keep rust away.

Before the wind vane and the cover are
placed on to the bolt, all the contact plates
and the centre bolt must be wired up, the
wires having been passed through the slot,
or hole, made for this purpose.

Note here that the connection for the
“north ” wire is at the opposite end of the
direction to which the arrow points, the same
applies to all the other directions, remember
this when wiring up to the indicator box.

Finally, the cover and wind vane are
placed over the bolt. A washer is put on
top, a nut screwed down far enough to allow
for the movement of the wind vane, a lock-
ing nut is put on and the two nuts are
turned tight together.

Fastening to the top of a pole can be by
means of metal brackets, as shown in Fig. 1.
An open position should be selected, where
the indicator can be reached by winds from
every direction.

Materials for the Indicator Box

Two pieces of plywood, roin. X 1oin. X
Jin. or 3/16in. thick.

Two side pieces, tin. X 2}in. X 1oin.
long.

Two top and bottom pieces, {in. X 2}in,,
9in. long.

Two plywood strips, 2%in. wide X 9in.
long.

Fig. 1.—A view of the
remote control release and
camera.

- -
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HIS simply made remote-controi
release (Figs. 1 and 3) is suitable
for most cameras with push-

button release on the top. It can also,

with the addition of a, simple clip
accommodate a cable release for other

types of camera (Fig. 4).

The basis is a 12-volt solenoid pur-
chased from Messrs. Proops of Totten-
ham Court Road, London, for 2s. 6d.
The long arm is taken off and reversed,
with the short length cut away. A
fresh hole is drilled for the bush and

i-'—Length 2o suit camera. ——I l
=
MC

/
To fit under tripod bush screw. 2B8A.clearance.
Fig. 2—Details of the mounting bracker,

e e e e P e
R R Y IR I

ote Control
Camera Release

R T e

Described and Illustrated

b
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Eight small bulb holders.

Eight flashlight bulbs.

Circular and square holes are cut into the
front piece in the positions shown in Fig. 2.
Glue a piece of white paper to the back of
the front piece, mark “N,” “NE)” “E)”
“SE,” “8.” etc., in black Indian ink on to
the paper from the back in reversed char-
acters. Thus the letter will only show up
when the respective panel is lit up from
inside,

the plywood strips to fit them into each
other and the plywood partitions are fitted
into the box. It may be found more con-
venient if the bulbs are wired up before
these partitions are fitted in.

The front of the indicator box is fixed by
means of four screws, one at each corner.

Wiring
Fig. 3 shows the wiring diagram for the
connections between the contacts and the
indicator box, incor-
porating the battery
ang a switch. If
. possible use a differ-
ent coloured wire (bell
£ wire) for each contact.
Failing this, secure
the wind vane on each
contact while the res-

J]

b
-
-{ 2

pective wire 1is con-

nected to the corres-

V';II'

Switch

Contacts

Fig. 3.—Tle electrical circuit.

Make the sides and the back of the indica-
tor box and assemble as shown in Fig. 2.
Cut a hole into the bottom for the wires' to
pass through. Fix the small bulb holders
to the back of the box. Slots are made into

pin for attaching to the solenoid
plunger., The arm is cut to length to
suit the camera. The solenoid before
and after modification can be seen in
Fig. s.

A bracket is made with one end
which will slide under the tripod bush
screw and in the other end a 2 B.A.
clearance hole is drilled to attach to the
solenoid (see Fig. 2). Twin wires are
soldered on to extend the solenoid wires
which protrude at the top of solenoid
and are connected to a push-button

LI XN

Y0

OAYY

9,

Battery

ponding bulb in the
indicator box. The
wiring is not compli-
cated at all, merely
being straight connec-
tions from the “N,”
< NE,” « E,” ctC.,
contacts to the bulbs. which indicate these
directions,

By making the indicator box larger it
would be possible to accommodate a battery
and the switch in the centre portion.

Clip for cable release.

Fig. 4.—Using the solenoid in conjunction with
a cable release.

By W. qudner

Fig. 3.~A further view of the release ready

Jor use.

Fig. 5.—The solenoid before and after
wmodification.

switch and a baitery.

Excellent results have been obtained
using 20ft. of twin bell wire. Care
should be taken thap the solenoid arm
travels down to its full extent without
the release button reaching the end of
its travel, so as to avoid camera shake,
Packing under the solenoid will adjust
this. The tension spring at the pivot
point of the arm can be retained in posi-
tion to give extra thrust to releases
which need more pressure.
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Dual-Purpose Tumng Meter

For Both Radio-econtrolled Trans

S the purchase of two meters, a 5mA

one for tuning the receiver, and a

. somA one for setting up the trans-

mitter, is rather expensive, the meter

described below serves both purposes, being
at the same time light and compact,

Construction

It was desired that the meter should
fit into the transmitter during actual control
operations, so any additions to the existing
casing had to conform with its cylindrical
shapc. A smA fs.d., square meter with
screwed rod terminals was therefore bought,
and a framework was fitted over, and
secured to thess terminals, this mode of
building beimg considered safer than attempt-
ing to drill the plastic casing, with possible
damage to the internal mechanism. Thus
the framework is cntirely external, and does
not require the dismantling of any part of
the original meter. The terminals must, of
course, be electrically separate from one
another, so a construction of tinplate and
Paxolin was adopted, the latter for insula-
tion.

First of all two strips of" tinplate are cut
to the measurements given in Fig, 1. In
cach strip two holes are drilled to clear the
meter terminals, and three are drilled 8 B.A.
learance (or preferably tapped 8 B.A.). The
V cuts at the top and side of each frame are

To cltear meter 88, A clearance

the last two
bends is to
cut a piece of
stripwood  to
the internal
dimensions of the
finished frame,
then c¢lamp this
firmly in a vice,
and use a mallet
to bend the tin-
plate round it (Fig.
3). Be sure to
position the V cuts
so that when the
frames are finally ‘g
assembled the cuts face
each other (Fig. 2). When
both frames have been
completed, they should
be fitted over the termi-
nals and secured with
nuts.

Two panels are now
cut from I/16in, Paxolin
sheet as in Fig 4. (The
measurements here may
differ with various types of
meter, bur those used on the
original are given.) Panel
*“A” has four 8 B.A, clear-
ance holes to “match with

To clear meter terminals.

mitter and Receiver

terminals (approx ¥32"dia). ; it using the fixing holes in panel
. = “B™ as a template. Panct “B”
4 lv8" _Q ‘\_% e T is made 13/16in. wide so as to
) . L-';/-. 3/6-—1 3/8-1 Vo butt_joim the two pancls, as shown
. ) in Fig. §.
‘ dosw % L7 2 T

g f Assembly ; A

] '—J ’/4' y2- —-{-»— 58 ‘—l’/al--’/?—‘&/ﬂ% =R PLETEML G fraf:ral::l(’i: slanA)wbl;ﬁlstcgretou;}cl;»
s (in. A,

5" e throughout) and the switch, with

. Fig.

to’ clear the rwo-pin battery plug (which is
added later), and the range switch, The
strips are bent up into an open box shape,
as in Fig. 2. The best method of making

S

Meter terminal Soe,

(o)
Fig. 2.—The = /, s
frames in £ 4
position,

‘Wooden 'fom(er

1.~—Dimensions of the Sframes.

those in the frames; and also a iin. diameter
hole to take a singile-pole, on-off, wafer-type
switch. Panel “B” also has four 8 B.A.
clearance holes, two for fixing to the frames,
and two to attach the previously mentioned
two-pin battery plug. Holes for the plug’s
pins are drilled as shown, then the piug is
placed in position and holes are drilled in

Frame.
S~

Vice

Fig.

3.—Bending the frames using a wooden
former and wvice.

its terminals upwards, is adjusted

by using two nuts, so that the
toggle does not project beyond the edge of
the meter (Fig. §). The wiring should now’
be carried out, having first ensured that
panel “B” will fit, but withour bolting it*
in position, as if this is done access ig rather

)
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Fig. 3.—Details of the Paxolin panels ; all holes
are 8 R.A. clearance except where marked.
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Method of Installation

Because the meter has to be removed from
the transmitter case each time the receiver
‘s tuned, the normal nut and bolt method
is obviously too slow. Four “ bolt action”
collar studs (see inset Fig. 7) were bought
cheaply from a well-known multi-department
store and the bases were fitted into the case
as in Fig. 7. Holes
are drilled to clear
the necks, the
marking being

W\

=)

NS

e il

§

Fig. 7 (Right).

view showing adjustment of
sweitch,  Wiring is onutted
for clarity.

Fig. 6 (Right). — (Top)
wiring details. (Bottom)
circuit diagram.

—Method of
fixing - meter,
with (inset)
V action of stud.

difficult. Circuit and wiring diagrams are
shown in Fig. 6. The value of the shunt
(approx. ¥ an ohm) which converts the f.s.d.
from SmA to somA is roughly found by
calculation from the resistance of the meter;
and finally adjusted by wusing a standard
somA meter in series. The thick pin on
the plug should be connected to the positive
terminal of the meter.

Having finished the wiring, panel “B” is

ited to the frame, and the construction is
complete. Some indication of the range
selected should be marked on the switch
panel to avoid confusion. In the writer’s
case, the back and sides were left open, but
they could easily be covered with Paxolin
panels by adding small brackets for the sides.

ANAAN Control
X box.

done with the T
meter in : !
position, and 11l
pieces of tin- .,
plate are bent
and fixed as g,lfcs‘;g
shown, while jack
small * collars ” i
of copper tub- 4§ rooncritter

ing are slid
over the necks so that the ends are flush
with the top of the meter when it is in
position. The meter fixing holes will prob-
ably have to be drilled out to a larger size
for this. The meter can now be removed
and replaced at will simply by unfastening
the studs.

Paxolin ‘

HT on (meter).

[ HITon.

Fig. 8.—Wiring of
H.T. switch.

The socket for the two-pin plug is secured
to a small Paxolin shelf inside the transmit-
ter case. The position may best be found
by trial and error.

Instead of using a shorting plug or switch
when the meter is out of the transmitter,
the writer uses a modified two-pole, on-off
toggle, which can also be used for testing
when the control-box is unplugged from the
closed-circuit jack. The connections are

shown in Fig. 8, the two positions being
marked “ H.T. On ” and “ H.T. On (Meter),”

p=HT+

from which it may be seen
that when the meter is out
the toggle serves as an on-
off or keying switch.

] Thus the complete tun-
ing procedure is as follows: Switch on
transmitter; H.T. switch to *“On (Meter) ;
set up transmitter. H.T. switch to “ On”;
remove meter; range switch to smA; plug
into receiver; key transmitter with H.T.
switch while tuning receiver; range switch
to somA and replace meter in transmitter.

A HANDY GAS

Useful For the Kitchen
By R. R. Hutchison

USEFUL and easily constructed gas
lighter is shown here built on an
empty plastic shaving stick case.

Construction

_ First, cut a stiff disc of brass slightly less
in diameter than the end of the plastic case,
which should be big enough. to house a U2
battery with iin. to spare. Drill a 2in. hole
in the centre of this disc and solder a short
length of Zin. o.d. brass tubing so that the
tubing is flush with the disc. It is advisable,
if ordinary-soft solder is used, to build up
a heavy shoulder of solder to give strength
in case of an accidental fall.

The Bulb Holder

At the other end of this tube solder a
screw type bulb holder of the solid brass
type if available. Remove the centre contact
from the insulated washer and replace with
either a length of 6 B.A. screwed brass rod,

LIGHTER

and Workshop
7]§volt gas lighter elemiri/

'

"z;"‘v

Bulb holder

% 0.d. brass
tube

Brass disc

U2 battery
Small bolt or rivet

Details of construction
and material: used.

or a piece of plain brass rod which has been
screwed 6 B.A. at both ends,

The plastic case (or its screw-on lid) is
now drilled to take two 6 B.A. bolts for
fixing on the brass disc which has been
similarly drilled and a central hole is drilled
clearance 6 B.A. to take the other end of
the screwed brass rod which passes down the
centre and clear of the brass tube,

A nut should be screwed to each end of
the rod so that the rod ends are just flush
with both nuts. Under the head of one
of the fixing bolts is clamped a short length
of springy brass about 3in. wide which is
bent down the side of the casing and a small
bolt or rivet soldered near its free end,
which, in turn, is able to pass through a
hole drilled in the side of the-case to con-
tact the bare metal side of the Uz battery.

Fitting the Battery

A 1% volt gas lighter element is screwed
into the holder and a U2 cell is kept in
contact with the central nut by a spiral
spring. The circuit is completed by depres-
sing the river contact on the springy brass
arm.

The Dattery
normal use.

lasts about a year with
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Walter Hunnisett Discusses the
Part Played by Different Types
of Light and Shadows

HE sun is blazing from a clear blue
sky and surely a sunny day is the
best time to take a photograph., We

take great pains to select a beautiful view
and. release the shutter, feeling certain that
we have captured a masterpiece. Then we
produce a print and return to earth. Some-
how it makes us doubt if the sun really was
so strong. The sky is a blank expanse and
the whole scene looks lifeless. What.can
have gone wrong ?

The answer is that we have not under-
stood one of the main purposes of a photo-
graphic light source, namely to cast shadows
which help to explain the shape of the
subject.

Use Shadows
When we look at a subject it may stand
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SR OMOGR

out from ijts -back-
ground very well, but
that is quite often
because of a difference
in colour. In black
and white  photo-
graphy, which is what
we are concerned with

at the moment, the
colour of the ebject of
main  interest and

that of the background
may gonvert to similar
shades of grey. The
use: of shadows will
put, this right; but to
move a shadow calls
for an alteration in
the relative positions

Fig. 2.—The early morning sun lifting the clouds from the hills at Lang-
dale. .Taken with an Agifold camera on an HP3 film.

Fig. 3.—~Long, soft shadows, cast by the low

evening sun. This photograph was taken in the

Austrian  Tyrol with an Agifold camera.
1/100 sec. at |16 on HP3.

of light and subject.
Unless time is no
object, this is not pos-
sible  with natural
lighting and immov-
able subjects. The
alternatives which
remain  are either
returning at a differ-
ent time or walking
around and tackling
the problem from
another angle.
Lighting

“ Keep the
sun oft the
lens” is
sound advice
but unfor-
tunately, to
make com-
pletely sure,
it was often
given as
‘“ Keep your
back to the sun.” If the sun is
scorching the back of your neck,
shadows will be hidden, with the
exception of your own which will
spoil the foreground. Frontal light-
ing is not very useful except for
cloud formations, which can be
photographed with just a narrow
strip of earth to complete the bottom
of the picture. If a distant view is
hazy, thus giving depth to the scene,
and cloud shadows are chasing each
other across undulating ground, then
this lighting still deserves considera-
tion, Unless the subject has good
tonal contrasts, think twice before
exposing with frontal lighting.

Side lighting is generally more
reliable, The main danger here is
encountered with a broken fore-
ground, particularly when using a wide-ungle
lens, A recollection of some panorama
photographs taken on a sunny dav will be
useful. They provide extreme examples but
the point is easier to see. Suppose we are
looking at a picture covering 180 deg. One
side has the light in front of the camera,
with the resultant deep shadows, whereas the
other extremity shows no shadows at all. If
the light is at right-angles to the camera we

1/25 sec. at f/8.

Fig. 4.—This photograph
or brilliance of the sun.
sunmer in the Austrian Tyrol with an’ Agifold camera
on HP3 film.

Fig. 1.—Lerwick, Shetland, 1/50 sec. at f5/6 with a Rolleiflex camera
and an Agfacolour negative.

get an effect similar to. almost the middle
third of the panorama. Unlike the camera,
which records all details at once, our eyes
take in each item of a view separately, and
will ignore such faults unless they are trained
otherwise, Viewfinders are often too small
to show up this effect, so should not be
relied on' too much in that respect.
Slightly in front of or behind the right-
angle is often to be preferred. If shadows
are being cast slightly away from the
camera, the conditions are ideal for show-

ives no indication of the heat
t was taken at noon, tn mid-

ing up the texture of solid objects such as
mountain faces or buildings. Side lighting
with a slight tendency towards the front is
very eflective for giving sparkle to foliage
and the shadow patterns are interesting.

Against the Light

Photographing “right towards the sun is
a tricky business, particularly if the sun 1§
low. The sky will need little exposure:
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gnd the shadows wiil nced considerably
more if the result is not to be a silhouette.
A high viewpoint, leaving out the sky
altogether, reduces the contrast range, and
at the same time makes better use of the
long shadows. Used carefully, this lighting
can provide excellent results, especially if
you can capture the sparkle on water. The
haloes which are a feature of against-the-
light photographs make objects stand out
well, but adequate exposure is essential to
get detail in the shadows.

Clouds
It is possible to have 100 much sun, as

with brilliant lighting it is far too easy to
get “soot and whitewash ” effects. The sky

NEWNES PRACTICAL MECHANICS

For most of the year the sun never gets
really high in this country. This means
that if it puts in an appearance any time
between autumn and spring it is possible
that a potentally good subject is waiting
for you. (* Autumn and spring ” is a rather
vague term, but there is no sharp dividing
line between correct
and incorrect light-
ing.) During the
remainder of the year
only about 2-4 hours
at midday need be
written off as provid-
ing lighting which
is too high to give
the best results.

Scenes taken early
or late in the day
have a quality of
their own. It is a
quality which cannot

Fig. s.—Scafell from -Lingmell. This photograph was taken 15
minutes after Fig. 8, with an Agifold camera, 1/50 sec. at f[16 with a
2 x yellow filter on HP3 film.

be faked as can
“ moonlight  photo-
graphs. The only
way to record that
quality is to be

HP3 film.

is likely to be devoid of cloud interest, the
negatives are difficult to use and the result-
Ing prints are rarely satisfactory. Clouds in
the ngl’}t place can be of immense value in
composing a picture, but their usefulness
goes further than that.

Outgioor pictures have the sun as the
sole light source (discounting flash, which
can only have a local effect). If there is no
cloud, the light is similar in effect to a
spotlight and the shadows are hard and
lacking in detail. Clouds act as reflectors
and help to keep the contrast of the subject
within printable range.

Fig. 6—Towards Keswick from Grain Gill. Cloud
the separation of planes. This was taken with an Agifold camera on

there at the right
time. The soft sha-
dows cast by a low
sun often make it
easier to capture a
“ mood ” picture.
The effort required
to get up early is
well worth while—
occasionally !

Dull Days

So far we’ve been
blessed with sun-
shine almost un-
limited. What about
those days when the
sun has a hard job
in penetrating the
clouds?

Three of the most
precious  requisites
of a successful land-
scape photographer
are patience, antici-
pation and, most of
all, luck. These

shadows provide

are particularly valuable on “hopeless ”
days. A  shaft of sunlight breaking
through from any direction can give life to
an otherwise sombre scene. You may have

enough patience to wait all day in the hope
of seeing
anticipate

one break through. You may
the approximate direction of the

Fig. 7.—The Jaws of Borrowdale taken with a Rolleiflex camera.
1/100 sec. at f{8, on an HP3 fibn.

beam and position yourself accordingly; but
the deciding factor will always be whether
you are lucky enough to see the light fall-
ing on the right spot.

—
— e

Fig. 8.—Flat lighting does not show rock

to best advantage. The photograph shows

Scafell taken with an Agifold camera. 150

sec. at f[16 with a 2 J; yellow filter on HP3
.
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THE P.M. 6in.
ASTRONOMICAL
REFLECTING
TELESCOPE

REFLECTING telescope does not

perform well if it is taken from a

warm room into a cool gardem. It
is much to be preferred that the telescope
should be kept out of doors ready for use.
If you have made the portable Seller’s
mounting, keep the instrument in such a
place that it is close to the temperature of
the ambient conditions at the position where
it is to be used, If you have made the equa-
torial cradle type mounting then this, by its
very nature it not portable and you will need
to protect the mounting and the telescope

from the weather. The writer favours a

run-off shed for this gives the tyro a full
view of the night sky. A dome looks very
impressive but it can be a great nuisance to
one not familiar with the heavens, A simple
run-off shed (Fig. 1) moving on a concrete
apron with 2 slight water shed is very satis-
factory. The writer has used such an
arrangement to cover a larger instrument
than the one proposed here for the past nine
years and it has given excellent protection.

It must be made abundantly clear that
the mirror surfaces are either top silvered
or top aluminised and these surfaces—especi-
ally the silver—will deteriorate rapidly if
they are not provided with close fitting covers
to be kept on at all times when the tetescope
is not in use.

It is more usual nowadays to utilise the
aluminium surface. Most optical workers
making flats and the main parabloidal
mirrors for Newtonian telescopes send their
finished work to be aluminised in special
vacuum plant. The mirror is placed in a
container facing a coil charged with alumi-
nium. A high vacuum is then generated
within the container and the coil heated
electrically to a temperature sufficient to fuse
the aluminium charge and evaporate it. The
aluminium molecules are propagated in sub-
stantially straight lines across the evacuated
space to strike the mirror surface condensing
upon it to form a metallic reflecting film.

The reflectivity of the aluminium surface
is not so high as that for silver (Al 9o per

NEWNES PRACTICAL MECHANICS

cent., Ag. 97 per cent.), but the aluminium
is much to be preferred in that it forms a
full oxide coat quickly (aluminium oxide or
hydroxide) and this is transparent. In con-
tradistinction to this the silver coat forms a
sulphide which is opaque and black by
reflection.

The aluminium surface is usually free
from minute scratches for it requires no
burnishing. Its behaviour in the ultra-violet
Tegion of the electro-magnetic spectrum is
good and this is useful for photographic and
photoelectric observations.

It is said that the aluminium surfaces can
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Uncovering the -Mirrors

The following procedure” will save much
damage to the instrument. Never take the
cover off the main mirror until you have
uncovered the optical flat. Always replace
the cover on the main mirror before replac-
ing the cover on the optical flat, Then if
you drop the flat’s cover you will not damage
the main mirror’s surface.

Orientation of the Cradle Mounting
The cradle mounting is an equatorial

mounting. Once the telescope is trained on

to a star, movement of the cradle will allow

Some Valuable Advice for the Amateur
By F. W. Cousins, AMIEE, ACIP.A, FRAS.

be cleaned by careful washing.
a pad of cotton wool, a little good quality

One uses

soap and running water, but as lirtle
cleaning as possible is best. “Do not be too
fussy about the spotlessness of the main

.mirror surface, it will function quite well

even with several minor blemishes. When
it is unsatisfactory have it re-aluminised.
With close fitting covers the mirrors if alum-
inised should last for something near to
three years.

wheels. ,
about 6 dia.
rubber tyres

Hardboard
painted

Angle iron frame

g
Water shed

Asbestos root

Hardboard.cover fixed to bolts
locked in position with
wingnuts

the telescope to follow the rising and setting
motion of that particular star.

It has already been pointed out that the
angle of the cradle to the horizontal is equal
to the latitude of the position at which it
is set up. Now we must consider the'position-
ing of the mounting on to the méridian so
that the' long axis of the cradle extended
passes through the North and South celes-
tial poles. (See Fig. 2.)

The meridian is most readily found with
a Gnomon. Set up a pole of six or more
feet in height; set it up vertically at the
site for the mounting, To do this use two
plumb bobs at right
angles to each other.
See Fig. 3. On-ihe
top of the pole fix a
needle and a bead
(Fig. 3). On a cleur,
sunny day observe ‘he
position of the shadow
of the bead at, say.
nine hours. Mark the
position X:. With an
/ old knife blade and 2
{ radial string describe
a circle through X,
the circle having the

Hardboard
;Bim;ad

pole. as its centre.
Some hours later,
after noon, ebserve

when the shadow of
the bead once again is
on the circle you nave
described, Let wus
suppose this is posi-
tion Draw the
line X; X: and bisect
it at Z, the line ZO
extended is the meri-
dian. The observations
should be made on
the same day. A
mounting for any
telescope should be
very rigid.

Some constructors
may care to make a
concrete mounting.
One design for the
pillars is shown in
Fig. a.

Adjustment of the
Finished Egquatorial
Mounting

This should only be
attempted when the
optical parts of the
telescops have been
set,

For those who wish
to use their télescope

Fig. 3.—A simple run-off shed to protect the cradle-mounted telescope. for photography and
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infinitely
remote

Fig. 2.—How the telescope is placed on the meridian.

fit a clock drive the adjustments are critical.
‘For those who wish to observe by eye alone
and guide by hand, final adjustments of the
kind now discussed are largely unnecessary.
Point the telescope at a star near to the pole
and view its out of focus disc against cross
wires- (suitable eyepieces are available).
Observe the star for, say, 12 minutes of time
and if it remains centrally placed in the eye-
piece field, then the mounting is in good
adjustment. If the star trails away from the
centre of the eyepiece field then the follow-
ing adjustment of the mounting is
necessary.

1. If star trails up, the polar axis is
pointing west of the celestial pole.

2. If star trails down, the polar axis is
pointing east of the celestial pole.

3. If star trails to the right, the polar
axis is pointing above the celestial pole.

4. If star trails to the left, the polar axis
is pointing below the celestial pole.

Eyepieces

The main mirror collects light from a
given star and to be eflective all of this light
must enter the eye. At night the iris opening
of the eye is very nearly eight millimetres.
Somihow light collected by the mirror must
be squeezed into this eight millimetres and
in order to be brought to focus on the retina
it must be nearly parallel light on entering
the eye. A reflecting telescope can readily
meet these requirements. '

The eyepiece receives rays of light sent to
it from the parabloidal mirror and as a
separate optical system forms an image of
the mirror, small compared with the mirror
per se. If the focal length of the eyepiece
is 24 mm. and the mirror f8, the image of
the mirror formed by the eyepiece is a disc
3 mm. in diameter. If we focus the eye-
piece to produce a parallel pencil of rays
these can, in this case, enter the eye.

The useful range of eyepieces in use with
a given mirror is limited at one end by the
size of the opening of the eye and at the
other by either atmospheric turbulerice or
the spreading out of the available light under
higher power. Since the eye at night is
never open more than 8 mm. (say, lin.)
the lowest magnifying power is three
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“... 7. times the aperture in

" -~ inches (on a 6in.
mirror 18 magnifica-
ticns). A useful upper
limit may be taken as
50 times the aperture
in inches. With a 6in.
telescope a power of
300 is near the maxi-
mum.

The linear field in
the focal plane corre-
sponding to an angle

" Polaris
N. Celestial
pole

9 on the celestial
sphere given by a

lescope is 8 = 32
telescop: =
approx., where “m?”
is the magnifying
power. In practice
this can be found

from the time which
an object in or near
the celestial equator
takes in passing cen-
trally through the
field ; any star having
but little declination
will answer; favourites

are v Virginis and 0

Orionis ; the Moon or a
~ planet in a correspond-
~ ingly favourable posi-

tion will do. Several

trials are made and
the mean result in minutes and seconds of
time multiplied by 15 will give the diameter
of the field in minutes and seconds of arc
on the celestial equator.

It will be seen that the angular field of
view becomes smaller with increase in power.
With a 6in. telescope f8 using a 1in, focal
length eyepiece the magnification is 48. The

approximate field of view is-3£—, a little

48
over 37 minutes of arc,
/.‘
Sun \\
\ / < >
T ﬂ/\\-r\.
L ¥
About ~ /“\
6'long

/1‘;1

L3
] \ Wl
1/
/ \ Circle
0 \ described
| on ground

T

| y  Meridian
Knife blade '
on string

fixed to pole

Meridian
¢ angle of
latitude

( Reverse in southern
hemisphere)

Fig. 3.—Finding the meridian.

"
V2" whit botts X

i

' Wood blocks botted to piliars
Meridian

Fig. 4.—Suggested design for a rigid concrete
mounting for the cradle.

As a guide one should recall that the full
Moon subtends about half a degree—that is
30 minutes of arc.

Recommended Eyepieces for Beginners

These are shown in Fig. s.

It is a great fallacy to over-stress magnify-
ing power. Schroter and Webb long ago
warned observers against this natural desire
which is apt to lead beginners into mistakes.
A certain proportion of light-to-size in the
image is essential to distinctness. Although
a higher power can be employed to enlarge
the size the light cannot be increased so long
as the diameter of the mirror (the aperture)
is unchanged. Hence the picture becomes
dim and indistinct beyond a certain power
and the imperfections of the atmosphere and
the telescope more visible. A very high
power has further disadvantages in the
general difficulty of finding the object and
keeping it in view—the contraction of the
field, the rapid motion of the image (the
motion of the earth) all conspire to make
observing very difficult. Reserve high-
powers for very special objects under the
best seeing conditions. Too low a power is
apt to show bright objects surrounded with
glare, Experience alone is the only sure
guide,

At the start use a low power. The follow-
ing eyepieces are suggested:

A Kellner, an orthoscopic or an Erfle
eyepiece of Iin. focal length for general use.
Any of these will give a good field of view,
even without a finder one should have little
trouble in sighting along the tube and find-
ing the object in the field of view,

For planetary and lunar studies a useful
eyepiece to have is a }in. orthoscopic or a
3in. Tolles.

For even higher powers a }in. Tolles or
kin. monocentric is a most satisfactory
ocular, especially for planetary work.

With a Barlow lens this equipment should
be sufficient for most needs,

The Barlow Lens

A Barlow lens is a negative lens used to
increase the focal length of the telescope and
consequently its power without recourse to
very short focal length eyepieces. If, as
shown in Fig. 6, a negative lens is placed at
distance P inside the Newtonian focus of the
mirror the negative lens diverges the beam
to a distance Q. This new focus is observed
with your standard eyepieces in the usual
manner. The Barlow negative lens is thus
mounted in the eyepiece tube and it is easy
to get quite high powers with only one eye-
piece. Mr. Hargreaves, one of the leading
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Fig. s.—Details of the optical rrain and
suitable eyepreces.

optical workers, has reminded us that these
lenses exist in the form of telenegative lenses
and that they were designed and made for
photographers neot astronomers, They have
become obsolete in photography, having been
replaced by fixed-focus telephoto lenses, It
may still be possible to obtain from second-
hand photographic dealers a Goerz, Zeiss or
Dallmever telenegative lens, The Goerz
lens, according to Hargreaves, is superb. For
some years he has used one of focal length
2¢in.-with his reflector of focal ratio s.5.

It is, however, possible today to purchase
first-grade Barlow lenses from amateur opti-

cal workers at a very reasonable price.
(Addresses  available from  PracTicAL
MECHANICS.)

Final Adjustments cf the Telescope’s

Optical Parts

When the preferred design was considered,
reference was made to the provision of
“squaring on” screws, which could / be
manipulated by the observer when his eye
was applied to the eye tube, Now the full
force of these words will be apparent—for
a Newtonian reflector cannot perform well
if its optical parts are not “squared on” or
collimated.

Two criteria must be fulfilled.

1. The optical axis of the eyepiecce and
the axis of the parabloidal surface of
the main mirror must intersect in the
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centre of the reflecting surface of the
flat mirror.

2. These two axes must make equal aagles
with the normal to the reflecting sur-
face of the flat mirror at the said point
of intersection.

This can be readily seen from Fig. .

Remove the eyepiece from the eye tube
and place over it a cardboard cap with a
smail spy-hole—sometimes one of the eye-
piece caps will do this job excellently.
Remove the cap from off the flat and then
remove the main mirror cover, Point the
telescope at the day-time sky. A brightly
illuminated disc will be seen with a dark
spot upon it. The view may well be some-
thing like that of Fig. 7A. Everything is
wrong; compare with Fig. 7B, which shows
how things should be for good order,

Proceed in this way:

i. Make the outline of the flat (F) con-
centric with the eye tube rim (E), Fig.
7C. Do this by moving the flat in its
holder (Fig. 7, May issue). Check that
the flat and the spider are in the centre
of the tube (Fig. 7D).

ii. Now consider circles F and M. The
circle M is the reflection in the flat of
the main mirror. Jf the black dot,
the reflection of the flat (FR) is objec-
tionable eliminate it by placing a white
paper circle exactly covering the main
mirror.. Circles F and M can be made
concentric by moving the flat within its
holder, using the screws provided. It
can also be rotated on ‘its axis,

| .~ Prime focus

Bar(ow' | /

g Eyepiece

New focus

Newtonian
-~ focus

Fig. 6.—The Barlow lens.
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Day time
sky

Star out of

Eye piece focus disc

edge

F %
o FES&M
R Concentric

®

F, E M. and Fp are concentric

Fig. 7.—The optical adjustment of the New-
tonian reflector.

iii. Remove the paper circle off the main

mirror. You should see something
similar to Fig. 7E. Only the black dot
FR is assymetrically placed. This

adjustment is most important; it is per-
fected by using the screws which tilt
the main mirror cell. It is often found
difficult to judge when the black spot
FR is centrally placed of the mirror.
Two crossed strings in the tube will give
the intersection point. This is shown in
Fig. 7F.

When all the adjustments have been made
with care test the telescope on a brightish
star., The out of focus image of the star
should be a system of rings concentric one
with the other, having a dark spot. in the
centre (Fig. 7C).

Nails in Awkward Places

Magnet.

Mild stee/

ONE way of accomplishing this feat is to

ase a magnetic hammer. Any hammer
can be magnetised. using an ordinary perma-
nent niagnet and dragging it along the
hammer-head as shown in the sketch above.

A simple tool for this job is shown above
rightt It can be ecasily made by anyone
from an old piece of rubber tube and a

short length of mild steel rod. In use the
tool is held in one hand and struck with
the hammer held in the other.

A Tip for the Fretsaw Owner

TO prevent splitting when sawing through:

small strips of wood on the fret-
machine, simply wrap a piece of transparent
adhesive tape round the strip at the point of

the cut,
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HE prototype of this aeroplane first flew
T in 1937. It has been modernised and
is the first post-war all-British aircraft
which can be built and flown by amateurs.
The Ministry of Transport and Civil Avia-
tion has approved the Minor for operation
under a “Permit to Fly,” thus dispensing
with the need for a Certificate of
Airworthiness.
Aircraft construction is by no means
difficult to master and it is quite within thp
capabilities of the average amateur who is

reasonably good at metalwork and
carpentry.
The Luton Minor was specifically

designed for the amateur builder and pilot,
thus simplicity and straightforwardness of
construction coupled with maximum flight
safety have been the overriding design con-
sideration throughout.

Originally designed by Luton Aircraft
Limited in 1936 as a safe, practical, personal
aeroplane which was cheap to operate,
many examples were built and flown in all
parts of the world before the war by
enthusiasts and today a number of these
pre-war Minors are still flying !

Before the war PRACTICAL MECHANICS
published a series of articles dealing with
the construction of the Minor. The

populdrity of these articles was proved by
the world-wide reception they were given
which resulted in Minors being built in
many countries.

Phoenix Aircraft Lid., which has taken

A partly constructed wing, photographed in the garden of an amateur
builder of the Luton Minor.

BUILDING THE LUTON MIN

The First Article of a Series Describing an Aeroplane that is Simple and Cheap to
Build, is Easy to Fly, and Can be Towed Behind a Car and Kept in the Garage

over the designs of Luton Aircraft Lid,
has modernised the Minor to bring it into
line with present-day standards. Heading
the design team is Mr. C. H. Latimer-
Needham, the designer of the original
Minor and many other successful light air-
craft. The new Minor—the L.A 4a—is
already being built in numbers by
enthusiasts in Great Britain and such far
away places as Australia,

The L.Ag4a Minor is designed to be
powered by the 37 h.p. Aeronca J.AP.
J.99  horizontally-opposed, twin-cylinder,
air-cooled engine, although any engine up
to 42 h.p. may be fitted with only small
modification. ~ With the J.AP. engine,
which uses only two and a half gallons of
petrol an hour, fuel costs are only 2d. per
air mile, with a cruising speed of 70-75
m.p.h.

By removing the wings and tail and fixing
them to the sides of the fuselage, the entire
aircraft can be towed on its own wheels
along the road behind a 7 h.p. car. This
enables the Minor to be housed in a shed
or garage, thereby avoiding the cost of
hangarage at an aerodrome.

The Minor will take-off in 80 yards, may

‘be .operated safely from a 200-yard long

field and can climb at 450 feet per minute.
The stalling speed is about equal to bicycl-
ing speed.

Phoenix Aircraft Lid., in conjunction with
the Popular Flying Association, operates an
inspection and advisory service and will.
upon request, send a
qualified  represen-
wative to give
advice and  even
practical help to the
constructor, T h e
amateur, by availing
himself of this ser-
vice, can be certain
of completing a per-
fectly airworthy
aeroplane of his own
for which he will be
granted a Ministry
of Transport and
Civil Aviation
‘ Permit to Fly.”

PracricalL
MECHANICS h a s
obtained  exclusive
rights to publish the
construction  details
of this delightful

litle personal aeroplane. However, since it
would be impossible to reproduce the draw-
ings to any useful scale, it has been agreed
that we shall provide in this series of articles

an illustrated and detailed step-by-step -
account of the construction, Readers
who wish to build the Minor are

advised to obtain the full set of plans
from Phoenix Aircraft Ltd.,, whose regis-
tered address is Cranleigh Common,
Surrey. They will then receive the full set
of large scale, black-on-white drawings,
which are fully detailed with most of the
metal fittings drawn full size. The set of
plans costs £11 10s.,, which is inclusive of
a licence to build one Minor and one year's

subscription to the Popular Flying Associa-
tion the founding and representative body
in the United Kingdom of amateur con-
structors and operators of ultra-light
aircraft,

This arrangement allows Phoenix Aircraft
Ltd., to maintain a watching brief over con-
structors, so as to avoid unnecessary devia-
tions and mistakes. and to give the benefit
of their experience. Ir is advisable that
every constructor should be given the

SPAN - - - - 251t
LENGTH - - 20ft. 9in,
WING AREA - - 125sq. it
MAX. SPEED = - 85mph
CRUISING SPEED - 75mph
STALLING SPEED - 28mph

p.h
INITIAL RATE OF CLIMB 450 ft./min.
TAKE-OFF RUN - - 80 yds.
LANDING RUN - - 40 yds.

OPERATING COSTS

facilities. of this advisory service so that
he may receive copies of memoranda, issued
from time to time. together with copies of
any modifications and recommendations as
‘issued - by them.

Description

The Luton Minor is a single-seat, all-
wood parasol monoplane designed specifi-
cally for the amateur constructor who has
little or no previous aircraft experience. It is
an extremely simple aircraft to build and
requires no special tools or workshop equip-
ment.

. The parasol wing layout has been chosen
for its inherent pendulum-type stability,
coupled with excellent view in flight, safe
ground handling and also the simplest
wing structure. There is no complicated
cantilever - main ‘spar—the wing is in two
separate 12ft. 6in. pieces, which bolt to
tubular steel pylon struts above the cockpit.

The designers have steadfastly avoided
all fabrications and assemblies which require



NEWNES PRACTICAL MECHANICS

WEIGHT (EMPTY) - 3901b.
PILOT - - 170 Ib.
PETROL - = 47 1b.
OIL - - - 10 Ib.
LUGGAGE - 2 < 10 1b.
' GROSS WEIGHT - - 627 Ib.
FUEL CAPACITY 4 64 gall.

FUEL CONSUMPTIOCN - 2.5 gall /hr.
RANGE (STILL AIR) -

&

180 miles
2d. per mile '

the use of expensive tools or large work-

shop spaces. The structure of the Minor
can be built in a large room or garage.
W_elgimg and brazing have been kept to a
mizimum and, if the amateur has no
facilities for this, Phoenix Aircraft Ltd.,,
undertake either to supply such metal parts
ready made, or to weld up parts sent to
them by amateurs,

Construction

The fuselage is of box construction with
spruce longerous and bracing, with a cover-
ing of plywood. Aft of the roomy cockpit,
the top decking is fabric covered, the fabric
be'ng supported on light spruce stringers
and plywood formers, The fuel tank, hold-
ing 6% gallons of petrol is mounted on the
top longerons in front of the cockpit, The
pilot’s seat is hinged so that it tips forward
to give access to the luggage compartment
which has ample space for week-end
baggage.

The undercarriage is of steel tube con-

The Minor folded and
ready to tow on its own
wheels behind asmall car.

THE
LUTON MINOR
37h.p. Aeronca Ja.p.

FrinH H 3

struction with rubber-in-compression shock
absorbers housed in neat fairings. Wheel
brakes may be incorporated if desired and
a fully—castoring tailwheel is fitted. Metal
fittings are all simple bent-up fabrications
of mild steel sheet.

The wings have two spars each, com-
prising top and bottom spruce booms and
a plywood shear web. The large-chord
ailerons hinge directly on to the rear spar.
Each wing is built in one piece, complete
with the aileron,
which is cut =
off after completion.
This ensures perfect
alignment  without
the need for a special
aileron jig. T he
wing ribs are nearly
all the same and are
of open girder lay-
out, Plywood sheet
covers the leading
edge and tips for
durability and also
to improve the air-
flow over the wing.
The remainder is
fabric-covered and
cellulose do p e d.
Attachment to the
fuselage is by two
centre-section pylons
and two sets of
parallel lift struts
made of streamlined
steel tubing.

Tailplane a n d
elevators are also
built in one piece
and cut apart after
completion. Con-
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struction is very simple and follows that of
the wings. The fin and rudder are likewise
simple wooden assemblies covered in fabric.

The pilot’s controls are light and effective,
The majority of the control cable runs are
internal, examination being facilitated by
inspection hatches. The cockpit is of ample
size—the tallest and most well-built pilot
will find all the controls within comfortabie
and easy reach.

Normally, the minimum of aircraft instru-
ments are fitted, but for the sporting pilot,
an artificial horizon and directional gyro can
be incorporated.

The engine is attached to a simple cradle
of steel tubing which is bolted to the front
of the fuselage. Cowlings are of aluminium
sheet and are all of single curvatuse thus
dispensing with difficult shaping which can
only be_executed effectively with a wheeling
machine,

Among those engines suitable, apart from
the Aeronca JLA.P., is the Agusta G.A./40.
the 40 h.p. Continental, the 32 h.p. Bristol
Cherub and the converted 32 h.p.
Volkswagen.

Costs

The airframe of the Minor, excluding the
engine. can be made for approximately £125.
Aeronca J.AP. engines are available for
about £100 complete, plus £20 for the pro-
peller. The total cost of the aircraft should

not exceed £250 with the J.A.P. encine.

A partly constructed tailplane outside the garage where it was built.
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This is much less than the cost of buying
a srnall car having the same fuel consump-
ton, Phoenix Aircraft Ltd, will supply the
Minor, ready to fly, for £698 and can supply
all parts, fittings and materials to order,

Materials

All spruce and plywood used in the Minor
should be of aircraft quality. Mild steel
should be to specification S.510 or nearest
equivalent (this is normal 28 tomns/sq. in.
steel). Steel tube must be of
the aircraft specification stated
on the plans. Brass aircraft
gimp pins or brads are to be
used for nailing. All wood-
screws used are to be brass or
cadmium-plated brass. On no
account should steel brads,
nails or screws be used—the
moisture content of the wood
will cause them to rust.

The glues used are of the
synthetic resin type and the two
recommended in the construc-
tion of ultra-light aircraft are
Aerolite 300 (or 306) and Aero-
dux 185. Both are two-parts
adhesives and the choice of
which one to use is left to the
constructor,

Fabrics and dopes will be
dealr with later.

Sequence of Construction

It is recommended that the
amateur should begin by build-
ing the tail unit. This will
provide him with good practice
and, should he make a mistake, it will not be
too costly to rectify. As he gains proficiency
so may he gain confidence and proceed to the
mainplanes and fuselage.

It cannot be too highly stressed that the
constructor should always use aircraft quality
materials where specified (though not neces-
sarily A.LLD. released) and must nog resort
to commercial materials for the sake of
saving a few shillings, unless it is definitely
stated on the drawings that such materials
may be used for certain parts.

The essence of good work is quality rather
than speed. The builder must rake time
over each part and aim to produce good
work. By keeping in touch with a Phoenix

——

Details of a tommy
bar screwdrrver and
a special tool for
screw removal.

NEWNES PRACTICAL MECHANICS.

Aircraft Ltd. representative, or .a Popular
Flying Association inspector, he can receive
guidance, help and assurance that his work
is satisfactory. If he is unable to avail him-
self of such assistance, he should seék the
advice of a local licensed aircraft ground
engincer who will usually be pleased to
make helpful suggestions and give the bene-
fit of his practical experience.

Tools and the Workshop
The constructor will require a dry work-

=

This Luton Minor was built by an R.A.F. officer for his own personal use and

isshown here compared with a much larger aircraft,

room or garage in which to work. A firm
bench with a woodworking vice and a metal-
work vice is essential. An electric drill with
a small circular saw attachment will save a
lot of time and hard-work. A steel-backed
sanding disc, used in place of the circular
saw, is useful for shaping blocks and general
sanding off.

_ Ordinary carpenter’s hand tools are suffi-
cient for the woodwork involved. Make
sure that the smoothing plane has a good
sharp blade—if it is curved or chipped, buy
a replacement. The plane is a most impor-
tant tool in aircrafy work—you will be doing
some fine work with it—so protect the cutting
eédge when it is not in use. Cultivate the

: Workshop
| Hints and Tips

Sent in by L. T. Sydney

Two Ways of Moving Stubborn Screws

UITE frequently the handyman comes
across a screw that just refuses to be
mcved by normal methods. One way
of tackling such problems is to use a screw-
driver with a tommy-bar, Simply drill a
hole in your screwdriver, as shown in sketch,
and use a piece of steel rod about 9in, long
as a tommy-bar. The extra leverage should
move the screw. 4
Failing this a special tool can be made
fairly easily for the job, A hole approxi-
matelv $in. dia. is drilled in 2 piece of mild
steei bar near one end and the two slots
niade as shown with two hacksaw blades
together in the same frame, The blade (see
sketch) was conveniently made from a piece
oi an old machine hacksaw blade ground to

habit of -laying the plane on its side on the
bench.

Metalworking tools comprise a scriber,
pair of dividers, centre punch, %in. cold
chisel, pair of tin snips (two are preferable—
one large and one small), a 12in, metal rule
graduated in fractions and decimal inches,
one or two steel squares (4in. or '6in.), a
hacksaw, a good set of sharp twist drills up to
}in. diameter and an assortment of hand files.

A small hand-operated guillotine, cap-
able of  handling wup to
14 s.w.g. steel sheet, is'a worth- -
while, although not vital extra
You will also require an office
hand stapling machine and a
good-supply of staples.

Other essential items include
a 3ft. straightedge (wood or
metal) and a level, A builder’s
level would do if it is accurate,
| but a rigid straight plank of
wood and a spirit level are
much more useful. Two or
three rigid trestles or saw
horses will be needed—Ilarge
wooden boxes may be used
here.

Three lead plumb-bobs and a
large angle square (a wooden
“T» square will suffice) are
required for truing up fuselage
and wings. .

Some planks of good straight
commercial deal and a sheet -of
in, or 3in. commercial plywood
will come in useful for the few
jigs and fixtures which are
required.

The Plans )

A good deal of time-—and often money—
can be saved by carefully working through
the plans before actually starting work. If
you have a sound understanding as to how
the aeroplane goes together beforehand it all
becomes a logical sequence of events, and
this period of familiarisation is certainly not
time wasted.

Lay the plans out on the floor or a large
table. Follow each part through to final
assembly. See where the various details go.
This way you are also learning about the
aeroplane you are about to start building:
and will eventually fly.

shape on a grindstone. - To make-the tool
really versatile it can be made with a
double-sided  blade
at each end of four
sizes of screw.

To Prevent Soldes
Running
HOSE of us who
have attempted
repair  Jobs  with
solder know how
often it runs beyond
the area of the joint.
This can be pre-
vented by drawing a
line round the jeint
with a wax crayon.
A useful method
for long seams is to
tie two crayons
together with elastic
bands as shown in
the sketch,

We Will Pay 10/6 for Useful Tips

WIRE AND WIRE GAUGES
3/6, or 4/2 by post

From George Newne: Led., Tower House,
Southampton Street, Strand, London, W.C.2

Enclosing the joint with
wax crayon hnes.
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as

should cmploy this process
in its entirety as it is
a lengthy and laborious
Process.

Excellent results may be
obtained quite quickly by
purchasing aluminium pre-
serving pans of suitable
dimensions and adapting
these for the purpose. The
handles of the pans may be
cut off close to the base as
will be observed in the
illustrations, On the other
hand the rivets holding on
the handles may be filed
down and punched out to

Boxwood doming

mallet A

6th and Final Article

By F. Hook

These are Sometimes Known

Kettle Drums

set free the handles and then used to fill up
the holes by riveting over neatly. No harm
would, of course, be done by leaving the
handles on.

When purchased the pans will have flat
bottoms although the sides curve smoothly
into the base, The first stage in shaping
is to hammer out the bottom from the
inside whilst resting the bowl, at the point
of contact of the mallet, upon a small sack
filled with fine sand.

The handle of the mallet should be on
the short side, and one of hard rubber, such
as used by panel beaters is useful, but a
round-ended boxwood mallet is also satis-
factory. The process is shown in Fig. 2.
This process of hollowing is commenced
from the centre of the bottom
and proceeded with in ever-
widening concentric circles,

oy " P After a short time the
. ; = | aluminium will become hard-
The completed rymparg on simple bamboo % 7 = i{;;dpl-:,gcg;: }:f,;,l;niromgb: ng(’mlf
SRS [ § tinued indefinitely, a crack
O percussion section is complete with- ) ) / wou'd soon appear in the
out the bass part comprising the Fz'g.z(Rtghr).-.— SO — ~4 mectal. To obviate this the
tympani (Fig. 1). No doubt with First stage in \ / metal is annealed from time to
younger players this will be a most atirac- Hollowing  the S = time.
tive section, The tympani are the real bowl. SN B : / .
kettle drums. The latter name is often ~_ Finished outline _ - Annealing .
incorrectly given to the side drum. The Seo o To anneal aluminium gradu-

shell of the drum is made from preserving
pans,

In general the orchestra has a pair of
these instruments and they are mostly tuned
to the tonic and dominant notes of the key
in which the music is being played. Thus
for many pieces played by the pipss already
described these notes would be D and
A, or for pieces in the key of C they would
be tuned to C and G. Thus this type of
drum will plainly indicate the importance
of drum tuning, a feature which is over-
looked by the novice. The art of tuning is
not easy at first and has to be learned by
practice. The straining nuts are tightened
a little at a time and the skin flicked with
the finger in proximity to the tuning nut.
The nuts are tightened one at a time and
the aim is to arrive at the same pitch for the
six areas. Having arrived at the conclusion
of what note is being played further adjust-
ments can then be made in a systematic
way to arrive at the precise note required.

Materials Required (for a pair of drums) .,

One each of aluminium preserving pans
of 18in. and 15in. diameter approx.

Two strips of resin bonded plywood iin.
thickness X 60in, X xdin.

Two pieces of parchment for the heads.

3ft. of mi'd steel, jin. X Zlin.

2ft. lin. X 20 gauge (approx.) brass strip.
One dozen 3in. X }in. coach bolts with
wing nuts and washers.

Four dozen Zin. X 4B.A. countersunk
head screws with nuts and washers.

Construction

The familiar hemispherical shape of the
kettle drum is normally made of copper. The
“shell is usually “raised” from a flat sheet
of metal. It is not suggested that the reader

Fig. 1.—The completed tympani or kettle drum and a pair of sticks.

ally heat the surface of the pan

R
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with the flame of a blow lamp or a pressure
stove of some kind, Move the flame about
over, the whole surface and on no account
let it remain stationary for a long period”
in one place. Test the suriace of the bowl
with a matchstick, When you can “ write ”

on the heated surface the correct temperature
has been reached. The bowl may then be
quenched in water or allowed to cool slowly.

Mushroom
aill headed stake

}

%’Dia, hotles 2 ;

for cramp Small G-cramp

Fig. 4.—~Cramping the hoop strip around the
Sformer.

Another method sometimes used to indi-
cate the correct temperature is to rub aver
the surface of the bowl with common soap.
As the heat is applied and the correct
temperature reached the soap will go a
brown colour whercupon the metal may be
quenched.

It is suggested that before starting work
upon a new preserving pan the begmner to
this work should experiment upon a piece
of aluminium sheet or an old aluminium
saucepan (not a cast saucepan).

The hollowing and annealing process will
have to be repeated a number of times until
the hemispherical shape is produced. By
using a cardboard template of the correct
contour the fmished shape can be tested
quite easily.

Planishing

When the correct shape has been achieved,
the final process of planishing may be com-
menced. This is a
tedious process designed to get a smooth
finish to the bowl, If the reader does not
mind the dented effect of the hollowed bowl
then this stage may be left out.

If planishing is to be proceeded with, the
surface must be well cleaned first of all by
washing in a solution of soda. Wash well
tn water only to remove the soda solution.
Dry the bowl. It is then inverted on a
domed-head stake, Fig. 3. Starting at the
centre and working outwards in ever-increas-
ing circles light blows are struck with a
planishing hammer, striving to get each
succeeding blow just overlappmg the previous
one. The greatest care should be taken that
the sharp edge of the hammer does not
strike the bowl, or else a mark will be made
which is extremely difficult to erase.

When the planishing process is completed
the outside of the bowl must be finished
off finally by cleaning and polishing. A du
matt surface may be producted by washing

Corrugated

fasteners joining-
o two pieces of
-} \wood

Note bevelled
. end at overlap

somewhat slow and’

NEWNES PRACTICAL MECHANICS

T
|

Fig. 5.~—(Lefr)

Strainer clips.

Fig 6.—(Right)

Details of
straining brac-
kets.

%
i
.

over with a solution of caustic soda and
then rinsing in a dilute solution of acid
with a view to neutralising the caustic
solution.

Making the Hoops

Next the-hoops may be made.
For this purpose a former is re-
quired of diameter a trifle over

top rim of the bowl, This former
may be made up quite simply by
joining together some Iin. X
6in.  deal with corrugated

Fig, 7.—Arvtachment of
straining- bracket to sidz
of shell.

fasteners. "There is no need to glue thé joints.
Mark out a-circle }in. larger than that of the
outer diameter of the rim of the bowl. Cut
to the line with a bow saw and smooth up
with a spokeshave,

Around the circumference of the former

that of the outer diameter of the-

PRACTICAL MOTORIST
Now On Sale

Principal Contents

Installing Flashing Direction
Tuning Twin SU
Carburetters ; The Austin Cambridge A40-50 and 55

Tuning for Economy ;
Indicator Sets :- Sparking Plugs ;

A Starting Handle for the Vauxhall ; Renewing the
Economy Valve on Zenith Carburetters ; Servicing
Vauxhall Cars ; Overhauting the Triumph 1800
Roadster ; The Beginner's Guide to the Motor Car ;
Choosing the Right Second-hand Car ; P.M. and M.C.
Data Sheets ; Motor Cycle Bearing Renewa! ;

ing Headlamps on Older Cars.

improv-

bore some Zin. dia. holes- with a centre bit
in the same way as described for the former
of the side drum, see Fig. 4.

The strip of resin bonded plywood for the
hoops is soaked in water and bent around
the former and held in place until the mois-
ture has dried out of the wood. Remember
to plane the slope on one end for the overlap.
Apply Aerollte glue to the overlap and cramp
together again until dry.

When the glue is dry saw off the overlap
of the ply not required and finish off-with
a plane or spokeshave, Then saw off the

Layers of felt
'F

— g 1f)

Fig. 8.—Details of
sticks.

-
Felt block

Nut and bolt
holding 3 legs
together Y

hx e

Hoop iron

Fig. 9.—Druwmn stand.

Details of one leg are shown,

but three are required, held

together by a 3/16 in. wing-
nut and bolt.

straining hoop and the flesh
hoop, smooth off all edges
with glasspaper

The straining hoop clips
are identical to those used for
the side drum, Six are
needed. The straining rods, however, are
different and are made from six 3in. X
4in. coach bolts.

Six strainer brackets are needed, made as
indicated in Fig. 6. The part with two holes
is to secure the bracket to the side of the
bowl (Fig. 7). The holes on the other sides
are drilled 3in. in dia. and then filed out so
that the shank of the coach bolts will fit
into them snugly, This will prevent the
bolt turnmg when the wing nuts are tight-
ened up.

The bolts and brackets are painted as
well as the hoofs. The flesh hoop has the
parchment tucked on now or it may be sent
to a firm for covering.

The drum may now be assembled and
tested.

The Sticks

The sticks are made of }in. dia; birch
dowel rod, Fig. 8. Alternatively, some thin
pieces of cane may be used. The knobs on
the ends are made of some circles of felt
lightly glued together.

A stand of suitable height for the player
is required for each drum. When on the
stand, the head of the drum should be the
same height above ground level as the elbow
of the player holding his arm to the side. A
very simple stand can be made (see heading
photograph), comprising three lengths of
bamboo secured with a length of cord at the
centre, another loop being used to prevent
the legs from splaying out. A more ambi-
tious stand can be made of metal, as shown
in Fig. 9. In this case some felt pads are
attached to the top ends of the metal legs to-
prevent the iron from scratching the shell of
the drum: Finally, the ironwork can. be
painted an appropriate ocolour.

A 3/16in, diameter hole is drilled in the
centre of the bottom of the bowl to-relieve
the pressure inside the drum.



ITHIN the last few years the science
of radio navigation has taken tre-
mendous steps forward, and it is

now possible to fly an aeroplane from one
country to another, and to bring it down
within yards of the place intended on the
runway, without the pilot ever having seen
the ground,

The Consol System
One of the recent radio aids to navigd-

nf:l_EWNES PRACTICAL MECHANICS

position is where these two beams cross.

It is possible for anyone with an ordinary
radio set 1o tune into a Consol station.
Bushmills Consol transmitter in Northern
Ireland works on a frequency of 266 kc/s
(1,128 m). The signal is sent out on an
unmodulated carrier wave, so that an
ordinary wireless will receive the signals as
a hissing sound. However, it is quite easy
to count the number of dots and dashes in
each signal. With a ship’s radio it is possible
to switch over to the morse
reception, so that the signal is
very clearly heard,

Now count the number of dots

and the number of dashes. In

any signal the total of the two

P should add up to 6o. You

=f— — 2436 — will probably miss a few at the

— 5535 — point where they change from

M o dots to dashes. Suppose the

A total of the count is 56, this

means that 4 dots or dashes have

een missed at the change over

point, or 2 dots and 2 dashes.

So if these are added to the ones
. actually counted the cor-
Fig. 1— B=1% rect figures will be
The ngoi- - =1 mE obtained. The next thing
gator (at =~ ! is to look up a Consol
C) can find - chart and identify the
his position by = band with the same
tumng into =l number of dots and
O P Sy ] dashes as have been

Consol stations (A ==
and B). B8

counted, This will locate

one band or position line. 4,4, al

tion is the Consol system,
which is the easiest of all to
use. The navigator needs
only a simple wireless set to
locate his position to within
less than one mile anywhere
in the British Isles, or on the
surrounding seas.

Look at Fig. 1; this shows
two Consol transmitting
stations (A) and (B). Each
station sends out a series of
very narrow beamed signals,
the signals being identified by
different numbers of dots and
dashes. Suppose the radio
navigator is located at (C) and
thay first of all he tunes into
station (A).

On tuning into station (A)
he will hear the call sign, and
then a series of dots followed
by a series of dashes. For
example, he may hear 26 dots
followed by 34 dashes, from
which he knows that he is
somewhere along that particu-
lar beamed signal. If he now
tunes into station (B) he may
hear, say, 12 dots and 48
dashes, so that again he knows
which band he lies on. His

Fig. 2.—Map showing position of Decca Navigator transnutters
(tripod symbols) and Consol stations (shown as blobs).

R. N. Hadden Describes the Consol and Decca Navigation Systems

Now get .a cross bearing from Stavanger in
Norway which works on 310 kc/s (940 m).
This will give your exact position. If a
Consol chart is not available tables may be
purchased from H.M. Stationery Office, or
may be sent to you by one of the better
known makers of marine radio.

Radio Beacon 1.

Fig. 3.—How a * fix > can be obtained from
two shore-based radio beacons.

Cross Wind
Runway

b AT A

Desired Path
g Zh
- rd

/ R S
Path

Fig. 4—How an aeroplane may land at an
angle to the runway if the pilor * homes > on
a radio beacon when a cross wind is.blowing.

Radio Beacon

Fig. 2 shows where the European Consol
stations are located, and also shows where
the Decca Navigator stations are situated.
The Decca Navigator will be described later.
Consol is very useful for navigation where
an error of a mile or two does not matter,
and as its range is about I,500 miles it is
greatly used as a long range navigator.

Direction Fiuding

Where the Consol error could lead to
danger it is better to change over to short
range navigation, and for this purpose direc-
tion finding is used. Radio direction finding
depends on the fact that a wireless fitted
with a loop aerial does not receive signals
equally strongly from all directions. Thus
when  a loop signal is pointed directly
towards a station the signal is strongest, and
when it is broadside to a station no signal
is received. The “minimum ” signal posi-
tion is much more strongly defined than the
“maximum > signal. For this reason the
minimum signal position is always used for
bearing purposes.
a station the receiving set is tuned in, and
the aerial is rotated until the signal is
reduced to zero. In this position the loop
is exactly at right angles to the direction of
the station.

To get a radio bearing on -

g
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Fig: 3 shows-a ship taking bearings from
two. shore _stations, one station is 30 deg.
East of North and the other is 95 deg. East
of North. These two bearings can be plotted
on a chart, and the position of the ship is
where the lines cross. Aeroplanes can also
use digection finding in the same manner as
ships, or they can “home” to an airfield
by flying in the direction of the airfield
marker beacon. However, the pilot must
use this homing signal with caution if there
is a strong side wind bldwing, as is shown
in Fig. 4. If he had relied on the homing
signal to bring .him in line with the runway
he would be bound to crash.

Safe Lane System

Because homing on, a radio beacon can
sometimes be dangerous another system has
been developed to overcome this difficulty.
Suppese there is a -harbour as shown in
Fig. 5, which has a narrow channel approach-
ing the breakwaters, with rocks on either
side. )
very dangerous if it were not for radio navi-
gation aids.

" The navigation problem is solved by
placing a transmitter at (T). This trans-
mitter sends out two signals, one a series
of dots, ‘and the other a series .of dashes.
The two signals overlap slightly to give a
verv narrow band where both dots and
dashes can be received. To get into the
harbour safely all the captain has to do
is to sail along the band where he can
receive both dots and dashes.

System for Aircraft Landing

A similar sysem is also used by aeroplanes,
and all major airports are equipped by such
In the case of the airports the narrow
is exactly

aids.

central band in line” with the

Harbour

Fig. _5.—-Entering a dangerous harbour by
Sollowing the narrow path where both dots and
dashes ave audible.

- Glide path beam

~
~

1500

Outer

marker Inner

marker
10’

To enter this harbour in fog could be’
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! Runway
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runway, However, as aeroplanes move very
much more quickly than ships, and as the
pilot has a lot of other things to do as well,
the signals are usually shown on an instru-
ment, which indicates when the plane is on
course. In addition, there is also an audible.
warning which seunds when the planc gets
off course. Fig. 6 shows an airport in
Wwhich the guiding sighal i§ being used to
bring in planes on runway (C).

However, unlike a ship, an aeroplane has

! Waves arrive at —
1

Slave
station

Fig. 8.—Waves from station B arrive sooner

than from station A, as B is nearer. This
means that the waves arve out of phase,

in addition to keeping on c¢ourse, got to
keep to its correct altitude, at all stages of
the descent, This is done by having another
transmitter 1o one side of the runway which
also sends out  a narrow band of signals.
This narrow band is the same as the lateral
guidance transmitter, but is in a horizontal
plane. A plane following this band will be
brought down from its approach altitude on
to the level of the runway. The band is
known as the “glide path.”

Imagine then an aeroplane coming in to
land in. bad weather, as shown‘:in Fig, 7.
It has been navigated to within the airport
control area by one of the long range navi-
gation systems and is now ready to -land.
First of all the pilot will circle the airport
until he picks up the runway direction
signal. He will then turn and fly along the
narrow. band towards the airfield, He flies
at a constant height of, say, 1sooft., until
he meets the glide path signal, at which
point he begins t0o loose height. The pilot
now has two instruments to watch. He
must keep his approach instrument indica-

ting “on course” and his glide path
instrument zeroed,
The pilot flies on, keeping both his

mstruments exactly zeroed. This will bring
him down low over the runway when he will
be able to land. At two points on his glide
path there are marker beacons, -
- which serve as a check on his
distance from the runway, and
also his height, as he knows
what his altitude should be at
these points. These beacons
are known as fan markers as
they resemble a fan, they are
very wide but not very thick.

Fig. 6 (Left)—

How aircraft can be

guided down ex-

actly in line with
the runway.

Fig. 10 (Right).-

How a Decca fix
is obtained.

Fig. 7 (Left)—
How a landing
aircraft flies on to
intercept the Glide
Path  bean and

———— 5 miles ——wta— 13,000 pet2 000‘-—5-6000'-‘

Jollows it down to-
the runway.

The Decca Navigator

There is another system of radio naviga-
tion which has been developed recently, and
is far more accurate than any previous
system. This system is known as the Decca
Navigator and is accurate to a few yards.

Imagine two transmitters, as shown in
Fig, 8, both working on the same frequency.
If these signals are received by a ship, it
will be found that the signal from station
(B) arrives slightly sooner than from statior®
(A). This means that they are slightly out
of phase. This can be seen from the draw-
ing, The Decca receiver on the ship is able
to measure how much the signals are out of
phase, and to indicate it on a dial. As the
ship moves the amount.that the signals are
out of phase changes. Thus the degree that
the signals are out of phase is a measure of
the ship’s position.

Thus on a map lines can be drawn to
show where the two signals are out of phase
by the same amount. These curves are
‘actually mathematical hyperbolae © drawn
with the two transmitting stations as loci.
This is shown in Fig. 9. ’

In the Decca system the transmitters con-
sist of one master station and three slave
stations, To obtain a fix it is necessary to
obtain two intersecting posiiion lines,.and
-actually only the master and two of "the
slave stations need be used, For example,
suppose a ship wanted to find its position it
might find that the difference in the phase
between the master and No. 1 slave station
was, say, half cycle, and between the master
and No. 2 slave station was, say, quarier
cycle. Then the ship’s position would be as
shown Fig. 10.

% Cycle out Y Cycle out
L of phase Signals of phase //2 COP
»COoP in phase

o Slave
station

Master o
station

Hyperbolae

Fig. 9.—Two stations transmitting on the same
Sfrequency form lines where the degrees of out-of-
phase is the same.

- S

This line is Y cycle
out of phase with

Master
master and No2.slave

This line is Y5 cycle out

of phase with master
and Nol slave
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ddditions to the
PIN. Qurior Lathe

These Will Greatly Add to Its Scope

HE simple lathe described in the May, BY
1957, issue of PRACTICAL MECHANICS

. as been made with a few modifica- 2
tions and works very well. Two.cycle rear J. ROdgeI

— o e Fig. 4.—The bufﬁng machine set up for
polishing  household cutlery, etc.

“Wire attached to spring inside tube for fixing t};e throw away from the centre of the metal
Guide screwed plate. N
under table to The “head” and “toe” of the jig-saw
prevent blade Jig-saw frame made o5 seperate unle—, are shown separately in Fig. 3. The table
bending o JI( $— - was an old Hobbies fretsaw table and was
= i ];“ = ——""P fitted using dowels, as shown.

i 5 .

1, 3 Buffing Machine

Ai ‘1 The materials required for this include a

g discarded lamb’s-wool distemper roller, two

’;é".’;é discarded thread tobbins with the flanges
I & removed on the lathe and a 4in. length of
l L . 3in. dowel. The two bobbins are mounted

) on the dowel and the projecting part of the
dowel and the bobbins covered with lamb’s-
ih wool from an old glove. The distemper
: roller is mounted between the headstock and
W

CRADLE

3°screws  tailstock as shown for polishing large flat
— — = — =5 w1 (each end) surfaces; the combined bobbins and dowel
i ——] i+ are fixed on the back of the tailstock and
o toT e i ‘:] ~ — used for polishing eggcup bowls, spouts and
i /9.,.9?’" ‘ handles of silverware, the insides of candle-

t in P .
f:; m’;‘:ﬂ: ,go =53 255 tenston
<=5 spring with |
- = 35| eye at each
L = —= = =2 end

: 25" ('ﬁ,ia Vee-cut on

- .. 9 3 £ (,;7) inner tube

Fig. 1.—~General arrangement of the jig-saw and details of the modified lathe. Small screw |Gl fasten spring
clip to keep |C=20l eye with

hubs were used for the headstock and tail- It is made from a Eere s Dowe/ slorted tube at ) ;:.;:9 headless
stock and the lathe is powered by an ex- disc of steel fin. Z27° 5o B0 orie o sepected SeghtiiSin] Dingroed rod
Government converted Gen-motor, Ref. AM  thick X 2in. dia. 2 L. S Erison it
10k/22, type 29. The motor is better than X ¢in. bore and a 4 blade holder TR
1/6 h.p. and gives 2,800 r.p.m. piece of iron plate, (rorce 71t) = -
drilled as shown. s Upper arm | ]
The Jig-saw 'The disc and plate e 17 square) i
To work with the lathe a jig-saw was con- 2I¢ spaced by / die. Y3 i Iz
e e Ser N ey means of nuts, ) | ;
structed, the design ich was based on |0 e T Gramophone %
another article in P.M. The general > SP » l" 3 = need/eﬁxedl ! 2% :
arrangement is shown in Fig. 1, in which 2and a rear cycle Lower arm in dowel runs | i
details of the modified lathe can also be spindle —cone s 19§ square s | by |
seen. The jig-saw table is made to fit snugly soldered on for = - OUISILEE i
in the bed of the lathe. On top are mounted fitting to the head- ! - |
two guides of Iin. square wood, between stock spindle. The — = b v sk
which is clamped the jig-saw frame which eccentric pin is S u’z’,;,;”a’,’l‘;’_,/g +' ) - )
is made separately. positioned the dis- (tiding fit) 1% ﬂ| ' »’3":52’.
The eccentric device is shown in Fig' 2. tance required for oflo el ‘l_ ' (force #it)
2% A —
8 : Brass screw
— eye — Lo

Screw clip

.«9// "] ) , to stop tube
Hote in dowel 2,/5 splaying ot
W\ ] 2 with metal bush) the end
(it [‘ = for attachment
g to eccentric . \
arm . ¥%
e ."J
Rear cone Spacer (each sl'de) - 1

Solder o /3]

Fig. 2.—Details of the eccentric device. Fig. 3.—Full details of the head and toe of the jig-sav.
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Synthetic
leather bt(\t

Cradie with dlocks placed 10 grve COrract £ension

Fig. s5.~—Details of the machine
electrification.

sewing

sticks. etc. The device, which is shown set
up in Fig. 4, takes most of the tedium out
of polishing the household cutlery.

Sewing Machine Electrification

For this the actual lathe is not used, except
to turn up a small bobbin to the dimensions
shown in Fig. 5. It can be made from a
discarded thread bobbin. The pulley is fitted
to the motor and coupling to the sewing
machine pulley is by means of a Singer syn-
thetic belt, which costs §s. ¢d. This had to be
cut to shorten it and was rejoined with the metal
clip. A cradle was made as shown so that the
tension on the pulley is correctly maintained.

A Screw Centre

This is made by using one of the long
cones for us¢ in spacing on a rear cycle
spindle when a derailleur gear is fitted. A
1din. woodscrew is soldered into the end of
the cone with the right-angled face, while
the other end of the cone is screwed on to
the headstock spindle. The lathe is then
stood on end and supported with the screw
centre standing vertically as shown in Fig. 6.
A piece of plywood is either held or clamped
tightly to the tool rest and jammed down on
to the woodscrew point. Heat is then applied
till the solder melts, thus allowing the wood-
screw to be pushed down until it contacts
the tip of the headstock spindle. The pulley
wheel is then rurned by hand, until the screw
is centred. Let the solder set hard, and then
resolder the screw shank to the right-angle

( )

The National Do-It-Yourself Magazine

PRACTICAL HOUSEHOLDER

PRINCIPAL CONTENTS :
A Built-in Furniture Unit; Under-floor Ven-
tilation ; More About Mortar Mixes ; Know
About Nails ; The Twin-Leal Serving Hatch ;
A Corner Dressing Table; Concrete Plinths
For Garden Sheds ; Suggestions for Increasing
Storage Space; Furniture Repairs ; A Fitted
Woardrobe; Installing a Simple Electric Hot
Woater System ; Indoor Plant Display ; Surfaced
Hardboards ; A Simple Cheval Mirror; An
Easy-to-Fix Loft Ladder: The Swing Horse ;
French Polishing ; Four-colour Light Fitting :
Re-glazing Windows and Doors ; Re-Caning a

Chair Seac.
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face of the double cone. A heavy soldering
iron will be required as the smaller types
designed for radio work cannot convey
either degree or duration of heat necessary.
Use plumbers’ solder,

A Faceplate :

A gin.- dia. sheet steel disc must be
obtained first of all; the prototype was
obtained from a marine engineer. Find the
centre of the disc and scribe a line through
it right across the disc and then another
through the same centre point at right angles
to the first. Holes are drilled along this line
in all four directions from the centre, so
that woodscrews can be passed through into
varying stzes of wood block. The centre

" is drilled iin. and the metal round the hole

scraped clean. Finally, a cycle cone is
soldered on, using the method shown in
Fig. 7.

Plumbers

Fig. 6.—The lathe is
| stood on end so that
the screw centre is vertical.

1.—Sent in by W. G. Smith : Fractions

If 2 is 2/3 of 3, what fraction of 3 is 2/30f 2
2.—Sent in by Jameson Erroll : Sitver
Problem

What is the largest sum of money in
silver you can have in your packet and yet be
unable to change a ten-shilling note ?
3.—Railway Trains

Two railways trains, one 4ooft. long and the
other 200ft. long, run on parallel rails. When
they travel in opposite directions they pass
each other in five seconds; when running
in the same direction the faster train passes
the other in 15 seconds. What is the speed
in miles per hour of each train ?
4—From A. C. Airey: Sweet Tooth

A mother tells her daughter on her birthday
that she may buy as many ounces of sweets
as she is years old, and the daughter returns
from the shops with 2s. sid. change out of
10s. How old is she ?
5.—From D. Dalton: The Orchard

A man is setting out an orchard, and he
decides he would like six rows of trees each
having four trees. He orders 24 trees but is
only able to obtain half this number. This
does not disappoint him because with a
little thought he realizes that he can still have
his way. How ?

" Calico Buff and Grindstone

These are mounted on the lathe as shown
in Fig. 8. The calico buff is fitted on the
tailstock spindle and a cycle backstep fitted
on the headstock spindle. These cycle back-
steps, though not now made, can sometimes
be obtained from an old-established cycle
dealer or from an old bicycle. The back-
step is used to drive the calico buff by means
of a rubber grommet which provides a fric-
tion drive. The rtailstock and headstock
spindles should not meet inside the back-
step. The grindstone is mounted on the
back of the tailstock as shown.

3" - — Scrape and
o J2'e o \. Tin this
7 ” areq
@ | 2
v :
/ a (o]
/ vl
& /[ ofo 011]” wbo ey
Scrape and tin | Ll
this race o” o y

cycle coge .
. . o s
4 dia shocot stee/

Apply hot iron and
add plumbers
solder around
cone to make =

so/id block % -
R T~ —~ Nut to Aold piste
=" & whIlsT soldering

~ Spare re#r
spindle used
for centreing

7.—The method for soldering the cycle

Fig.
cone to the faceplare.
Calico buFf
) Srindstone

Rubber grommet
giving Priction grip

Tar/stock

MNeadstock
Fig. 8.—Calico buff and grindstone mounted
on the lathe.

6.-—Siln—plc Calculus
Most people who have done sufficient

calculus will agree that log e* fg;‘ (1)

Now if we take the right-hand side and
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¥ Y | Popular
N\ Combined No. 8
4 ~ Toolholder

/i andBit 18
A sturdy yet inexpensive tool for making
holes for No. 8 Rawlplugs. It isa one-
piece tool made from best tool steel and
is backed by the Rawlplug guarantee of
high quality.
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When you want to make really firm fixtures

//

3 sizes of RAWLPLUGS

in one carton 2/3

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

Rawliplug Tools

For the craftsman and advanced handy-
man Rawlplug tool sets are a boon. The
FOUR-IN-ONE enables four drills (8a, 10a,
12a, 14) to be used in the No.14 holder. In
a handy box it costs 7/9 and in a strong
roll-up wallet 9/6.

The UNIVERSAL EIGHT-IN-ONE has an
improved Knurled holder and takes
eight drills Nos. 6/14 £023/14. Inahandy
box it costs 15/6 and in a strong roll-up
wallet 17/9.

for masonry drlllmg the easy way

mrgiavEALH

Here is a cheap reliable masonry drill for the house-
hold handyman.
hand bracs or suitable electric drill. Just what you
need for that occasional domestic fixing job.

Four sizes are made for use in a

No. 8 (3/16”) |No. 10 (7I.'»2")I No. 12 (1/47) No. 14 (9/32")

Each Metalide drill is packed Green Brown Grey
with an instruction leafiet in Wallet Wallet Wallet Wallet
a strong plastic wal.et with

transparent window. 5/6 6,- 6/6 | 7,'

The most efficient, precision madse, long lasting masonry drill is the Rawlplug
DURIUM (with the free re—sharpemng service).
continuous drilling (Such ag industrial operation)., 13 Sizes are from No. 6 to
No. 30; 4 Rawlbolt sizes and 11 sizes for drilling right through walls. Pricesare
from 9/6 each. For drilling glass use the special DURIUM GLASS DRILL. Made in
nine sizos from §* to }* at 6/6 to 10/6 each.

Free Re-sharpening Voucher with each driil,

We strongly advise this drill for

THE RAWLPLUG COMPANY LTD., CROMWELL ROAD, LONDON, S.W.7

8639

POPULAR

3/- o/6

HOUSEHOLD
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HANDYMAN |

11/9

{ IRON CEMENT 1/9.

Rawlplug Products

DUROFIX 1/- and 1/6. The indispen-
sable adheslve for Instant use on
crockery, glass, wood. metal,
celluloid and the thousand and
one things handled bw the house-
hold handyman. Instant drying,
insulating, waterproof, and heat-
proof. Durofix Is grand for repairs
to electrical, sports and leather
goods. Commerclal tubes 5/-.
tlb tins 2/9d. 1 1b, tins 10/6d.

PLASTIC WOOD 1/-, For filling
holes, flaws and cracks in wood.
Can be cut, planed, polished and
painted like wood. Will take nalls
and screws like wood. It does not
blister, crack or decay. Natural,
Oak, Mahogany or Walnut. Tins:
+1b. 2/3d., } 1b. 3/9d., 1 1. 6/6d.

DURDGLUE 1/-, Undiluted Animal
Qlue of incomparable strength.
Ready for instant use for the
many purposes for which an extra
strong glue is needed. Wood,
cloth, fabric, felt, leather and any
greaseless surface can be stuck

with Duroglue. Tins: 4 lb, 2/6d.
1 1b. 4/9d.
TILE CEMENT 1/3, A strongly

adhesive LIQUID CEMENT for re-
placing tiles to walls, floors, fire-
places, hearths, curbs, etc. % 1b.
tin 2/9d.

Only needs
mixing with water and hardens

-very quickly.

It will repair metal articles.
When set and hard it will with-
standfire, water, steam,ammonia,
oil, petrol, and high pressures.

‘metal household articles.

Can be

PLASTIC METAL 104d.
applied in a few seconds and dries
in a.few minutes for repairs to

It is
not suitahle for electrical or
wireless connections.

DUROLASTIC 1/9.
manently elastic
jofnts to any dry surface. Resists
vibration or shock and will not
break away with expansion or
contraction. Non-crumbling,
non-staining, does not exude oil.
Can be painted. Ideal for boat
builders.

SOLDERING IRDNS 32/6. A
guaranteed electric tool which
will pay for itself many times over
by repairing and giving longer life
to metal household goods. In the
workshop it is indispensable.
Supplied with Standard Bit 32/6d.
Hatchet or Penell Bit 33/6d.
Voltages 100/110, 200/220, 230/250.

Forms per-
waterproof

Universal AC/DC. 6 months
guarantee.
CORED SOLOER 9d. A COMBINFD

SOLDER AND FLUX which 1s non-acid
but easy flowing. It is the best
quality obtainable today and
highly recommended.

FUSE WIRE 3d. 5 amp., 10 amp.
and 15 amp. wire for lighting,
heating and power respectively
all wound on one card for con-
venience. Instructionsareprinted
on the card which is punched for
copveniently hanging near the
fuse box.
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Letters to the Editor|

The Editor Does Not Necessarily Agree with the-Views of his Correspondents

CYCLING IN SCHOOLS

IR,—I would like to offer my congratula-
tions regarding the May edition of THE
CycLisT. I have never before seen an article
expressing so many facts and yet so interest-
ing. I was especially interested in the item
regarding cycling in schools. I heartily agree
that cycling should join other sports and be
taught in school. I am secretary of St.
Augustine’s Secondary School Cycling Club.
This I have discovered to my horror .is the
only cycling club organised by a school in
Glasgow and possibly Scotland.

There are, however, many well-known
cyclists who have offered to help me in my
aim of promoting school cycling, This year
I am promoting my first school champion-
ship. It will be over a distance of 40 miles

and will have two primes. I had hoped to
have an inter-school race in Glasgow.
Although this may not occur this year I am
sure that 1960 will see the first Glasgow
Schools Championship.

I was disappointed to read that it was a
cycling club, Kentish Wheelers, that first
organised schoolboy cycling. I would have
hoped that schools would have promoted
such races in conjunction with the school
sports.

I am sure in the next five years cycling
will become part of the school curriculum.
I hope the two pages in PRracTICAL
MEecHANIcs devoted to cycling will maintain
their high standard.—OweN J. J. Braby
(Glasgow, E.3).

Make Your Own Ukulele—
A Criticism

IR,—In the article, “ Make Your Own
Ukulele,” in the May issue, the fret
spacings cannot possibly be right, because
from Fig. 4 it can be seen that they do not
decrease in size regularly from the nut
towards the bridge.

Below is a table of figures accurate
to three places of decimals, and the
same figures corrected to the nearest
1/32 of an inch.

The biggest error in this table is

.019in., whereas the figures given in
the article have crrors as large as .ogin. I
more than four times as great.
Nut ... Spacing ... Tonearest !
inch 1/32 inch
1st fret 0.71§ 23/32 ,
2nd ,, 0.685 11/16
3rd ,, 0.643 5/8
4th ,, 0.603 19{32
sth ,, ... o0.570 9{16
6th ,, ... 0.536 17/32
7th ,, ... 0.507 1/2
8th ,, 0.478 15/32
oth ,, 0.450 7/16
1oth ,, 0.426 13/32
11th,, ... 0.400 13/32
12th,, ... 0.379 3/8

—@G. E. MANVILLE (Northumberland).

Author’s Comments

IR,—I have the following comments

. to make on Mr. Manvilles
cricisin:

Before submitting the ukulele article
1o you I took the finished instrument to

a piano tuner to check the tuning and’
tone. He passed it as being A.1, on both
counts.

If, however, the tuning does not satisfy
readers they have only to remove the
Jinger-board, which is secured by two
screws, and replace it with one made
to their own measurements.—

A. B. Orr.

ANONYMOVUS LETTERS

We Jfegret that we cannot publish
readers’ letters from which the full name
and address have been omitted.

Contact plates on
outside of door

-
A

0
I}

Automutically Operated
Garage DPoors
IR,—With reference to Mr. R, Watson’s
query in the April issue, the idea sct out.
below might be of intcrest.
As can be seen from the sketch, the doer
is wedge-shaped in section and is pivoted

Weight of door

above pivot is

of door below
pivot

\*

by solenoid

Flexible strips
mounted on front
of car

The automatic doors in use

near the top, this being so that the minimum
power is required to open it. In actual fact,
when the door is released, it swings into
a horizontal position, allowing the car to
enter underneath.

The door is held in the closed position
by a bolt at the bottom, engaging in a slot
in the floor. Two arms are attached to this
on which are mounted solenoids. These

/ equal to weight

Direction
e A of door
Bolt operated | | movement

solenoids arc connected to contact plates on,

the front of the door.

The source of power is the car barttery : j

and leads from this are connected to. two
feelers which project beyond the front
bumper of the car.
the doors so thar the feelers touch the con-
tact plates. The circuit is completed, the
solenoids operate and withdraw the bolt.
The door swings open, operated by its own

weight, brushing past ‘the contact feelers on :

the car. These are flexible for this reason.
The door must be closed by hand.—]J. P.
SCERRI (Malta).

Detinition

IR,—Mr. W. A. Patience in February’s
issue, poses the question, “ Is the human
mind capable of defining ‘ nothing’? ”° Mr.

The car is driven up t0'° |

13

1

K. E. Langner, in April’s issue, says yes. I '

agree with Mr. Langner, but not with the
premises he uses,

The fundamental factor in any argument
is the necessity of understanding the precise
meaning or connotation of every term used
in the premises from which is derived the
conclusion, Without a clear understanding
of this preciseness the conclusions are more
often than not erroneous. Furthermore, its
neglect leads to misunderstanding, for one
person may use one term, which normally
conveys one sense to one person, and which
may convey or may be interpreted in a totally
different sense by another.

I contend that every word was invented,
i.e.,, in the mind to explain or convey some
idea, e.g., the word “chair.” In the
English languags everyone understands and
knows what it means, and the majority of
people could give a reasonably good defini-
tion of it: because they have contact with
the concrete object chair. It is something
tangible. But the word “ nothing.” Whe
or what comes into contact with * nothing ” ?
No one. Does that mean it doesn’t exist as
something concrete? Yes. But, it exists
in the abstract sense. This brings us into
a different realm or state—viz., the state of
mental conception, Bu: it is very difficult
to conceive, l.e., to think of some thing or
word that does not exist in the coscrete.
Hence to define “ nothing ” we must attack
its meaning from a totally different view-
point. If I say “ Do not touch any:hing,”
it is equivalent surely to ‘“touch nothing,”
which means_ ie., the complete sentence to
refrain from doing som: act or acts: that
implies restraint or negation or a want or
an absence of som: act or deed. Five
minutes after the order has been given, if
all the things (concrete) in the reom have not
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PERSONAL

TARTING A BUSINESS ? An
,7 office, stationery. and all services
can be yours for a few shillings a
week. Write. Trans-Plantic Services,
30, Devonshire Drive, Stapleford,
Not-gmgham.

HOLIDAYS

(/A\IOE HOLIDAYS.—Hire
for your summer holidays. Smglc
Brochure, etc..
from: E. Barker. Dept. M., Calder
Grange, Mytholmxoyd Yorks.

FOR SALE
LASTIC, catapult, models,
3/16in. round, 9d. yard, post 3d.
C. Blundell, 472, Alcester Road South,
Birmingham, 14.

a Canoe

BATTERY RECORD PLAYER.
EMI, 9976, 6 v.or 9v. P & P. 4/6.
VALVE BATTERY AMPLIFIER.
39/6. 1§v.LT.60v.0r9 v, P. & P.3/6.
3 TRANSISTER AMPLIFIER. T79/6.
| control 9 v. P. & P. 3/6.

Stamp for free catalogue.

P.P.COMPONENTS LTD

etc., .

Street London, W.C.2, for insertion in the next available issue.

FOR SALE (Continued)

PPARATUS AND CHEMICALS.—
Gigantic price reductions. Save
pounds! Special offers; catalogue
free Scientific and Technical Supplies

(Nottm.), 1Ltd,, 286, Alfred St.,
Central Nottingham. !
({LEXIBLE SHAFTS, - Grinding

Wheels, Ceramic Iusulatoxs
Govt. surplus; s.a.e. for list.
Midgley. Hebden Road, Hnworth
Keighley.

IISEFUL HARDENING ; Metallur«y,
Muille/Crucibles, inside  6in.
4in, x 3in., 240/1 kW. 1,000 deg. C
29/6; p/p 2.9, .S.8. Engmeerm
57, New Road Rubery, Blrmingham

I{UBBER MOULD MAKING Com-
pound for plaster casting
granulated ready for use, 6/6 per lb..
postage 1/6 first 2lb.. 3d. extra each
additional 1b, Cash with order. J.
Stanton, 69, Charlton Road, Leeds, 9

IR COMPRESSORS,

der, two stage, 21/2 cu, ft. min.
at up to 450 p.s.i.: suitable for spray-
ing, -ete.; condition as new but
slwhtly store soiled; cost over £10;
bargain at 25/- each. Air Lines,
40ft., new, 30/-. Cooper, 10. Fowler
Street, Nechells, Birmingham, 8

219, Uford Lane, llford, Essex.
ILF. 0295.
HOUSE SERVICE METERS, credit
and ~ prepayment; available
from _stock. Universal Electrical,
221, City Road, London. Q14

OLYTHENE COATING POWDER.
Coats metal articles thh plastie
skin, Just heat article and dip into
powders. 8 colours. Sample and in-
structions  1/9. Trade supplied.
Router Cutters, lin., 7/32in., 3/16in..
only” 4/6 each, limited sup-
ply. WESTFORD, Cecil Avenue,
Enfleld, Middx.

GOVERNMENT SURPLUS AND
MANUFACTURERS CLEARANCE

VACUUM PUMPS. EDWARDS
TYPE As New, £4.10.0. ea.,

BALL RACUS, i” x i° bore, 1" x 3/16”
bore, §* x .” hore, 1/6-ea., i' x ¥ re,
2/- ea., 21" x 1" bore, 3/8 e:

NEWALL INDICA I‘OR CLUCK
GAUGES. M/m,

New. -~ ea.
. 85 ea.

5 4) v. reversibte,
totally enclosed 51
NIFE CELLS. 12 v, Samp 337 x 2§°
X 17 unused, 5/- ea 48i- d
PRISMS, Magnifying, 1 3/16' sq. on
adjustable frame, 2 filters, 5/- ea.
ALS. New. 3 element
g 5element. 27/6 . Co-ax. cable,
per yd, spaced 9d per yd
MAINS PO\\'I;R. PACK
80 m/amp. or -sr.abmzed 150 v ‘80 mlamp
with 6,3 v, winding, 3
MORSE KEYS, Sm'tll. ‘al-
/- lxrger. 3/8.
ONES.

medium,
Buzzers, 3~ ea.

HEAD Moving iron, low
lmpeda,nce. 8 igh, 9/-: bnlanmd
armature, lovu..lOl- high, 15°- ; mov-

ing coil, low only, 10 per pair,

KEY V ITCHES. D.P.C.0. each
way, 2/6 e

IVTILRNAL TELEPUONE SYSTEM.
10 lme. automatic dial. Complete,

£60.0.0.
\ll( ROSWITCHES. 2/-ea. "0/- Del‘ doz.
ROJMYI‘OR BULBS. 110 000 w.,

l"R\l \NIUM CRYSTAL DIODES.
1/e ea.. 10/- per doz.
SWITCH SOCKE T & I'LUG 5 amp.
Spm metal cased, 5/- e
VD(‘ \I(Yl‘()lls. GEARED.
Sma 1'and pgwerful, 48 r.p.m., 25/~ ea
Works from ains with suitable trans-
former and rectifter, 12 v, 16/-:
EPHONE

0 TEL
UNIT. Neon indlcabor, buzzer, buiit-in
generator, self-contained. Ex-
Admiralty. £5.0.0 per D'll‘
DRILIS. H/S, 9/16° No 2M.T.S.,, 5/- ea.
VENNER . ﬁYNClIRUNOUS AC,
;;%Tous For clocks, models. ete.,
RUBBER TORCHES. Ex Cinemas,
less batteries, 346 ea.
{éODGh AI;Rg SPA2RK PLUGS.
OZ.
110 v. A.C. MOTORS. i, I h.p,, €2.0.0 ;
1/811 £2.10.0 : 4 h.p.. £3.10.0.
LOVWERS, MOTORISED, 3 phase.
440 1j h.p.. £7.10.0 ca. Cost nbout £40.
{';}ESSURL GAUGES. 250 ps.d.,

HUGGETT’S LIMITED

24, P\VVSO.\S ROAD, WEST

le.

ROYDON, SURRLY,

l]!SS 9lIlACl(SAW BLADES., 9°, 6/-; 10°, 7/-;
- o

GENUINE BERNARD PLIERS, BLACK

FINISH, PER¥ECT CONDITION. Xo.108/5°

SNIPE NOSE, 8/8 pr.; No. 105/5° SIDE

CUTTING, 38 p
HSS. GT. TAPS Bil" 8/16*, 13; &7, 1/6;
5, 18 8, 2f- ea. set of 4, 5/9.

HES. S/F CUTTERS 3"x 1% 1319 33° x 5/16°,

18/~ ; 4" x 3,8, 25/-.

Al dlame!cra and most faces .Avmlablc at

correspondingly low prices.

TOOLS & EQUIPMENT LTD,, 8, Higk Stxeet
Markysate, HERT

" ASTRO TELESCOPE MAKING.”

Standard = Ramsden Push-in
Eyepieces. 3in., iin., in., focus, 35/-:
s.a.e. list. Ob ect Glasses from
10/6 Evemeces from 15/6. New-
tonian Mirrors, Diagonal Mounts.
Focusing Mounts, Tripods,
trial Telescopes and Microscopes, W.
Burnet, Grand Sluice, Boston, Lincs.

J'INE ART COLOUR PRINTS for

miniature picture frames, etc.
Sample selection and list. 5/-. S.AE.
for list only. Rushy Meade Studios.
School Rd., Blackpool.

OMPRESSORS FOR SALE.—Twin

Piston_ with t.ank 24 c.f.pm.,
£4, Single Cg’ All types
Motors. & A.E. for H.st Dept. P.M.9.

Wheelhouse, 13,-Bell Road, Hounslow.
(HOU 3501.)

IRCULAR GLASS DISCS for
grinding Astronomical Mirrors.
Smoothed and edged per pair with
abrasive 80, 180. 0, 320. 400. 600
superfine ﬂmsher
wax, fine Rouge. 6in. x lin., £2/15/-;
8in. x 1lin, £3/15/-; 8in. x liin,,
£5/15/-, post paid. Money refunded
if dissatisfied. H. Gibbs. 75, Port-
manmoor Road, Cardiff, S. Wales,

YPODERMIC SYRINGE, 2cc.,

*glass, with 2 needles, only 3/-.

post free. Spare Needles 2'6 per

dozen. Many uses, oiling, laboratory

work. etc. T. E. chkmson. 12, Bath
Street, Liverpool, 22.

(‘0 PLANING and

) Machmes, 30in. overall, adjust-
able cut, heavy ballraces. £6/7/6,
also 4}in.. 5in. and 8in. Planers at
low prices. Combination Woodwork-
ing Lathes., heavy-duty ballraced,
£11/18/-. Build your own circular
saw cheaply. New type Circular Saw
Spindles from 37/6, full range for
Saws up to 30in. dlamex.er also Com-
bination Spindles for sawing and
planing. All machines fully guar-
anteed: terms. Send 6d. for lists.
Generous _terms to trade. Ortan
Lathes, Falcon X\;orks, Costessey,

Norwich. Dept.

l 000 ONLY ex-Govt. 24v. Motors
to clear, 1} x 5in. long,

driving shaft 1liin. x 5/16in.. 6/6 p.p.

Iéewl:ss 14, Mill Street, Wantage,

erks.

Rebating

single cylin- |

" chance to make

Terres- |

WATCHMAKERS |

RADE WATCH REPAIRS, Pearl
Rethreading, Dial Restoration,
Best prices for old gold and silver.
Lawson for workmanship-and value.
Send for list. J. J. Lawson, Dept.
g\d 10, Victor Road, Bradford 89,
orks,

ATCH REPAIR SERVICE, un-
rivalled for reliability and

s eed, cougled with  reasonable
arges. jobs  welcomed.
Maberial supplied. Hereford Watch
Co., 13, St. Owen Street, Hereford.

NIR de WET, Figtree, Rhodesia,
can fully endorse the above.

WATCH PARTS
For all makes of watches, tools, instruc-
tional books. etc. Special Kits for be-
ginners, Send 6d. for * Super Bargain’
Catalogue.” 'I. . LOADER (Dept. B),
Watchmatiers Mall” Order Nervice,
Milestone Rond, Carterton, Oxford. I

EARN to .be a Watch and Clock

Repairer in your spare time and
earn extra money at home. We can
supply everything you need at

unbeatable prices, including instrue-
noxml books. Swiss watchmakers’
tools, watches, watch and clock
movements, lathes, cleaning mach-
ines, all spare parts for watches and
clocks, etc. We also have a fine
selection of musical box movements
and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers  Supply Company (Dent.
PM), Carterton. Oxford L

RADIO

UILD YOUR OWN HI-FI at home!

At last, for reasonable cost--the
your own' guality
Hi-Fi audio equipment and to gain
the knowledge to service and main-
tain it. Free brochure from Dept.
P.M.20, Radlostructor, 46, Market
Place, Reading, Berks.

SAVE MONEY AND ENJOY con-
structing your own _Heathkit,
radio or Hi-Fi equipment. Free com-
Brehenswe catalogue available from
avstrom Ltd., Dept. PMI1, Glou-
cester.

WOODWORKING

OODWORKING MACHINES. All
cast-iron constructed. Complete

Saw Benches, T7in., £4/15/-; 8in..
£5/10/-; 10in., complete motorised.
£30.  Planers. 5in., £12 : Bow! Turn-

ing Heads, £4. with 8in. Saw Tables,
£7/10/-, Lathes, £7/10/-; Combina-
tion Lathes, #£10/10/- Motors.
Pulleys, Belfs, etc. 12 months’
writtan and money refunded guaran-
tee. 4d. stamp for illustrated book-
let. James Inns (Engineers).
Marshall St., Nottingham.

AWBENCHES, 8in, to 30in.. from
£9: Motorised, £13; Petrol
Portable, £44. Planers, Bandsaws,
Lathes, Saw Spindle and_ Planer
Assemblies. Logging and Firewood
Machines, Chain Saws, Engines,
Motors ; deferred terms. Send 1/9
for handbook catalogue and hargain
offers. List free. Beverley Products.
Sturton-le-Steeple, 47, Notts.

TOOLS

PORT&BLE POWER TOOLS, new.
used, bought, sold, exchanged.
terms. Arthur Drysdale & Co. Ltd..

Commerce Road, Wood Green,

58,
London, N.22. gBowes Park 7221.)
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SALES AND WANTTS
The pre-paid charge for small advertisements is 6d. per word, with box number /6 extra (minimum order §/-).
together with remittance, should be sent to the Advertlsement Director, PRACTICAL MECHANICS, Tower

Advertisements,
ouse, Southampton

HOBBIES

SEREN '
ASTRONOMICAL SUPPLIES

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

A.E. for free details.

PAINT LINING TOOL. rolls 1/32in.,
1/16in. and in. stripe. 3/3 post

free. Roaring 5in. flame Spirit Blow-

torch, 8/6. post 9d. List stamp., P.
Welling-

Wren Mfr. Co.,
borough.

GILMOUR - VALE
ENGINEER’S GAS
TORCHES, self-
blowing. Fully equal to a blow-lamp.
For town gas : I’/6 and 25 6.
Calor gas : 176.
Particulars and ten-page book of
instructions on Soldering & Brazing
free, also price list of the materials,
4 3d. stamp.
G. M. VALE & CO,, 55, Park Road,
Wellingborough, Northants -
STRONOMICAL - TELESCOPES,
Grindiniz Polishing Kits, Mirror
Blanks uminised Quartz-coated
Opncal Flats, etc. . for lists.
J. Mays & Co., 20. Clover Road,
Tlmperley, Altrincham, Cheshire.
IN. ASTRO MIRRORS, } wave
accuracy, aluminised. F/9 from
stock, £7/5/-. Rock, 85 ° Watercall
Avenue, Coventry.

HANDICRAFTS

NEW MUSICAL
BOX KITS

FROM 2 | /= COMPLETE.

Movements only from 12/9.

Please send 3d. stamp, or call for new FREE
illustrated brochure. Trade supplied.
THE SWISSCROSS Co. (Dept. V),

202, Tulse Hill, London, S.W.2,

Wollaston.

o

-
K
4

-

PHOTOGRAPHY

‘LASGOW., If buying., selllng of
exchanging modern Cameras,
Enlargers, Eaquipment. Tave Re-
corders, etc., for the best deal, call

.or write to Victor Morris, 406, Argyle

sSt., Glasgow, C.2. (Central '8958.)
ELILOWS, Camera, Enlarger, Pro-
cess. Industrial Collapsible
Machine Quards. Beers. 4, St.
Cuthbert’'s Road, Derby. (Tel.:
41263.)

XPOSURE METERS.—Build your
own Double-range Incident Lxght
Exposure Meter with 50 x 37Tm
photocell, /1.4 to /32, 1/1, 000(.!1 to
60 sec. film speed, 19 to 37 deg. B.S.,
complete component kit 50/-; s.a.e.
details. G.R. Products, 22, Runny-

mead Ave., Bristol. 4.

HOME BOAT BUILDING

DASY TO FOLLOW KITS to build
a Boat at home—for Cabin
Cruisers, Runabouts. Canoes. Prams,
Dinghies and Enterprise Sailing
Dinghies. Brochure from: Wyvern
Boats (Wessex) Ltd., Milborne Port.
Sherborne.

L |

T-0-0-L B-A-

Engineers—Carmpenters—etc.

Thread Gauge, 28 blades W /B.S.F
heavy gauge. Ex-Govt., 8/9.

50in., 21/-.

UPLANDS 6987. 8-7 p.m.

and Plumb, builders, 30in., 10/6. Feeler Gau;es 10 blades .0015—.025in., 3/11.
Mechanics Tool Boxes, 12in. x 6in x 8in.,
Spanner sets of 5 D.[O.fend, }in.-}in. S.A.E., boxed;
hardened and tempered, 7/6 per set. Rustless Steel Ta
Files 1 doz. asstd 6in.-12in., Sheffield (box
C. & P. EXTRA, 'Send 3d. stamp for LIST.
SHALLESS ENGINEERING CO. LTD,, WHYTELEAFE STATION, SURREY
mcludmg Sats_

R-G-A-I-N-8 ! !

Examples : Callipers, 6in., Ex-Govt., 1/6 per pr. Level

Screw

s, leather case, hncsl qlty.;
) Job Line, 12]11.

Wed. 8-1 p.m.
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ELECTRICAL

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-
rices, e.g., 5 amp. Twin Cable,
35/-.100 yalds Lampholders, 7/~ doz.;
51t. Battens, 40/-; quality and imme-
diate despatch guaranteed. Request

tive

list. Jaylow Supplies, 93, Fairholt
Road London, N.16. (Telephone:
Stamiord Hill 4384.)
1 / HOOVER MOTORS,
240 ‘ 50 c.; a few 210 v. S/P
1,425 rev., new; sale due to discon-
tinued  line, resilient  mounting
£4/18/6; solid  mounting, £4/14/-.
Dental Manufacturing Company,

Preston New Road, Blackpool.

BRAND NEW
BROOK ELECTRIC MOTORS
Single Phase, } h.p. 1,500 r.p.m
h.p. 1,500 r.p.m,
h.p. 3,000 r.p.m.
{ h.p. 1,500 r.p.m. £II
| h.p. 3,000 r.p.m. £I1. 0. -0
Fully guaranteed by makers, approval
against cash. Carriage paid mainland. State
voltage.
BLOOD & CO.,
ARCH STREET RUGELEY, STAFFS,

EDUCATIONAL

INTERNATIONAL CORRESPOND-

SCHOOLS, Experienced
coaching for all leading professional,
trade, technical and general exams.
General Certmcate of Education;

S.; IC WA, \hnagemeni M

IMechE Brit.I.LR.E.;
and many "others. Write
book stating  subject
to: International Correspondence
Schools, 71, Kingsway (Dept. 521A),
London, W.C.2,
OW AND WHY ” of Radio and
Electronics made easy by a
new, non-maths., practical way.
Postal instruction based on hosts of
experiments and equipment-building
carried out at home. New courses
bring enjoyment as well as know-
ledge of this fascinating subject.
Free brochure from: Dept. P.M.12,
Radiostructor, 46, Market Place,
‘Reading, Berks.
ATHEMATICS — Physics — Elec-
tronics: courses for G.C.E.. etc.:

Grammar School education not
-required; from 5/- weekly, Write:
Senior Tutor, Tutorials. 200.

Buchunan Street. Glasgow.
AUGHTSMANSHIP & ENGIN-
ERING MATHEMATICS. Easy-

to-learn home study training by

qualified teachers, Write for free
booklet to International Correspond-
nce Schools, 71, Kingsway (Dept.

ole). London, W.C.2,

SITUATIONS VACANT

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

¢ and Guilds, G.C.E.,, etc., bring
high pay and security. ‘' No pass—
no fee " terms. Over 95% successes.
Far details of exams and courses in
all branches of Engineering, Building.
Electronics. etc.. write for 148-page
handhook—free. B.I.E.T. (Dept. 9678),
London, W.8.

MISCELLANEOUS

AQUALUNG and Compressor Equip-
ment, Ballraces and Mis-
cellaneous Items. Lists 3d. Pryce.
157, Malden Road. Cheam.
IN A MYFORD SUPER 7.—For
details see my list No. 34, Over
3,000 items. mechanical, electrical.
instruments. materials. stock. nuts,
bolts, screws, washers. tools, etc.
I'll bet it’s the most Interesting Hst
you have ever seen. K. R. Whiston
(Dept. M.P.C.), New Mills. Stockport.
- FORTUNES in FORMULAS.” 900-
page American book of formuls.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2),
Hastings.
ARAVAN AND TRAILER CHASSIS
“ of all types made to your speci-

fication. Free quotations on request.
Velmore Products, Lisle Avenue,
Kidderminster,

FIBREGLASS

PLASTIC UNITS

Experimental Glass Fibre Unit, 14/9,
Plastic Metal for Gear Casting, Plastic Dies,
etc., 14/3, Porcelain-hard Cold Semng
Finish for food preparation surfaces, baths,
washing- machines, etc., 16/9 pt. in white,
cream, black, sky blue, red, clear and
sluminium, S.AAE for Information lise,
price list, etc. SILVER DEE PLASTICS
(Dept. 3), Hartington, Staveley,Chester-
ield, Derbyshire,

NEWNES PRACTICAL MECHANICS

HIGHSTONE UTILITIES

Ex-R.A.F, 2-valve (2 mn) Microphone
AmplHiers, as u in pane intercom.,
in selr-contalncd metal case : can be used
to make up a deaf aid outﬁt intercom-
munication system, or with cry: set,
oomplete er.h valves and Fitting Instruc-
t 8/-.  Useful wooden box
wlth ﬁ rtltlons to hold amplifier, 2(- extra.
fier, containing resistances, con-
deusers transformers, switches, etc., but
less valves. 10/-, post 3/~ Hand Micros
phones, with switch in handle and lead,
56. Tannoy, 7'«. Similar instruments,
moving coil, §/8. All post 1/8. Mask type
with switch, 3/6. at )llktﬂ.
5/-, post 7d. Mlke nunom (carbon), 2
Moving ooll‘ 3/6, post 4d,
Soldering  Irons. new: stleamllned
iron is fitted with a pencil bit,
50 watts, 11/8. Standard lron wlnh adjusb—
able bit, 200/250 v. 60 watts, 13/6. Heuvy
Duaty lIron, 150 watts, 186, all post 1/-.
These irons are guaranteed, and all parts
are replaceable.

Meters.—20 amp. 2in,, m/c 86: v.21n,
m/c, 8/-; 150 v. 2in.. or- 35 amp..
2in., T.C., 6/-; 4 amp.. 2un. . in case
with switch, o mjc,

mA

7/8. all post excra ‘Meter (L. & R. )com.am‘
ing 2.500 microamp movements, 9'-, post 1/6.
Bell Transformers.—These guaranteed
transformers work from any A.C. mains
giving 3, 5 or 8 volts output at 1 amp.

operate bulb, buzzer or bell. Will supply
ifght in bedroom or larder, etc., 8-, t 1/-,

Similar Transformer but output of 4. 8 or 12
volts, 136, post 1,6. BUZZERS for use with
either the above or batteries, 4 3. post 5d.
G, P.0 'l'ele hone Hand Comb. ﬂels, 12'6.

post elePhone Hand Generator,
88 803& '9/-. ephone Bell, 3'6. post Sl
S.B. Neon Indleator L.amps, for use on

mains to show “live * side of switches, ete.,

8/6 pont M Neon Indfcator, complete
pencil type, with vest-
[ocket cllD. 7/& POSt 5d.
srystal Sets. -Our latest model s a real

radio recelver, fitted with a permanent
crystal detector. Have a set in your own
room, 1"/6 post 1/- 8Spare Permanent

Detectors, 2/- each. When ordered separ:
ately, WB: with clips and screws, 2/10, post
8d. Diodes, 2; Variable Con:

2'8, post 8d. Headphones, brand new,
8. G. Brown, G.E.C., etc.. super-sensitive,
23 a Headphones in Good Order,

ir,
6/=, Better Quality, 7/6 and 10/-. Balanced
Armature Type (very sensitive), 13/6
New Single Earpieces,

2:6, post 8. Money refunded if ot com:
pletely satisfied.

HIGHSTONE UTILITIES

58, NEW WANSTEAD, LONDON, E.11.
New Dlustrated List sent on request with
-2 stamp and S.A.E. Letters only,

‘“ ARCMOBILE "
ARC WELDING SETS

ARrcMOBILE |J
£17 10 0

Including delivery,
A complete self-contained Arc Welder
using standard flux-coated elecirodes of
14g, and 16g. 210/250 V. A,C. Mains

You Can Become a

HANDICRAFTS
TEACHER

Experience not assential

Men who enjoy making things in wood
or metal can turn their hobby into a
permanent and interesting career.

in a job you would really enjoy can
be yours if you become a Handicrafts
Teacher. Let us send you details
of the easiest and quickest way to get
the necessary quﬂiﬁca:ion.

Wae definitely guarantee
**NO PASS—-NO FEE"™

If you would like to know about our
unique method of preparing you for
one of these appointments write
to-day, and we will send you an
informative 144-page Handbook—FREE
and without obligation. Mark your
letter °* Handicrafts Teacher.”*

B | ET BRITISH INSTITUTE

OF ENGINEERING
591, Collags House,

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

Shore hours, long holidays and security |

GOVERNMENT
SURPLUS BARGAINS

MULTII-PURPOSE MOTORS. Low
voltage. with gearbox. 24 v, D.C., but
good at 12 v, or lower. Two shafts.
4and 16 R.P.M. at 12 v, 6 and 24 R.P.M.
at 24 v. Operate 3 sets of cams and also
plunm giving powerful lateral thrust.
Takes under 1 amp. Wondermlly versa-
tile motor. Eac post 2/-

ROW \OLTAGE MIYIORS. 6/12 v.
Each 7/8, 1’

BATTER (‘ ARGING TRANS-
FORMERS, 11 v. and 17 v, A.C. (for €
and 12/; Charging at 14 amp.). Bach 17/6.

post 1,

RI,CTIFIFI‘S to sult above. Kach 9/-,
(These formers and recti-

ﬁers wm run above mo

TELFEPHONE HANDSETS (two in

battery make intercom.).

Each 17,6, post V/

MAINS "m.r_gln-'l ERS. 0/900 v. A.C.

Each 25'-, b
TR long. Very rigid
(not telesoonlc) Fﬂ.\l]v adapt to camera.
etc. Each 12/8. pest 26,
MOTORS. 20250 v. A.C./D.C. F.HP.
approx. 80 watas, High Speed. lin. shaft.
Converted ex-R.A.F. motor generator
_—power about equal 1o sewing machine
motor.) Usefu! addition to workshop.
Each 30/-, post 2/8.
Send 3d. stamp for list of other motars,
transformers, pumps, lamps. switches, slc.

MILLIGANS

24, Harford Sireet erpook, 3.
Money Back G

THE JEFFERY

 TRANSFORMER GO.

{Winders to the lace Galpins)

LONDON, S.E.I4 TiDeway 4458
Leaflets sent gladly on request

99, EDWARD ST.. NEW CROSS,

tion 13 Amos. Welds sheet metal down to
222. and steel and iron section up to 3/16in.
thick in a singie run. Heavier sections can
e welded by multiple runs (building up).
Infinitely variable welding current by hand-
wheel, Maximum weldlng current 65 Amps.
Minimum 15 Amps. Weight 85 lbs.

Dimensfons: 11in. high, 12in. wide 13in. long.

HARMSWORTH, TOWNLEY & CO.

)ORDAN STREET, KNOTT MILL,

HANCHESTER

New and reconditioned 15 day clock-
work and electric switches

rom  35/-
Send S.A.E. for illustrated detalls to.-

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

AUTOMATIC (TIME) SWITCHES

{

NEW CABLES & FITTINGS

TOUGH RUBBER CABLES
Per yd. 25 yds. 50 yds. 100 yds.

6id. 1216  22/6 43/4
9. 31/3 606
8d. 28/6 55/9

34 g 86/9

ll

599 1182

378 17

. 1044, 48/6 © 7/029, 80/.

2/-: 7/029," 19/-, Earth
1020,

/044 Twin

yds.. 1
I‘wlsled 25 yds 11, &0 yd
pVC, Lead Ca bles of adt sizos. Holders, C.6.
- Batt,en _12~. Roses, 2-plate. 8i-
-plate. doz.. Junc. Boxes. 1/
Lge., doz.,

1-way,
. 24/-. Ceiling
2 2—way 6/-. 2 amp.
-pln Sw. plugs and tops, . 3/-. 5 amp.
3-pin Sw. plugs and Tops ea 5/6 15 amp.
3-pin Sw. plugs= and Tops, e

xl5/6 Slxl 76: 3x3x4 76
3¢ x §, d - 3 xl.ﬁ/-.3lx§.7l-:
4x1, 9/-. Cable Clips, Sml., 2/9 ; Med., gN,
:2141’& 10 amp. D.P. Insulated Sw fuse

se, 19/8.
Sw, gear,
5 Lamp Bulbs,
75 watt, 15’- 100
watt, 19-; 150 watt Ba/- - 200 Whtt, doz
30¢-. Carbon Bulbs, Z)g\;(IGCP dozbmsgvl-
TS, w,, 50/~ 3
Car C 10 wds., F-: 100 yds., 25/-
Conduitand F‘lttlngs tin. and 1in. Industrial
Reflectors, Tubular Heaters, Fluorescent
Fittings, Time Switches, and all electrical
equipment. Fulil lists on request, Single
1t,ems su plled Satisfaction guaranteed.
ash with order ; carriage paid if
orders of £20 or over less b per

over 5‘.5

cent, discount, Open inc. Bat.,

9tol, 2t06; Thurs.9tol. Callers welcome,
LONDON

WHOLESALE WAREHOUSE

165 (P.M.), QUEENS ROAD,
PECKHAM, S.E.15

. Tel, : NEW Cross 7143 or 0890

ENERAL CERT.
OF EDUCATION

THE KEY TO SUCCESS E SECURITY
Essential to success in any walk of life ! What-
ever your age, you can now prepare at hame for
the lmporum new General Cert. of Education
Exam., oo " NO PASS—NO FEE™ terms.
You choose your own suNecls‘Edmmmnnl
C ialor T
big cxtension of subjects gives cveryonc the
chance to get this valuable Certificate.
SEND FOR FREE 134 PAGE BOOK
Full details of how you can obtain the General
Cert. arc given in our 186-page Guide—Free
and without obligution. Personal advice on
request.
Werite tasday, Schoot of Carecrs, Dept. 160,
29-31, Wright's Lane, London, W.8.

% School of Careers

CHEMISTRY APPARATUS

Send 3d. stamp for
COMPLETE PRICE LIST

Booklets:
* Experi-
ments” 1/2

“Formuiae”™
12

* Home
Chémistry =
new ed., 2/10

Post Paid.

BECK (8cientific Deot. A)
60 HIGH STREET

Stoke Newington, London, N.16

BUILD YOUR OWN

Printed iflustrated instructions 1/6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, 8t. Margaret’s, Twickenham, Middx.

CANOE

INTRODUCING A NCW

PORTASS S.C. LATHE

3l'm x 17io. Bachenrerl Bench Lathe,
ith

plnte. change v\hn»ls etc. l-‘lutor vees drive,
228.15:04. Casb or terms. Sutisfaction guaran-
teed or remittarce refunded in full. Ex Works,
Detuils, Dept, P.M,,

CHARLES PORTASS & SON
Buttermere Works, SHEFFIELD, 8

—
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been touched, it implicc and means a sort
of want or absence of some thing (act- or
deed performed) whether the concrete things
desire or feel or do no: desire or fecel this
,absence is a different question. Accordingly
I conclude that nothing is the absence of
something, i.e., anything, just as light is the
absence of darkness. Here I am willing to
concede that light is not properly defined,
because it may be defined as a physical
element. But how may one define darkness
then? It seems to me that to do so one
must of necessity define it thus—darkness is
the absence of ligh:t. Other examples are
* Fear is the absence of courage.” Here 1
do not use the word “afraid ” because one
may be intensely afraid and yet perform
some courageous act. Hunger is the absence
of food. Pride is the absence of humility,
etc. etc.

And apart from what I have inferred
above Mr. Langner’s definition that * By
nothing is meant nothing to the power abso-
lute,” is false because in defining any term
one cannot use in the definition the term or
word they are defining, e.g., one cannot say,
“ A triangle is a triangular figure,” nor “ An
aeroplane is an aeroplane with wings and it
flies,” nor “ A circle is a circular line running
round an equidistant central point,” etc.

Re his “explanation of creation. What
does he mean by “creation” ? Does he
mean something, i.e. anything made out of
nothing; or something, i.>., anything made
out of something else? It is the differentia-
tion between these two definitions that
cxplains creation. By that I” mean the
ability to conceive of the difference between
something (anything), ie, concrete and
nothing_ i.e., abstract.

If Mr. Patience and Mr. Langner arrive
at the mental point or attitude where they
can conceive this differentiation, it ought to
be quite easy for them to arrive at a defini-
tion of creation. I should like to make it
clear that this will not explain creation, any-
more than defining that light is the absence
of darkness will explain light, for defining
and explainint are too distinct words or

terms, with vastly different connotations,
defining that X" is some number won’t
explain X".

In the February issue Mr. Waterhouse
stares that you cannot create anything from
no hing and infers conclusions from this
statement. Perhaps Mr. Waterhouse would
explain the difference between:

There is nothing to make anything from;
and, there is nothing to create anything from;
or, there is nothing to make anything with;
and, there is nothing to create anything with.

Finally “You (assuming this ‘You’ to
mean a human being) cannot create any-
thing from nothing,” does not mean it can’t
be done. For this is particularising, and
for any such statement to be true the term
“You® must include all possible “ You’s.”
* You can’t walk ”” may be true with respect
to thousands but it is not true with respect
to all, i.e, all who are potentially capable

NEWNES -PRACTICAL MECHANICS

of walking. No statement or definition is
true unless it includes in its terms all
possible kinds or types of the particular term

to which it refers.—MICHAEL M. A. COPPINS ~ &

(Co. Cork).

Theory of Gravitation

IR,—This letter describes my new theory
of gravitation in more detail than the
one printed in the August, 1958, issue. In
my opinion, space is filled with very minute
particles of atomic dust, which are constantly
being created by atomic explosions on all
the suns that exist in space. This dust is
the medium that transmits the enormous
power from these explosions in the form
of very high-frequency shock waves. To try
to measure the strength of this:enormous
power, which is flashing through space in
all directions, would be impossible because
we have nothing to stop it in its entirety;
even our earth itself can’t stop it all, simply
because it-is not solidily locked.

If we could produce a block of lead one
cubic mile in size, I don’t think it would
stop and absorb one-thousandth part of the
energy passing through it. For this reason
I cannot accept the theory that one body
has a gravitational pull on another. My
explanation for this is that each offers some
resistance to the waves and therefore the
area between them is of a slightly lower
pressure,

An electro-magnet appears to us to pull
a piece’ of iron towards its poles, but it
does nothing of the kind; what actually
happens is that we have artificially produced
shock waves which neutralise the waves from
space of a similar frequency between the
poles of the magnet, thereby creating an
area of lower pressure and the iron is just
pushed into it.

All bodies in space are more or less com-
posed of the same substance, the main differ-
ences are size, density and temperature.
Why some are suns can easily be explained
by the simple fact that they offer a more
solid front to these powerful shock waves.
The size and density govern the tempera-
ture of any body in space. Planets like our
earth with a cold crust are not big enough
and dense enough to offer sufficient resist-
ance to these waves of pressure to create
a very high temperature needed to make
them suns.—J. CLAYTON (Wednesfield).

Metallising Children’s Shoes
IR,—In reply to W, J. Mullins’ query
re the above. The shoes should be
thoroughly cleansed from all dirt and grease.
Smooth all rough spots with fine glasspaper.
Apply two thin coats of “ dove grey” paint
(flat) as a base for “silver ” lacquer (applied
with a camel-hair brush). A similar process
using “yellow chrome” or “yellow
ochre” as a base for “gold” lacquer.
But allow sufficient drying and hardening
time in each case between applications.—
R, B. GArNisy (Ilfracombe).

Driverless Trucks
BOUT a year ago, EM.I. Electronics
A-Lid, of Hayes, Middlesex, produced
the driverless trolley system known as the

Robotug, which the Western Region of
British Railways are at present experiment-
ing with in association with their battery-
electric platform trucks. The basic elec-
tronic driving system operates by a trolley
following a single wire laid beneath the
flooring, having an alternating current about
4 amp. of specified frequency passed through
it.

New Heat Resistant Polystyrenes
RITISH RESIN PRODUCTS LIMI-
TED, of London, W.1, have recently
introduced on to the market two new heat
resistant polystyrenes, Styron 700 and
Styron 440. Styron 700, a general purpose
grade, has the exceptional heat distortion
temperature of 106° C. and is available in
crystal and a wide range of colours. Styron
440, like Styron 700, has also been developed
to provide superior heat resistance (98°C.).
It 1s a high impact grade but the inherent
properties of general purpose polystyrene,
such as chemical resistance, dimensional
stability, specific gravity and electrical
properties, have been largely retained.
Reduction of Noise
NOISE in industry is a serious matter and
to combat this The Marley Group. of
Sevenoaks, Kent, manufacture an acoustic
pyramid. It is a functional absorber, formed
from rigid P.V.C., perforated and filied with
mineral wool. The base of each pyramid is
22in. square, including a 3in. flange; the
depth is 83in. When sound reaches the
pyramid, a large proportion of it is absorbed,
and unwanted reflection is eliminated.

Safety Code for Radioactive Device
HE Ministry of Labour and National
Service have recently published a book-
let entitled “ Radioactive Markers in Go-
devils; Safery Precautions.” * Go-devils”
consist of tightly fitted rubber washer,
scraper vanes or wire brushes mounted on a
central core which are pushed through pipe-
lines by means of water or compressed air,
to detect obstructions. They occasionally get
jammed against these obstructions and loca-
tion of the stoppaZe can be an expensive pro-
cedure. The inclusion of a radioactive
marker in the central core, which is exposed
on contact with an obstruction, overcomes
this, because the gamma rays given off by
the radioactive material can be traced above
ground. A Code of Practice for persons
engaged in such operations is set out in this
publication,

/4 .
Lo DOOES Rizied)

‘Basic Electricity (In Five Parts) and Basic
Electronics (Im Six Parts). Basic Elec-
tricity cost 12s. 6d. net per part, and §Ss.
net per complete set of five parts. Basic
Electronics costs I2s. 6d. met per part,
and 66s. net per complete set of six parts.
Both publishe] by The. Technical Press
Ltd., of 1, Justice Walk, London, S.W.3.

IN this new series of training manuals lies
‘the core of a Standard Course of
Technician Training developed for the
United States Navy. The British edition
was prepared, with War Office approval, by
a special Electronics Training Investigation

Team. The approach throughour the

manuals is strictly non-mathematical. Only

the essential facts about each new concept

or piece of equipment are used and each is

illustrated by a cartoon-type drawing.
Basic Elecrricity deals with D.C. circuits;

A.C. circuits and D.C. machines., Some of

the principal subject matter appearing in

Basic Electronics is: power supplies and

rectifiers; amplifiers and oscillators; trans-.

mitters and receivers; frequency modulation
and transistors.

Films For Industry, issued by the Central
Office of Information, Hercules Road,
Westminster Bridge Road, London, S.E.1.
151 pages. Price 2s. 6d.

HIS is the I1959-60 edition of this
catalogue and it is divided into two

parts, The first par:t contains classified
lists of films, the second of filmstrips.
Each title is accompanied by a short des-
cription. There are also several photographs.

Decorative Flower and Leaf Making, by
Frederick T. Day. 102 pages. Price
8s. 6d. met, Published by C. Arthur
Pearson Ltd.,, Tower House, Southamp-
ton Street, London, W.C.2,

HIS book describes how authentic
flowers and leaves in three dimensions
may be made from coloured paper for
decorating the home or schoolroom. The
craft may also be carried to the professional
stage for display work in shops and theatres.
There are 61 drawings and photographs and
some attractive colour plates.
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TRADEK
NOTES

A REVIEW OF NEW TOOLS, EQUIPMENT ETC.

Petrol Outhoard Motors

THERE are three Perkins petrol marine
outboard motors, each has 2-cylinder,
2-stroke power hedads and develops maximum
power at 4,500 r.p.m. They use petrol-oil
2-stroke mix-
ture fuel.

The engines
have forward,
neutral and
reverse gears,
and are fitted
with  built-in

recoil hand
starters,
although the
16 h.p. and
outboard :: }:; = e3: :;pc.
e available also

with 12-voht electric
starting.

The 6 h.p. cngir)e,
with a cubic capacity
of 154 cc. (9.42 cu,
in.), weighs solb. dnd
has an 8in. X 63in.

twin-blade propeller.
The 16 h.p. outboard
has a 2iin. bore,
2 1/32in_ stroke and
325 cc. (19.94 cu. in.)
capacity.” A gin, X
rolin. two-blade propeller is fitted and

total wcxgh[ is 75lb. The 35 h.p. engine
has a capacity of 690 c.c. (42.35 cu. in.) and
wenghs 127lb, It has a 3 1/16in. bore and
2“m stroke, and is ﬁtted with a roin. X
13in. three-blade propeller. Further details
and prices from Perkins, Lid., Peterborough.

Bench Spot Welder

THIS bench spot welder is a high-class
unit that will automatically produce
precision spot welds on foils as thin as .003in.
The 7.5 KVA berch spot welder on steel
sheet up to 16 swg X 2 and wire

>

The 7.5 KVA bench spot welder.

up to 6 s.w.g. X 2, when used by un-
trained labour and on a production basis.
It is a completely self-contained unit and
includes electronic tuming, six heat stages
and a built-in water circulatory pump to
save the necessity of water mains connection.
The price is £108, carriage free. Models
available are 200/250v. and 380/440v. types.
Literature is available from the makers,
Triangle Products, Limited, Hyde, Cheshire.

NEWNES PRACTICAL MECHANICS

AMATEUR PAINT SPRAY

’I‘HE Tuffy paint spraying outfit that has
just been introduced by the Aerograph-
DeVilbiss Co. Ltd., 47, Holborn Viaduct,
London, E.C.1, is designed for the amateur
or small-scale painter. The outfit consists
of an air compressor that plugs into an
ordinary lamp fitting and weighs only 341b.
so that it can be easily carried around, I12ft.
of air hose and a CGA low air consumption
spray gun which will apply all commonly
used.- painting matenals. Tuffy is safe to
use in any surroundings—the compressor
has no exposed belts, pulleys or flywheels
and there is an air pressure control and
safety valve built in. The retail price is
£44 10s. complete and the outfit may be
obtained from paint merchants.

(Right)—The Tuffy paint spraving outfir.

THE SMALL

The small
Stanley Shaper.

SELE(CTA SCRAPER-SANDER

~ ELECTA POWER TOOLS have recently

introduced a power operated scraper-
sander which can be fitted to any popular
3. dnll. It scrapes and sands wallpaper,
woodwork, paint and polish, performing in
a tenth of the time what was formerly a
tedious hand operation. The scraper-sander
with its adjustable blade works perfectly
on o0ld wallpaper, old paintwork, French
polish and many difficult surfaces that require
renewing. Fit the blade and you have a
scraper, change the blade and you have an
effective sunder. The price is £4 16s. 6d.
and the makers are Selecta Power Tools

Lid.,, Hampton Road West, Hanworth.
Feltham, Middlesex.
NEW BRIDGES

DESIGNED by S. N. Bridges & Co. Ltd..

London, for use with the Bridges
Neonic Drill, their new spray attachment
consists of two units, a powerful lightweight

OUTFIT

STANLEY SHAPER

THE Stanley shaper-junior is designed for
work in awkward corners, or on more
delicate work, where a larger tool is incon-
venient. It can be used with one hand,
leaving the other free to hold the work.
‘The s4in. long blade of the shaper-junior
has exactly the samé tooth form as the big
Stanley shapers, and is attached to a strong,
comfortably gripped, red plastic handle.
It costs 7s. 6d., and replacement blades are
available at 2s. 6d, The manufacturers are
Stanley Works (G.B.) Limited, Rutland
Road, Sheffield, 3.

A rnew wmt
Jor the home
decorator.

* The scraper - sander. fitted to ; =4
“the) Selecta drill and with the
scraper blade in position.

ATTACHMENTS &~

spray gun. The unit will handle paihts,
distempers, stains and wood preservatives,
insecticides and fungicides. The complete
spray gun attachment costs £6 6s.

The home decorator

Nt

a n d enthusiastic
gardener  will find
this attachment of

immense use.

Also produced by
| s N Bridges is
a mixing attachment
which is basically a
long centre spindle
with a flat “‘ thread ”
wound spirally along
it. It will mix small
quantities of cement,
mortar, paint, distem-
per, cement paint,
concrete, etc., in an

The new spray gun attachment.

air compressor developing a pressure of
100lb. per sq. in. and a trigger controlled

ordmary pail — no
special container s
necessary, The price of this attachment is
19s. 9d.
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This model farm
cost less than 276

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 feft 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

PYRUMA

PLASTIC CEMENT

Obtainable from your local ironmonger or Hardwareman ahd
Art Material dealers. Ideal for making—

many

Model Railway Buildings and Accessories. Harbours,
Ship Models. Aijrport Buildings and Features.
Houses. Bookends. Ashtrays. Animals and Figures.
Plaques, etc.

Post this Coupon today for your Instruction Book.

CUT OFF HERE

To EEKYNISSTXTOLNER 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 Jetters)......ccovuuiieivenieraiiveroniancranninssiessausseicene
ADDRESS...cccovvveerrnnnnns

00500009000 a000500000 100000800 000000ssst0sess00nIn

0880008090 000ne000048680a6s00400000080000000995500090000 1460048400060000spes0scasnate
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ﬁ ﬁ/h/hg with I oCoSo

THE WAY TO SUCCESS

The great and growing demand of today is for TRAINED
men. Thousands more are needed, but there is no worth-
while place for the untralned.

Through I.C.S. Home Study you gain the specialised
knowledge that marks you out for promotion, for
SUCCESS ! I.C.S. teaches yqu in your own time—
expertly, quickly and easily. It is the world’s fargest
and most successful correspondence school, offering
courses for almost every branch of trade, industry
and the professions. No books to buy.

ADVERTISING &

SALESMANSHIP

Account Executives

Mait Order

Copy Writers’

Advertisement Managers

Commercial Travelfers’

Sales Management

EXAMS : Joint Inter.
A.A. & |I.P.A Finals.
Inc. Sales Mngrs. Ass.
United Com. Travel.
Association.

ARCHITECTURE &

BUILDING

Drawing and Designing

Quantity Surveying

Builders” and Surveyors'
Clerks

Bricklaying

Carpentry & 'oinery

Construction and Steelwork

Heating and Yentilating

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

COMMERCIAL ART
Elementary Art Training
Poster Work

Sketching

COMMERCIAL

TRAINING

Book-keeping and Accoun-
tancy

Costing and Auditing

| Company and Private Secre-

carial

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

Inst.

ELECTRONIC
ENGINEERING
Industrial Electronics
Electronic Computers
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Australia :
Street, Dublin.
New Zealand :

Please send me free booklet on...

CIVIL ENGINEERING

Highway " Engineering

Surveying and Mapping

Structural and  Concrete
Engineering

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

DRAUGHTSMANSHIP

{State which Branch)

Architectural

Drawing Office Practice &
Machine Design

Structural Drawing

Maths &4Machine Drawing

Woodworking Drawing

ELECTRICAL
ENGINEERING
flumination and Heating
Electricians’
EXAMS : Society of En-
gineers. C, & G. Cert.
in Elec. Eng. Practice.
C. & G, Cert. in Elec.
Installations. C. & G.
Cert. in- Illum. Engg.

FARMING &
HORTICULTURE

Arable Farming

Pig & Poultry Keeping

Livestock Farming

Farm Machinery (Mainten-
ance]

Flower, Vegetable & Fruit
Gardening

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

FIRE ENGINEERING

EXAMS : Inst. of Fire
Engineers, Fire Service
Promotion.

GENERAL CERTIFICATE

‘OF EDUCATION

Principal Subjects at Ordin-

. ary or Advanced Level

Engineering- loint Board Pre-
liminary

MANAGEMENT
Office Management
Foremanship
Personnel Management
Business Management
Methods Engineering

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

MECHANICAL

ENGINEERING

Subjects include :

Welding, Fitting Turping,
Erecting, lig & Vool De-
sign, Production, Draughts-
manship, Mathematics, In-
spection, Diesel Engines,
Diesel Electric  Loco-
motives Refrigeration

EXAMS : Inst. of Mech.
Engineers, Inst. of Pro-
duction Engineers.
Society of Engineers.

MOTOR ENGINEERING
Diese! Transport Engines
Motor Body Rebuilding
Owner Drivers

Running and Maintenance

PHOTOGRAPHY
A basic Coursz including
Colour Work

RADIO AND TELE-

VISION ENGINEERING

Service Engineers’

Television Servicing and En-
gineering

Practical Radio with Equip-

ment
Radio Service & Sales

EXAMS : Br. Inst. of
Radio Engrs. C. & G.
Radio Servicing Cert.
{(R.T.E.B.). C. & G. Tele-
com. Engineering. C. &
G. Radio Amateurs’.

WRITING FOR PROFIT
Free Lance lournalism
Short Story Writing.

[ LEARN AS - YOU - BUILD PRACTICAL
i RADIO COURSE
Build your own 4-valve T.R.F. and 5-valve superhet|

radio receiver
|

Dept. 169D, International Buildings, Kingsway, London,

Addresses for Overseas Readers
140 Elizabeth Street, Sydney.

Eire 1

Dawson House, 15 Dawson
India : Lakshmi Bldg. Sir Pherozsha Mehta Rd Fott, Bombay.
182 Wakefield Street, Wellington.

N. ireland :
Street, Belfast South Africa :

P.O. Box 19, Cape Town.

: Signal Generator and High-quality
Multi-tester.

26 Howard

- e S VAR

INTERNATIONAL CORRESPONDENCE SCHOOLS
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NUGHES MOTORS, shuat woand 12 v. 1§ am>.,
speed 5.000 r.p.m., reversing. size 3in. Jonz, 1tn.
dia.. jim. shatt, welght 20 az.. a very superior
motor designed for anti-radar eguipment. new
unused 106, post 1/6. £5 per doz., carrlage paid.
Ditto fitted reduction gear, giving a final drive
(iin. shaft) of either 320 or 160 r.p.m.. state which
required, 126. post 1,9 ; £6 per doz.. carriage paid.

-

CHARGING SETS. only 46 Ihs. weight. easily carried. 4-stroke air-cooled. rumns for

11, petrol, D.C. output 12-18 v, at 80 wasts, ¢ ete with exhaust
:\?x?glil]l;snfcrg'?s{agrater 5rd. etc.. size 144in. x 144in. x 7§in.. completely works recon-
ditioned and now as new. supplied in stout wood cases. our price £8 10 -, carriage
(inland only) 100 m. 126, 200 m. 166, 300 m. 20 -,

s NG TELESCOPES by Ross and other makes. Contains 4 easily removable
?(}E\ln'\-rdlg achromats, 2 of 3in. F/L., 2 of 3iin. F)L.. also smaller image erecting 2in,
/L. achromat in screw focusing mount, etc. Length 16in. weight 7 Ibs.. new and
boxed, 25, post 3/3.

FUSE BOXES, consists of strong black japanned steel wall case with froat hinged
lid. Contaln[;?é Slydlok Fuses. each 15 amp. 250 v., new in sealed cartons, 12'8, post
J6.

AN NDERS by Barr and Stroud, 1-metre base coinecidence type, a hand held
Ln;xs\t?\g)'gﬁtr;gi%g t.hey distance of any object. from 500 to 20,000 yds. (12 miles), The
14x variable focusing right eyepiece provides two images ol the object viewed, one
from the right objective ; the other from the left. When these two images are
brought Into cofncidence by a thumbwheel control. the distance in yards can imme-
diately be read in the left eyeplece. Fitted two filters and other refinements. A very
superiar high quality instrument. original cost £180. our price in new or near new
conadition, supplied In stout fibre cases, £5. carriage 100 m. 7/6, 200 m. 16;-, 300 m. 12/6,
N -

D, SES, very superior iin. shick hide, chamois lined. Box sewn with
D Tl X e si0hy teerl Hiotaplicmaon (DL b CarRa K
fastener. Adjustable shoulder strap. Ideal for meters or camera equipment. New,
unused, § 6, post 2/-.

ECTR TME SWITCH CLOCKS. operates [rom ordinary 3 v..dry battery,
alfung anxi(x:ng‘ulse every 4 minutes to energise the fully jewelled lever escapement.

etting hands, one up to 4 days. the other up to 24 hours, also second hand.
ﬂ“i;:e‘é_s ngms and part bakelite. Sfize 3in. dia.. 3in. deep, with top cover, a
supertor movement, new, unused. 20-, L 3f-.

CAMERA CONTROLS TYPE 35. Fitted with the popular small motor actuating
the repeating e sure timer mechanism. with varlable setting control knob.
red and green ingicazors complete with lamps, also solenoid. start switch. etc
in grey finish metal case size 8 x 4} x Jin. New un
instrument case, {raction of original cost, 20 -, post J/-.

SLEPHONE SETS, consists of two combined microphones and receivers, which
Igelfxrv?i?ed uwp by ordinary twin flex, provides perfect 2-way communication, excel-
lent resalts at 1 mile range have been reporied, self-energised, no batcery required.
Set complete. new unuseds.{g 8. post 13 ;. sultaqle twin 14/36 p.v.C. up to J00ft. lengths
at 1d. per ft. supplted, postage each 20ft. flex 3d. extra.

MOPHONE, MOTORS by famous maker. 2000250 v. or 100/130 v. A.C. mains,

ggtl‘omr. 532in. dia. shalt, s 1,360 r.p.m., size 2§in. x 2in. x 1{in., weight 18 oz.,
fitted rubber bushed mounting brackes. recent mamufaccure and brand new, 15/-,

post LS.
Many other Bargaing :

MIDLAND INSTRUMENT CO., Moorpool Circle, Birmingham, 17

Tel.: HAR 1308

ete..
. contained in usual wood

send stampesdt, addressed enmvelope for lista,
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 GAMAGES

é6in. HANDYMAN BENCH VICE

A sturdy vice made of Cast lron—NOT Light Alloy =
—with two stexl slide supports and strong screw and ”
handle. Easily fitted ; the vice is located underneath
the bench leaving the bench top free from obst ruction.
Screws only are needed 1o secure into position.

seaa 1.3/11

Post & Pkz. 29 { r

UNIVERSAL TOOL BOXES

with Tray
A strong and useful tool box for Handyman or Trades-
man alike. Size 14 x 8 x 64 in., it is just the right size to
keep those t0ols necessary at home in case of emergency.

BARGAIN 19,9

Gamages Tool &
Car Accessory
List FREE.

Carr. & Phz_ 3/9.
GAMAGES FAMOUS

‘16’ ELECTRIC ARC WELDER
FOR PROFESSIONAL ON:.AYyl'lqMONTHLY 22,

ENTS OF -

OR HOME
WORKSHOP USE
Britain’s Best Yolue
Suitable for garage and maintenance work, agriculturat machinery,
heating engineers, ornamental iron or blacksmith’s worlk,

PRICE

constructed throughomt. Air cooled. Dimensions approx. 10 x 13 x 8 in. Weight
For 190/250 v. single-phase A.C. S to 10

Carr. & Phg. 7 6 in G1. Britain if owmiside our extensive van delivery area.
car bodies. Can be operated by a novice.

handicrafts or the home workshep.
Welds material from I 16 in. thick and if necessary up to § in. by repeat runs. Robustly
approx. 50 (b. Incorporates a heavy-duty transformer and is complete with cables,
welder’'s equipment. clectrodes and instructions.
BARGAIN
amps. domestic supply. Runs 16 S.W .G, £1 2 1 0 0
rods continuously. PRICE % .
F.M.65—A COMBINED ARC WELDING AND BRAZING MACHINE
New and improved model brazes light sheet down 10 26 S.W.G.—invaluable for work on
£25 or 12 Monthly Payments of 83/9 Carr. & Pkg. 10 6.

GAMAGES, HOLBORN, LONDON, E.C.I. HOL 8484

NO MORE BURN-OUTS
OF TRANSFORMERS AND RECTIFIERS

No fuses to bother with when you fit a magnetic switch to your 12-volt Train
or Model supply and also Battery Charger. Cuts out at 2 amps. on overload
or dead short. Easily fitted. 136, P.P.
OUR WELL-KNOWN TRANSFORMERS. Input 2000240 v. Output
tapped 3 to 30 volis 2 amps,, or tapped 5.01.17 volts 5 amps, 24/6 each. P.P.
F.W. METAL RECTIFIERS, 12 v. 1 2. 7/6. 32 13/6. 4a.17/6. 6a. 276,
§6 amp. 53/6. P.P.
MOTOR CYCLE OR SCOOTER BATTERIES. 6 v, I0AH. Hard Rubber
Case with cover. Size 5 x 5 x 1§ in, Weight 3 Ibs. 15/-. P.P. Also ideal for
maodel use.
RELAYS. We have large stocks of assorted types from 3f-,
UNISELECTOR SWITCHES. 50P. 3B. or 25P. 3B. SO v, D.C. 25/-. P.P.
LIGHTWEIGHT PENCIL BIT SOLDERING (RONS by famous
maker. 200/240 v. 25 w, Indicator light in handle. (List price 24/¢) $6/6. P.P.
VALVES. 65H73 ex equipment all tested. 6 for 10/-, P.P.
KEY SWITCHES from 3/-. TOGGLE SWITCHES, DPDT, 36 MICRO
SWITCHES, ™M and B, 5/é.

Post order only to :

THE RADIO & ELECTRICAL MART
27, Princes Court, Wembley, Middx.

FREE POCKET MANUAL
I“ How to fit
' STEAM

A “FERROUS " ARC WELDING AND
BRAZING SET will compiete your work-

shop eguipment. For joining and re-

Inforeing from approx. 26 «.w.g. up to any

thickress Mild Steel, Wrought or Malle-

abte Iron, Type F.M.65 Heavy Duty com-

plete with all equipment 190(24¢ v, single

h. 10:15 amp. (or domestic power supply)
ex

installation of steam traps

elivered free, ock, > ¥4 clear ittustrations. Copies free on request 10:
0 oo T fAet—A1, rfz!’ ; 3

« Yerms. as. jeafle AManulacturers, =
Ferrous  Transiormers (MEC), Ltd, SPIRAX-SARCO LTD.

Chureh Rd,, Croydon, Surrey. CRO 83513 (TECHNICAL DEFT.),

| TRAPS”

| Unique guide 1o the correct selection and
for mains
drainage. heating systems, process steam
units of all kinds ; including best conden-
sate-lifting installations. Concise directions:

Cheltenham, Glos.

PARKERS
SHEET METAL
FOLDING MACHINE
HEAVY VICE MODELS
WITH BEVELLED FORMER

BARS Carr. free
No. |.  Capacity 1B gauge mild steel x 36in. wide ... - ... €71.10,0
No.2. Capacity I8 gauge mild steel x 24in. wide ... . ... £5. 5.0
No. 3. Capacity 6 gauge mild steel x I8in. wide ... d ... €5. 5.0

End folding attachments for Radio Chassis, Tray and Box Making . . . for 36in. model,
36 per foot. Other models, 2/-.

The two smaller models will form flanges.  As supp'ied to Government Departinents,

{ Universities, Hospitals.

% One year's guarantee. Money refunded if not satisfied. Send for details

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

THE CANADA”

LECTRO-FIATING

THE GARAGE OF THE FUTURE

GOLOUR b
BROCHURES

FREE! Wil

Cradwill

BRICK FACED
CONCRETE GARAGES

NICKEL GOLD RHODIUM
i Complete pocket-size tool, with
{ internal battery, for depositing
plating mertals on all surfaces.
! Very simple to use. Does not re- J
quire vats, etc. Beautiful and

Gold, etc,, finishes. For the handy- |
man, dealers, jewellers, craftsman I
g and model makers. Supplied with |
_ Silver and Nickel Heads and Salts.

' 35’_ Complete, carriage paid. l

Trade enquiries invited.

SHOREDITCH WAREHOUSE CO. LTD. |
289, Kingsland Road, London, E.2. NHO: 5585 °

From

£33-11-0

24 mths,
to pay.

Underfelted with tiled roof

CRADWILL TILES LTD. (Dept. M r.10),
Kettering, Nortbants. Tel. Burton Latimer 533 & 534

T
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FIRE EFFECT

WE are presenting a comedy sketch con-
cerming a TV Studio. At a certain
time in the sketch one of the “ cameras”
is supposed to catch fire, How can we fire
the “ camera” at a set time? The camera
is made from sheet metal ; the flame must
not be too fierce as the * operator’s” face
will be quite close.—D. D, Taylor (Suffolk).
lT would probably be a simple matter to

arrange for one of the performers, or an
assistant, to ignite a strip of magnesium elec-
trically at the appropriate time by remote
control. ‘The simplest and most reliable
méthod would be to use a narrow Strip
of magnesium as a fuse below the main
charge, current from a car battery being
switched through this strip at the correct
instant. Some experiment would be needed
to determine- the narrowest strip which will
fuse to ignite the charge.

CANDLES FOR FOG
DISPERSAL

I. HAVE heard that lighted candles in a
room help to disperse fog; can you
explain this? What effect would an old-
fashioned oil stove have ?—W. E. Goodchild
(S.E.1).
TH fog droplets and tobacco smoke are
acrosols—and these aerosol particles are
electrically charged. The ions liberated by
the free flame of a candle precipitate these
charged particles of aerosols.

In South Germany and Austria they burn
candles of the slow-burning type, that is to
say, of large diameter similar to a night-light
but of normal candle height.

An open fire dispels by draughting fog or
tobacco smoke up the chimney. An oil
stove would emit some ions, but these-might
become discharged by the metal of the stove
and relatively would not be as effective as a
multitude of naked flames.

THE DISTILLATION OF
SAWDUST

I HAVE a considerable quantity of saw-
dust at my disposal and am rather
anxious to put it to commercial use. Please
inform me if it is possible to obtain a use-
ful product by distillation.—James. J. Cullen
(Limerick),
HEN wood is heated in retorts, the
moisture is driven out but no
decomposition occurs until temperature
approaches 160 deg. C. Between 160 and
275 deg. C. a thin watery distillate, known
as “pyroligneous acid” is chiefly formed;
above 275 deg. C. the yield of gaseous
products become marked and up to
450 deg. C, liquid and solid hydrocarbons
are extensively formed. Above this
temperature little change takes place and
charcoal, containing mineral ash, remains in
the retort. The acid liquor contains
methyl alcohol and acetic acid, together
with acetone, methyl acetate, allyl alcohols,
phenols and many other substances. The
most valuable product, however, is the
creosote oil which it contains,

1 WANT to attempt making

¢ Is,

NEWNES PRACTICAL MECHANICS

RULES.

Our Panel of Experts will answer
your Query only if the Rules given ?

below are complied with.

A stamped, addressed envelope, 2 sixpenny,
crossed postal order, and the query coupon from
the current issue which appears on the inside of
back cover, must be enclosed with every letter
containing a query. Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2.

(o e e s———n )
=
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To do this work properly you would
have to set up a small-scale distillation plant
but your local gasworks manager would
advise you of the lay-out.

IMITATION OPAL
GLASS

imitation
opal glass, I know that barium suiphate

The P.M. Blueprint

.
Servn-ce
12FT. ALL-WOOD CANQE. New Series, No. 1.
4s.
COMPRESSED-AIR MODEL AERO ENGINE.
New Serfes. No. 3, 5s. éd.*

AIR RESERVOIR FOR COMPRESSED-AIR
AERO ENGINE. New Series. No. 3a, Is, éd.

‘“ SPORTS " PEDAL CAR. New Series No. 4,
5s. 6d.* .

F. J. CAMM'’S FLASH STEAM PLANT. New

Series. No. 5, 5s. 6d.*
SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s. 6d.*

ELECTRIC DOOR-CHIME. No. 7, 4s.*
}ASTRONOMICAL TELESCOPE. New Series,

Refractor. Object glass 3in. diam.
Magnification x 80,
No. 8 (2 sheets), 7s. 6d.* k
CANVAS CANOE. New Series. No. 9, 4s.%
DIASCOPE. New Series. No. 10, 4s.*
EPISCOPE. New Series. No. |1, 4s.*
PANTOGRAPH. New Series, No 2, 2s.*

COMPRESSED-AIR PAINT SPRAYING
PLANT. WNew Series. No. I3, 8s.*
MASTER BATTERY CLOCK.*
Blueprints (2 sheets), 4s,

Art board dial for above clock, Is. 6d.
OUTBOARD SPEEDBOAT
Hs. per set of three sheets. -

P.M. TRAILER CARAVAN.
Complete set, lls.

P.M. CABIN HIGHWING
éd. *

P.M. TAPE RECORDER.*
(2 sheets), 5s. éd.

MONOPLANE

“The .above blueprints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower ‘House,
Southampton Streer, Strand, W.C2.

An * denotes constructional details are available free
with the blueprints.
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P.M. BATTERY SLAVE CLOCK, 2s. 6d. T
-

is one of the chemicals used, could you
name the others, or have you a formula
that could do the job?—A, E. Woodyer
(London, N.19).
THE essential materials for glass making
are silica, an alkali and lime or lead,
but if a mixture of soda and potash is
used as the alkali a more fusible glass is
obtained.

To make “opal” glass add cryolite or
fluorite, with felspar to the batch for
common glass, These substances crystallise
in the glass when the melt is kept near
its fusion point for some time, and thus
cause the opalescence.

LAYING RUBBER TILES

HAVE some second-hand rubber tiles and
wish to lay them on my floor. Would
you please advise me of the best method of
cleaning off the old solution and what
solution to use in laying them. The floor
it not level. Would you also suggest a way
of levelling. It consists of 9in, boards.—
W, Nelson (Co. Down).
’I‘O clean off the old solution from your
rubber tiles rub over with rag soaked
in carbon tetrachloride. This must be done
cautiously for any solvent used will also
affect the rubber tile itself if used too freely.
Use a scrubbing action over the hardened
deposit itself with the rag, avoiding as far as
possible the tile surface.

A good adhesive can be obtained from:
Dunlop Special Products Ltd., Fort Dunlop,
Erdington, Birmingham. Their product S.81
or S.480 1s suggested.

Your floor can be levelled up by use of a
screeding compound. A leaflet is obtainable
from: Tile Floors (Industrial) Ltd., Yeoman
Street, London, S.E.8.

PM. ASTRONOMICAL
TELESCOPE

OULD you please let me know the
approximate cost of the astro-
nomical telescope with lens, which appears
in your blueprint list and also the size of
the telescope when completed.—L, Cottam
(Birmingham),
HE most expensive item in the telescope
is the object glass. This is obtainable
from Broadhurst, Clarkson and Co., Ltd., of
63, Farringdon Road, London, E.C.1 for
£8 10s., with or without a cell. In the
PRACTICAL MECHANICS telescope a metal cell
will not be needed. Each pair of eyepiece
lenses will cost about 10s. For the wood-
work much will depend upon whether you
can do the turning yourself. There is a
wooden cell for the O.G., a breech piece for
the eyepiece to slide in and two spindles all
to be turned in the lathe; these may cost
about £1 if the work has to be put out, or
say three or four shillings for the beech
wood if you can do them yourself. The
rest of the wood in deal, for the stand, etc.
It may be bought for about 7s. 6d., and the
hinges, bolts, etc., for about 2s. 6d.
As you see, much depends upon how much
you can do yourself, but at the outside the
cost should not exceed a sum of £11-£12.
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GREEN SOFT SOAP

IN the manufacturé of green soft soap I
am having some difficulty as regards to
keeping qualities, The soap keeps for two
or three weeks but -after that it seems to lose
colour and go rancid.
" Could you please let me kmow where I
am going wrong and if possible let me have
a formula so that I can compare it ‘with my
own >—W, A. Ross-Lonergan (Kent),
“7}5 think you must have been using the
“ cold process ” of soap making which
consists essentially, of combining carefully.
calculated quantities of caustic potash and
fat. Coconut oil, linseed, castor, cotton or
other seed and fish oils are melted and run
into a mixing tank heated by steam. Then
a definite quantity of potash lye (strong) 32-
36°Be, is added and the mixture well stirred
for a few minutes. The heat of reaction is
enough to carry it on when once stgrt;d.
After saponification is under way the stirring
is stoppsd and the mixture run into frames
where it is atlowed to stand for some days
to complete reaction and cool. This leaves
the glycerine and excess lye in the soap, but
it is apt to discolour and go rancid after
two or three weeks. o
The better plan is to use a “ boiling ”
process. Details, which are too intricate to
give here, can be obtained. from “ Thorpe’s
Industrial Chemistry,” which can be seen
in most Reference Libraries.

ASTRO TELESCOPE

I AM thinking of building an :Astro tele-
scope with a_magnification of 2oox and
an achromatic O0.G. but am wondering
‘whether it would be cheaper to make the
reflector type. On- what does the degree
of magnification depend >—R. R. Pierce
(Kidderminster), )
IF an achromatic telescope of 3in. aperature
has an object glass of standard focal
length, 4oin., it would require, in orgjcr to
give a power of 200x, an eyepiece having an
‘equivalent focus of 1/5in. A 3in. O.T. costs
with cell, £8 10s. A 4in. O.G. has a focus
of 60in, and a }in. { eyepiece on this would
give 240x. The cost of such an O.G. with
cell is £40 approximately. It would be.
cheaper to build a reflector and make the
aperture somewhat larger than the refractor,
'say, 6in., with a focus on the parabolic
mirror-of 6oin. A mirror is quite achromatic
“and automatically brings all the chromatic
light rays to a common focus.

Higher magnification is partly dependent
on the focal length of the O.G. and partly
-on the eyepiece f. The longer the O.G. f
‘and the shorter the eyepiece f the greater
‘the power. Write to Messrs. Broadhurst,
‘Clarkson & Co., Ltd., 63, Farringdon Road,
Londen, E.C.1, for prices of both O.G.s and
mirrors.

TEMPERING TOOLS

IS there a tool made, or a paint, that v.vill
register the temperature for tempering
tools such as chisels, screwdrivers, etc.,
“after sharpening >—J. G. Huggins (Eire).
5 do not know of any such paint. Any
engineering handbook will give you

the colours of the oxide which indicate the
correct temperature for tempering.
" You first heat to cherry red and plunge
into’ an oil bath to cool. Then clean off
scale to a fine polish with emery cloth;
re-heat until desired colour of the oxide 1s
attained and plunge into water.

Yellow straw, 450°F, surgical tools.

Light straw. 510°F, chisels.

Dark straw, 560°F, hammers.

Thermindex  Temperature Indicating
Paints are supplied by: Messrs. Synthetic
and Industrial Finishes Ltd, Imperial
Works, Balmoral Road, Watford, Herts.

NEWNES PRACTICAL MECHANICS

BURNISHING PICTURE
FRAMES
I WISH to manufacture picture frames
which are finished in a rough surface
(similar to very fine “stucco”)- and the
edges outside and inside are finished with a
gilding process and then burnished. The.
burnishing presents the difficulty A product
called * Bolo-D’Armenia > can be used prior
to applying the gold, and this is evidently
the secret of successful burnishing with an
agate burnisher. Can you tell me how to
make this product ?—T. W. Harker .(South
Africa).
have never heard of ' “Bolo-
D’Armenid ” nor do we” know of
any special compound. ,The .only way in’
which we have scen burnishing. done, and
‘it can-be done on any surface if -it is- hard
enough and the gold adhesive is likewise
hard, is this: The plaster or plastic
moulded base must be given several coats
of a water size made by boiling parchment
in water until you get a strong solution like
thin glue. The final coat of this is allowed
to dry thoroughly, when gilding can' be-
commenced. The gold leaf should be cut
up into strips of the required width. Now;
commencing at one corner, breathe upon
the size to slightly moisten it and at once
lay the piece of gold .leaf. By the time
that you reach the end of the frame -the
first leaf will be dry and this can be
burnished. Burnishers of various shapes
are obtainable but two only will be needed:
one straight and one hook-shaped. Both
are of agate.

A MAGNETISER

WISH to make a number of permanent
magnets from J4in. dia. hardened
silver steel. 1 have been told that
magnetisation can be carried out by the use
of some sort of coil and battery. Could you
please give me details of such a method >—
W. Parker (Devon).
A POWERFUL magnetiser could be con-
structed- as shown-in the sketch, the

parts: being' made of soft iron or mild steel

e

The suggested
magnetiser.

screwed together. The pole pieces could
be secured by means of screws through
slots, if required, so that the distance
between the pole pieces can be made
slightly less than the length of the rods to
be magnetised. Each pole could be wound
with about 34lb. of 16 sw.g. D.C.C.
copper wire, the two coils being connected
in parallel with each other for use
from a 6-volt car accumulator, Care must

be taken to connect the coils so that the
two poles have opposite polarity. The rods
are then placed across the pole pieces and
the current switched on and off a few times.
For storage the rods should be laid side
by side with opposite polarity poles in con-
tact. For maximum retention of magnetism

- the magnetic circuit of the -magnetised rods

should be kept closed if -possible.

ESTIMATING ALCO-
HOL CONTENT

LEASE tell me how
to- 'test for ‘the
alcohol content in home-
made wines, and how to

make any apparatus
required, — L. Flinn
(Watford).

VYV OU would have to

sacrifice one pint or
more by distilling off the
alcohol from your mix-
ture, and condensing the
alcohol distillate in a
receiving vessel. Since a
certain’ amount of water
vapour would also be
carried over, you would
probably have to re-distil
the condensate three or
four times to estimate
the percentage of alcohol
accurately.

You had in mind, we
expect, the -use of a
hydrometer, a floating
instrument with a narrow
stem and graduations on
it. ~ See illustration. It
consists of a hollow
metal cylinder with coni-
cal ends, terminated at
its upper end by a thin
rod carrying a scale pan
and carrying .at its other
end another pan loaded
with lead. It thus floats
vertically,. We suggest
that "you load such an instrument so that it
floats at a certain mark when your brew is
fresh and thar as fermentation proceeds and
your alcohol content gets richer vou make
further marks on the stem. for it will float
at a different level. This would give you an
arbitrary :ndication of alcohol increase.

LENS CALCULATIONS

WHAT is the formula for finding - the
curvature of a lens from focal
length -~ and refractive index, for both
diverging and converging lenses >—E.
Beresford (R.A.F. Singapore)
FOR a simple lens, i.e, a lens composed
of one piece of glass, the focus is in
direct relation to, and equal to the radius
of curvature but if the lens is radiused on
one side only, i.e., a plano-convex, the focus
will equal twice that of a double convex
(curved on both faces). . The curvature of
any lens is-a portion of a sphere and, in the
case ‘of a double convex, the focus point
is at the centre of the sphere. A plano-
convex will have its focal point on the oppo-
site side of the sphere so, although the radius
of both lenses is the same the focus of a
plano-convex is, for the same kind of glass,
just twice the length of that of a double
convex. -

The foregoing may be taken as a broad
rule, applying to crown glass and would
vary shghtly with the many different pro-
portions in the chemical compositions of the
glass. For diverging lenses: plano-concave
and double concave, exactly the same rule
applies. the sphere in this case being an
inside radius instead of an outside.

A hydrometer.
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'The Pistol you’ll

ENGINEERS'
PRECISION & HAND TOOLS

No. 950 P. - : SN s No. 961
g : I/ 0—1° MICROMETER

RATCHET SCREWDRIVERS

No. 295
TINMAN'S
SHEARS

MEASURE UP TO ANY JOB

The next time you buy tools, remember that it pays to buy
good tools, tools upon whose accuracy you can rely, (@&W) tools
are made from the finest materials and are guaranteed to conform
to British Standard Institution Specifications where they exist.
The next time you buy tools ask your dealer for @ Engineers
Precision and Hand Tools.
Send 10}d. in stamps for a copy of our catalogue, mentioning this journal.

MOORE & WRIGHT (SHEFFIELD) LTD., 14/28, NORTON LANE, SHEFFIELD, 8
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be proud

AIR PISTOL

v High Accuracy
and Hitting Power
*

Perfect Balance
Robust Construction

Ideal for teaching elements of shooting,

these
pistols will give endless pleasure to both young and

old. Their accuracy and efficiency, typical of all

Webley Products,
Pistols in the world.

makes them the finest Air

Send for detailedsCatalogue.

WEBLEY & SCOTT LTD.
28 Park Lane, Handsworth, Birmingham 21. Tel: West Bromwich 2821
One of the Windsor Group of Companies

il Sessalional

ONVERTIBLE

u//ﬂs ALY SHEET | TAMP-BED

PR ISn!posn

TENT PRICE£8-19-8
\
89" long 73" wide

on | LIGHTWEIGHT

Oaa//&WHITE DUCK
¢ NIGHT TENTS

£ CARR

N 32 6:1C36

This  year’s ‘ MATA-

HARI "—the very latest.

development, tent

applied for—dlvldes into
articles in a flas

Guaranteed protection in foulest weather.
Genuine proofed white duck, absolutely
brand new. Ready for speedy erection, }

complete all poles, inc. ridge pole, pegs, etc., legs.
& carrying valise. Cash price £8.19.8 1S
FRACTION OF TRUE VALUE, carr. 7/8.
Or sent for 15/- bal. 24 ftny. payts. of §/-.
Galeproof white fly-sheet £2.10.0 extra.
Rotproof * Willesden® Greem Tent 42/-
extra. Rubberised groundsheet 47/6. LISTS
TENTS, MARQUEES., CAMPING EQUIP- | B/
MENT, ETC.. TERMS .

Rustproof. Canvas is genuine 18 oz.
| stone strain ! Absolutely complete—32/8,
actvalise for eflortless under-arm carrying.

full length 6 ft. camp bed with he&dresr,
{ can also be converted into shorter Child’s

LISTS.TEN

(T)EADQUARTER and (-)ENERAL SUPPLIES LID.

(DEPT. PMC/45), 194-200,

JUNCTION, LONDON, S.E5. Open all Saturdays. |

CHAISE LONGUEﬁ
@COMFYCHAIR

Lightwelght sectional tubular frame, sprung
rotproof GREEN DUCK—would stand 25
carr. 3/6. Easily worth 69/6. Packs into com~

model Foam rubber pillow, washable cover,
6 ex. Camp Bed only, 27/8. -carr. 3/6.

COLDHARBOUR LANE, LOUGHBOROUGH
p-m. Wednesday

¢ JUNIOR *
THORLITE

A NEW RUBBER-FACED
HAMMER FOR THE
MECHANIC

pi*:f' gRore™

An essential tool for the Practical Mechanic, Craftsman,
Model Maker, Motorist, Fitter, Carpenter, House-
holder, Do-it-Yourselfer, in fact everyone who wishes
to use a hammer without damaging the part struck.
Can be used with safety on all metals, wood and

lastics. Comprises a light alloy head fitted with one
:ard and one soft rubber face of 1} in. dia, and a
strong ash handle.

From Holfords Branches, your
local Tool dealer, or post free
direct from the makers.

COMPLETE YOUR TOOL KIT WITH A THOR
THOR HAMMER COMPANY

HIGHLANDS RD. SHIRLEY, BIRMINGHAM- Tel.: SOLihull 4695 (4 lines)

FOR YOUR CONVENIENCE !
EASY NO DEPOSIT INTEREST

FREE DEFERRED TERMS ON
ALL GOODS. Send for full details.
HERE'S UNREPEATABLE .
* eesonT
———
RECORD £8/10/0
PLAYER T.V. TUBES CASH PRICE
CABINET 12 Months’ Full Guarantee.
R.P6 29/6 YOURS FOR 8/6 INITIAL PAYMENT
Carr. & Ins. 4/6 (plus carr. & ins) & 19 WEEKLY PAY-
MENTS OF 8/4.
U.A8 BS.R. All sizes except 10in. Completely rebuilt gun
MONARCH assembly new cathode, ‘heaters, etc., giving
4-SPEED N the high standard required for long picture
AUTOCHANGER life, quality and value. Carr. & Ins. |15/6.

£6.19.6. Carr. & Ins. 5/6

rortaste _amrurier | DUKE C SEND FOR FREE

MK.D.1,59/6 Carr.& Ins. 3/6 o ,;,&, o. CATALOGUE
(12 months’ guarantee.) i R(O;IP:ORE’). ——

'?9/’2.7'?". &ngpzt;cf' R MANOR PARK, E.I2 | Tel.: ILF 6001/3

MEDDINGS

35' CAPACITY 15” BENCH DRILL

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

Frice: £37.5.0

Price: Pillar model also available.

Deposit : £3M4.6 (3 phase)

Balance 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.L.
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ul//)(’l'nsons @ |

Home Intercom
% Easily Instailed

“% Room to Room

% House to Workshop

SET No. 7. Consisting of two P.Q. type hand
sets as lllustrat.ed with press-button in the
handle for ringing bell at other end. The
instruments are entirely sound-powered
and are supplied with two bells and batteries
with full instructions for installing. Simply

No
’l'IuL PHONE with press-button om front
for ringing other imstruments. Two com-
plete units ready for use—ideal for the
office. £8.17.6 -
8.AE for complete list of ten available sets.

F.8.D. 'l‘ysg Price
50 Microamps MC/FR 70/-
100 5] MC/FR 70/~
5 e C/FR 55'-
1 Milliamp MC/FR 30 -
5 MC F 17/
0 - MC/FR 12/¢
100 = MC/FR 12/6
= MC/FR 186
500 MC/FR 25/
5 Amperes D.C. K

( ROSSI’OIN TER METER with 2 separate
microamp movements, 22'6. Post 2 -.
\I ICR.O\\IVIE’I’ER 250 F.S.D., Slm
Flush Round, Sangamo Model S37. Scaled
for valve voltmeter, circuit available free.
65/-. Post 1/6.
MICROAMMETERS 50 F.S.D. 2iin.
Proj. Pbund e Bcealed 10 Milli-Rontgens,
XPELAIR EXTRACTION FANS. 7!1n
blades with baffle outlet, 19 -,
ROTARY CONVERTE P!
Output 230 A.C., 50 cy. 135 w. In ntted case
with variable resistance, 0j300 voltmeter.
The ideal job for televiston where A.C. mains
are not available. £10, carr. 15/-. Special
connectors one fitted with 6 ft. heavy duty
flex and clips for D.C. side. 10/- set, post 1/-.
GE]!.VOFJ é&TO 7S ONLY 12 volt or 24 volt,
AT,
VARIABLE RESISTANCE
140 ohms 2.4 amps. in venti-
lated case 10in. x 7in. stud
35/-, carriage 7/8.
M PUMl’. Brand
r min. 10 1bs.
r.p.m. Rotary

Vane type 35/-
SOLIINOIDS
with a 3!1!1
powerful. 5
SYNCHR NOUS
200/250 volts A.C. 60 r.
sui:able for electrlc clocks. v
25/-, post 2/6.
SYNCHRO‘\IOUS MOTOR. 200/250 volts
A.C. 50 cycles with gear train driging 5
dials 1/10th hr,—10,000 35/-, post 2/6.
M MO 3 Cnpacl or 230 volts

SDCS

p.m. with speed governor in end cap,
Zin x 13n., 12/6, po
GEARED OTI)RS for the model maker,
small but powerf\ll 12/24 volts A.C./D.C.
4/8 r.p.m., 35/-, post 2/6.
GlsARED MO’I’ORS 2201240 volts A.C.
175 r.p.m. Torque, 15lb. in Klaxon, £10.
oarrlage 15/-.
MOTORISED FUEL PUMP, 24 volts
D.C. approx. 400 #p.h. made by Puisometer
:‘ngmeering Brand New, 55/- carriage 15/-,

RIAC TRANSFORM Input 230

volts Output infinitely varlable 0-230 volts
and 0-270 volts. 9 amp Bench or panel mount-
ing, £15. carrlage 12/6.
TERMINAL BLOCKS 4/- doz., or box of 50
for 15/- 3-way, 8/ doz 50 for 22/8, post 1/6.
NIFE BATTERIES. Nickel cadmium, 6
volts 75 amps, crat.ed and connected.
Alkaline fllled. Brand new. £7.10.0. cge. 15/-.
BULGIN TEST PRODS. hetracting points,
fused, ﬂex and spade verminals, 5/6, post 6d.
1 POLE PLUG and socket fully shrouded
one hole fixing 6 pairs, 18/-, post 1/-.
SWITCHES. 1 hole fixing, 3 amp. 250 volts,
1/8 each, 12/ doz.
CKS." POST_ OFFICE STANDARD.
rt h.lKh with U-channel sides drilled for
19m panels, heavy angle base, 4ft. 10in. in

Am BLOWER powered by a 230 volt A. C.
motor,-15in. fan. Volume of free air at max.
r.p.m: is 1,250 ¢u. ft. per min. At maximum
effielency 900 cu. ft. per min. Brand New,
£25, carriage 20/

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY

Fhens 1 CAO W11 ami1 WILED CHOYOON
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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
mind! Learn the secrets of a full and peaceful life!

Benjamin Franklin, statesman and inventor .
Newton, discoverer of the Law of Gravitation .
Bacon, philosopher and scientist . .
and great men and women . .

Rosicrucians (NOT a religious

. . Isaac
. Francis
. like many other learned
. were Rosicrucians. The
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 J K. W,

Ihe ROSICRUCIANS

25 Garrick St. (AMORC)

London, W.C.2, England

Scribe J.LK.W,
The ROSICRUCIANS (AMORC)

2§ Garrick St., London, W.C.2, England

Please send me the fice book, The

Mastery of Life, which explains

how I may learn to use my faculties and powers of mind.

Name_

Address_

City

Statc

TOP GRADE

LEATHERGLOTH

VYNIDE - WADALIDE - REXINE

IN TRADITIONAL AND
CONTEMPORARY DESIGNS
FOR THE HANDYMAN

Send 4d. stamps for Patterns and List of
Upholstery Sundries.

SAWYERS LTD.

St. Sepulchre Gate, Doncaster,

This New Invention Re-
plates Metals, and gives

hard chrome finish. Motor
and cycle parts, household
utensils, etc,

Do Your Own

ELECTRO-PLATING
and Save £££.
Complete Outfit 15/-, post

(Full money back
guarantee )
Detadls and Plated
sample 4d. Stamp.

L. A. PRODUCTS,
Dept. M.,
156, High St., Berkhamsted, Herts,

4

| BATTERY CHARGER PANELS.

Metal panel 12}* x 19”7 containing 20-40a.
2 scale moving iron meters. 2-16 position
rotary switches. Current carrving cap. 6 a.
1 mains, rotary on/off switch and 2 heavy

duty var. resistances. 6a., 2ohms. Switches
and resistances mounted on rear of panel
with control knobs on front of panel. Wefght
17 1b.—too heavy for post. Offered at very
low price of 12/8 ea.. carr. & pkg. forward.

COMPASSES.

One of the finest nautlcal
Instruments made he
Type S02 Compass. has a
dial diameter of 6". The
card 2° dia.,
which is fit-
ted 90° out
to port (i.e.,
90° error) is
graduated

spirit. keep-
ievel
what-
ever angle
the compass
18 inclined.
Prism sight mounted over dial. The com-

pass has anti-shock spring suspension.
Complete in strong wooden x. as illus-
trated, 9° x 9° x 10°, the total- weight of this
is 11) 1h. Price 16/6. plus postage 3/-.

TWO-PIN PLUG AND SOCKET.

This plug has a locking device and once the
w0 portions are plugged together it is
impossible for them to come apart unless the
knurled ring is rotated on the socket.
Fitted with 16° length of cable and new and
boxed. Price 2/6, plus 1/- post. Suijtable for
trailers, caravans, etc. 25/- per doz., post 2/6.

ARTHUR SALLIS 6:3%8.. LTD.

93, North Rd., Brighton. Tel. 25806

The book to help you
produce better photographs

PHOTOGRAPHIC
PROCESSING

BASIC TECHNIQUES
FOR THE AMATEUR

by joahn Blox

F.RS.A, ALBP.,
lond, ARPS.

HIS book

is a guide

to the correct
handling of
sensitive
photographic
materials and
chemicals dur-
‘ng processing.
3v carefully fol-

lowing the
detailed in-
structions
given, finished
prints of pro-
fessional stan-
dard may be

obtained. 65 illustrations.

CONTENTS Technique and Tech-
nicians - Moterials
and the Manufacturer - Cameras
and Accessories - Dark-rooms -
Processing Negative Materials -
Processing Positive Materials - Re-
touching, Mounting and Finishing -
Photographic Solutlons.

18s. FROM ALLBOOKSELLERS

. or in case of difficulty 19s. by post from
GEORGE NEWNES LTD., Tower House,
Southampton Street, London, W.C.2.

NEWNES
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37

Newnes, Tower

Led.,

House,

Telegrams ;

Newnes, Rand, London

No. 444

COMMENTS OF THE MONTH

THE CLUB MAGAZINE

HE Club “Mag.” can be one of the
greatest influences in club life giving
news to members, past members and

non-active supporters of the club and pro-
viding a vehicle for views and criticisms and
a means of disseminating information.
Nearly every well-established club has a
magazine at some time in its-existence, but
the length of its life depends usually upon
" how long the editor is prepared to devote
- his time and energy to running it and—in
the majority of cases—writing it and print-
ing it too.

Running the club magazine is a worth
while job and usually gives a lot of satis-
faction to the enterprising member who
makes himself responsible for its production.
This satisfaction may last for a few months
or perhaps as long as a year; it just depends
upon how long his support from the rest of
the club lasts. Usually there are one or two
people in the club, people already holding
jobs, ie., the racing secretary or social
secretary who become regular and reliable
contributors, but no magazine will remain

interesting if the whole of it is regularly.

written by only one or two people. It
requires a contribution from every member
of the club to attain the essential variety of
matter to make it worth reading. Results
of club events and time-tables announcing
future social events are necessary parts of
the magazine, but without the club wit or
cartoonist’s contribution, without the club
vegetarian’s controversial views on diet or
the champion tall story-teller’s contribution,
" the magazine might just as well be tabulated
and pinned on the club notice board.

Members who are known to be able to
produce interesting features may when
approached by the editor have no contribu-
tion to- offer, but it is much easier for them
individually to think up some small items
than it is for the editor to fill the whole
magazine on his own.
editor’s chief grouse that members are much
more eager to buy each issue as soon as it
appears than they are to do his share
towards writing it.

However, in spite of the trials and tribu-
lations of being an editor, the effort of pro-
ducing a magazine is well worth while. What
form the magazine takes is not important.
It may only be a loose leaf binder contain-
ing typewritten pages, illustrated with draw-
ings and photographs which is passed from
hand to hand. These single copy ‘“mags”
have this definite advantage that they can
easily contain photographs and drawings.

A slightly more ambitious format is one

It is usually the

where the articles and features are typed on
to stencils and duplicated; here the only
form of illustration can be rough sketches
cut into a stencil. The covers of this type
of magazine, however, can be enhanced by
having them printed, the costs being defrayed
by advertisements on the inside and back
covers paid for by local cycle dealers, etc.

Finally, those clubs with large member-
ship and greater resources will have their
magazines professionally printed, but the
average club will find that this costs far more
than they are prepared to spend.

The club mag. in addition to giving
pleasure to its members by seeing their
names and activities in print enables those
interested in but not closely associated with
the club to keep in touch with events, The
perusal of a lively, factual, chatty and
humorous club journal has persuaded many
a cyclist to become an enthusiastic clubman.

CYCLING JARGON

If you were discussing a time-tnal with
a fellow cyclist and he said to you, “1 did
a flier to the turn but then had trouble with
my double clanger, took a packet and barely
manarced evens, finally doing a 2, you would

1. o

understand him perfectly, but have you ever
considered the dilemma of a non-cyclist
overhearing this conversation? What do
words like bonk bag, sprints and tubs, honk-
ing, breakaway, minute-man, sag-wagon,
hunger knock, bit-and-bit and prime mean
to the non-cyclist? Nothing at all. During
the war, when talking to an R.A.F. man,
the ordinary man in the street needed an
interpreter and this tendency is creeping into
cycling, particularly since the increase in
mass-start events and the consequent influx
of Continental words like peloton, grimpeur,
musette, coureur and repéchage. Very
soon at the rate we are progressing, transla-
tion will indeed become a necessity!

METAL STUDS DISCOURAGED

We were pleased to note recently that
local authorities are being officially discour-
aged from using metal studs and plates for
road marking, especially near the kerb or on
a steep camber. This type of marking has

been a source of great danger to cyclists for
many years, adding quite unnecessarily to
the existing hazards in wet weather.

This is an improvement which will be
welcomed by cyclists everywhere,

= _i'_‘,.":f -

gl

A selection of old time bicycles on show in the pantry of Palace House, Beaulieu, Hants,

the home of Lord Montagu. This is part of the Motor Musewum which hqz{ses a large collection
of vintage cars, motor cycles, bicycles and tricycles, Visitors can also visit Palace House and
Beaulieu Abbey.
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~HE standard number of spokes in cycle
wheels is 32 in the front wheel and
40 in the rear and with the hubs
and rims to hand, the builder’s first problem
is to calculate the spoke length, This cannot
be done by straight measurement as cycle
wheels are tangent spoked, i.e., the spokes
do not go radially from hub to rim, but, as
can be seen.from Fig. 1, are set at an angle.
The procedure is, therefore, to measure the
diameter across the rim, using the bottom of
the well where the rim tape fits, Next
measure between spoke hole centres on
oprposite sides of one flange of the hub.
Divide these measurements by two to obtain
the radii, then square each one and subtract
the squared hub radius from the squared
rim radius, The square root of the answer
will be the spoke length required.

The gauge used for most cycle wheels is
14 but heavier wheels and tandem wheels
employ I12g. or 13g. Lightweight wheels are
spoked with double-butted spokes.

Sooking the Front Wheel

Ine first step is to thread two spokes into
the hub leaving six empty spoke holes
between them and making sure that they are
threaded through in opposite directions (see
Fig. 1). Now look at the rim and you will
see that the spoke holes are drilled at an
angle both from side to side and fore and
aft. Select two holes with one empty one
between which slope in the appropriate
direction from the edge to the centre of the
rim, Push the threaded ends of the spokes
through and screw nipples half way down
the thread, Now take the next two holes
in the hub below those already occupied on
either side of the hub and thread through
spokes 3 and 4, making sure they go through
the opposite ways to their neighbours, and
take them to the opposite side of the rim
as in Fig, 1, counting the spoke holes if
necessary to make sure that they are exactly
opposite.

Now take spoke I and in the next but
one hole in a clockwise direction insert a
spoke in the same direction. This is spoke
5 and it is fastened in the fourth hole in
a clockwise direction from spoke 1. Spoke
6 goes in the next but one hole in the

10
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THE CYCLIST.

From the Following Instructions You
Can Do Your Own

WHEEL BUILDING

hub in a clockwise direction, and four holes
farther round the rim, This procedure is
repeated until all the spokes in the same
tangential direction on that side of the hub
are in.

Take spoke 2 and insert another spoke in
the next but one hole in an anti-clockwise
direction round the hub. This is spoke II
and it is positioned in the fourth hole round
the rim in an anti-clockwise direction from
2. Spoke 12 is positioned in the next but
one hole round the hub in an anti-clockwise
direction and threaded through to the hole
in the rim four round from spoke 11. This
procedure is followed until all the spokes
in this flange of the hub are in position.

Where spokes cross some 2in, or 3in.
from the hub flange, they must be laced. i.e.,
bent under or over so that they cross tightly
(see Fig. 2).

The Opposite Flange
Remove one of the spokes and sight
through the hole in the hub along the barrel

Spokes laced

Spokes inserted
opposite ways

here

of the spindle to the opposite flange, where it
will be seen that it lines up with a space
between two holes on the other side. Thread
a spoke through a hole, say, on the right
of the one you are sighting through on the
opposite flange and then replace the one
removed. Carry the threaded end of the
spoke to the rim, lining it up with one of
the other side just replaced, but taking it to
the hole ip the rim immediately on its right.
Now, calling this spoke I, insert spokes 2,
3 and 4, and repeat the procedure exactly
as for the other side of the wheel.

The Rear Wheel
The method of spoking the rear wheel is
exactly the same as for the front wheel
-except that eight empty holes are left
between the first pair instead of six as in
the 32-spoke wheel. One side of the com-
pletely spoked wheel is
shown in Fig. 3, and
the spokes numbered
in the order in which
they are inserted, A
further check can be
imposed. Note that
spokes adjacent at the
’5 hub end cross on
opposite sides of the
hub flange. Two spokes
that cross in this way

13

Check finally that spoke heads in the hub
face opposite directions.

All the spokes must now be tautened and
this process must be approximately equal ori
every side. One method of doing this is to
tighten every nipple until its end is level
with the end of the thread and then ensure
all future tightening is equal by counting
the turns of the spoke key.

Truing the Wheel

When the slackness has been taken out
of the spokes equally all round the wheel,
truing can commence, and to do this the
wheel is mounted in the forks of the cycle.
Spin the wheel and look first for bumps,
i.e., deviations from the round, and eliminate
them by tightening the appropriate spokes.
Then go round the rim tightening or
loosening spokes a half a turn at a time
to eliminate sideways deviations from truth.
Do not over-tighten the wheel by using a
tightening action to eliminate every
eccentricity.

When the wheel is true, inspect the nipple
heads in the well of rim to see if any spoke
ends are protruding. If they are, file them
flush with-a narrow file.

1 5

20

7 are, in a 4o-spoke 1
wheel, spaced at the
rim by 13 holes. This
spacing on a 32-spoke
wheel is nine holes.

15
Fig. 1.—(Left) Front

wheel spoking one side only.

Fig. 3 —(Right) Rear
wheel spoking one side only.




WATSON’S
SPECIAL OFFERS

LAP. 14 32v mB watts. £17. 10 0. Ca.rr 15/=,
These are extremely nice charging sets each
htly used, tested and with Three Months
ame-as-Makers ¥ Guarantee,
CLOCKWORK MOTORS.
well made double spri
Gun Predictors, 37'6.
VACUUM FOOD CO\’TAINERS. 14
Gallons with stalnless steel interior. Size
Ideal for any food or
age 1in caravans, boats, etc.
35/- each. Carr. 3/6. ALSO
1 Galion sfze. PRICE 26/-. Carr. 3
GOGGLES. SPECIAL SAFETY TYPE
with Unsgl!nterab) Glass lined chenile,
9. UXE TYPE, Lined Chamols &
oam Rubber, 7/9, Post 1/-.
INSPECTION LAMPS, B D. safety model
with waterproof glass cover and protective
guard complete with 10 yards T.R.S. cable.
NEW & BOXED, 25/6, Post 2/6.
TRIPODS. Extremely fine units approx.
38in. long with adjustable brass caj J:complet.e
with leather protective cap an
sling. PRICE 12/8. Post
I'RISM TIC TELESCO:
T x 50 MAGNIFICATION, 57/6
Post 2/6, These instrumen
cost originall; 3' nearly £40, and
wtere roduco to finest optical
stan

SMALL D.C
MOTORS. 12v,

.D
Size approx.
34in, .
diam,
for the Model
Maker,
Conépzllet.e with 61 veduction gear. 11/6.

Exceptionally
mot.orst en from

Hundreds of other Bargains available.
Send 6d. stamp for Illustrated List.

EASTERN MOTORS

ALDEBURGH, SUFFOLK. ’'Phone 5l.

THE CYCLIST

,ﬁ‘ "Build our own
~=ZASTRONOMICAL

 TELESCOPE

Pw!, OPTICAL LENS KIT

POST
GREAT NEW 36"‘“

132 PAGE—ILLUSTRATED
BOOK OF THE TELESCOPE

KIT consists of optically polished Non-Achromatic lenses
with suitable tubes and simple instructions for building
telescope powerful enough to explore the heavens and see
the craters of the moon. With each kit is supplied FRANK’S
BOOK OF THE TELESCOPE.

THE BOOK answers the questions of the amateur astronomer
and includes chapters on Astronomical Photography, War
Surplus Instruments, Eyepieces, Assembling and Mounting
a 6 in. Reflector, etc. The book alone can be purchased
from booksellers at 5/6d. or obtained direct.

THE OTTWAY ORION KIT FOR CONSTRUCTION OF
FOUR INCH NEWTONIAN TELESCOPE.

Complete kit with everything you need to make a first-class
instrument, including detailed step-by:step instructions.
Patrick Moore, the well-known astronomer reports
favourably on this instrument. Price £5.19.6. Post Free.

CHARLES FRANK

67-75 SALTMARKET, GLASGOW, C.i

Telephone : Bell 2106/7 Grams : Binocam, Glasgow

Britain’s greatest stockist of Telescopes and Binoculars. Actual makers of
Paraboloid Telescope mirrors. Established 1907.

39

| SPECIAL OFFER

- “AUTOMATIC"”
WALL CLOCK KIT

A Year's Trouble-Free Timekeeping
on a 10d. Battery. No Wires—No
Points.

Direct from the designers this wonder-
ful decorative jewelled clock, shop
value £8 or more, incorporates a top-
quality automatic movement which
works for a year on a torch battery.
No unsightly wires—no winding, but
perfect timekeeping. Everything
supplied including painted wooden
frame, 8in. dial, polished brass fitments,
gold silk cord, etc.. and detailed
assembly instructions. (Movement
already assembled.) Avallable in
cream, black, red and pastel blue
this outstanding clock is a * must "
in your home. Limited quantity avail-
able. Money back guarantee. Send for

free detalls,

Price £5.10.0

packing and postage 5/-.

FORMAPRODUCT LTD.
3 DEANERY STREET, W.I

POWER your model boat with a
BASSETT-LOWKE motor

and plans.

B

MODELS 8Y
A
BASSEIT 10 WKE

Write today to Bassett-Lowke for
hobby.  Lists and illustrates boller

castings and_pressings, rmaterials, boi
Price 2/6.

SSETT-LOWKE LTD.

Kingswell Street, NORTHAMPTON

London Showrooms :
Manchester Showrooms ¢

hmens SAWING -

Aechr ™ GRINDING -

The ML8 Multi-Purpose Woodworker
enables you to carry out all the major
woodworking operations fast and
accurately. New Attachments are
now available to include : MOR
TISING, TENONING and” THICK

The Marine motor is a powerful
permanent magnet unit suitable for
model boats up to 39 ins. long and
will give many years’ service. It will
operate from two 3-cell dry batteries
coupled in series or from a 6-volt

accumulator. Length 3} ins. N

Width 2 ins. Height 11 ins. Weight e il T

3 - purpose

11} ozs. Price 63/-. combination tool

Model Shipping and avaifable.
Engineering Catalogue. Full of helpfid information about your SEND TO DEPT. /43
(tingsiid | cMs ey party FOR FULLY also available
ts, rivets, tools, drawings oy, g UL MLSS SHORT BED UNIT
LEAFLETS (suitable for those not wishing to

hyford

ll).i High Holborn, W.C.2.
8, Corporation Street, 4.

turn between centres or mortise)

PLANING- SANDING ;..
BORING POLISHING

showing Circular
Saw and Planer
Mounted for operation

ENGINEERING CO. LTD.

BEESTON. NOTTINGHAM.

TELEPHONE 25-4221

(3 lines)

NEST OF DRAWERS

Overall size 77 wide
x 57 deep x 31" high.
12 drawers, cach
measuring 3° wide x
44° deep x 1}* high.
Useful storage for
the engineer, motor-
ist and householder
for nuts, bolts and
small components.

P. & P. 3-.

RIVERTING SYSTEMS LID.

JORDAN STREET, KNOTT MILL,
MANCHESTER, 15

Green enamelied: £1.

|

31/33 NELSON ST.
R OGERS *"Sovrarort
Thread Gauges, 28 arms . 49
Whitworth Serews, 144 Ass'td ... 5/9
LS, Drills. 12 Assorted to 48 4/8

.o 36
Meter Rectifiers. A.C. to D.O. ... 3/9
%l( Tap Screws. 100 Assorted .., 8/-
Copper Rivets. 12 doz. Assorted 1/4
Saw Bench Tﬂps, with ball race

with “‘p

DEMONSTRATED

spindle, pulley, etc., 18in. x 10in 61/6 ON
Rectifiers. 6/12v. at 6 am ... 18- REPAIR |'rv & “DO IT YOURSELF"
Alr Jucks. Sin. stroke : 176 ;A/c'é EXHIBITION

inker » b or 12 vo. .
Mains Transformers, 18v. 6 amp. 35/ All materials supplied separ-
Garnet Cloth. 4in_wide. Per yd. 9d. Post Free | BtelY. mustmcg Booklet 2/6
Maotorised Water Pum Jb 76/~ post free.
Circular Saws. Gln 11/ 'nn 13/8 otc. Other  kits FORD 8/10 H.P.
O S ok SO 12/6, 25-, CAR BODY SHELL AND

Socl il 30/~ 3
Plugs & Sockts. 7point . 2 | | 5 B0sr  Ready toassemble, £100.0.0.
ep! . od 1 |

-Bevel Gears. 3in. 2in. Pair 4/6 2/-, 2/3, 2/6. Send for delails.
Races, Belts, Valves, Pulleys. Pumps. Plastics
Brass. Steel, Aluminium Westpole Motors Ltd. Division

May {;e send oul lrce list of h\mdreds of

resting items? Stamp. please. 8, Trent House, alg,“ IB‘mmle{-rd.. London,

?N REPAIRS
ONO¥¥s ﬁD

Glass Fibre

N4 KINGSTON-ON-THAMES

SERIES 111
NUCLEAVE PRESS

CROPS
RIVETS
PUNCHES

Ask your Tool Dealer or send for
details to :—
Sole Manufacturers.

FITZNER LTD.

197-199, KiNGS ROAD,
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Build your own

At last! A specially
selected and designed
HI-FI Sound Installa-
tion for your home at
really reasonable cost!

You save because you
assemble everything
yourself following our
step by step instruc-
tions. You gain because
you learn about the
equipment as you build
and are able to service
and maintain it after-
wards., Best of all—
you’ll have fun building .
it and be thrilled with the finished mstrument whlch will brlng you
an entirely new experience in the enjoyment of sound. No pr-vious
skill or experience is needed. Post coupon now for full details,
without any obligation. Easy terms available.

Equipment includes: Luxury Cabinets. Top Quality Amplifier suitable for
stereo or non-stereo reproduction. VHF/FM Radio Units. Record Player.
Tape Recorder. Hi-Fi Speaker system.

Yo: Radiostructor, {(Dept. H33), 46 Market Place, Reading, Berks.
Please send Brochure without obligation to:—

s BLOCK
Address CAPS
SIS - PLEASE
(308) i . ] We do nov emvloy reprcsent.aclves T 7-59

RADIOSTRUCTOR

BRITAIN'S LEADING RADIO TRAINING ORGANISATION

EX-GOV. BARGAINS

SCT. MK. Il THREE DRAW TELESCOPES. 25 x 50. Lightweight. only 2} 1bs.,

th h ather case and sling. Optically perfect. Sound condition. £7.15. ach.
S high- power eyepteces to fit 50X or 75X. 50/- each Triple power converslon
klt to fit. giving 25X and 40X terrestrial and 60X astro, 50/ per set. SIX POWER
KIT, 25, 40 50 and sox terr. and 60 and 120X astro, £5 ‘per kit. We can supply eye-
pieces to increase the power of most types of telescope. State typc or send existing
eyeplece for guotation.

TELESCOPE OBJECT LENSES. NEW and PERFECT, UNMOUNTED. 2{in. x 20in..
50/-. 23n. x 25in., 55/-. Bloomed, 60/-. 45mm. x 20in. £1 %mm x27 . 25/, 48mm.
X 18in., air spaced high resolution, 85/~ 75mm. ¥ 12in.. 50m . 30/-. Zeiss.
2}1; X 174in., £7. 34in. x 60in., £20. 23in xlﬁm £5. ann x32m £14 “3%in. x 32in.,

EYEPIECES, 1liin. in focusing mount, 8/6. #in. orthoscopic push in mount, 17/6.
#in. extra W.A. ortho in focusing mount, 50/-. Stacks of others. See our new lists.
DIAL SIGHT NO. 7, Weight 6 lbs. Will set out any angle with accuracy of the-
odolite ; bin. dla.l calibrated 360 degrees with micrometer to & mins., with throw-out
lever to geared head. Limited elev. and dep. adjustment could be adapted for level-
. With 4X optical sight Sound condition. but not guaranteed. 35/- each.
neq,l ‘new condition, 55/- each
SURFACE ALUMINISED FLA’l’S 4in, x 2in. x 5/32in.,10/-. 24 q. corners removed
8/~. 2n. x 1{in., 5/-.

CLEAR FLATS. 4in. sq. % 1lin., 12/8, or edge chippcd, 8°6.

SEMI-SIL\’ERED MIRRORS. ANODISED. 4fin. x 3iin. x }in. Corners ground
ff. 12/8 each. Smaller sizes 1/8 per sq. inch.

ERECT!NG EYEPIECES. iin. focus. 45-. #}in. focus, 55/-.

FINDER TELESCOPES. Elbow l\tﬁpe Tx 50. New 47/8. Ditto lightweight bloomed

lever focus. Latest type. New. nt. each.

VARIABLE POWER TELESCOPES. 5-15X angle type prlsmatlc 75~ used. £5

as new 7-21X straight through. £4.10.0 used. £6.10.0

RECTANGULAR LENSES. For viewers. 2in. x 2“n.,

Use one of each for high power 36mm. or 2} sq.

ASTRO TELESCOPIC KITS. Achro O.G., 20in. x 45mm. Paxolin tube and focusing

evepiece, £2.

TE{I};::S’{;\IAL 40X KIT. As above, but with erecting eyepiece ready to mount

n tul

lleELIOtGRAPHS. Brand new in leather case. Cost £30 each. A gift at 15/- plus

- post.

Our lists contain details of more than 800 USEFUL ITEMS. many unobtafnable
any other source. We claim the widest variety and most complete range of

Ex~Govt Optical and Scientific Equi ment, in the BRITISH ISLES Lists EE

FOR STAMPED ENVELOPE. OW TO USE LENSES & PI(IS\IS," Nos 1

and 2, 3/- each, post free.

H. W. ENGLISH

Rayleigh Rd., Hutton, Brentwood
Essex

/6. 3ifn. x 2lin., 11/-.

ASTRO. TELESCOPES

15’
INTRODUCING OUR NEW
RANGE FROM 5/- WEEKLY

Kit A. 2in. Dia. Moonscope with 53X
Eyepiece, extra 80X Eyepiece, Portable
Altazimuth Clamp Stand. Price £8.7.0,
Kit B. As above with 6ft. Altazimuth
Garden Tripod in lieu of Clamp Stand,
£11.7.0. Postage 15/-. Also Kit A.

Kit C. 3in. Dia. Achromatic Moonscope

WEIGHT 154 Ib,

£37.5.0

{Chuck guard not included.)

4 CAPACITY
BENCH DRILL

A PRECISION BUILT MACHINE TOOL
5 SPINDLE SPEEDS

{complete—3 phase)

Pillar model also available.
Available from ali machine tool merchants—
write now for full details, to the manufacturers : 0
W. J. MEDDINGS LTD., |pswich Rd., Trading Estate, Slough, Bucks. 188" "s16", aues g8 Tl6-. 15732
One of the Largest Manufacturers of Drilling Machines in the UK.

Huge Purchase High Speed Steel
Tool Bits, hardened ready for use
essential to any lathe user, secur
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, 8/6
doz.. 3/8” sq., 3" long, 12/- doz, ; 716"
sq., 3 1/2* long, 15/- doz. Six doz. lots
less 10 per cent.

5,000 Taps, 1/8° to 3/8" dia..
Assorted 'l'hrvads. suit M.E. or experi~
menter, mostly fine threads, twenty
as=orted 3/

One Ton Ground Sflver Steel, 13°
lengths, 1/16'm15/32' dia., doz. assorted
lengths, b6.

1.000 H.S. Morse Taper Shank
End Mils, 1/4' 3/8°, 1/2° dia., worth
50/-. gift 12/- the three. Also No.

M.T. Shank End Mills, 9/18 5/8'
11/16°, 3/4%, /8" dia., 30/- the set. Secure
these' now as at this ridiculous price
quick clearance is certain.

5,000 Ball Races, standard od
1/8' bore 2/ ; 311 4

. 2/ 1/2°, 3/8 8¢, 4/6 each
or mm., 1/- ea

2,000 Hand Reamerﬂ, sizes 17/647.

64°-8/8 each, 90/8 the lot. Also
17/32°, 211327, g/ﬂ 21[%/16' 4/9 each, 16/-

£19.10.0 with standard 53X and 160X

the lot. Both lots, 35/-.

Eyepieces. Carr. 7/6. Terrestrial Eye-
piece, } mile range at Il yards or 20
miles at 1 mile range, €5.15.0 extra.

Standard Astro. Eyepieces, |}in.
O/D, dual purpose either screw in
(R.A.S. thread) or push in, %in. focus,
30/- ; lin. focus, 30/- ; fin. focus, 40/-;
in. focus 45/, post 2/- Suits Kit C.

ft. Garden Tripods, strong wood
onstruction, fitted with Altazimuth
Mmounting to take 2in. or 3in. Dia.
leles:opes. Price £4.17.6, Carr. 7/6.

4in. Dia. Reflecting Telescopes,
Complete with 31X Eyepiece and stand.
Price £10.19.6. Carr, 4/6. Extra
Eyepieces 62X, 30/-; 124X, 45/-.
Post 16, Complete Kits of parts, ' Do

of life.

FREE

from 5/- weekly, payable monthly,
Stamp for particulars and lists.

J. K. M. HOLMES & €O0. LTD.

request.
All Maxalding correspondence

MNorth Shields,

‘BODYBUILDING

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

MAXALDING

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

LITERATURE

Ke::“"'j‘e" £5.19.6. Carr. 4/6. With Profusely illustrated’ with 200 pHotographic
R etc. reproductions of pupils from 15 to 65 years of
Credit Sale Terms  Avallable age, the explanatory literature will be sent

without cost or obligation of any ‘kind on

is mailed in

(cthept.b PM;;), Ma;’tins Bank sealed envelopes without any external advertising. A
ambers, Bedford Street
9 ' % P.I
Northumberland. MAXALDING s‘;ns’ruenosweu DOVER, KENT the

Extra Special Carb., Grinding
Wheels Offer, 6°-7° dia, 1/4°, 1/2°,
3/4° thick, 1/2° or 3/4° hole, 10/- the
three, postage 2/-. Value over 30/-,
6 for £1. post pald. Ass. grlt.s for tool
and cutter grinding, also 5 dia. dish
wheels, 1/2” hole, 4/9 each.

2.000 Small H.S, Twist Drills,
approx. 1/32°-3/32", 4/- doz. Approx.
1/16%-1/47, 7/6 per doz. Approx. 9/32°-
16/327, six for 10/-.

3,000 Clrcular Sgllt Dies, 1 dia,
cuttlng 1/4°, 5/16", 7418' 1/8° Whit.,

B.S.F.. also brass 26 threa all
sizes and American .F 2/- set
of 5 sizes, 2 sets 22/8. 4 sets 42/8. ’I‘aps
to suit 128 per set. elther taper or
second or plug. 1” dia. stocks 6/- each.

2,000 Sn-uurht Shamk End Mills,
size 1/8%, 5/32", 3/167, T/327, 1/4°. 5/16”
15/- set, also 3/8*, 7/167, 1/2* ditto, 12/6

can be

An Items brand new, £1 orders post
pald, except overseas.

J. BURKE

192 Baslow Rd., Totley, Sheffield

Inspection at Rear 36 Fltzwilliam St., |
Sheilleld

showing

teenage pupil
control and development of
upper-back  muscles,
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TJhe books for the man
wldm to make things Jor himaelf—

: )

1
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L i Y

Edited by F. }. CAMM

-
fms is a book for the man who likes to make things for himself. It
has been compiled from the columns of * Practical Mechanics,” the
monthly journal for the handyman and model muaker. Everything
herein described has been designed, built and tested in the * Practical
Mechanics ” workshop, and may thus be built with confidence.

CONTENTS : TAPE RECORDER . MASTER BATTERY CLOCK . ELECTRONIC ORGAN
ELECTRIC WASHING MACHINE . HAND VACUUM CLEANER .~ ELECTRICALLY-
OPERATED GARAGE DOORS . BAGATELLE TABLE . REFLECTING TELESCOPE
HARMONOGRAPH “ DESIGNOGRAPH™ . 15IN. FOUR-HEDDLE HAND-LOOM
POTTER'S WHEEL, . POTTERY KILN . ELECTRIC OVEN . WESTMINSTER TUBULAR
DODR CHIMES . CYCLE TRAILER . PEDAL-CYCLE SIDEGAR . PORTABLE AIR
COM PRESSOR . WA'TER SOFTENER . SPANISH HAWAIIAN GUITAR . STEEL-STRINGED
‘ ‘ ’ UKELELE . DOUBLE-SEATER CANOE . RADIO DEAFRAID UNIT . GARDEN PUOL
. : VERTICAL ENLARGER . PHOTO-ELECTRIC EXPOSURE METER SYNCHRONISED

Shows you how to moake over 3¢ FLASHGUN . GOMBINED PRINTING BOX AND SAFELIGHT . DIASCOPES AND
magnificent articles. 224 pages and FPISCOPES STEAM-DRIVEN MOTOR BOAT . ELECTRIC WALL BRACKET
20 di g £ INEXPENSIVE HOUSE TELEPHONES . ELECTRIC GAS-LIGHTER . ADJUSTARLE
iggrams and iilustrations. DRAWING-TABLE . TOBOGGAN: 12s. 6y et (135, 6d. by post).

THE 2nd “ PRACTICAL MECHANICS”»

HOW-TO-
MAKE-IT BOOK [ 20

Edited by F. ). CAMM

\
] HE great success of the first ** Practical Mechanics * How-To-Make-It’
Book,” which has run through several editions, has encouraged the
publishers to produce this second volume, describing the construction
of a wide variety of articles which will appeal to the home mechanie
and mode! maker. Like the first volume, l:fnis has been compiled from
the nrest popular features appearing in * Pructioal Mechanics,” the
established monthly journal for practical amateurs.

CONTENTS : 4 REFLECTING ENLARGER . ONESTRING FIDDLES . FOLDING STEPS
AND AN EATENDING LADDER . AN EGLECTRIC GUITARKYTE . A MINIATURE
BILLIARD-TABLE . A SYNCHRONOUS ELECTRICCLOCK . AGCIOVE PUPPET THEATRE . i3 y
AN AUTOMATIC GARDEN SPRINKLER . A MIDGET CAMERA . A POTTER'S WHEEL :

A CATAMARAN . A ROWING MACHINE . 4N AQUALUNG . HOME-MADE FisHine Deteils for meking 35 valudble
TACKLE ., INSTALLING A TROPICAL AQUARIUM . A SNOW SCOOTER . UNDER-WATER ecticles  throughout 192  poges.
PHUTOGRAPHY . A PAIROFSKIS . PRUOJPETING TIME ON THE CEHING . A H4RPUON 106 iflustrations.

GUN . SMALL WIND-POWER PLANYS . AN EL.ECTRIC HEDGE TRIMMER . BATHROOM

SCALES . A FOLBING QUTBOARD MOTOR-BOAT . FLASH PAOTOCRAPHY . GAS FIRED POTTERY KILNS . 4 BMCK-PROJECTION
(EPISCOPE . MOTORISING YOUR LAWN MOWER .- A SKELKTON SYNCHRO-ELECTRICCLOCK . & VIEWER AND PRINTER FOR
35 MM. FI{M . a CYCLE TRAILER., AN ELECTRIC IMITATION COAL FIRK . A MECHANICAL POTATO PEELER . A
HOME-MAGE BUPLICATOR . MAKING RUBBER STAMPS. 13s. ‘net (16s. by post),

Theie are e most prachicod conatructors’ books yef . . . the
articies are rok toya but things of real uae aﬁwz[m!

FROM ALL BOOKSELLERS nivte i1 e, s et aown from GRORCE

——— ‘ NEWNES
Published about the 30th of cach month by GEORGE.NEWNES LiM P -] = Practical Medhanics »* Advice Buregu COUPON
treet, Strand, mwh, W.C.2, and Prinied in England by W. Speaight & SlgrﬁPE:Tn(:g:: gf;?lg?wg?:w;él This-coupon 13 available until Sz'evpt'.Sm.h, 1959, and mu¥t be
Sole Agentsfor Absiralia and New Zealand—Gordon & Gotch (Afsia), Lid. Sole Apents for South. Afwica attached 10 dWPletters containing quicrics, tagcther with ¢d. Posial
and Rhodesia—-Cefral News Agency Ltd. Subscription Rate (incliding postage) : -Fof Gne year, Inland 20s. { Order. A stamped addressed cnvélope nibst also be cncled.
“Oversoes 18s. 6d., Canada 18s. 6ds 0 ' Practicat Mechanics. : g Sept, 1959,




One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well-paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.

Aero. Draughtsmanship
"Jig & Tool Design

. Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M’gmnt. & Admia.
Practical Foremanshi

Elec. Draughtsmanship
Machine o
Automobile o
Structural »

R/F Concrete o
Structural Engineering
Mathematics (all stages)
Radio Technology

Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Installation
Engineering Inspection Television

Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engincering

Welding (all branches)
Maintenance Engineering
Steam Engine Technology
L.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survey Dr’ship.

Generators & Motors
Generation & Supply
Aircraft Mainten. Licences

BUILDING AND STRUCTURAL

L.1.O.B. AlLAS. ARSH iS:
AM.LP.H.E, A.ALP.A. AFES. AR.LC.
Building Construction Builders’ Quantities
Costs & Accounts Carpentry & Joinery
Surveying & Leveliing Building Inspector
Clerk of Works Building Draughtsmanship
Quantity Surveying Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common, Prelim. Exam.
A.C.1S,, A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector

Civil Service Exams.

BECOME A DRAUGHTSMAN—LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of
Engineering. Practical experience is
unnecessary for those who are willing
to learn—our Guaranteed ‘‘ Home
Study ” courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING

(In association with CHAMBERS COLLEGE—Founded 1885)
(Dept. 29)

148, HOLBORN, LONDON, E.C.]

SOUTH AFRICA: E.C.S.A, P.O. BOX NO, 8417, JOHANNESBURG
AUSTRALIA : P,0. BOX NO. 4570, MELBOURNE

FOUNDED 1885 - FOREMOST TODAY '

Free Guide — SUCCESS IN ENGINEERING

132-PAGE BOOK FREE/

SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :

v  Openings, prospects, salaries, €tC., 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

T0 SELECT FROM 1

A.M.I.Mech.E., A.M.LM.L,,
AMBrit.1.LR.E.,, A.M.L.P.E.,
A.M.L.C.E., A.M.l.Struct.E.,
A.M.1.Mun.E., M.R.S.H.,
AM.LE.D,, A.F.R.Ae.S.,
London B.Sc., Degrees.

*

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS—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
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i m» Free Coupon ,

l To: NATIONAL INSTITUTE OF ENGINEERING
l(Dept. 29), 148-150, Holborm, London, E.C.1. 2 -NOWﬂ”R BE

} Please Forward your Free Guide to 2 ALL SET FOR :

1 NAME ........... 550000QCODOTONTED COOO0D00000000000500

} ADDRESS ...iccovvinnnas 9.

i My general interest isin : (1) ENGINEERING (Place a cross againse

I (2 AERO (3) RADIO (4 BUILDING the branches in which I

you are interested.)

j () MUNICIPAL WORK
1 The subject of examination in which I am especially interested is

To be filled in where you_already have a special preference.
(2d. ~ stamp only required if unsealed envelope used.)




