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No. 1024.

No. 1013. No.753.

No. 760. 3 doz. Assorted Light Com-
pression Springs 1" to 4" long, 22 to 18
S.W.G., 1" to r diam. 6/6. No. 98A. 3

doz. Assorted 1" to 4" long, i" to r diam.
I9G to 15G, 5/6. No. 757. Extra Light,
Compression, 1 gross Assorted, ft" to i" to 2" long, 27 to 20 S.W.G. 15/-.
No. 388. gross Assorted Small Expansion Springs, i" to 11", 18G to 2IG.
9/6. No. 758. Fine Expansion Springs, I gross Assorted I" to f", )..." to 2" long,
27 to 20 S.W.G. 15/-. No. 466. gross Assorted Small Expansion Springs g"

to 1 i" long, 3/32" to 3/16" diam., 2IG to 24G, 6/6. No. 1013. 1 gross Small
Coil Compression Springs, r to le" long, 3/32" to 7/16" diam., 24G to 19G,
6/-. No. 753. 3 doz. Assorted Light Expansions f" to i" diam., 2" to 6" long.
22 to 18 S.W.G.. 10/6. No. 1024. 20 Compression Springs 12" long, 1" to
diam., 24G to I8G, suitable for cutting into shorter lengths ; and 30 Expan-
sions I to ir long, 5/.32" to 11" diam., 220 to I6G, 24/-.

How are you
off for Springs?
TERRY'S BOXES OF ASSORTED SPRINGS are
just the job for your experimental department -
a wonderful assortment of Compression and
Expansion Springs ... all sorts of lengths, gauges,
diameters. The nine boxes we show are just a
few from our range. Why not let us send you a
full list - free?

TERRY'S
ASSORTED SPRINGS
The prices quoted are subject to the
usual trade discount.

HERBERT TERRY & SONS LTD.
REDDITCH, WORCS.

SPRING MAKERS FOR 100 YEARS

These Boxes of Springs
con also be obtained at :

LONDON
27 Holborn Viaduct

MANCHESTER
279 Deansgate
BIRMINGHAM

210 Corporation Street

HT170(R)

How to stick anything to anything
Use quick -setting, easy -to -apply Pliobond,

the new thermoplastic adhesive that sticks
anything to anything permanently.

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

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

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

Battery Cap
. Rubber to solder

Clutch

. . . Fabric to metal

1

Draught Exclusion

. . Rubber to metal

A GOODYEAR PRODUCT OBTAINABLE FROM GARAGES AND IRONMONGERS
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EMCO-UNIMAT
comSee poopep
0s19- 491,1

Don't let the size deceive you ! The amazing
Emco-Unimat is not a toy-it's a precision,
portable power -tool, capable of a number of

standard workshop practices on a miniature scale. The basic tool will
buff, turn, polish, drill, grind and mill with remarkable accuracy, whilst
additional equipment extends these applications. Working to very fine
limits, and variably speeded from 300 to 9,000 r.p.m., the Emco-Unimat
is the perfect equipment for model makers and amateur craftsmen.

HAND DRILL MILLING MACHINE TABLE DRILL
PRESS TOOL GRINDING MACHINE

Specification
Centre Height, Ir. Takes between
centres, 61". Hollow spindle admits
f". Drill Chuck Cap, I ". Chuck to
Drill Table (max.), 4F.

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

CASH PRICE

L27-17-6
EXTENDED CREDIT AVAILABLE

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

J. & H. SMITH LTD.
16, HARRISON STREET

LEEDS, I. TEL. 21561
910

and nou-7',- 03.trowi1

S. G. Brown provide
Headphones a n d
associated equipment
for all known pur-
poses. Brochure " P "

sent on request.

HEADPHONES
FOR MARINE
EQUIPMENT

Every seagoing
vessel in this
electronic a g e
relies on Marine
Communication
Equipment.

Our contribution is a
specialised range of

reliable Headphones
which provide ships'

operators with the clearest
possible reception of all

signals-Morse or speech.

OWL
SHAKESPEARE STREET, WATFORD, HERTS

Telephone : Watford 7241.

ED

These 3 models will
adequately meet the
demands of all Radio
Control enthusiasts.

RADIO CONTROLS
The system of Tuned Reed, pioneered by E.D. has, after
long and exhaustive tests, proved its reliability and ease.
For realistic and finger-tip control there is nothing to
compete with them.

E.D. Mk. IV RADIO CONTROL UNIT
TUNED REED 3 CHANNELS

Comprising Transmitter, Control Box and Receiver.
The last word for the control of models which

demand progres-
sive, personal and
accurate follow-
ing of multiple
orders.

2 models

available,
Senior or

THE E.D. BOOMERANG
A Radio Control (.1.1:t completely wired and ready for use in your model plane or
boat. Simplicity itself to install and most economical in use.

E.D. Mk. II MINIATURE 3 VALVE RADIO CONTROL
UNIT

Comprises Transmitter and Receiver. A standard battery pack will give over 3 hours'
continuous operation with a receiver and batteries weight of only 113,1 ozs.

Write for illustrated list giving full details of E.D. Radio Controls, Engines,
Accessories, and Spare Parts, etc.

Order from your Model Shop.

- ELECTRONIC DEVELOPMENTS (SURREY) LTD
DEVELOPMENT ENGINEERS - neAros

.°3"" ISLAND FARM RD. WEST MOLESEY.l SURREY) ENGLAND. --"-
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INTERESTING BARGAINS SATISFACTIONREFUND

ASTRO COMPASS MK IIASTRO
Supplied in good condition

STAINLESS STEEL CONTAINERS

a. ..0.---4 in sturdy box with instruc-ase thins for use in Astro Nevi-
ill cation and star identification

-also instructionsersignotmpylove.anti-splash
25/- post free,

Ex M.O.S., 20 Gauge
1818, stainless steel.
Complete with outer T.
lidasilusplus inner 'r0Fo
lids locked secure by d

I

RUDE STAR FINDER &
I IDENTIFIER

Es. R.A.F. Navigators'
equipment. Consists of star

depressing handle. 1,1/.

Size 161n, x llin. x
llin. Cap. 6 gal., 57/6, '''''',"' '''
carr. paid.

base and 7 templates covering lats. 0-70
N. and S."- Makes star finding and
identification relatively easy. With
maker's instructions in leatherette

gd.

ELASTIC SHOCK CORD
Cotton covered, r diem., 1/- per yd. :

r diem., 18 per Yd. Postage 6d. per order.
wallet. 5i- p. & P.

PRESSURE GAUGES
Boost -6- +24 p.s.i.

... 0- 80 p.s.i.Air...
Air... 0-1.000 p.s.i.

GROUNDSHEETS
Familiar ex. -service cape type, all in
good condition. 7/6 each, p. & p. 1/6, or
3 for 211- post free.

...
Hydraulic 0-1.000 p.s.i.
Air... ... 0-2,000 p.s.i.
6/- each post free.

DIAL THERMOMETERS
100/300 degrees Fah-

..,,,.. . renheit. Brand new.
clearly marked 4"

GOVERNOR UNITS
Precision m a d e
mechanism, designed

a, for Aircraft, with
many other mech-
anieal adaptations.
4in. overall, brand

,, .-,pro
,..

tanks. Exceptional

dial, sensitive metal
clad element -
jects. 8" from back,
suitable for dipping
into liquids, oCaffix-
ing to ovens and
value 35/, p. & p. 2/6.

new, 3/9 post free REV. COUNTERS
TOOL ROLLS iip,...---,,---i,Approx. 151n. x 8In.5000
with 6 drys. and ..f°' '''1.4001°40 101pocket. Stock -
soiled clearance
price 3 for 2/6 or 47
8/- doz., post free.

Brand new, calibrated 1030/

4 :
lr-rttmio.,3"2:al ospterafx

Makers' price about £7.10.0.
Flexible drives to fit, pat-
terns A, B, C, D, E. J as

NEW NYLON PARACHUTE advertiged below. '
CORD

Approx. I' diem.. the thicker cord used
for the giant cluster parachutes. very
strong and durable supplied in any con-
tinuous length up to 280 yds. ; 6d. per
yd.. p. & p. 8d. any order.

NYLON BRAID
0/4" wide, soft, easy to handle, and ideal
where lightness plus strength is required.
32 Yds, breaking strain 1,900 lbs., 321 -
post free.
64 lireaking strain 1,360 lbs., 60/ -

WEBBING
yds.

post free.
Brand new. double
thickness parachute
webbing li" wide,

131ft. long, hook one end, loop the other,
7/6. P. & P. 1.3.-----

.. .......

FLEXIBLE
TRIPODS

Light (51b.) wood tripods 38' legs; brass
top, which can be adapted to take any
instrument or camera or can be easily
converted into a useful ARTIST'S EASEL,

''ex, govt. and complete with handy carry-
frig sling. 151-. p. & p. 2/6.

..6., ils DRIVES
r c

4* f-*

' \ ' ........ -

Fatt. Length Cable Outer Price
A 9" .43" 216

ene _pc) I 11° -
__

Tough transparent
TUBULAR film. Sold- by the yard in these
widths and any length
you wish. 2" 4d., 4"
6d., 6' Oa., 12- 1/-, 18'
1/6, 24' 2/-, 36" 31-,
48" 4/-. Prices per yd.,

6d. &

B 18' .43' 7/6
C ' 30" 1216
D

.43'
15/-

E
60"
72"

.25-

.25' 2(6-
F 92' .23" .45"

.33"
22/6

0 `.40" .14" 301-
H 36' .50" 94" 451-
3 36" .25" .43' 13/ -

Pattern K. a 16ft. drive intended for really
heavy duty, full details not available at
time of going to press will be supplied to
interested inquiries.
Patt. II is heavy duty drive with base
plate and bearings.
P. & P. 1/6 per drive extra ; 3 or more post
free. Post free with rev. counter.please add p. p.

to total of order. MOTOR CYCLE COVERSTubular film opens up
to double stated width,
thus 48" tubular makes
96" sheet.

E f f e c t i v e 1 y
sealed into bags
by the beat of a

GIANT BOMBER WHEEL COVERS,
will give complete protection, tea -cosy
fashion, to 250, 150 machines and scooters,
etc. Made to the usual high standard of
all R.A.F. equipment. Will remain corn -
pletelywaterproof for years. 17/6, P. & P.
2/6.

There areinnumerable
applications i n
industry a n d
home for pro-
tection against

dust and damp with POLYTHENE of which
Mothproof Bags are something we all
need. SAMPLE FREE. S.A.E. please.

GENERATOR/MOTOR

iona
a Illti:"At

,
1/
'

12 volts 750 watts.
Can be used as
generator or motor
app. 1 h.p. without
modification. Weight
261b. ; body fr x 5"
dia. ; splined 5" drive
shaft. Many uses,
lighting battery

EYESHIELDS
An extremely
useful form of eye ,61. s,'4,..

sets,
chargers and all

types of portable power supply. Brand
new in well -made wooden case. 75/ -
carr. 7/6.

,for
industry or motor
cycling. Brand
new anti -gas type, 1

clear, 3/6 per doz.,
36/- gross, post -1-
free. .

NEW AIRCRAFT FUEL TANKS
Length 66" : depth 14' ; width 24'. Weight
60Ib. Capacity 80 gallons. 2 apertures
17" diem.
Brand new bullet-proof self-sealing rub -
ber tanks, made of I" sponge rubber
probably cost over £100 each ' a real
opportunity for the bargain limiter with
ideas, at 25/- each, carriage 101-.

TERRY CLIPS
Sizes fin :in., lin 11tH.
Handy assortment of six

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

dozen retail value 201-, 7/6
p. & p. 1/3. -r-

TRANSPARENT PLASTIC SHEET
Clear as glass, flexible, does not crack,
Sheet size : 50in. x 26in.
Thickness sheet 8/6

WOVEN GLASS FABRIC
TYGLAS YI and Y5 sold by the yard at
half usual prices. Full details and samples
SAE please.

.010 ... ... per
'Thickness .020 ... ... per sheet DV-
Thickness .033 .. per sheet 21/ -

P. & P. 1/- per order.
Samples free S.A.E. please.

MYERS & FOULKES PHONE
LEY 1013

DEPT. PM. 187/ 188 THE ARCHES, GROVE GREEN ROAD, Ell.

7,-

1"all-
purposo

TOOL
POWER
DRILL

An Engineer's tool
at the Handyman's price

No more tedious hand
labour TOOLPOWER
simplifies drilling, saw-
ing, polishing, sanding.,
turning and paint and
rust removing. There's a
Bridges accessory avail-
able for all these pur-

CASH £7.19.6. poses -and all powered
by 'the ;in. all-purpose
Drill, the most advanced

and powerful of its kind in the world.
Guaranteed. With GPO approved suppressor.
Send to -day for fully illustrated brochure of
all Bridges accessories...

DEPOSIT
plus 3/6 p. & p.
ex. 8; 6 monthly.
payments of 28: -

Douglas Jordan Ltd.
(Dept. PR6), 3, Cornetts Passage, Rotherhithe

New Road, Leaden, 8.E.16

SAVE MONEY WITH THE

ELECTRIX Industrial
All-purpose Sprayer Unit

for PAINT - CELLULOSE -
CREOSOTE - DISTEMPER -

INSECTICIDES -DISINFEC.TANTS.,
The sprayer with 101 uses, 3 inter,
changeable jets, 3 impellor motor-
triple filter -swivel gun for easy work,
Mg. Powered by a 15th h.p. motor
driving three specially designed im-
pellors. The motor is universally
wound and will operate on either A.C.
or D.C. Complete equipment weighs
only 15 pounds.
Current consump-
tion is about 1.4
amps. at 220 volts.
Voltage range
available,' 100111,
120/150. 200/220,

230/250 volts.

only 24,5
DEPOSIT

plus 5/- post &
packing and
monthly pay-
ments of

24:5.
CASH

69.19.6.

SWISS MUSICAL MOVEMENTS
One tune, 18 teeth I8/- ea. Also ex -
stock I &;2 tune 22 teeth ; I & 2
tune 28 teeth ; 1 & 2 tune 36 teeth ;
1 & 2 tune 41 teeth. Ballerina
THORENS and Miniature Jewel
movements. Solid Walnut box kits
21/- each. Jugs, Jewel boxes, Toys
and Chalet Kits. Command Per-
formance movements by REUGE.
Also full range of. Timex Watches
now available.
Trade enquiries alSo invited.
Electric movements now in stock.

Send for free

FREE
brochure giving
lull details to
Dept. P.M.6.
(Eec. 2d. stamp
.for Pottage.)

METWOOD ACCESSORIES
86 CHURCH ST., WOLVERTON, BUCKS

Tel.: Wolverton 3025

PRESENT
HUNDREDS OF
WAYS TO

BRIGHTEN
YOUR
HOME! " Yacht"

Electric
Light. Del ghtfully practical ; 23/ ii.

Hobbies offer the " do-it-yourself "
man hundreds of ideas. Furniture-
novelties-toys, and a host of other
projects. And to make it easier still,
full kits are available.

All detailed in Hobbies 1957 Hand-
book. 152 pages crammed with
articles and ideas. A bargain for all.
Only 2/- from branches, newsagents,
etc., or by post (2/3).

Swiss Chalet Musical Cigarette POST
Box. Kit for Chalet, 6/11. COUPON..... !MUSICCII movements, 18110. NOW

TO HOBBIES LTD.,
Dept. 7, Dereham,Norfolk.

Please send free 20 -page booklet and items
marked X.

Swiss Chalet " Yacht " Light
Kit No. 3152 ; 6/111:1 Kit No. 3110 ; 23/11 Li

List of Musical Hobbies 1957 Hand -
Movements at 113/101:1 book 2/3 (all post free)In

NAME

ADDRESS-

. . ........ -
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MAJOR
MAGNET

POCKET
MAGNET

POT
MAGNET

POPU.AR RANGE OP

wide range of types
for all applications

 MAJOR MAGNETS One of the most
powerful magnets ever produced. For
Research. Educational and Industrial uses.

 POWER MAGNETS. Alcomax magnets
in three sizes. Use where extra performance

-

,s required.

 BAR MAGNETS.. in pairs. For general
purposes. 2' and 3' sizes available.

 POCKET MAGNETS...U.1131w every
engineer for hundreds of uses in workshop
or home.

 MINOR MAGNETS Ideal for the model
engineer. Compact yet powerful.

 POT MAGNETS in three sims. Power.
ful Alcomax assemblies for holding and lifting.
Mild steel pot can be machined

 BUTTON MAGNETS. For magnetic Im
dicators. doorcatMes and as magnetic coil-

Vii:

MINOR MAGNET

BAR MAGNETS

BUTTON MAGNET

POWER
MAGNET

Made by James Neill & Company (Sheffield) Limited
and obtainable from your usual tool distributor

sees

OMARO SLIDE RULES
MODEL LI I. Capacity Calculator
for rectangular and r -
cylindrical Tanks and Con-
tainers. Capacity Scales
10-1,000 cu. ft. and 65-6,000
gallons. 7i- post free.

MODEL M.I. Trigonometrical Functions

Natural values of Sine.
Cosine, Tangent and Co-
tangent from Cr to 90'
increasing by 10'.

2,184 values.
Standard Qual. (glazed)

6 3 post free.

4n1::
z

....41. i ie. §

a^ ;:i

i

I

- ill -
.

. 11k
,

;,--

.
I. L'i

I eJ
i

-:IA 1

I
ill! 1

.

MODEL S.5. Prinepal Screw Threads
(a) British Standard Whit-

worth (B.S.W.).

(6) British Standard Pipe
(B.S. Pipe).

(c) British Standard Fine
(B.S.F.).

(d) British Association
(B.A.).

6/3 post free.

List of other Models on application.

Kosine Ltd., 104, High Holborn, London, W.C.I
Telephone : HOLborn 1301

NEON INDICATOR SWITCH !

814 Plus 6d. Postage

FIT THIS TO YOUR ELECTRIC BLANKET AND BRING IT
UP TO DATE.

Double Pole Break, A.C.-D.C. SUITABLE ALSO FOR ANY
Silver Contacts, Improved Cord OTHER APPLIANCE WHICH
Grip, Simple Wiring. Modern REQUIRES A VISUAL INDI-
Streamline Styling in Cream CATION THAT IT IS ON,
Bakelite. (SOLDERING IRONS, ETC.)

* SEND 4d. IN STAMPS NOW
FOR OUR ELECTRICAL CATALOGUE *

DESCRIBES FULLY OUR RANGE OF ELECTRICAL
SUNDRIES-WITH IDEAS FOR THE HOME HANDYMAN

-- OVER 300 ITEMS -

THE MAGSTAT '

'Mr-airr's7r-9.

This is a precision bi-metal thermostat for the control of alternating
currents of up to amp. at 240 volts. The temperature range lies between
minus 50 deg. F. and plus 250 deg. F. An ingenious magnetic snap action is
incorporated which gives freedom from radio interference. The operating
temperature is altered by rotation of the adjustment screw, clockwise for
increase and anti -clockwise for decrease. Dimensions 2in. x en. x

PRICE : PIS each. Post 3d.

*SUPPRESSIT*
(TELEVISION SUPPRESSOR KIT)
For the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes and two condensers
mounted on a card with wiring
instructions. Ideal for Vacuum
Cleaners, Hairdriers, Sewing Motors,
etc., up to I amp. Price 3/6. Post Free.

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES
We stock over 203 types of element replacements
for Fires, Irons, Kettles, Hairdricrs, Toasters and
Boiling Rings. Send for Catalogue.

WE HAVE A REPUTATION FOR H
LIST SOME OF OUR

THERMOSTAT. CS. Convector Thermo-
stat for Space Heaters and Low tempera-
ture Ovens. 15 amps., 250 volts A.C.
40/80 deg. F. 25/-, post 5d.

THERMOSTAT. MB. For control of
Electric Immersion Heaters up to 3 kW.
90/190 deg. F., 15 amps., 250 volts A.G.
£2/0/0, post 9d.

THERMOSTATS. PF. Room Thermo-
stat. 15 amps., 250 volts A.C. 5in. x 1

x 2in. A beautiful instrument. Temp.
ranges 30/90, 40/100, 40/80, 60/100 deg. F.
as required. E2/0/0, post 6d.

GH QUALITY THERMOSTATS AND
STOCK ITEMS HERE :
THERMOSTAT. BW/I. 3 amps., 250
volts A.G. For control of hot -plates, vul-
canisers, etc. 50-550 deg. F. 15/6, post 4d.
We are only too glad to send illustrated
leaflets on any of these Thermostats if
you will send a S.A.E. stating which model
interests you.

IMMERSION HEATERS
We can offer a wide range from 2 to 4 kW.
and in stem lengths I lin. to 42in. Please
send for our catalogue.

GREENHOUSE THERMOSTAT
Type ML. Constructed especially for the amateur
gardener. The scale plate is calibrated " High -
Medium -Low " and has a temperature range of
40-90 deg. F. Current capacity is 10 amp., 250 volts
A.G. Differential 4-6 deg. F. Size in. x 2in. x 12in.

PRICE : 35/-. Post 6d.

Model PJ. Miniature Thermostat
for control of domestic Electric
Irons and special-purpose
machines where space is limited.
Capacity: 5 amps., 250 volts A.C.
tin. x yin. x 11/16in. Single
screw fixing. Price 9/3. Post 3d.

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD SURREY
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THE SKYSEARCHER
An all mains set for 19/6.

This is a 2 -valve plus -metal rectifier set
useful as an educational set for beginners.
also makes a fine second set ilfor the
bedroom, workshop, etc. All parts, less
cabinet. chassis and speaker, 1916. Data
free with parts oravallable:separately, 1i8.

THE REALITE

This is a complete fluorescent fitting, stove
enamelled white, with starter and ballast
all ready to install. Price 25!-. plus 4/6
carriage and packing. 40 -watt tube. 10!-.
no extra for packing if ordered with
fitting.

BABY ALARM
Unlike most
baby alarms.
this not only
enables you to
hear baby but 4
also to
talk to
hm. Price
complete
with onemicro-
phone and1'
50ft. twin
f 1 e x.
£6 . 19 . 6,carriage
3i6. addi-tionalmicro -Phone
19/6.

MINIATURE MOTOR

Size only 2lins. long by pins. diameter
-American made-laminated poles and
armature-intended for 28 -volt D.C. but
O.K. on lower D.C. voltages and A.C.
mains, through step-down transformer
-price 1016, post, etc., 21-.

HIGH-SPEED RELAY
This is a miniature type relay with
change -over platinum contacts. Bobbins
are 250. ohms each. Brand new-limited
quantity -716 each, post 116.

MULTI -SPEED
MOTOR

Works off A.C.i
D.C. mains ; fitted
with gear box gives
any speed from 1
r.p.m., 22/6, post
and packing 1/6.

THERMOSTATS
Useful for the
control of ap-
pliances such
as convectors,
gluepots, vul-
canisers. hot
plates, etc.
Adjustable to
operate over

the temperature range 50.550 deg. F.,
li amP., 316: 5 amp., 818: 2 amp. QMB,
516 ; 5 amp. QMB, 15/-.

P.V.C. HEATER WIRE
This has a resistance of 16 ohms
per ft. It is wound on non -hygro-
scopic insulation and covered over
with P.V.C. shrunk sleeving. Quite
suitable for use underground or under
water. Ideal also for twisting around
pipes to stop freezing or to preheat
liquid. Price 1/6 per yard. 14 yds.
ideal for average electric blanket,
£1, Post free.

THE
" CRISPIAN "

BATTERY
PORTABLE

A 4 -valve
truly port-
able bat-tery set
with very
many good
features as
follows :-
Ferrite rod
aerials.
Low consumption valves.
Superhet circuit with A.V.C.
Ready built and aligned chassis if required.
Beautiful two-tone cabinet covered with

Rexine and Tygan.
Guaranteed results on long and medium
waves anywhere.
All parts, including speaker and cabinet,
are available separately or if all orderedtogether the price is £71151- complete,
ready built chassis 30/- extra. Instruction
booklet free with parts or available
separately. price 16.

OFFICE INTERCOM
This is a
2 - station
master unit,
comprising
an A.C.
mains push/
pull ampli-
fier with
built-inP.M.
speaker - inpolished
cabinet withvolume
control andon;off
switch - allready to
work-price 213/19/8 with one sub -station
-extra sub -stations 1916 each-carriage
and packing 3/6.

MULTI -METER KIT
Parts suitable for
making a multi -
meter to measure
v o 1 t S. milliamps
and ohms. Kit
containing all theessential items
including moving -coil meter,
resistors, range
selector. calibra-
ted scale, etc., etc., is only 151-, plus 11 -
post and packing.

MAINS -MINI

Uses high -efficiency coils - covers
long and medium wavebands and fits
into the neat white or brown bakelite
cabinet-limited quantity only. Allthe parts, including cabinet, valves,
in fact, everything, 24/10/-. plus 3/6post. Constructional data free with
the parts, or available separately 1

HIGH VOLTAGE TESTER
An instrumentthat will
measure volt-
ages up to
10,000 but
which drawsno currentfrom the
source, will
f.robably be a
valuable addi-
tion to yourworkshop
equipment. It can be made entirely from
odds and ends. Booklet giving full
instructions, plans, etc., 2/0 post free.

ELECTRONIC PRECISION EQUIPMENT LTD.
Post orders should be addressed to Dept. 1, Sutton Road, Eastbourne.

Personal choppers, however, plea, call at
42-48, Windmill Hill, 152-9, Fleet Street, 29, Stroud Green Rd., 249, High Rd., Kilburn

Ruislip, /Jidda. E.C.4. Finsbury Park, N.4. Phone: MAIda Vale
Phone : RUISLIP 5780 Phone FLEet 2833 Phone : ARChway 1049 4921
Ralf day, Wednesday. Ralf day, Saturday. Half day, Thursday. Ralf day, Thursday.

MAKE SOUND JOINTS SIMPLY

BY USING Multicore
ERSIN MULTICORE

Contains 5 cores of extra -active, non-
corrosive Ersin Flux. Prevents oxidation
and cleans surface oxides.

SIZE 1 CARTON
4 specifications for
radio enthusiasts.

5, -
HANDYMAN'S

CARTON
Suitable for 200 6d
average joints.

1 MIA

161

HOME CONSTRUCTOR'S 216 -PACK

In addition to the well - known Home
Constructors Pack (containing l9ft. of
18 s.w.g. 60/40 alloy) a
similar pack is now
available containing
40ft. of 22 s.w.g.

60/40 alloy especially

suitable for printed
circuits.

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

ARAX MULTICORE
FOR METAL FABRICATION

(Not wire -to -tag joints)
Contains 2 cores of A rax
flux-so fast that even
blued steel spring can
be soldered without pre -
cleaning. Flux residue
is easily removed with
water.

SIZE 8 CARTON

51-
Handymans Carton 6d.

BIB WIRE STRIPPER

AND CUTTER

The 3 in I tool. For strip-
ping insulation without
nicking wire, cutting
without leasing rough
edges, and splitting
extruded flex. 3/6 each

\\\

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

SPECIAL OFFER
OF NEW AND EX. GOVERNMENT BINOCULARS & TELESCOPES
LIGHTWEIGHT PRISMATIC BINOCULARS. Brand new instruments of
highest quality. Recommended for general holiday use and long-range view-
ing. Tested and approved by Institut D'Optique de Paris. Lenses are coated for extra
brightness.
8 x 25 £8.17. 6 All complete with8 x 30case and straps, and

10 x 35 115.10.0 post free U.K.
8 x SO COOKE TROUGHTON & SIMMS ELBOW TELESCOPE. A beauti-
fully made instrument with wonderful definition. Length I lin. Weight 61lbs. Excel-
lent condition. 57/6. Post 2/6.
IDENTIFICATION TELESCOPES. Tremendous clarity and powers of I2X
and 30X with Object Glass dia. of 60mm.-makes it ideal for long-range viewing,
lunar observations, etc. Traversing and elevating gear enables fast-moving objects to
be sighted quickly. Nett weight 40lbs. Complete in fitted transit case and in excellent
condition. Original cost E185. 115. Carriage free.
Satisfaction or full refund. Catalogue on request.

CHARLES FRANK
67-73, SALTMARKET, GLASGOW, C.i. Phone : BELL 2106

TUNGSTEN CARBIDE TIPPED TOOLS
PLUGGING DRILLS
For clean round holes in brick, concrete, tiles, marble, etc.,
for all fixing jobs with Maso Plugs.

GLAZEMASTER
For drilling windows, mirrors, glasses, bottles, plate glass,
shelves, etc.

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

Manufactured by
JOHN M. PERKINS & SMITH, LTD., DRAUNSTON, NR. RU

351-
GBY

Ted: BRRUNSTON 2
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SELECTED TOOL BARGAINS

High grade ENGIN-
EERS' BENCH
VICES slightly stock
soiled. All steel
jaws. square thread
screw, width of jaws
3", 31", 4". 30!-, 45;-.
59/6. Carr. paid.

American Pattern
ADJUSTABLE IRON

PLANES '
Sheffield Steel Double Irons.
Smooth Planes, 9" x 2", 26/ -
post pd. Jack Planes, 15" x

2". 3213, post pd.

Super quality HANDRILLS
Helical cut gears double
pinion. 3 jaw self -centring
chuck 0-I capacity. Hollow
handle for drills and bits.
Complete with set of drills

21!, Post pd.

PATENT SA.W SHARPENER
Pat. No. 725,911

You can sharpen your saws accurately and quickly with
this; ingenious tool ; hardened steel rollers and guide
ensure uniform 'depth of teeth. An absolute boon to all
woodworkers, makes a vet y difficult job extremely simple.
Suitable for hand, tenon and dovetail saws.'
Price 21/-. carr. paid complete
with instructions.

Best quality HANDSAWS, skew back
finest Sheffield steel blades, ground
thin to back : polished handle,

brass screws ; 22" blade,
21!- 26" blade, 2216.
Post paid.

Sheffield made short pattern
TURNING TOOLS with beech,handles specially suitable for
Wolf, Black & Decker and
Bridges lathes. )" Chisel, rGauge parting tool. Price 10/6

. Set. Post pd.

12" COMBINA-
TION SQUARE

with mitre, level
and scriber spe-
cially suitable for
carpenters. Steel
rule marked inches

eights and six-
teenths. PRICE
8/2, post pd.

Sheffield made HALF Best quality Sheffield
TWIST CENTRE BITS. CARPENTERS' CHISELS
Quick and easy cutting. Polished ash handles. Sets of 5 :
brace shanks. Sets of 5 : I. 1. 1, 1, 1.

I. 1. 1. Price 13/6 Price 21!- Set.
Set. Post pd. Post pd.

Sets of best
quality

CHROME
VANADIUM

TWIST
DRILLS

complete in plas-
tic wallet. Sets
of 7 : 1/16th to

I x 1/32.
Price 5/8 Set.

Post pd.

S. pack &
SON LID.

341-345, OLD STREET,

LONDON, E.C.1 S"MITC11

MAKE MONEY making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience you can mass-
produce any object, from a chessman to a candlestick,
statuette or model ship, in plaster,aresin, concrete, etc.
. . . with " VINAMOLD " the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation with
minimum outlay.

Write for full details and instructions. Also avail-
able : illustrated booklet describing " VINAMOLD."
methods of heating and melting, preparation of models
and moulds, etc. Price 1;6 post free, from :-

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

THE ULTRA LENS AIDS PRODUCTION
This unequalled Whether yo u are manufacturing,buyingorselling,
electric magnifier there are occasions when you have to submit
is of the most some objects to a very close scrutiny. At
modern design these times the ULTRA LENS becomes
and has proved indispensable.
its extreme Triple lenses ensure distortion -free
and sustained magnification and eliminate the
usefulness to .1, necessity for adjustment of
countless indus- focus. The focus is
trial . firms en- always perfect.
gaged on minute The ULTRA
examination of sur- LENS achieves
faces of every con- a six -fold
ceivable object. @ magni-
The ULTRA LENS is used ex-
tensively in collieries, foundries,
electricity works, tool shops,
forges, motor works, and practically every
branch of the engineering trade. TELE-
VISION engineers need it to examine
INTERLACING of picture.

Write today for full particulars and price list to

THE ULTRA LENS COMPANY

fication
in abrill-

iantly-
lit field

which is
shadowless.

Tel. TRAfalgar 2055
I7c, Oxendon Street,

London, S.W.I.

NEWNES PRACTICAL MECHANICS

Make model
buildings-

493

as simply
as this!

Anew method-described in a new book on Pyruma
Modelling. This shows how to turn empty match
boxes into model buildings, by Pyruma ' Plasti-

craft.' It is one of the many methods of modelling
in plastic Pyruma, shown in black and white and full
colour pages, which enable you to build and finish
in natural colours :-

MODEL FARMS, RAILWAY STATIONS,
SIGNAL CABINS, AIRPORT BUILDINGS,
DOCKS, SHIPS, FIGURES, ANIMALS,

BOOKENDS, DOLL'S
FURNITURE, PLAQUES, RELIEF MAPS,

ETC.

SANKEY'S

PLASTIC CEMENT

is a ready -to -use material, cheap to buy locally, and
easy to work by following the Instruction Book
offered below. Pyruma dries or can be baked to
stone -hard permanence, then painted in natural
colours. Sold by local Ironmongers and Hardware -
men, Hobbies shops and Art material Dealers, in
airtight tins from 1/6 upwards.

Send Coupon and 6d. P.O. (not stamps) for this NEW
Book of instructions to :-

J.H. SANKEY& SON,LP.)
Est. 1857.

DEPT. P.M., ILFORD, ESSEX.

Enclosed 6d. P.O. (not stamps) for PYRUMA MODELLING INSTRUCTION
BOOK addressed to:-

NAME (Block Letters)

(0013855
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PRECISE VERSATILE AND POWERFUL
The ML7 This heavy duty Centre Lathe (4" x 20") has

undeniably retained its popularity and is
still being installed in Home, Educational and Industrial
Workshops throughout the world. A sturdy tool, reliable
and accurate, it offers extreme value for money.

The SUPER 7B' (illustrated)
This machine (3Y' x 19') provides extreme accuracy, rigidity
and a wide speed range of 25-2,150 r.p.m, It has a fine Headstock
with hardened tapered spindle, with axial adjustment and
continuous lubrication. The Tailstock has extra long barrel
control with multi -thread feed and ball thrust. Built-in Clutch
Unit. Quick -change Oilbath Gearbox. Full Suds service available.
Cabinet Stand can include Electrical Unit with overload
protection and no volt release gear.

ZOMPLETE RANGE OF ACCESSORIES, INCLUDING:
taper Turning Attachments, Lever Operated Collet Attach-
ments, Six Station Turret Attachments, Four Tool Ttirret
Attachments, Dividing Attachments, Vertical Slides (Plain and
Swivelling), Fixed and Travelling Steadies, Rear Tool Posts,
Quick Setting Tools, etc., etc.

IIMER
No. DRILL

SE
7

Fon8.4. TAPPING
SIZES* SELF-GRIPPING

"DIAPHRAGM"
PLASTIC

BASE

* 13 HIGH
SPEED

DRILLS
FROM

0 TO
12 B.A.

* IMMEDIATE DRILLS FR

OF CORRECT
SIZE

* ATTRACT/VE
ALUMINIUM

OUTER
COVER

GIVING
TAPPING

AND CLEARANCE
DRILL SIZES

ect
THE ELECTRICIAN,

MODELMAKERAND HANDYMAN
Limn -ED.
THE st-IEFFseio

TWIST
DRILL AND STEELDORM

SHEFFIELD COMPANYER TOOLS
ARE

USUAL

ENGINEERS-'
MERCHANTS

ENGLAND

e6/4 gef,fit'ee;

the quick -change gear -box
Gives a rapid selection of 48 Threads and Feeds, and is
available as an Attachment for all existing ML7 and Super 7
Lathes. It is easily fitted, and all current Lathes are provided
with accurately jigged fixing holes (a template is provided
for earlier machines). OILBATH LUBRICATION ensures
smooth easy operation and long life.

SEND FOR FULL DETAILS TO DEPT. 2/43

Thilleird ENGINEERING COMPANY LTD.
BEESTON, NOTTINGHAM, ENGLAND

Telephone ) Eeeston 25-4222 (3 lines). Telegrams, 1Nyford &erten Nottingham
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Maximum production depends on high
technical skill such as that acquired
by I.C.S. Students

TENS OF THOUSANDS MORE
TRAINED MEN ARE URGENTLY
NEEDED NOW-BUT THERE IS

NO WORTH -WHILE PLACE FOR

THE UNTRAINED

Ambitious men everywhere have
succeeded through I.C.S. Home -Study
Courses. So also can you.

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

Students intending to sit for examinations in
Mechanical Engineering, Architecture, Quantities,
Civil Engineering, and others, should enrol NOW
for preparatory Courses.
Using a specially prepared Study Programme, the
student studies in his spare time at his own pace
and, with time for revision, sits with full confidence
of success.

Courses are also available for General Certifi-
cates of Education and most other Technical,
Professional, Commercial and Civil Service
Examinations.
(I.C.S. Examination Students are coached until
successful.)

Moderate fees include ALL Books required.

REDUCED TERMS TO H.M. FORCES.

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

The successful man DOES to -day what
thefai lure I NTE N DS doing to -morrow.
Write to us TO -DAY.

Dept. I69B,
I.C.S., 71 KINGSWAY, W.C.2.
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Accountancy
Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book -Keeping

Building Construction
Building Specifications
Business Training
Business Management
Carpentry & Joinery
Chemical Engineering
Civil Engineering
Clerk of Works
Coal Mining
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

Electric Power, Light-
ing, Transmission
Traction

Electronics
Eng. Shop Practice
Fire Engineering
Gardening
Heating and

Ventilation
Hydraulic Engineering
Illumination Eng.
Industrial Management
Journalism
Machine Design
Machine -Tool Work
Maintenance Eng.
Mechanical Drawing
Mechanical

Engineering
Mining Engineering
Motor Engineering
Motor Mechanics

Motor Vehicle Elec.
Municipal Engineering
Police Entrance
Plumbing
Production

Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Structural Steelwork
Surveying
Television Technology
Welding, Gas and Elec.
Woodwork Drawing
And many other sub-

jects

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Dept. 1698, International Buildings, Kingsway, London, W.C.2.
F lease send me free booklet on Age

Notn. Occupation
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
AUSTRALIA : 140, Elizabeth Street, Sydney. EGYPT : 40, Sharia Abdel Kkalek Sarwat
Pasha, Cairo. EIRE 3, North Earl Street, Dublin. INDIA : Lakshmi Bldg., Sir Pherozahl
Mehta Rd., Fort Bombay. NEW ZEALAND : 182, Wakefield Street, Wellington
N. IRELAND : 26, Howard Street, Belfast. SOUTH AFRICA : Dept. L., 45, Shortmarket
Street, Cape Town.
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7 x 50 PRISMATIC BINOCULARS. Ross service type. As new £18.
Ditto bloomed 121. 10 x 50, in good condition, 118.10.0.
NEW LEATHER CASES to fit above bins. Service pattern. 35/- ea.
DECCALITE 10 x 50 prismatics. Brand New. Centre focus. Light weight.
Bloomed 121. Leather case 45/- extra.
A.A. IDENTIFICATION DUAL TELESCOPES. 30X and 12X 19.10.0
to £15 ea. Plus £1 carriage. See our Lists. Cost £185.
ASTRO TYPE FINDER TELESCOPES 5X OG. Focusing eyepiece,
plus rack and pinion to OG. New. 12.19.6, plus 3/- post. Cost £20.
TELESCOPE OBJECT LENS. 3" dia., 12" focus. Achro. first grade.
Exquisite definition. £4 ea. Others from 12/6d.
WIDE ANGLE ORTHOSCOPIC EYEPIECE. Finest available r
locus 50/-, 14" £3. Others from 17/6d.

TELESCOPIC RIFLE SIGHTS. No. 32, Mk. 1. With micrometer
adjust. £5.10.0 ea. Others from 25/-.

INFRA RED MONOCULARS. (Tebby equip. Mk. I ). With self-contained
power unit (Zamboni pile) in case x 5" x 24", with focusing eyepiece.
In new condition and tested working order. Coinplete with leather case.
Sent at our risk 45/-, or at your's or collect 37/6d.
TRIPODS. Heavy duty, 3ft. closed, 5ft. extended. Fitted heavy gunmetal
pan and tilt arrangement, plus large ball and socket head. The best yet,
and Brand New 13.10.0 ea., or 50/- minus the head. Lighter pattern. with
semi -adjustable ball and socket head 35/-. As brand new.
DRAWING BOARDS. (Chart boards) 31" x 31" x r. Highly polished,
brass bound corners, fitted 60 metre brass straight rule. 30" brass curved
co-ordinate divider. 36 easy pull hinged flap drawing pins and other odd-
ments below board. Fitted canvas cover, plus canvas case with pockets

and shoulder straps. BRAND NEW 55/- ea. Drawing pins aone must
have cost this. A few slightly used as above but minus the pins 30/-. The
boards are fitted below with socket to fit above light pattern tripods.
DIRECTORS. No. 6 Mk. 2. A small compact miniature theodolite, useful
to builders, architects, etc., for levelling, surveying, squaring, etc. In
gunmetal throughout, green lacquer finish. 3X prismatic sight. In leather
case with tribach. New condition. £6 ea. Cost over £60. Tripod to fit 35/-.
16mm RECORDING CAMERAS. 24v. motor driven. Single shot or 2
F.P.S. Useful for time delay work or as is. Tested O.K. and complete in
wood case with magazine. As New £3.15.0 ea.
GARDEN FOUNTAINS AND MINIATURE WATER FALLS.
Don't envy others. Join in the fun. Put the pump in the water, switch on
and the job is done.
SELF PRIMING PUMPS. 400 gall. or more per hr. 24v. A.C. or D.C-
3a. 45/- ea.
WATSONS SERVICE MICROSCOPES. 2 ocs. 2 objects. £30. See
sep. lists.

ORTHOSCOPIC HAND MAGNIFIERS. 6 x 1 I" dia. The finest
achromatic magnifier available. For the discerning connoisseur. 30/- ea.
RADIO RECEIVERS. 18 valves. U.H.F. Adaptable for TV. Valves
include Pen 46, VU39, EF54, etc., in good condition. At your risk £3. ea.
or valves sent separately 7/6 extra.
MICROMETER EYEPIECES. II" orthoscopic. Bloomed. Calibrated
glass grats. with 2 way adj. provision for illumination. Precision job, cost/
small fortune. Astronomers, scientists, engineers, etc., can find numerous
uses for this. Weight Slbs. gunmetal. Brand new £4 ea., or fitted with tube
and objective, as microscope to read approx. 3 thou. per div. at £6 complete.
Or any value up to one thou. per div. by arrangement.

FOR GENERAL EX-GOV. OPTICAL, SCIENTIFIC, RADIO AND ELECTRICAL EQUIPMENT
SEE OUR LIST. FREE FOR STAMPED ADDRESSED ENVELOPE.

BOOKLETS. HOW TO USE EX -GOVERNMENT LENSES AND PRISMS. No. I and 2 at 2/6 each.

H. W. ENGLISH, RAYLEIGH ROAD, HUTTON, BRENTWOOD, ESSEX

GIVE YOURS A NEW
LEASE OF LIFE

These silent running " Sealed
Systems " will completely modernise
that Pre-war Refrigerator. They are
ready to install, no technical know-
ledge required. Fit it yourself,
SILENT. EFFICIENT. CHEAP.
5 YEARS' FREE REPLACEMENT
WRITTEN GUARANTEE WITH

EACH UNIT.
NO MORE SERVICING

EXPENSES.
8 MODELS AVAILABLE, RANGING IN SIZE FROM

3 cu. ft. to 15 cu. ft.
Prices from £26/15/0 to £36/1510.

Free Delivery in British Isles.
Send stamped, arldre,sed envelope for

"SEALED SYSTEMS." Free Reduced Price Leaflet.
Latest complete general catalogue with many ' Hints & Tips,' price 1/- post free

(Refunded on first order).

BRAID BROS.
for Home Refrigerator Construction.

50, Birchwood Ave., Hackbridge, Surrey. Tel.: Wallington 9309.
We do not wish to be associated with Scrapped Second-hand Ice-cream Components.

SAVE ON REPAIRS WITH

GLASS IFIC

Kit 1-18/6 Kit 11-28/6 Kit 111-33/6
Postage 2/ -

Kits for Cars, etc., £9-10-0, £15-10-0,
£20-10-0

These kits carry a comprehensive range of
materials, with full instructions to suit all
forms of car body repairs and model making.

"Gloss Reinforced Plastics" Booklet, I bd.

WESTPOLE MOTORS LTD.
Westpole Avenue, Cockfosters, Barnet, Herts. Barnet 3615 & 9474.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP,
WIRE

3,000 Standard Stock Sizes.
NO QUANTITY TOO SMALL.

List on application.

IL ROLLET & CO. LTD.
6, CHESHAM PLACE, LONDON, S.W.I.

SLOane 3463.
Also at LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM.
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FROM
8519

T H E

YOUR IRONMONGER OR HARDWARE STORE

RAWLPLUG COMPA

MEND anything from crockery to cricket
bats with Rawlplug DUROFIX, the colour-
less cellulose adhesive that's heatproof
and waterproof. Strong, almost invis-
ible join-for good !

RAWLPLUG DUROFIX
Tubes from 9d Tins from 2/9

MEND OR MODEL with Rawlplug Plastic
Wood-pliable as putty, yet when dry-
it's wood ! You can saw, plane, sand-
paper, paint or polish. Moulds to any
shape; strong weatherproof.

RAWLPLUG PLASTIC WOOD
Tubes 1/- Tins from 2/3

DRILL BRICK. tile, cement, etc., with
astonishing ease and speed with
Rawlplug DURIUM - tipped Masonry
Drills. Can be used in hand or suit-
able electric drills. Ideal for drilling
holes for Rawlplugs.

RAWLPLUG

DURIUM-tipped DRILLS
NY LIMITED LONDO

SPOT THE BARGAIN
Item Np.
8C10. SPECIAL MOTORIST'S MIXTURE. This very special mixture con-

tains I gross of Bolts and Screws 4%5/16: and r up to 3" long with one
nut and 2 Washers, 576 parts in all. 22/6 per parcel.

8001. POT LUCK. Almost anything, but chiefly Screws, Bolts, Washers,
Rivets 1" to 6 B.A. 4 lb. 5/-, 8 lb. 9/-, 20 lb. 20/-.

8004. MIXTURE. 2-6 B.A. Nuts, Bolts, Screws, Washers, etc. 3/6 per lb.
Over 300 to the lb. .4 lb. 2/,

8005. MIXTURE. Rivets up to 3/16" dia., 3/6 per lb. (chiefly light alloy) :
4, lb. 2/-.

8005B. STEEL RIVETS up tor dia., up to 1" long. 2'. per lb.
8006. B.S.F. NUTS. Steel 1"-5/16" and 4". 4 doz. each size, 7!-; 2 doz.

each size, 41,
8007. MIXTURE. Emery Cloth and or Sand Paper. Various grades.

21 lb. for 2/6, 5 lb. for 5/-.
8012. SELF-TAPP1NG SCREWS all sizes. Approx. I gross, 4/- ; d gross, 2/6.
80I2A. SELF-TA?PING SCREWS, larger sizes from 4" long and longer.

4/6 gross.
80I28. SELF -TAPPING SCREWS, smaller sizes r long and shorter. 3/6

gross.
8013. B.A. WASHERS. 2 to 10 B.A., in brass and steel. Approx. 4 gross, 5/-.
8015. MIXED SPRINGS, over 20 types all useful Model Engineers' stock.

Packet containing 100 to 150, 5, -.
8019. WOOD SCREWS j" to 14" long. Chiefly Csk. Steel. 3 - per lb.
8019A. WOOD SCREWS 14" and over. Chiefly Csk. Steel. 2 lb. for 3/-.
8024. B.A. NUTS, Full Plain Steel, 2, 4 and 6 B.A., approx. 8 doz. each site.

5/- for 2 gross.
8024A, B.A. NUTS., Full Plain Brass, 2, 4 and 6 B.A., approx. 8 doz. each size,

6/6 for 2 gross.
8024B. B.A. NUTS, 2, 4 and 6 B.A., approx. 8 doz. each size. Steel Self-locking

(Simmonds Aerotite, etc.). 4/6 for 2 gross.
8029. BRASS FOIL. One each 7 pieces 12" x 6", .001", .002", .003", .004",

.005" and .010" thick. 10/- pkt.
8029A. STEEL SHIMSTOCK, 4" wide, 1 ft. long. Sizes .002", .003", .004",

.005", .006", .008", .010" and .015 of an inch. Mixed and made up to
1 lb. 7/6 per 1 lb. packet.

2060A. FLEX DRIVE. 4ft., 9/32" outer, I" inner, ends 532" square, Nuts 4"
x 26 T.P.I. Can be used as flexible push-pull. 116 each.

WHAT ABOUT MY NEW 12 -PAGE LIST OF 1,000 ITEMS? IT'S FREE
FOR THE ASKING !

Cash with order, all goods on 28 days' approval against cash, post free on orders
over 15'- (inland). Please send 1/6 postage with small orders : Surplus will
be refunded.

K. R. WHISTON (Dept. PM9), NEW MILLS, STOCKPORT
Phone NEW MILLS 2028

N S  W  7

8n/A1/ffyeaPsbe/
BATLEY

CONCRETE GARAGES and WORKSHOPS
You invest when you purchase a BATLEY Concrete Building. Built to our
well-known design and incorporating reinforced concrete units, they
are easy to assemble and will last a lifetime. They are cheaper than
brickwork, but have all the advantages of a permanent construction and
also incorporate the unique BATLEY interlocking moulded asbestos roof
with built-in ridge. Undoubtedly, for the discriminating purchaser,
BATLEY is best.

CONCRETE
GARAGES
Extensive range in-
cluding Lean-to and
Multiple designs,

From £51/10/ -
or 10/3 weekly

WORKSHOP OR

GARDEN SHED
Available in many
sizes, window
and door positions
interchangeable.

From £41/5/ -
or 8/3 weekly  HINGED OR UP & OVER' MAIN DOORS

 GUARANTEE AND FREE FIRE INSURANCE

 FREE DELIVERY IN ENGLAND & WALES

Send for FREE illustrated brochure to :-

ERNEST BATLEY LIMITED,
142, Colledge Road, Holbrooks, Coventry

Telephone : 89245/6
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VALUABLE NEW HANDBOOK

Have you had your copy of " Engineering Opportunities" ?
The new edition of " ENGINEERING OPPORTUNITIES "
is now available-without charge-to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new " ENGINEERING OPPOR-
TUNITIES " should be in the hands of every person engaged
in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
" NO PASS-NO FEE "

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

WHICH OF THESE IS
YOUR PET SUBJECT

MECHANICAL
ENGINEERING

Gen. Mech. Eng.-Main-
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.-
Motor Maintenance &
Repairs - High Speed
Diesel-Garage Mngment.

ELECTRICAL
ENGINEERING

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

CIVIL
ENGINEERING

Gen. C iv'? Eng.-Sanitary
Eng.-Structural Eng.-
Road Eng. - Reinforced
Concrete-Geology.

RADIO
ENGINEERING

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

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

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
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NEWNES PRACTICAL MECHANICS

EIT
The "Cyclist -and -Home Mowles"are temporarily i

[ Editor : F. J. CAMM 1

The Mouse Satelite
ON July 29th, x955, President

Eisenhower announced that the
United States was to launch the

world's first artificial satelite. Exactly
one year later the British Interplanetary
Society released pictures of a three -stage
satelite rocket, resulting from a British
design study in 1951. This study, which
was made at the request of the Technical
Committee of the Society in 1950,
directed its attention to determining the
smallest type of rocket vehicle that could
be established in a circular orbit round
the earth for purposes of scientific
observation. The project was given the
name of Mouse, which is compounded
from the initial letters of Minimum
Orbital Unmanned Satelite Earth, and
it was associated with 'proposals to
launch a large instrumented satelite
advanced by Professor S. F. Singer
which were laid before the Society in
1954. American scientists have acknow-
ledged that the British design studies
supplied background information for the
Vanguard Satelite vehicle now under
construction, and which is scheduled to
be launched from the U.S. Long-range
Proving Ground, Cape Caneveral,
Florida, during the International Geo-
physical Year, which is the 18 -month
period between July, 1957, and December
1958. The Vanguard is a satelite rocket
of the three -stage type.

Three British engineers are responsible
for the Mouse project, Mr. K. W.
Gatland (who contributed a long series
of articles on the subject to this journal
a few years ago), Mr. A. M. Kunesch and
Mr. A. E. Dixon; all are long-established
members of the B.I.S. and- have con-
tributed many technical papers on the
subject.

It is noted that there are many points
of similarity between the British and the
American projects. For example, both
are of three -stage construction, both use
pivoting rocket motors for stability and
control, both omit guide fins. The
propellant tanks are integral with the
rocket structure to produce useful weight
economics. All guidance equipment is
installed in the second stage of both and
each uses steam jet controls (hydrogen
peroxide gas generator) in the second
stage for moving the rocket into the
desired orbital plane after the cut-off
of the driving motor. Each uses a

FAIR COMMENT
By

The Editor
spherical body ejected from the third
stage as the artificial satelite. In the case
of Mouse this is an inflatable structure
of metal foil, which can be tracked
optically from the ground. A novel
feature is the suggestion that an in-
flatable satelite might be carried in the
third step and ejected from the rocket
after it has arrived in the orbit. In view
of the near -vacuum conditions prevailing
at its altitude of release, it is considered
that the satelite should take the form of a
light metal foil sphere which would be
blown up by means of a capsule of gas
to a diameter of from 6ft. to 8ft. A body
of this size would visible by
the sun's reflected light just before dawn
and shortly after sunset. This compares
with the rigid instrumented satelite of
only 2oin in diameter used in the
Vanguard project. It was, however,
recently reported in America that two
types of artificial satelite may be
developed-one that would emphasise the
gathering of telemetry data, which is a
radio method and another which would
take the form of a large inflatable sphere
with excellent visibility but containing
no instruments. The latter would be
tracked optically from the ground. One
of the most important uses of such a
satehte would be to determine air drag
in the outer atmosphere by measuring
the rate at which the body loses height
and speed along its orbital track. This
will have an important bearing on the
design of new high altitude rockets and

SUBSCRIPTION RATES
including postage for one year
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rocket aircraft. Earlier this year the
Americans announced that a rocket -
propelled research aircraft now under
construction is designed to carry a man
5o to too miles into space. Another use
for the satelite would be to obtain
precise measurements of the shape and
dimensions of the earth, which at present
is presumed to be an oblate spheroid,
but which is far from accurately known.
There is still uncertainty of the relative
positions of the continents. This can
be checked by triangulation from ground
stations using the satelite as a point of
reference.

The British Interplanetary Society,
which has done so much to place the
subject on a scientific basis, was founded
in 1933 to promote the development of
interplanetary exploration and communi-
cation by the study of rocket engineering,
astronomy, electronics and other asso-
ciated sciences, and its 3,000 members
include many British and foreign workers
prominent in these fields.

End of Volume z3

THIS issue completes Volume 23,
comprising issues dated September,

1955, to October, 1956. It must be
observed that owing to the printing
dispute earlier this year we did not
produce the March and April issues, so
Volume 23 contains 10 issues only.
Indexes will be ready shortly and will be
supplied for is. 3d. by post.

The Advance of Electricity

RADIO
and television have been

more responsible for the intro-
duction of electricity into the home than
any of the advertising campaigns launched
by the electrical undertakings. It is true
that a home without electricity may enjoy
radio by means of a battery -operated
receiver, but no one has yet marketed
a battery -operated television receiver.
Radio and TV have been of benefit to
the manufacturers of electrical apparatus,
and particularly of labour-saving devices
such as vacuum cleaners, refrigerators,
washing machines and electric fires,
apart from hair driers, sewing machines
and electric razors. More and more
people are now using electric fires and
gas 5res and the open coal fire is becoming
a thing of the past. Thus does the
development of one science impact on a
number of other industries, many for the
better and a few for the worse.-F. J. C.
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THE otherother supporting members of the
building fonn may be made up from
any odd timber available. An arrange-

ment shown in the photograph and diagrams
shows a set-up which proved quite satisfactory
when building the prototype.

A point to be borne in mind is to arrange
the four buttress -like members near frames
Nos. r and 3 in such a position that the
temporary struts across the tops of the frames
lie against them and may be screwed to them
in order to give some extra rigidity to the con-
struction when one is working on the appli-
cation of the plywood sides, sheer and chine
strips, etc.

When building the form and setting it up
for building the boat, it must be stood on an
even and level floor. If no such floor is avail-
able then the form must be blocked up here
and there so that it does stand firm and level.

Temporarily screw the bow and transom

Frame

Hog

of the form. Make quite sure that the centre
lines of each frame are exactly vertical. In a
similar way to the transom and bow these
frames must be held rigidly at right angles to
the form by some angle struts.

A 4in. wide housing should now be worked
in the bottom of each of the frames to take the
hog. Note that with the exception of frame
No. 2 these housings are different in depth
on either side of each frame due to the
curvature of bottom of the boat. In other
words these housings must be faired in to

Temporary screws.
ho/ding bow to form

 form board.

in place on their respective ends of the form
with some zip. No. to screws. A centre
line must be drawn on each piece and these
lines must coincide with a centre line on the
thickness of the form. It is advisable to fix
some temporary braces from the bow and
transom to the form board to keep these
members rigidly held at right angles.

The three frames are now fitted into their
respective slots in the form and the three
struts across the tops of the side futtocks must
be screwed into position. The frames are
held in position securely, but temporarily, on
the form by some screws driven through the
form and into the frames at the top of the
form ; also where the struts across the tops
of the futtocks pass through the bottom

2x 8 brass
c/s. screws

Temporary screws
ho/ding transom to form.

4
An Ali -wood Family Craft
Which Can be Carried on

the Car Top
By FRANCIS HOOK

(Continued from page 467, August issue.)

form and easing it into each of the housings
in the frame bottoms. A bevel has to be cut
at each end of the hog so that it butts snugly
up against the transom and bow. It is better
to fit the hog at the bow first and screw it
with some temporary screws to the form.
Next bend it down along the form into
frames Nos. I, 2 and 3 and scribe the
correct slope for the butt joint against the
transom. In order to saw this slope the hog
will have to be removed again from the form.
A fair amount of fitting by trial and error
will be bound to occur in fitting the hog,
but it is an important operation and must be
well done, being the backbone of the whole
construction. It should be noted that in
order to fit the hog finally into place it will be
necessary to ease off the screws holding the

Temporary screws ho/ding hog to form.

2"x

cis

8 brass
screws.

Fig. 9.-Screwing the hog to the form and to the frames.

Fig. 8 (Left).-The hog
is planed to run in with
the slope of the bottom

futtocks.

Fig. t t (Right).-Method
of testing the fairing off.

the general curvature of the top of the form,
(see Fig. 6 in last month's issue).

In passing it is important to remember that
when fitting the frames into the form, frames
Nos. I and 3 should have the side futtocks
arranged towards the bow and stern respec-
tively. This is important in order to
preserve the correct lines of the boat when
fairing, off the side futtocks preparatory to
fitting the plywood sides. Since frame No. 2
is midway in the length of the boat it is
not important which way round this faces.

Fit the hog into place along the top of the

2;( 8 brass
c/s. screw.

transom to the form. Screw the hog into each
frame and put a screw through the bow and
transom into the hog, Fig. 9.

Having done all this and made sure all
surfaces pull up snugly together, undo all
these screws again and remove the hog.

Apply glue and hardener to the joining
surfaces and finally screw all together again
for the last time.

A word of warning is necessary here. Make
a mental note to be sure that the four tem-
porary screws used to hold the hog directly to
the form are removed before the keel is fixed
to the hog. Another reminder is to keep the
resin glue exactly to the place intended so that
one may not find the form glued to the hog
or frames in odd places when it becomes
necessary to remove the form from the
interior of the boat.
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Centre
board -

Direction of grain

Fig. i2.-Forming and fitting
the skeg.
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Fairing Off
When the glue is set on the previous work

the fairing off of the hog and frames may begin.
A slope is planed and on each side of the hog
to run in with the slope of the bottom futtocks
of the frames. A bevel will have to be planed
on the bottom edges of the
bow and transom so that they
run in smoothly with the hog.
A 'lin. width must be left un-
planed down the middle of the
hog on which the keel will be
fixed (see Fig. 8). Fig. t i shows
the method of testing the fairing
off across the width of the
frames. This fairing off will,
of course, necessitate a bevel
also on the outside of the
frame members, both on
the bottom and the sides.

Skeg

36"

the ground. The
skeg is glued and
screwed to the keel,
and the heads of the
screws should be well
countersunk. When
the glue is set the
bottom edge of the
skeg can be smoothed
off with a plane to
run in smoothly with
the line of the keel.

The screw holes can be stopped with
plastic wood. Finally, the slope of the
transom may be continued through the
skeg and the surplus wood sawn off.

Fitting the Skin
The sides are fitted first to the frames.

Hold a piece of ply against the side in its
approximate position and secure in place with
one or two screws at the top and bottom of
each frame. Mark out the approximate sheer
and chine lines, allowing about lin. extra.
At the same time lightly mark round the frame
members to show where the screw holes will
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countersunk screws. Before removing these
strips for gluing mark a pencil line along the
plywood to show the width of the strips as a
guide in drilling the holes for the screws
which will be put later through the ply into
the strips from the inside of the boat.

Remove the chine and sheer strips, and
between the lines on the plywood showing
their width drill some 3/32in. holes at Sin.
centres approximately.

Apply glue to the inside of the strips and
hardener to the ply, and repeat the process of
securing them. The plywood is screwed to
the chine and sheer strips from the inside with

in. x No. 6 brass countersunk screws.
Arrange the heads flush as before, head slots
pointing fore and aft.

The chine and sheer strips will have been
left overhanging fore and aft and these ends
must now be trimmed off to the bow and tran-
som. Spokeshave a quarter round on the
ends so that there are no sharp corners.
These strips are in course of being fitted in
Fig. 13.

Plane off now any surplus ply protruding
above the chine strip and at the same time

fair off the edge of the chine strip so that
it runs in line with the line of the bottom
futtocks. Test with a straight edge.

A constructor is seen testing this fairing
in Fig. Jo, a photograph which appeared last
month. A long, thin lath, free of knots is used
to spring over all the frames as shown. No
gaps must show between the lath and the
edge of the frames so that the plywood covering
will make a good contact for gluing and
screwing during the next stage of con-
struction.

Fitting the Keel
When the edges of all the frames, transom

and bow have been faired off the keel may be
fitted. This is a strip of wood rain. x
finished size which is glued and screwed to
the hog. Before doing so remember to
remove the screws which were put through
the hog into the top edge of the building
form.

The Skeg
The skeg is about 36in. in length and 4in.

wide. Before cutting this out to the shape of
the keel make particular note of the way the
grain must run (shown in Fig. 12), so that
when in use there will be no tendency to
rough up the grain when dragging it over

Fig. 13.-Theo views of the
boat during construction.

be located and the glue
applied. Remove the ply-
wood and saw out to shape.
Between the lines drawn
round the frames drill
3/32in. diameter holes for
the screws. These holes
should be spaced about
Sin. down the frames and
at 2in. spaces for the bow
and transom.

Apply the resin glue to
the frames, bow and transom and
the hardener to the plywood.
Replace the plywood in the
original position and hold by the
first screw holes. Drive the screws
in just flush with the wood, arr-
anging the last turn of the screw
so that the slot in the head of
the screw is running down the
length of the boat.

Plane off neatly all the surplus
ply above the chine line.

Prepare next the four strips
for the chine and sheer, each 9ft. x

x din. finished size. Cramp these to
the centre frame first and working al-
ternately on either side bend the strips
down in place and cramp to the other
frames (Fig. 13). They can be bent round
fairly easily without steaming them, but if it
appears to be too much of a strain they must
be steamed for about two hours in any of the
usual arrangements of pipes and boiling
kettles used by the amateur. The chine and
sheer strips should be drilled at the frames,
transom and bow, the holes countersunk and
held in position by some tin. x No. 6 brass

Fitting the Bottom Skin
Place the other two pieces of 8ft. x 2ft.

plywood in position on the bottom of the
boat and scribe lines parallel to the edge
of the keel. Saw off the surplus wood and
finally plane the edge down to the line
and slightly bevel it so it is a snug fit
against the keel.

When a good fit has been obtained
scribe a line on to the plywood around
the transom, bow and chine, and along the
frames from inside the boat. Trim the
plywood to within lin. of the outer lines
as before and drill 3/32in. holes for screw-
ing to hog, transom, chine, bow and
frames. Space the screws at Sin. centres.

Apply the glue and hardener, place the
bottoms in place and screw down as for
the sides.

Trim off the overhanging edges of the ply
at bow, transom and chine.

The happy moment has now come when
the boat may be removed from the building
form. Unscrew the various bracing pieces on
the inside of the boat and the screws through
the bow and transom on the outside, and it
should be quite an easy job to ease the boat
off the form. When it is off it is advisable to
screw back in place the three cross strips to
the tops of the three frames, and leave these
in place until after the seats are in position.
They can be seen still in place in Fig. 14.

(To be continued)

Fig. 14.-The hull after being removed from the
form and three bracing strips replaced.

GEARS AND GEAR CUTTING
by F. J. CAMM

6/-, by post 6/6
From George Newnes, Ltd., Tower House,
Southampton St., Strand, London, W.G.2
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NO real puppet troupe is ever complete
without a fully jointed skeleton.
He is the star of the cast, and his

history is so long that his origins are
untraceable.

Billy Bones " is my smallest, lightest
and cheapest puppet. He is easily manipu-
lated, and the construction of puppet, control
and coffin can be undertaken with the simplest
tools. No costume is required.

The dimensions given are my own doll's
dimensions, so laid out because they best
suit my purposes. There is no reason why a
constructor who feels that a larger doll
might be helpful should not increase these
dimensions. Even a 3ft. doll would be
perfectly practicable. I would not, however,
care to advise any major alterations of the
proportions.

Those with more advanced anatomical
knowledge will notice that many " essentials "
have been omitted from the construction-
but these " essentials " are necessary only
to the human frame. Such items as shoulder
blades serve no useful purpose in a skeleton
marionette and only add complications. The
only essentials are atmosphere and illusion,
and the simpler the methods employed the
better the illusion.
The Head

After many experiments I found that
Church's Alabastine made the most effective
heads.

First, rig up a simple modelling stand,
consisting of a flat base, about 4in. by Sin. of
any wood. Drill in the centre a hole to fit
a dowel about lin. diameter. Glue a 6in.
length of dowel firmly into the hole.

To make a mould for your skull use a
good size piece of modelling wax. This will
serve many models. Roll a ball about the size
of a fairly large grape -fruit and mount it
firmly on the peg of the stand. Mould under
the ball, around the peg, a " neck " about
tin. long. Then, with a penknife, carve out a
skull. You will find ample guidance in any

Bandage soaked in
Alabastine.

Screw eyes.

Wooden blocks
Cut casting along
this line.

Tissue paper

Plasticine mould

Fig. L-T h e
method of mak-

ing the head.

nag

A Novel, Fully -articulated
Puppet

By JOHN C. LOWDEN

simple textbook on first aid. Model along
the lines of Fig. 1, keeping reasonably to

Guide string Guide strings

2'
2.-Details of the collar bone.

proportion, unless you are deliber-
ately striving for grotesque
effects. Above all be bold. Do
not try for finicky details-these
will inevitably be lost. Apply any
fine details at the end of the job,
not at the beginning.

When modelling, try to avoid
"undercuts," as these and " pin-
ches " cause complications when
the outer head is removed.

Papering the Head
After obtaining a satisfactory

'model it must be completely
covered with small pieces of wet
tissue paper. The fine paper used
to wrap bread is ideal. Tear it up
into stamp -size pieces. Soak the
pieces in a. saucer of water, then
apply smoothly in the manner
shown in Fig. t until the entire
head is covered with wet paper.
This process is essential ; it would
be impossible to remove the head
proper if it were allowed to set on

the plasticine. When papering, push the paper
into crevices with bristle tips of a small paint-
brush. This helps to preserve detail and to
avoid air bubbles.
Casting

Cut up a new roller bandage, sin. or tin.

Cotton
reel.

wide, into small pieces up to Sin. long. Any
larger is difficult to manage. The function of
the bandage is to act as a reinforcement to the
Alabastine.

Mix a tablespoonful of Alabastine with cold
water in a saucer to the consistency of thin
cream. Do not mix too much at any one time.
Dip the pieces of bandage in the mixture one
at a time and apply them to the model,
patting them into place with the brush.
Continue until the head is completely covered,
and then wind one or two layers around the
neck. Allow the model to dry overnight.
When ready to apply the second coat, brush
on one coat of liquid Alabastine first, then
apply a second complete layer of bandage as
before. At least three coats of bandage are
required and four are better still. Allow the
model to dry completely.

The dried cast can easily be removed,
since Alabastine ex-
pands as it dries.
Pencil a line from the
neck, over the ears,
across the top of the
cranium and down to
the neck (see Fig. D.
Using a razor blade,
or a thin sharp pen-
knife, cut straight
along the line. Cut
deeply ; right into
the plasticine.

If the cutting has
been done carefully,
both halves of the
cast may be drawn
gently away from the
mould. The mould is
left undamaged and
it can be used again
if identical heads are
needed, as often
happens in puppetry.

Of the two halves
of the head the rear
half needs no further
attention. The neck
should be filled in
with a plug of wood,

Fig. 3 (Left).-The
vertebra and pelvis

block.

4&.

This end secured
through centre

hole in collar
bone.

Ends of ribs
fit here.

Single
 vertebra
4/8"dia dowel.

Pelvis
block.

The author's " Billy Bones."



September, 1956

14
L.

,,411
..4

\, --141."51

Ste:*
/ i
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Sternum.

Col /or
bone

End of
spinal cord
knotted
through
C011er

bone.
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Fig. 4.-The sternz m 4"
and rib cage assembly.

Fig. 5 (Right).-Details
of the arms, legs, hands

and feet.

drilled down the
centre ; a cotton reel is
often a ready-made
neck plug.

Thigh ring.

Inter/ inked
screw eye

joints.

Pipe cleaner
toes.

Wood Blocks and Screw Eyes
At the top of the facial half a small block

of softwood is needed and this should be
glued inside the skull, above the neck plug.
The purpose of this block is to act as a firm
base for a tiny brass screw eye. This is
screwed centrally through the modelled
head and into the wooden base.

To ensure a firm fixture for the screw eye
apply a spot of Balsa cement to the tip of the
screw point.

In the case of a skeleton marionette a
string must pass straight through the skull,
so that the skull can be lifted during the
performance. Drill a fine hole through the
skull and wooden block. Pass the string
through the hole in the block, through the
hole in the neck plug, and tie a ring or other
stopper to each end. This will secure the
string.

Two screw eyes are also screwed in position
just above the ears and small base blocks
glued inside the skull to receive them. The
purpose of these eyes is to act as guides.

The two halves may now be jointed
together. Apply a liberal smear of liquid
Alabastine to both raw edges, and place them
in contact. Cover over the joint with a strip
of bandage. After this cover the entire skull
with a final layer of Alabastine soaked
bandages, paying particular attention to any
weak parts.

After drying, the skull may be brushed over
with one or two coats of rather thin liquid
Alabastine. The texture of the bandage will
disappear, leaving a smooth white surface.

Painting
First paint over the surface of the skull a

coat of thin glue size to give a hard, fine
surface. Follow this with white paint, either
poster colour or flat oil paint. Eye and nose
cavities, teeth and jaws are best painted with
dark green poster paint.

I give all my puppet heads a coating of
clear varnish, which I find makes them less
liable to chipping and keeps them bright and
clean. This method of moulding heads can
be employed with great success for any type
of head, and it is not restricted to skeleton
marionettes.
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3%2"

I"

Shoulder ring. Collar Bone,
Spine and Pelvis

All the bones,
with the exception
of the ribs, may be
carved from any
softwood. No
special timber is
necessary.

The collar bone is
carved from a piece
of softwood about
21in. by lin. by
lin. Three holes
are drilled as shown
in Fig. 2. Five fine
brass screw eyes
are inserted in the
positions indicated.

The spine is
made of eight
bobbins of
dowel about :lin.
long. These are
roughly shaped to
give the effect of
vertebra, as shown
in Fig. 3. A hole
about lin. dia. is
drilled down the
length of each

dowel, and through each hole is
threaded a strong cord-picture cord is
perfect. A fine hole is drilled across
the diameter of each bobbin, about

half -way along its length. This hole is to
accept the ends of the ribs when the rib cage
is assembled.

The spine terminates at the pelvis, a block
of wood shaped as in Fig. 3. The holes are
for effect purposes. The lower end of the
cord is attached to the pelvis by drilling a
fine hole through which the cord is threaded.
The cord is secured by a pin or staple.

After attaching the pelvis to
one end of the spine, the other
end of the cord may be knotted
to the central hole in the collar
bone. This may be seen in Figs.
4 and 7. To allow the spine a
certain flexibility about -.}in. of
slack should be allowed.

Two screw eyes should be
inserted into the pelvic block, as
will be seen in Fig. 3.

Inter/inked
screw eye joints

Lead
ballast.

Pipe
cleaner

fingers

The Sternum and
Ribs
The sternum or

breast bone should be
cut and drilled as indi-
cated in Fig. 4. The
material used is lain.
thick hardwood or ply-
wood. The exact size
of the holes depends
upon the thickness of
cane used to make the
ribs.

The ribs are made of
scraps of medium
'thickness basketry cane.
Seven 6in. lengths are
required.

Assembling the Rib
Cage
The seven ribs are

first wetted, and then
cemented centrally into
the breast bone. The
ends of the top rib are
passed through the
outer hole in the collar
bone, -and drawn
through until they can
enter the holes across
the top vertebra.

There they should be cemented in a loop. To
avoid movement, cement the rib where it
passes through the collar bone.

Each rib should now be bent, fitted and
cemented to its own vertebra. The resulting
rib cage, shown in Fig. 4, is light and strong.

It will be noticed that the lowest vertebra
carries no rib. This gives flexibility and a

waist."

The Limbs
For most puppets a rather complex joint

is required for knees and ankles, but for the
skeleton the best joint is made by interlinking
two fine screw eyes. The simple construction
of arm and leg is shown in Fig. S. A linked
screw -eyed joint should be provided for
ankles and knees, and a single screw eye at
the upper end of the thigh bone and shoulder
end of the upper arm. A screw eye is also
needed on the lower end of each thigh bone,
immediately above the knee joint.

Hands and Feet
The hands should be made from blocks of

wood about tin. by 2in. by 'in. Do not
make them too small, as much of the effect
is due to large, ghostly hands. Drill fine
holes down the length of the hand, and thread
through ordinary pipe -cleaners about tin.
long to serve as fingers.

The feet are similarly constructed, but
blocks measuring rllin. by 'in. are used, and
the pipe cleaner toes are at 'least Izin. long.

The hands and feet need to be ballasted
with lead, thin " soles " and " bracelets " of
*in. sheet lead being affixed to feet and hand
blocks as shown in Fig. 5.

When the hands and feet are completed,
they should be jointed on to the arms and legs.

Pun -through
string bar.

Through screw -eye
on skull side to

Collar bone

/77
Guide string

bar

Through skull ro
centre ring on
collar bone.

Through
screw eye on
skull side to

collar bone.

To ring on
skull top

Fig. 6.-Details of the
vertical control.
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As the components are finished, they may
be painted with flat white oil paint.

The Control
Before the assembly can begin a vertical

control must be made as shown in Fig. 6. The
main stem is t2in. by tin. by Sin. The two
crossbars are made from in. diameter dowel.
A hole is drilled to receive the head -lifting
string. The detachable leg bar is loin. by Tin.
by Bin. lath, drilled at the centre to fit on a
hook screwed into the main stem. The hand
control is a length of wire min. long. Two
loops, one at each end, are turned up on the
ends of the wire. The wire is bent at the
centre, and twisted around once or twice to
form a finger grip and loop. A fairly sub-
stantial screw eye is inserted into this loop,
and the wire arm control is screwed to the
main stem.

Stringing and Assembly
For stringing use No. 18 carpet thread.

Black is the most usual, and it is improved by
rubbing lightly with cobbler's wax. The
operation will be made easier by reference to
Figs. 6 and 7.

Hang up the control at shoulder height,
and once having started do not alter this
height. First knot the guide string running
through the skull to the screw eye in the
centre of the collar bone. Pass the other end
through the screw eye at the lower end of the
main stem of the control.

Tie an end of string to each of the upper
screw eyes on the collar bone. Pass the
string through the screw eyes above the ears.
Finally, knot the ends of the strings to the
outer screw eyes on the lower crossbar of the
control. These three strings serve to control
the skull and prevent twisting of the head
and body. Two more strings are necessary
to complete the assembly. Tie one end of a
string to the screw eye on the thigh bone.

Gude string
outer4

4".^ ewOUgh

Hand let string

Fig. 7.-Stringing
assembly :

Run-through strings
-through screw -eye
on each end of run-
through

-to screw eye at
Guide string central

base of main stem.

string bar. I I
strings bar.

Guide strings outer
-fixed to eyes on
each end of guide

Handlift strings-to

stem to finger -
through hole in main

loops on each end of
wire hand control.
Knee lift strings-to

ends of leg bar.
Head string-
through

at rear.

Guide string
ntre).
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Pass the end through the screw eye on the
pelvis. Lead this end up through the outer
screw eye on the collar bone. Continue to the
upper crossbar of the control, pass the string
through the screw eye, then return down. Pass
once more through the outer screw eye of the
collar bone, then tie on to the screw eye at the
shoulder end of the arm.

The stringing process is a vital operation,
and care should be taken not to secure the
knots until the figure, suspended from its
control, stands erect on the ground, perfectly
balanced and with arms and legs touching
the trunk.

The Head -lifting String
A string is knotted to the screw eye on the

top of the cranium. This is taken up to the
hole in the main stem of the control, passed
through, and the loose end secured with a
finger ring. A pull on this string will effect
a most horrendous elevation of the head.
This will, of course, descend by its own
weight when the pull is released.

The Leg Strings
One string is knotted to the screw eye above

the knee joint. The leg operating bar is hung
on its hook on the main stem, and the string
is tied to or through the end of the bar. This
string should not be tight. The other knee
joint may now be strung to the opposite end
of the leg bar.

The Hand Strings
A string is now secured to one hand, either

at the wrist joints or at a point on the block
corresponding to the thumb. Lead this string
to the loop in the bent wire control on the
main stem, and knot on to that. This string
must not be tight to allow full manipulation
of the hands and arms. Repeat the stringing
with the other hand.

Head /;King string.

Ciuide string (outer).

Pun through
string

Hand ,ittString

Knee tiff string.

Manipulation
First hold the control in

the right hand at shoulder
level. Unhook .the leg bar
with the left hand. The leg
action is given by movements
of the leg bar. Remember-
the doll cannot walk-it must
be carried along while the
leg movements are simulated.

The main control is held
at the " web " between the
thumb and first finger.
These digits, passing round
the main stem, grip the wire
control of the arm at the
point where it is twisted.
Arm movements are effected
by raising, lowering and roll-
ing the wire control.

When operating normally
the control must hang ver-
tically. Deliberate dismem-
bering of the doll is achieved
by tilting the top of the
control forward. The limbs
part away from the trunk,
and may then be individually

controlled, independent of the trunk and one
another. As the control is returned to the
vertical the limbs return to the trunk without
further manipulation.

The lifting of the head has already been
described.

A little practice will soon reveal the amazing
versatility of this amusing puppet.

Once a true " rapport " between puppet
and puppet master has been attained, a simple
act can easily be worked up.

The Coffin
A " coffin " is the first requirement. This

need be no more than a plain wooden box,
large enough to accommodate the puppet at
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full stretch. The lid of the box should be
hinged at one end, and a screw eye inserted
at the other. A string terminating with the
finger ring is tied to this screw eye. A shaped
coffin as shown in Fig. 8 is more realistic.

The puppet is laid to rest in his box, his
Lifting string

Fig. 8.-The simple coffin.

strings lying on the puppeteer's side. The lid
is gently closed over the strings.

A Suggested Act
To open the act the coffin lid is slowly

raised fully open and the lifting string secured
within reach. By skilful manipulation each
arm and leg can be brought out individually,
doing a little dance before the trunk and head
are lifted from the coffin. When the several
parts are fully revealed the doll can go through
its routine of dance, with frequent dismem-
berment, reassembly, and elevation of the
skull.

At the conclusion of the dance the skele-
ton re-enters the coffin, the lid of which can
be closed. A particularly hair-raising effect
is to leave out one arm. This can be mani-
pulated to knock on the coffin lid, which then
reopens to admit the missing member before
finally closing.

Obviously this needs music of one's
own choice, as well as careful rehearsal, but
the turn is well worth while.

Staging
A full-scale marionette theatre is, of

course, a source of great pleasure, but it is by
no means essential. Many audiences prefer
to see the puppeteer at work. A simple stage
may easily be arranged with the kitchen
clothes horse. The framework is covered
with dark curtains, or even a suitably eerie
backcloth. The puppeteer works behind this,
concealed up to his waist by the screen. His
hands and controls are clearly visible and are,
in fact, part of the show.

If " house lights " are dimmed a wonder-
ful effect can be obtained by illuminating the
scene with a green painted bulb in a small
table lamp, shaded so as to illuminate only
the stage area. This lamp is, of course, on
" stage level."

Storage
Puppets must be hung up clear of the

ground at all times other than actual perfor-
mance. Never allow anyone to touch them
prior to going " on." The final result is
.nevitably a tangle. In storage wrap your
skeleton in the sleeve of an old shirt, stitched
at one end, with a tie string or draw string at
the other.

Model Boat Building
6th Edition

By F. J. CAMM
5/-, By post 5/8

From GEORGE NEWNES, LTD.,
Tower House, Southampton Street,

Strand, W.C.2
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ATROPICAL aquarium may be heated,
using any of a number of sources of
heat. Small oil or gas burners installed

beneath the tank, separated by a baffle plate
of thin metal to prevent the flame from
impinging directly on to the glass, are useful
methods when an electricity supply is not
available, or in an emergency. Unfortunately,
these methods involve the aquarist in a fair
amount of maintenance and need adjusting at
frequent intervals ; although it is possible to
have automatic temperature control it is both
complicated and expensive.

By far the most convenient and easily
controlled source of heating is by means of
electricity, utilising a simple heating coil,
either immersed directly in the water (this
being the most efficient) or by mounting the
element below the tank base. Four different
models, each having its own merits, are
described below, all being easily constructed
by the aquarist, no electrical knowledge being
required.

Standard Immersion Type
A length of Pyrex glass tubing oft cm.

(4/loin.) outside diameter is cut to a length
of Sin. by nicking with a fine triangular file,
gripping in a cloth with both hands, the
thumbs along the tube and pulling outwards
and downwards, away from the crack.

A length of asbestos string, Bin. diameter, is
secured at one end of the tube, tin. from the
edge, with sodium silicate (waterglass) and
allowed to set. The string is now wound

Mains connection
Spiral asbestos string (2)

winding

Mains connection

Pyrex tube Copper wire binding

Fig. 1.-Standard immersion heate

round the tube in the form of a spiral, leaving
a gap the thickness of the string between
neighbouring turns and finishing tin. from
the end, again fixing it with a blob of sodium
silicate. This process is simplified by winding
the string on to the former in two lengths,
side by -side, and then after fixing the end of
the first piece, removing the second, leaving
an accurate gap. The completed former
is given a coat of sodium silicate and allowed
to dry out thoroughly, preferably with heat
in the later stages. The spiral element is now
taken and fixed securely to the former by
binding tightly with several turns of thin
copper wire ; a spot of silver solder will hold
it in position.

The element is carefully stretched and
wound round the former in the gap ; a small
amount of trial and error will guide you in
the amount of stretch necessary, but the
element will be approximately 4ft. long when
wound. The end is secured as before with
copper, wire and silver soldered.

Connecting wires are taken through the
rubber bung, as described in previous article

How to Make the Various
Types of Unit for Maintaining
Correct Water Temperature

By P. MAGINNESS

on thermostats, and attached to the bound
ends of the element by further binding and
soldering. The wire to the end of the element
remote from the bung passes through the
glass tube, being stripped of insulation.

To Main; Thin Pyrex
tube

a better circulation of the heated water than
the conventional type, and also to have as
much of the heating surface in contact with
the water as possible. The coil assembly is
made in a manner similar to the previous one
with the exception that the inner glass tube
is cut yin. long, and the winding commenced
tin. from the end and finished tin. from the .

other end. A piece of Pyrex tubing, yin.
long and tin. bore, is equipped with rubber
bungs bored in the centre to take the glass
former tube, and also with a connecting wire
through each bung. One of the connecting
wires is secured to the end of the element as
before and the wide tubing slipped over the
former and pushed home. Sufficient slack
should be left inside the tube to allow the
coil former to be withdrawn sufficiently far
to enable the remaining connection to be
made. The connecting wires are now gently
eased out until the bung almost seals the tube,
the heater is warmed up as before and the
bung fully secured, again easing out the
connecting wires until no slack remains in
the tube. This heater should be mounted
on a slight incline to promote circulation.

Simple Unobtrusive Heater
This form of heater is the most simple to

construct and is also the most adaptable for
use in the aquarium. Even in full view it is
almost indistinguishable from its surround-
ings, especially if the ends are buried.

Pyrex tubing, 3mm. inside diameter
(approx. 4mm. 0.D.) and of length 2oin., is
bent in the form of a hairpin, the two parallel
arms being approximately lin. apart and of

Extended element

Enlarged view
of bung

Fig. 3.-A simple unobtrusive heater.

Place the completed
assembly into the Pyrex

r. test tube (6in. x (in.) but
do not completely seal the

tube. Carefully connect the heater to the
electricity supply and allow it to warm up
for a few minutes, disconnect and, while
still warm, push home the bung and seal.
This action is necessary to prevent any
pressure developing while the heater is
in use.

Circulatory Heater
This heater has been designed to promote

Copper wire binding Asbestos string

Circulation through inner Pyrex tube

equal length. Two small rubber bungs
()in.) are bored half -way through the broad
end to make a watertight fit with the glass
tubing, and drilled from the narrow. end for
the connecting wires, as shown i.s Pig. 3. The
connecting wires are now taken 'brough the
bungs, leaving about tin. slack at the broad
end. One end of the element is twisted to
the connecting wire and silver soldered, the
other end being taken through the tube by
means of a piece of thread and secured to the
second connecting wire. One bung is pushed
on to the glass tubing and the element
warmed up as before, the second bung then

being sealed. Pull
out the connecting
wires gently until the
element is within
gin. of the bungs;
these wires should be
stripped of insula-
tion for of this
length to prevent
overheating of the
insulation. This
heater is designed to

Fig. 2.-A circulatory
Spiral element Outer pyrex tube heater.
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fit a tank of 'ft. minimum length and to
heat evenly the full length. In larger tanks
there is no reason why the glass tube should
not be straight, in fact it may be tailor -
fitted to suit the geography of the tank. It
will be found preferable to have the element
extended to approximately i8in. and the
heater will then run at a comparatively
low surface temperature. If difficulty is
found in making a watertight joint for the
connecting wires, the design may be modified
as shown in Fig. 4. To enable all connections

Fig. 4.-A modified heater with all connections
above water level.

to be above the water -level, the element should
be only along the horizontal portion and the
connecting wires be of bare tinned copper
wire ; this will be found to be almost invisible.
If it is preferred, these heaters may be satis-
factorily buried slightly in the gravel, due to
the low surface temperature.

External Base Heater
This heater meets the needs of those

enthusiasts who dislike any artificialities such
as thermostats and heaters
in their tanks, and also has
the advantage of being com-
pletely out of contact with
the water. If used with the
external thermostat previ-
ously described, there will
be no apparatus inside the
tank to spoil the setting.
The dimensions given are
suitable for a standard tank
with a base i8in. x loin.;
for other sizes they should
be modified accordingly.

A sheet of hard asbestos
cut to size r4in. x 6in. x
lin. is obtained from a
builders' merchant and drilled as shown in
Fig. 5. The element is now stretched and

t /4'

in from edge

Fig. 5.-Asbestos base showing position of
elements.

fastened down at each bend with small bolts,
counter -sinking the heads on the underside
of the asbestos. A thin sheet of asbestos, the
same size as the base, is bolted underneath,
preventing the live screws from being accident-
ally touched. The screws holding the element
in position should be filed off flush with the
nuts. A piece of perforated zinc sheet is cut
as shown in Fig. 6 and the edges bent at
right -angles to make a shallow tray tin. deep
and in. smaller than, the asbestos base. The

perforated cover is drilled for two fixing bolts
opposite the holes in the base. Locating pieces
of bent metal, held by the false base fixing bolts,
keep the cover in its correct lateral position.
The connecting wires for the electricity are
secured to the two bolts, holding the beginning
and end of the elenient and passing through a
small hole in the cover. An earthing wire
should be taken to the cover via the fixing
screw and the cover fastened down. A frame of
2in. x sin. wood set on edge is made to raise
the tank, and the heater mounted with small
angle pieces so that the metal top is tin.
below the top of the sides.
When the heater is in use
the heater top will be
approximately lin. below
the glass base of the tank,
depending on the thick-
ness of the angle iron
frame and the putty. A
small hole is drilled in a
convenient place in the
wooden underframe for
the connecting wire, also
serving for ventilation.
Staining the frame and
polishing will enhance its
appearance. Very little
heat is directed downwards
and it will not generally
be found necessary to take
any precautions in this re-
spect unless the aquarium
is to be installed on a Locating pieces for
polished surface; if this is
so, a sheet of heat insulator,
such as cork or soft asbestos
and felt, will suffice.

1.3%'

Fig. 6.-The perforated zinc cover.

Sizes of Elements
I have purposely left the details of wattage

of the elements until the
last because a great deal
depends on the location of
the aquarium. In theory,
providing the therinostat

.9f is working, and will handle
the load, it does not matter
how powerful the heating
element is; it will only
heat the water to the same
ultimate temperature as
will a heater of less power.
In practice a rapid raising
of the water temperature

SUGGESTED RATINGS OF HEATERS FOR
STANDARD AQUARIA

Dimensions
(inches)

Approx. capacity Rating of
in gallons heater(s)

18 X I2 X 12 9 8o watts

24 x.12 X 12 12 too watts

24 x is x 15 18 2 heaters
10o watts

36 x 15 x is 28 3 heaters
8o watts

is to be deplored, and the sensitivity of
the thermostat is also affected due to the
residual heat in the heater raising the tempera-
ture of the water even after it has been
switched off. Provided the aquarium is
situated in a house where the internal tem-
perature does not drop much below 45 deg.
for long periods, the rule of to watts per gallon
of water is quite satisfactory, with some power
to spare. In a living -room which is heated a
lower figure will suffice; an outside fish -house,
unless well insulated against the cold, will
require slightly more to prevent the heaters

/
0 /

Cover

Cover /
False bas Brackets for fixing Heater to Frame

ig. 7.-The complete assembly.

from being overworked during cold nights.
I personally am not in favour of having

heaters rated at more than too watts, pre-
ferring to have two or more in large tanks for
better heat distribution, and also, in the

PARTS LIST AND SUPPLIERS
The Technical Services Co.
Spiral elements 8o and too watt, is. and Is.
Id. each.

Laboratory Furnishers
Pyrex test tubes, 6in. x kin..
Pyrex tubing, i cm. O.D.
Pyrex tubing, ;in. bore.
Pyrex tubing, 3 mm. I.D.
Rubber bungs.

Local Chemist
Sodium silicate (waterglass).

Local Builders' Merchant
Hard asbestos, approx. 9d. per square
foot, cut to size.
Perforated zinc.
tin. x tin. wood.

P.V.C. connecting wire.
Assorted small nuts and bolts.
Asbestos string fin. diam. from local
plumber. In case of difficulty, Ellis Sykes,
7, Princess St., Stockport.

event of a heater failure, the effect is not as
noticeable. A further advantage of having
heaters of the same rating is that they are all
interchangeable in the event of a replacement
being necessary. The table will serve as a
guide. Eighty watts is specified for the small
heaters for the reason that this size of element
is obtainable from the supplier named.

Dictionary of METALS and ALLOYS
By F. J. CAMM

10/6, or by post 10/10.
From GEORGE NEWNES, LTD., TOWER HOUSE,
SOUTHAMPTON ST., STRAND, LONDON. W.C.2.
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Arrangements for Simple Microscopes,

Magnifiers, Lanterns, Binoculars, etc.
By F. G. RAYER

HIGH -QUALITY lenses are obtainable
cheaply from ex -Service stores, and
can be used with success, in home-

made equipment. When the construction of
optical items of this nature is considered,
doubt may be experienced upon the type of
lens to use.

Plano
convex

Double
concave

Double
convex

Meniscus

Plano
concave

Achrothatic

Fig. i.-Six of the various types of lens in
common use.

Several types of lens exist, those most often
employed being shown in section M Fig. 1.
These types may be divided into two broad
classifications : positive, or magnifying lenses, ,
and negative, or reducing lenses. The former,
whatever their shape, will be thicker in the
middle than at the edges. The latter, however,
will be thinner in the middle than at the edges.
Each has a special function, and cannot be
replaced by the other type.

Referring to Fig. 1, the plano-convex and
double -convex types will be magnifying
lenses, generally referred to as " positive " in
type. The plano-concave and double -concave
types, however, are reducing glasses, or
" negative " lenses. They cannot be used for
magnifying because they disperse the light
rays, instead of bringing them to a focus.
Both positive and negative lenses may be had
in meniscus form. This can give a flatter field,
and for this reason a simple lens used in a
box or other simple camera will usually be
of meniscus type.

All such simple lenses, of either kind, may
be a single glass. This is in order for mag-
nifiers, etc., or equipment where the very
edge of the field embraced by the lens will
not be used. As a lens resembles some part of

Positive lens

-

_
_ _

Negative /ens

length

0

a prism, at' its edges,
light rays passing here
are broken up into
spectrum colours, and
subjects at the edge of
the field may be brought
to a focus at a different dis-
tance. These faults (rainbow
hues at the edge of the field
of view, and curvature of field)
can be avoided in more advanced lens designs.
One such type is the achromatic doublet, con-
sisting of two glasses, either cemented together
or held in a mount. Such achromats are used
whenever best results are wanted, especially in
binoculars or other optical assemblies embracing
a large field of view, and where maximum
definition is required.

Focal Length
The best kind of lens to employ in any

particular equipment will become clear, but
the matter of focal length must first be dealt
with. With a positive lens, the focal length is
that at which parallel rays of light are brought
to a sharp focus., If lenses of unknown focal
length are to hand, this figure can easily be
determined, as shown in Fig. 2. The sun is the
most ready source of parallel rays of light, and
the distance between lens and a card is
adjusted until the image thrown is reduced to
the smallest spot. The distance between card
and lens can then be measured, and is the
focal length.

With negative lenses, no image is thrown,
and the matter is somewhat complex. How-
ever, this can readily be overcome by using a
simple practical method, which determines the
focal length closely. To do this, a pair of
compasses is set with points at such a distance
apart as to equal the diameter of the lens
(" D " in Fig. 2). This setting is then re-
tained, and a circle drawn on card, its radius
being equal to " D," or its diameter to twice
" D." Distance between lens and card is now
adjusted, as with the positive lens, until the
sun's rays exactly fit the 2xD circle. The
distance between lens and card is then
measured and expressed as a negative value,
e.g., - 3in., if the measured distance was 3in.,
and so on. This is the focal length of the
negative lens.

Application as Magnifiers
Any positive lens will magnify, the effective

magnification increasing as the focal length
is reduced. The diameter of the lens has no
influence whatever on magnification, only
governing the size of the field embraced by
the lens. Magnification may be expressed by
dividing the focal length of the lens, in inches,

into so. For example, a
lens of sin. focus will
magnify so times, or be
a sox magnifier. A zin.
focus lens would magnify

Focus

-
Fig. 2.-An easy method of finding the focal

length of a lens.
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five times, or be a 5x magnifier, and so on.
The main advantage of using a simple

magnifier lies in the brilliance of the image
and large field embraced. This fact makes the
simple microscope popular, one arrangement
for this being shown in Fig. 3. Here, the lens

Fig. 3.-Simple
microscope or

magnifier.

Lens

2 Glass magnifier

is fitted to an arm, the height of which can be
adjusted. A glass plate forms the stage, and
light may be directed up through this by a
mirror, the angle of which may be set to suit
the source of illumination. With such a
method, a magnification of 20X will be
achieved with a Ain. focus lens. If an achromat
is used, the microscope will be comparable in
results to laboratory instruments of this type.
The field of view is very large compared with
a compound microscope, and the illumination
of the subject very good, as light losses are
small. For average purposes, lenses of 2in.
(5x) and in. (zox) will be useful.

When a lens is of very short focal length
it cannot be of large diameter, so that the
field of view becomes very small. This
may be overcome, and a flatter field obtained,
by using two lenses close together, as shown
in Fig. 3. These may be fitted in a short tube
or other mount. If they are piano -convex,
the convex sides are placed adjacent. The
total magnification will be approximately
equal to that of both lenses used alone-e.g.,
two 5x lenses (zin. focus) would provide
sox, or now have a sin. focus.

Projectors and Lanterns
Fig. 4 shows an optical arrangement

suitable for a small lantern, the lenses being
held in suitable tubes by means of small
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rings or circular spring clips. The dimensions
actually given need not be followed exactly,
since the picture thrown by the lens can still
be brought to sharp focus, even with other
lenses than those given, by adjusting the
distance between plate and lens, or lantern

3l Focus 3#2 Focus Film
or

plate

Adjustable Appraxi,1
2"-2%2"

Fig. 4.-Sectional view of a typical projector
or lantern lens.

and screen. Here, again, single glasses will
do well, but achromatic lenses will give
better results towards the edges of the field
of view. If two achromats are employed then
the definition may equal that of a high class
projector lens.

When making a lantern it is best to arrange
matters so that both the distance between
lenses, and between rear lens and plate, may
be adjusted. Sliding tubes made to fit inside
each other are suitable for this. It is also
necessary that the lenses be of large enough
diameter, or the corners of the picture may
be lost. The minimum focal length, for a given
lantern plate, may be found by measuring the
diagonal of the plate. For example, a zin. x 2in.
plate will have a diagonal of approx. 21,in.
so that a lens assembly of shorter focus than
about Sin. could not normally be used,
without danger of losing the corners of the
picture. An average projector lens has a
focal length about one-third greater than the
length of the diagonal. That is, 4in. for the
27, in. diagonal or 2 X 2 slide. Longer focal
lengths can be used, but it will then be
necessary to have the lantern farther from
the screen, to obtain a picture of given area.

When two or more lenses are separated by
a fairly large distance it is no longer possible
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to measure the focus from one glass, as with
a single lens. The focus of the combination
may, however, be found as explained in Fig. 2.
It will then be found that as the distance
between glasses is varied (as in Fig. 4) so
the focal length of the whole assembly is
modified, which is a very useful feature in
a home-made projector.

Opera Glasses
It is not proposed to

deal with compound
microscopes, telescopes
and other systems using
more than two lenses,
at the present, but the
simpler type of binocu-
lar may be constructed
by providing an optical
system such as that in
Fig. 5. With this type
the light rays from the
subject are converged
by the field lens, which
is of magnifying type.
Since the eye cannot
form an image from
such converging rays,
a negative lens is used
to spread them after
magnification. The
positive lens forms the
field objective, and the
negative lens the eye-
piece.

Such an optical sys-
tem cannot give the
high magnification ob-
tainable with a telescope
or prismatic binoculars
(which are virtually
two telescopes together). However, the field
of view can be large, and the degree of
illumination great, which accounts for the
popularity of such simple binoculars, especially
for use in poor light. If achromatic lenses are
employed, the standard of definition can be
excellent.

Magnification may be adjusted to some
extent by modification of the focal length

I
3/Er
to

3/4"
dia.I

2 e Focus
(negative)

Thumb wheel

Eye
piece

Free
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of the lenses, but the figures given in Fig. 5
are very good for average purposes. In view
of the difficulty of computing the magnification
from systems of this kind, a simple experi-
ment is best made to discover if lenses to
hand will be satisfactory. As with the other
systems, the diameter of the lenses will not
influence magnification, but will govern the
field of view. Very tiny lenses are not much
use, for this reason.

Adjustable from 21/4"to 3"

6 Focus aChromat

to
/ V2".
dia.

Fixed

Field
lens

Fig. 5.-" Opera " glasses.

Such an optical system forms a simple
telescope of low magnification, if the lenses
are fitted in tubes. A diaphragm, or disc
with centre hole, may be placed between the
lenses to cut down stray light and thereby
increase contrast in the image. Opera glass
type binoculars consist simply of two such
lens assemblies side by side, identical
objectives and eye -pieces being used.

An Enlarger Focusing Aid
TO increase the accuracy of focusing an

en arger use is often made of a focusing
aid. This article deals not only with

the prineple of the device, but also a method
of magnification
to give maxi-
mum accuracy
of focus.

Fig. r (Above).-The
working principle, and
Fig. 2 (Right).-The
finished appearance.

Details Received in Response
to a Request Published in

"Information Sought"Ili 1:1

Materials for, and method of, construction
are not given, being left to suit requirements.

The basic principle of the focusing aid, as
shown in Fig. r, is that the light from the

enlarger enters vertically
and is reflected from the
mirror AB on to a ground
glass screen CD. The dis-
tance from X to Y, at the
centres of the mirror and
screen respectively, must
equal X to Z, the points to
calculate from being the
back of the mirror and the
ground surface of the
screen. This is essential if
accuracy of focus is to be
obtained.

The device takes the form
of a box open at the top and
with a sloping front, where
the screen is positioned.
The mirror forms an
angle of 221 deg. with the

base, and the screen an angle of 45 deg.
The magnification of the image is obtained

by a similar principle to that used in a trans-
parency viewer, namely by the fixing of a
piano -convex lens above the ground glass
screen, as shown in Fig. r, and it is suggested
that a lens of 31in. diameter and focal length
of approximately 51in. be used.

In order to obtain maximum overall
magnificationwithout distortion, it is necessary
to find the distance of the lens, from the
screen, by trial and error. This position will
be found an inch or two above the screen.

It will be best to make a scale drawing of
the device before construction commences,
and the suggested design and appearance of
the completed article appears in Fig. 2.

JOIN THE PRACTICAL GROUP
Edited by F. J. CAMM

PRACTICAL WIRELESS 1/3
Every Month.

PRACTICAL TELEVISION .. 1/3
Every Month.

PRACTICAL HOUSEHOLDER 1/3
Every Month.

PRACTICAL MOTORIST and
MOTOR CYCLIST .. 1/3
Every Month.
For Motorists, Mechanics, Designers and Works

Managers,
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Pinning Up
HAVING found the pinning point of the

hairspring, it should be passed through
the hole in the stud and locked with a

pin. A similar procedure for making the pin is
adopted as for the collet. It is filed slightly
tapered and much longer than is necessary
and the side of the pin which is to be in con-
tact with the hairspring must be filed flat. If
left round it tends to distort the hairspring as
the pin is pushed home.

Having by trial and error filed it to the
right shape, gently try it in the hole and mark
the cutting -off point. This point may be partly
filed through so that after pushing home the
excess may be snapped off, or it may be cut
off with a pair of side cutters, as shown in
Fig. 34. Now pass the outer coil of the hair-
spring through the two pins on the regulator,
or through the buckle, which is sometimes

used in place of pins. We are now ready to
give the watch a trial, but first ensure that you
have fixed the hairspring on the balance staff
so that the stud is at right angles to the
impulse pin. This may be tested by removing
the stud from the balance cock after it has
been pinned up and observing whether it lies
in the centre of the balance arm. Presuming
that to be so, place a little oil in the jewel
holes by means of the oiler (a piece of wire
pointed off and flattened at the end) and
reassemble the cock into the movement, giving
the mainspring a few winds. If all is in order
the watch should commence to tick, and if it
does so fully wind the watch, set it to time
and check it against a watch or clock known to
be going to correct time. If this master watch
or clock has a second hand set the second
hand of the watch to coincide with it. Thus
you will be able to observe hour by hour
whether the watch is gaining or losing, and
you will be able to make adjustments to the
hairspring without having to wait 24 hours.
If the watch is gaining the hairspring must be
unpinned at the stud and a little of it slacked
out, of course setting the watch in beat again
by turning the collet with a thin screwdriver
placed in its slot. On the contrary, if the watch
is losing a little of the hairspring must be
pulled through. A sufficient length of hair-
spring is left projecting through the stud to
permit of this adjustment-usually about
a quarter of a turn. It is necessary to ensure
that the hairspring expands and contracts
quite concentrically.

The buckle on the end of the regulator has
a foot in which is a screwdriver slot and this
may be turned to admit the hairspring, then

MITCH REPAIRING
jot ate tilmateta By F. J. CAMM

The Fourth Article Of a Series on the Repair and
Adjustment of Wrist and Pocket Watches

the foot is again turned to prevent the coil'
jumping out. It is important to observe that
the second coil of the hairspring does not
touch the back of this buckle as the hairspring
expands and con-
tracts. Otherwise
the rate of the
watch will be
affected - it will
gain rapidly.

Breguet
Hairsprings
When dealing

with the Breguet
hairspring, how-
ever, a different
procedure is adop-
ted and it is neces-
sary when breaking
the spring down to
length to get it as
near as possible to
time, since once the
overcoil has been formed the watch can only be
brought to time by means of the screws round
the rim of the balance, and if the watch is

Fig. 35 (left).-On the
left, a flat hairspring.
Centre and right, a Breguet
hairspring in end and plan
view showing the overcoil.

badly out, say, several minutes a day gaining
or losing, it may not be possible without using
timing washers to bring the watch to time, if
it is going fast, or if it is going slow by ;filing
the heads of the screws, a practice not to be
recommended, since it means continuous
repoising.

First select a flat spring, presuming that a
replacement Breguet of the right strength is
not obtainable from the material dealers, and
attach the collet as with a flat hairspring.
Then, with a pair of tweezers gripping the
outer coil, vibrate the balance and count as
before, unless you have a counting machine
which consists of a
balance correctly
sprung and against
which the balance and
hairspring receiving
attention may be ad-
justed until both vibrate
at the same rate. Hav-
ing found the vibrating
point, the overcoil must
be formed as shown in
Fig. 35. This is done
with special die -nosed
pliers. It will be seen
that two bends are
made half a coil from
the vibrating point-
the outer coil is brought
in so that it is of
smaller radius than the
body of the spring.
Carefully adjust this
overcoil so that when
on the balance the

regulator pins just pass over it without distort-
ing it. The height of the overcoil is, of course,
important. It must be made so that it does not
foul the underside of the cock or rub on the
centre wheel. It is a common fault that some
overcoils are set too high, slightly touch the
cock as a consequence, and cause the watch
to gain. The spring must be lightly pressed
between the regulator or index pins so that

Fig. 34 (above).-Cutting off the locking pin after
passing the hairspring through the stud.

there is no movement. Move the regulator to
make certain that in traversing it from fast to
slow the hairspring is not distorted. The curve
of the overcoil must be adjusted so that it is
circular for a length equal to the full traverse
of the index pin. Any play between the over -
coil and the index pins will account for as
much as 12 seconds a day between the dial and
pendant -up positions. Otherwise the pinning
up to the stud and the final testing is carried
out as for a flat hairspring.

Fitting Hands
Cards of hands, minute, hour and seconds,

are available from the material dealers in a
wide range of styles, such as moon, spade,
cathedral, luminous, etc. It is seldom that an
hour hand is broken and repairs are mostly
confined to the minute and second hands. An
hour hand must be selected of the right
length, and of the right hole diameter to fit the
pipe to close up and bind on the cannon pinion
hand which is too tight, as this may cause the
pipe to close up and bind on the cannon pinion
which passes through it, and to stop the

Fig. 36.-If the watch is
running fast, file the heads
of opposing pairs of screws.
Only very light cuts should
be taken, and the hair-

spring must, of course, be removed. After
filing check for poise in the poising calipers.
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Fig. 37.-Broaching open the hole in the minute
hand. The boss is held at the back of a pair of
notched tweezers. Various sizes of broaches are

available for this purpose.

watch. If the hour hand is already there, and
the minute is missing or broken, select a hand
which matches up in character with it, and
see that it is of a length just to reach the
outside of the minute circle. In general,
watch . hands are not interchangeable. The
minute hand is a press fit either on the cannon
pinion or the centre arbor, and the hole has
to be broached out very carefully so that the
hand presses on without slackness. Broaches
are used for this purpose and they are obtain-
able in a variety of sizes. The hands should be
held in a pair of tweezers notched at the back
end to grip the boss of the hand (Fig. 37). If
the boss of the broken hand is still on the
watch this is a most useful guide for hole size.
Place the broken piece on the broach and
proceed to open up the new hand until it just
touches the old piece. Then remove the latter,
give the broach a further turn or two, when the
hole size should be correct. An hour hand is of
correct length when its tip just overlaps the
inner edge of the figures on the dial. The
second hand is right when its tip just reaches
the second circle. Second hands are a more
delicate operation and they may be held in a
special tool made for holding second hands
whilst the fine broach opens out the hole in the
pipe, or if the second hand is of steel it may
be held between the fingers.

The minute hand may be pressed on with a
suitable hollow punch. On some of the very
cheap watches the cannon pinions carrying the
minute hand are made of brass, and particular
care is necessary to ensure that this is not
distorted or closed up. The minute hand may
be pressed on in a jewel press or by holding
the movement over a suitable stake which
supports the pivot of the hour wheel, project-
ing through the back plate (Fig. 38).

Fig. 4t.-The escape wheel, pallets,
and seconds wheel.

Fig. 39. - The
motor of the
watch-the main
spring and its

barrel.

Fig. 4o.-The
conpensatingbalance.
Notice that it
is cut in two
places round

the circumference to allow for expansion and
contraction with temperature changes. The rim
of the balance is bi-metallic, and consists of an
inner rim of steel and an outer rim of brass fused
together. Owing to the difference in the co-
efficient of expansion of, steel and brass, the
balance contracts as temperature rises, and
expands as it drops. The pivots, it will be seen,
run on end stones, fixed over the jewel holes.

42.-The train of wheels.

Fig. 38.-Fitting the
minute hand by pressing it
on to its arbor with a
suitable hollow punch or

piece of hard wood.

The Watch Train (Figs. 39 to 43)
The motor of the watch is the mainspring,

which is wound into a drum -like box called
the barrel (A), its outer end being fixed to the
barrel drum and its inner end fastened to the
barrel arbor. It is coiled on that arbor when
the watch is being wound up. From the
barrel-toothing the motion is communicated to
the pinion (B) of a wheel (C), which meshes
with (DE). Therefrom, the motion is trans-
mitted to (FG). On the axis of (DE) is fixed
the minute hand. From this hand another train
of gears (not shown here) sets the hour hand
going 12 times slower. On the axis (FG) is
fixed the little second hand. It is easy to
understand what would result if the movement
has no further gear mechanism': simply
that the effort of the barrel would give the
highest speed to the axis (FG). Here interferes
the escapement, which must regulate this
speed and bring it within the exact measure
of time. The wheel (G) sets a wheelwork,
called " escape wheel " (K), going through the
pinion (J). Said wheelwork acts on the lever
and sets the latter in a wigwag motion. The
extremity of the lever (L), called " fork," gives
alternate impulses to the principal piece of the
watch : the balance wheel (M). This wheel,
owing to its mass, cannot oscillate very
rapidly. It is regulated exactly by adjustment
to the length of the hairspring and the
precision of the running depends on this
adjustment almost exclusively. The balance
wheel, the axis of which has two conic and very
thin pivots, revolves in jewel holes, with a
view to reducing wear and friction to a strict
minimum. What happens if your watch
receives a strong shock ? Of course, it may
be still running. However, it is not the case
generally and any of four accidents may occur.
Owing to the weight of the balance its pivots
(N) may be broken or twisted. The jewels-
there are two at each extremity of the axis-
may also be broken, either one or the other, or
even both.

Fig. 43.-What happens if you drop your watch?
The pivot may become broken or bent, or the
end stones and jewel holes may be shattered.
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Fig. 1.-The completed unit.

FIG. shows the complete electric
rifle -range and Fig. 2 the general
arrangement of the electric rifle

complete with target simulator box. Within

Check block

Loading knob

Wrapper plate

Rubber tensioner

9u tt

Trigger

Trigger guard

Top mounting bracket

Sear

Bottom mounting bracket

1/2 di#

Seer
spring
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Try Your Skill Indoors With This Unique Device
By R. BRIERLEY

the simulator box is a miniature target,
which is struck by the dart contained in
the firing mechanism. This dart
completes an electrical circuit, light-
ing a bulb in the portion of the main
target affected or struck. Four
2.5 -volt bulbs are mounted within
separate compartments of the target
proper.

Construction
The target simulator box (Fig. 3)

is made from wood, !tin. -thick base
x .'z in. -thick sides, secured with 12
No. 3 x tin. -long screws, which
are run down slightly below the sur-
face. Putty over the screw heads and
joints before " sanding," staining and
polishing the box.

Ring sight

Body block

Rubbing
strip

212

lit

R4'

Bead sight

CI

"gr------Barre/

Target simulator

Simulator terminals
(Wires to target)

Firing spring

Wire to battery terminal

Fig. 2.-Elec-
tric rifle
arrange-

ment.

Next, produce the body block (shown in
Fig. 4) from wood, drilling a hole near the
top, as shown, to take the gun barrel, and the
bottom counterbored hole to take the firing

BODY BLOCK

-4-- I"

H /12' h

A brass base bush
and a brass or alumin-
ium rubbing strip are
shown in their respec-
tive positions on the
simulator box. The
bush should be a tight
fit in the base of the
box. Three No. 2 x

screws retain
the rubbing strip to
the lowest side of the
box.

g64
9/6'%$

bore

dia. BUSH

Fig. 3.-The
target simu-

lator box.

Fig. 6 (Right).-The
sear.

1/4

1/4 dia.

Top shield
position -

BOTTOM BRACKET

k:1 34;
TOP MOUNTING BRAC.K.E.7

dia.

3./8'

BARREL

Fig. 4 . -
Body block,
top mounting
bracket andbottom

bracket.

!/6hoie 3/80'10-

C'Bore to take
washers nut

Fig. 7.-The
barrel a n d

trigger.

rod. Cut the top mounting bracket,
shown in position on the body block,
from a small block of aluminium or
brass, drilling the guide hole for the
firing rod and two holes to take gin.

ti," diameter x i lin.-long securing bolts.
The bottom bracket for securing the
body block to the simulator box base,
which is also shown in Fig. 4, is pro-
duced in a similar manner and put
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Knob.

3/3

Check block
set a secure with
grub screw on asst'

31."
Rod 113/4"fong

before bending. Cap.

fis, ,

tr. 4.; i i i6.;i. at
Washe I . I741..I I

F/RING MECHANISM -

Spring a
,
6 [flax Gramophone needle used

9,i6 die. I 3/8"long as target contact pin.
(free) 7coils.

!2 hofe.

jr6
r-

I I 3/8"

1

06 /4
//8 tapped hole for grub screw.

CHECK BLOCK

Fig. 5.-The assembled
firing mechanism and

details of the parts.

1/4'. rad

I.-- /Va.

WASHER

die. t

Tap 346" Hole to
L_suit

needie
A.

i4
CAP

aside until final assembly of the rifle unit.

Firing Mechanism
The firing mechanism parts are produced

to the dimensions given in the detailed
drawing (Fig. 5), and then assembled tem-
porarily, as also shown in Fig. 5, to test the

Holes Brass

Fig. 8.-The trigger guard.

Fig. 9.-Sear spring and block.

accuracy and function of the unit
These parts may then be fitted
to the body block by threading
the Ilin. rod through hole A
(Fig. 4) and then assembling
the washer, spring and cap.

The sear and trigger (Figs. 6
and 7) are cut from steel sheet
bin. thick, the twin spigots or
crosspieces being soldered in
position. Make the trigger guard
;Fig. 8) from brass, drilling
where shown to take two No. 6
x in. -long securing screws.

The butt of the rifle (Fig. t)
is cut from wood. Remove
sharp edges and sand -paper well
before staining and polishing.

Next, produce the barrel
(Fig. 17) from Kin. diameter
dowel rod, treating it in a

so.-
cover.

manner similar
to the butt.
This piece is
drilled at one
end to take the
front bead sight.

Sights
Parts for the

sights (Fig. 12)
are made as
accurately as
possible from
brass, the ring
for the rear sight
being preferably
cut from a piece
of tube. It may,
however, if de-
sired, be made
from a strip with
a hole at each
end for securing
to the upright
rod after it has
been bent or rol-
led. If the ring
is produced in
this manner the
length of the

3/4"

/376

e

"9end tki-yi:$Hole

Na 28 drill.

144"

kCBend

13/61

20 SW. G. Brass or Aluminium

Fig. IL-The butt.

strip will be 54in. and the
hole centres will be 41in.

Mark out the pattern (Fig.
13) for the wrapper plate on
to a suitable sheet of alumin-
ium or brass, drill all holes
as indicated, trim, and after
deburring, bend carefully

'/32 ilia. hole through
sphere and rod 1/4

1 h

o'ia.

Screw ,I8"
RING SIGHT

Tap
-E1Y-

S/GHT BEAD 2 OFF

Screw

06
dia.

1/16dia.

lescrew
11 20:
IB

II 1/4"
3//6 t -

screw

ROD RING S/GHT

Screw 743

FRONT ROD SIGHT

Fig. 12.-Details of the sights.

4-14 .4-Y/4
O.

3/8 ,

Ve
/1/4°

06

/3 -Hales No28 /

Fig. t3.-Wrapper plate pattern

30°

Fig. 14.-The
folded wrapper plate.

as shown in Fig. 14.
Follow the same proced-
ure for making the top
shield for the simulator
box. The material used
for this is 20 s.w.g.
aluminium or brass and
details and dimensions
for drilling and bending
are given in Fig. 15.

(To be concluded.)

tl

20 swg. alum or bress.

3' /4 Before bending

Bend.

Fig. is.-Top shield for simulator box.
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The Apparatus and Methods
BARS of steel, particularly those which it

is proposed to employ for the manufac-
ture of expensive tools, forgings and

drop -stampings, have to be entirely free from
cracks. It might be imagined that these faults
would be readily detected, either by careful
visual examination or by some form of ringing
test. This is not so. Even the closest visual
inspection may fail to reveal a crack, and a test
by striking the bar and listening to the ring
may be ineffective, for the reason that the
crack may be much too small to affect notice-
ably the tone produced. Moreover, some of
the steels are so hard and brittle that a sharp
blow might cause fracture.

In consequence, steel users and manufac-
turers have over the years sought consistently
for some apparatus that would enable a rapid
and efficient examination of ferrous materials

Fig.-I. Johnson-Fel
crack detector with ring
jig for gudgeon pins, gear wheels or any

article that will slide over tin. dia. bar.

for cracks and other superficial flaws to be
made. Some years ago the first practical
magnetic crack -detecting machine was put on
the market, and since that date magnetic crack
detectors have been put into regular use, and
have proved extremely useful for the work.

The Principle
When discontinuities occur in or close to

the surface of a magnetic metal, the magnetic
susceptibility becomes considerably less than
that of the unflawed metal around it. Con-
sequently, if the surface of the metal is sub-
jected to a magnetic flux, caused by the passage
through the material of an electric magnetising
current, and assuming the direction of this
magnetic flux to be at an angle of 90 deg. to
the principal plane of the crack, the crack will
fulfil the function of an air gap. As a conse-
quence, the flux will be distorted at the crack
and also to a smaller and lessening extent in
the region about it, this distortion persisting
as far as the surface and even beyond it. The
degree and character of the distortion are
governed by the magnitude of the discon-
tinuity, the size of the bar or other piece, and
the magnetic field strength. If the field
strength is raised still further, the distortion
extends still further beyond the surface, and it
is the distortion at the surface that enables
cracks to be detected.

The Test Method
The steel bar for testing is first freed from

dirt, grease, etc., after which it is placed

Used to Detect Minute
By ERIC N. SIMONS

across the arms of a machine such as that
shown in Fig. I. These arms may be adjusted
to accept work of widely different form and
dimensions. The current is now passed
through the bar, and when this has been done
the bar is taken from the arms and sprinkled
with a special powder or solution provided for
employment with the machine. The excess of
this powder is blown away or removed by
shaking, and the defects will at once be dis-
closed, as shown in Figs. 2, 3 and 4. Wherever
there is a discontinuity, in fact, the magnetic
field will be interrupted. The same method
may also be adapted to the disclosure of
incipient cracks, frequently occasioned by
fatigue, in such parts as the axles of loco-
motives, airplane structures and engines. To
inspect these by other methods would involve
a costly taking down periodically for examina-
tion.

Advantages of the Test
The advantages of the mag-

netic crack detection test are
that the apparatus is readily
portable and can be connected
to the nearest suitable A.C. or
D.C. source of current. It is
non-destructive and is therefore
highly valuable for testing
finished products. The surface
of the work being tested is in no
way marked or deformed.
Flaws too fine for detection by
visual inspection are shown up
clearly. A considerable range
of parts may be tested when

they are in a half -finished state, with the
result that those proved faulty may be rejected
before costly finishing work is done upon
them. Supplies of raw material may be tested
for surface flaws, or, if a machined or ground
disc section or slice is taken, for internal
soundness.

The Technique of the Test
In general, the most satisfactory results are

Fig. 2.-Internal cracks on a sawn and ground
disc.

obtained when the surface of the bar is
machined or ground, but parts which have a
certain amount of superficial scale, such as
those that have been subjected to heat -treat-
ment, may be locally cleaned at a point of
suspected defect and magnetically tested.

Flaws in Steel Components
The particles of magnetic powder used in

making the test are sometimes suspended in a
liquid which is washed over the surface of the
work, or they may be dusted on. The direction
of the magnetic field is important, because if
this is parallel to the long axis of the work no
flaws will be revealed, since the thin section of
the field that is interrupted has not enough
magnetising force to attract the magnetic
particles in adequate quantity. It is possible
to obtain crack patterns, or " indications," as
they are termed, when the angle of the field
direction is less than 90 deg. to the long axis,
but the results are less satisfactory and become
increasingly unsatisfactory as the angle grows
smaller. See Fig. 5.

Magnetising in Two Directions
The method of obtaining a 90 deg. flux

direction to
the long axis
of the work is
to insert the
work in a sole-
noid excited
electrically in
such a manner
that the axis in
question is
parallel to the
axis of the sole-
noid. The bar
or other part
is thus made
the core of an
electromagnet,
and undergoes
magnetisation
by induction
from the mag-
netic field set
up in the
solenoid.

It should be
remembered
that a fine
crack or other
discontinuizy
in a piece of Fig. 3.-Crazy cracks on ametal may run ground ring.at any angle of
orientation, so that it is often advisable and
even necessary to magnetise it in two direc-
tions, the two fluxes being at an angle of
90 deg. to each other. Small components are
often tested in this way.

The Flux Strength
The strength of the magnetic field is regu-

lated in a satisfactory manner to a pre-
determined value, an indicator being provided
with the apparatus to show the various field
values and the current strengths corresponding
to them. In most instances the best flux
strengths lie between 30 and 90 ampere turns
per cm., but the precise value selected should
be held below the point at which the magnetic
particles would collect on the unflawed as well
as the flawed surface.

Actually the flux strength varies according
to the purpose. A higher current is required
when it is desired to detect flaws below the
surface, such as blowholes, and a lower current
for detecting surface discontinuities. Too high
a current will be shown by the particles stand-
ing up in " whiskers."
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The Magnetising Current
Any form of current may be employed for

making this test, but D.C. is sometimes used
as an alternative to A.C. or rectified A.C.,
because of its high sensitivity, which means
that it will detect flaws both on and below the
surface. A.C. can be used when surface flaws
alone need to be revealed. Rectified A.C.
enables the flux to penetrate more deeply into
the material and is therefore useful when parts
of considerable cross-section need to be
examined.

Permanent Magnets
It is worthy of note that small steel corn-

ponents may be longitudinally magnetised
by permanent magnets of the aluminium -
nickel -cobalt type, and the same method
may also be applied to welds and to places
where, owing to some irregularity of form, the
normal methods of examination are impossible.
The use of permanent magnets, has the
advantage that the machine is easily carried
from place to place and needs no external
course of current, while it also consumes no
current and is therefore less expensive to
operate. In some instances the entire
machine has been constructed of such magnets,
and the size and form of the magnet circuit
has to be designed so that on open circuit
demagnetisation will not take place below
the B.H. max. point of the magnet material.
Moreover, the permanent magnet must be
proportional in length to the length of the
part to be magnetised, and in addition, the
cross-section of the magnet must be large
enough to yield the required magnetic field.

Magnetising Long Bars
Long bars and similar work are magnetised

in stages by passing, the solenoid lengthwise,

Fig. 4.-Crankshaft with cracks
on bearing.

this method being adopted when it is desired
to reveal transverse cracks. Extremely short
parts may be magnetised parallel to the axis
required by locating them in the suitable
position in the solenoid. Work, such as
barrels, cylinders, girder sections, etc., too
massive for insertion in a static solenoid
may be magnetised by passing a cable about
them in a coil and passing a current through
the coil.

Formula for Field Strength
To work out the flux value when a solenoid

is employed, use is made of the formula
F = C x T, where F is the magnetising force,
C the current and T the number of turns of
cable or wire.

Circular Magnetisation
Circular magnetisation is that form in

which a number of concentric circles are
centred on the axis of the conductor, as
shown in Fig. 5. Despite the fact that the

flux takes a circular path, it is transverse to
the work axis and is therefore capable of
being used for the detection of flaws lying
roughly in the same direction as the axis. If
the work to be tested is hollow, the parts
should be placed on a conductor bar situated
on the axis of the work, the magnetising
current being then passed through the
conductor bar. This gives magnetisation of
the internal surface, which is not obtainable
by the normal method.

Dealing with Castings, etc.
Large work, such as castings, welded

assemblies, etc., cannot be dealt with by the
same method as small com-
ponents, and for this purpose
use is generally made of clamps
and other appliances secured
to flexible electric cables. In
this way it becomes possible to
magnetise only those particular
portions or areas that need to be
inspected. Direction of the flux
is regulated by altering the
position of the contacts, and it
is possible to develop the flux
in whatever direction it is
required. Sometimes a prod -
contact is used, with a flux not
more than ift. long by several
inches in width per passage of
current. By making use of successive contacts
of this type, consisting of rods of copper with
insulated handles, a wide area may be covered,
magnetisation in every direction being conse-
quently developed by the circular method.

held in suspense in a special fluid of hydro-
carbon type (for the wet method). The air
contained in the pores of the porous particles
is designed to lower the specific gravity so
that they do' not sink to the bottom of the
fluid, but remain permanently in suspension.
The fluid may be of a colour suitable for the
type of work. For example, black and red
fluids are supplied for use on polished
surfaces and black surfaces respectively.

The particles travel to the area of locally
intense surface field or area of polarity across
the edges of the discontinuity.

Longitudinal
magnetisation

2

Continuous and Residual Methods
There are two systems of current applica-

tion. One is the continuous method, in
which the magnetic particles are applied to
the part being tested at the same time as the
current is flowing. This results in the flux
value being a direct function of the magnetis-
ing current and the permeability of the ferrous
material. The second is a residual method, in
which the particles are applied after the current
has been discontinued. The flux value is
then decided by the amount of magnetism
remaining in the work, and is always lower
than in the continuous method. This is
governed by the ability of the metal to retain
the flux which is decided by its composition and
hardness. Assuming a specified current, the
residual method is not so sensitive as the
continuous.

Action of the Particles
The magnetic particles may be applied by

either the dry or the wet method, as earlier
indicated. They are usually particles of
extremely soft iron, with a porous texture, and

circular
magnetisation

5.-Influence of flux direct on magnetic
particle pattern:

The Particle Carrier
The carrier for the magnetic particles

(usually a petroleum distillate or oil) should
not have a flash point below 6o deg. C.
and its kinetic viscosity should be 3 centistokes
at 38 deg. C. It is permissible either to spray
the suspension over the work or to immerse
the work in the suspension. The iron
powder is usually supplied as a paste for
mixture in the fluid. The normal concentra-
tion of solid particles in the fluid is
approximately t oz. per gallon.

The Dry Method
In the dry method, the powder is dusted

evenly over the ferrous material by means
of a cloth dusting bag, or it may be sprayed
on by some form of gun or atomiser. Dry
powders can be had in grey as well as red and
black.

Coated Work
Many parts that require to be tested may be

coated with materials such as paint, enamel,
lacquer, plated finishes, etc., for protection
against corrosion. These coatings do not
usually interfere with crack detection by the
magnetic test, but some of the plating films
are liable to reduce the sensitivity of the test
so that it cannot be used for revealing flaws
below the surface.
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.11/4WAIM""Er rites.y- Air/

Constructional Details of a Novel

Unit for the Model Engineer

RECIPROCATING engines are normally
of two types, namely, internal com-
bustion and steam driven. I have,

however, evolved a third-a magnetic type.
This engine, although not as efficient as

the conventional model electric motor, has
novelty in that there are more working
parts visible to the model engineer. It

combines the movements of a steam or internal
combustion engine, but is driven by electricity.
Figs. t, 2 and 3 are photographs of the com-
pleted engine.

The motor consists mainly of a crankshaft,
marine heads, connecting rods and pistons,
all actuated by means of a -magnetic pull
from two coils. These parts are all mounted
on a steel or wooden chassis. Fig. 4 is a
part -sectional view showing details of the
assembly.
Sequence of Operation

This is as follows : electric current supplied
from a t2 -volt transformer is passed in
parallel circuit to two coils. A commutator
is situated on the crankshaft and the current
after passing through one of the coils continues
to a carbon brush and supporting mechanism

Pulley

Commutator

4-1, 5,11

illork1111.11

0:01j,

Steel or
wooden chassis

Fig. 4.-A part -sectional view of the

F/ywhee/

By W. J. BENTLEY

set up alongside the crankshaft. The com-
mutator is made of some insulating material
such as " Tufnol " or wood, and has four
brass segments set into its circumference.
One of these segments is connected by way of
the steel parts of the engine chassis to the

return or earth wire to the trans-
former. The remaining three
brass segments are insulated from
the chassis. The circuit is shown
in Fig. 5. The carbon brush pre-
viously mentioned is brought into

contact with the
segments on the
commutator and
when the segment
connected to the
return wire comes
into contact with
the carbon brush
the electrical
circuit is com-
pleted and a mag-

Fig. 2.-A
side view.

netic field is created inside the coil: This mag-
netic field is, powerful enough -to draw the
piston within it, and in so doing moves the

crankshaft round through
90 deg. and takes the
commutator out of
contact with the first
carbon brush. The
momentum supplied to
a flywheel mounted on
the crankshaft carries the
working parts on through
18o deg. Then the seg-
ment on the commutator
comes into contact, this
time with another carbon
brush unit horizontally
opposed to the first and
wired up in circuit with

- the second of the two
coils. This, of course,crankshaft assembly.

Coil
A

Fig. 1.-A veiw
of the completed

engine.

Fig. 5 (Left).-
The , electrical

circuit.

Earth

12volts. AC

4 rimosSO

Fig. 3. (Left)-
Another view of
the unit, showing

. the flywhel and
- wiring.

draws in the second piston and once again
momentum is supplied to the flywheel,
carrying the moving parts round until the
first carbon brush makes contact for the
second time with the segment on the com-
mutator, causing a magnetic field within the
first coil.

WATCHES :
ADJUSTMENT AND REPA!R

By F. J. Camm
6th Edition

A book dealing with modern methods of repair,
adjustment and timing and including information
on the adjustment of a watch for passing th, Kew

"A "Test.

6/-, By Post 6/6
From George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.
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MOST readers will know that the use
of a transistor in lieu of a normal
valve is nowadays providing much

lighter radio receivers, and I have found this
type of receiver very reliable. It is shown in
Fig. 5, installed in the " Radio Rook,"
which is the model to be
devibed. The designer of this
first transistor single -channel
model receiver commercially
obtainable in this country is
Mr. Honnest Redlich whose
address is 148, Nelson Road,
Whitton, nr. Twickenham,
Middlesex.

Size of Model
Very large models

Adding a 1Z0010` OONTROXAV 11109a ApmeRpriff

be tricky to
fly.

The 5ft.
class " Radio
Rook" is
therefore,
chosen, as
being most

likely to form a good allcomers' model, that
can take a variety of engines and receivers.
The model is expectionally stable for its
size and very robust. It is the ideal model
for flying for fun and if a generous rudder
movement is given it will be found a good
stunter on single channel, rudder only.
The model climbs fast on a 3.4 c.c. E.D.
diesel motor or, with the lighter receivers,
flies excellently powered by a 2.4 c.c. E.D.

/0 die. nylon propeller.

`E.D. 3.46 cc. Hunter'
bolted to ply platform.'

around 9 to 'oft.
span and over fly
with great majesty and
steadiness, ignoring minor
disturbances and t rim in-
accuracies, but they are too were +

large to build and keep in
the average house. Next come
the middle sizes, around 8ft.
wingspan, which are almost V
but not quite so rock steady Bind end solder
in the air, but in common with all joints.
7ft. and 6ft. models, are still a little large to
keep in most homes. The best all-round flying
model for transport, housing, robustness
and yet good flying ability is around 5ft. span.
It is not as rock
steady as the
larger models, 0
but it has LT11

-many excellent
attributes, and can take single -
channel as well as three -channel
" tuned reed " receivers, providing
engine control as well as rudder.
The little 45in. span models have
to be very light, with small radiobatteries,
demand con-
siderable ex- Ca and dr//I to suit
perience t e engine.

I" 2" 3'
1 1 1 1

build, and can
Fig. 2.-General arrangement drawing
of the fuselage of the " Radio Rook,"
with inset sketches showing fin and
rudder construction, a perspective
sketch of the completed fuselage and

the tricycle undercarriage.

Sofia balsa
stop.

4'
II

5" 6" 7"

I I

Fuel
tank.:

By Colonel C. E. BOWDEN

diesel or a 2.5 c.c. Frog.
Incidentally, the latter
motor is one of the easiest
starting motors I have
used. I, personally, use

a Frog min. diameter, 5in. pitch nylon
propeller for the " Radio Rook " and the
model is shown on the ground in Fig. 1.

Types of Commercial Radio Receiver
It is difficult to advise on the most suitable

radio receiver to install, because there is
much prejudice on the matter and cost must
also be considered. The model described is
capable of using a wide range of receiver,
including multi -channel three -reed. The
latter type will give two -speed engine control
as well as rudder as desired, whereas, of
course, normal commercial single channel
can only provide sequence rudder right and
left.

The Single -channel, Single -valve Receiver
This type receiver is best for newcomers

when fitted with a " hard " valve. The
" soft " or gas -filled valve is inclined to change

Balsa block to form a strong
wing stop

Make /49 wall here
with sponge rubber
for radio box to
come up to.

Point of balance

r

Radio boX'
see Fig. 3 A

Blocks rubber covered
for radio box to rest on.

2%1dia solid rubber
nose wheel.

Hole for finger to
reach radio switch

on box.
/4.swg wire wing
retaining hook.

Small viyre hook each side
"' of inside of fuse/age for

band to hold radio box.

A Description and Drawings of the " Radio Rook"
Fig. t (Right).-Two
views of the " Radio
Rook " on the ground.

ie sheet balsa wing platform
each side of fuselage.

So/id balsa rear undercarriage stop.

s.w.g. undercarriage wire hook
all wire hooks smeared with

plastic wood

3" diaMS:airwheels.

9" /0" 11' 12' /3" /4' /5" /6' /7' /8' /9" 20' 21" 22' 23'
1 1 1 1

So/id balsa block
wing stop Wing platform pieces 8

Its characteristics too soon,
and create difficulties for a
beginner. The single -valve

receiver is cheap to buy and good fun,
but perhaps a little tricky to tune at times
and does require a distance check by a helper
as a rule between flights, if reliable results are
to be obtained. Furthermore the current
change on receipt of signal is a dip or lowering

.1

_ _ h

1/8" balsa well to take
E.0 clockwork actuator

M sheet balsa fuselage
sides.

Adjustable
nipples. Fishing line.

Top of actuator protrudes
from well.

T wire springing,
rotor, in tube.

346x-%/6 balsa /ongerons and
uprights cemented onto

sheet slots.

Tin tube wrapped
round and solderedfs,

Ik
- So/id rubber nose wheel,

14 ply engine platform.

4 +

I,
i I

, ,

Radio box.
I

,.,
We/h for actuator.

0
1 i 1

) '11
I

t t

Wire hooks inside
fuselage for rubber
bends over radio box.

Wire hook. 2 each side of fuse/age.

Al

of the current, which means that
should anything fail in tune, etc.,

the current drops and the rudder goes hard on
which on most models means a spiral dive
into the ground. However, if cheapness is
important there is
much in favour for
the modern
single - valve
receiver, and

Fabric
hinges

Fin of Spry balsa sheet

Wire tail hook.

Tailplane.

Tad skid cemented onto bottom of
tailplane 3 ply //8" sheet, fillet with

plastic wood.

Bind and solder all joints.

Augmenting circular spring.

34x 3/1i /ongerons.

Cowling. Fuel tank.

Engine. -...

Light MS:airwheels.

J

there are several on the market. The little
transistor receiver, which is described
separately, is, in my opinion, the "coming
thing " in single -valve receivers.

The Three -valve " Modulated " Receiver
At present the only firm making these

excellent receivers are Messrs. E. D., Ltd.
Among its advantages are very simple single -
lever tuning, single-handed tuning and great
range. Finally, they are not critical because
there is a detector valve and two amplifiers.
It is possible to tune single handed by merely
resting the transmitter on the control button
to keep a signal on, and then walking away
for about 20 yards only, and plugging in a
meter to the model. Now having switched on
the model receiver, turn the single tuning

Cut out '49 sheer
balsa tin

® Cover each side of fin with //6
sheet balsa cement in place

Balsa
rudder

© Cut out rudder
and fix dowel
rudder bar,

1/8 dowel rudder bar.

Wire hook for rubber bands

Cement fin to
fuse/age and fillet
fin with p/as tic
wood. When dry
sand to shape.
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type of receiver very reliable. It is shown in
Fig. 5, installed in the " Radio Rook,"
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first transistor single -channel
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diesel or a 2.5 c.c. Frog.
Incidentally, the latter
motor is one of the easiest
starting motors I have
used. I, personally, use

a Frog min. diameter, 5in. pitch nylon
propeller for the " Radio Rook " and the
model is shown on the ground in Fig. 1.

Types of Commercial Radio Receiver
It is difficult to advise on the most suitable

radio receiver to install, because there is
much prejudice on the matter and cost must
also be considered. The model described is
capable of using a wide range of receiver,
including multi -channel three -reed. The
latter type will give two -speed engine control
as well as rudder as desired, whereas, of
course, normal commercial single channel
can only provide sequence rudder right and
left.

The Single -channel, Single -valve Receiver
This type receiver is best for newcomers

when fitted with a " hard " valve. The
" soft " or gas -filled valve is inclined to change
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there are several on the market. The little
transistor receiver, which is described
separately, is, in my opinion, the "coming
thing " in single -valve receivers.

The Three -valve " Modulated " Receiver
At present the only firm making these

excellent receivers are Messrs. E. D., Ltd.
Among its advantages are very simple single -
lever tuning, single-handed tuning and great
range. Finally, they are not critical because
there is a detector valve and two amplifiers.
It is possible to tune single handed by merely
resting the transmitter on the control button
to keep a signal on, and then walking away
for about 20 yards only, and plugging in a
meter to the model. Now having switched on
the model receiver, turn the single tuning
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lever either way until the highest rise in
current drops. Place the tuning lever mid-
way between these two drop-off points and
you have enormous latitude of tune and range,
as far as you can see to control any model,
and further. The tuning is then set for the
day. It will be noted that there is a rise in
current at the receiver, to switch on the actuator,
and so operate the rudder through the relay ;
therefore, if the receiver should fail for any
reason the model does not spiral, as may well
happen on single -valve receivers which drop
the current on receipt of signal. These three

Switch

Receiver in
here

Batteries in forward
compartment.

Box 1/B
sheet ba/sa.

Pubber pad.

Pubber bands held by hooks
on inside of fuselage.

Actuativ- plug.

Fig. 3.-The transistor receiver and batteries
mounted in detachable installation.

sub -miniature valves naturally cost a little
more to produce, but single-handed tuning
alone makes this receiver worth its extra cost.

Multi -channel " Tuned Reed " Receivers
Multi -channel is perhaps the ultimate to

date in the commercial world, providing either
three -channel or six -channel control. Designed
by Mr. G. Honnest Redlich for his cross
channel records and also for non interference
yacht racing, these sets can now be obtained
from the designer, or Messrs. ED., Ltd.
For the " Radio Rook " we require the three -
channel receiver, if multi -channel is decided
upon, providing left and right rudder as
desired, and the third channel to operate the
twin butterfly carburetter on the
3.4 cc. E.D. diesel motor. This
carburetter gives a reasonably slow
speed or wide open and was designed
by G. Honnest Redlich for compe-
tition work. It is now commercially
obtainable. Single clapper valves
worked by the radio have been tried
over the induction pipe of a diesel, but
the control is not as effective as by
twin butterfly carburetter on a diesel
motor.

If it is decided to use multi -channel
radio on the " Radio Rook," it is
desirable to add 8in. to the wingspan,
i.e., two extra panels or ribs are built
into the wing, each rib being spaced
4in. apart. The wingspan then becomes
5ft. 8in. This provides a little more
wing area for the slight extra weight
of multi -channel radio sets, keeping the
slow flying characteristics of the model for
reasonable winds. If fast penetrating flight is
desired, keep to the 5ft. wingspan. The
" Radio Rook " has also been built in the
8ft. span size, a size of model that can carry
six -channel radio and powered by an 8 c.c.
Miles diesel or a 9 c.c. petrol spark ignition
motor.

The Power Unit
I advise using the E.D. 3.46 diesel with the

Frog join. diameter 5in. pitch propeller made
from nylon. This provides good power for
high flights and stunting if desired.

Three -valve receivers and multi -channel
" tuned reed " receivers are best flown with
this motor, or any other motor of similar
power output with the correct propeller.

Good 2.5 diesels like the E.D. Racer and
the Frog 2-49 B.B. will fly the model well
with the lighter single valve receivers, and
of course, a transistor receiver, although I
personally prefer the reserve of power in the
3.46 E.D. diesel. For competitions, a large
fuel tank should be fitted just behind the
engine, providing several minutes' flight;
otherwise a two -minute tank is ample. The
fuel height when taking off should be just
below the needle valve, and the fuel line is
always best taken down to the bottom of tanks
well aft to collect fuel if the model is thrown
hard when hand launched with a not quite
full tank. The forward throw may cause
starving if this is not done, for the fuel
swills backwards. Radio flying becomes quite
hopeless unless the correct engine and pro-
peller, with correct fuel arrangements, are
employed. It is quite essential to obtain long
duration under full power, without fading or
engine failure.

The Radio Gear Detachable Installation
The receiver and batteries are contained in

a detachable balsa radio box, covered fabric,
because this method permits rapid inter-
change, removal for servicing and also sliding
adjustment for final weight location to get the
best trim during the tuning up period. It is
an enormous advantage to be able to take out
the complete radio for adjustment and repairs,
battery changes, and to use the same radio for
another model. The radio box has absorbent
synthetic foam rubber surrounding the
receiver. There are also further vibration and
anti -damage rubber strips at the bottom of
the fuselage and just ahead of the radio box.
Very little damage is ever done with this set-
up, and the bdx is held to the fuselage floor
by rubber bands to wire hooks inside the
fuselage. These wire hooks are reinforced to
the sheet balsa fuselage sides, with plastic
wood and cement, see Figs. 2 and 3. I, per-
sonally, dislike the usual method of slinging
the naked receiver from four hooks in the
fuselage by rubber bands. In a heavy landing,
or if the model flies into an obstruction, the

Fig. 4 (Above).
-A view show-
ing engine
cowling detached
and finger hole
in fuselage side.

Fig. 5 (Centre).-The receiver
in place.

Fig. 6 (Right).-The tricycle
undercarriage.
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unfortunate receiver is slung violently back
and forth and banged against the fuselage.

The Actuator
This is an E.D. clockwork mechanism,

because I prefer the positive no -trouble
clockwork rather than the type of actuator
operated by rubber elastic, which requires
constant renewal and correct tensioning.
Tighten up the standard return spring a
trifle and always employ a 71 -volt battery,
which gives the actuator a sturdy and reliable
kick instead of the uncertain little digs of
smaller voltages generally used. Reliable
flying is the chief aim, and this sturdy model
will carry the slight extra weight of clockwork
actuator and this powerful actuator battery to
operate the rudder. The actuator is partly
sunk into the top of the fuselage in a small
balsa well, as can be seen in Fig. r. There are
two fishing lines to the rudder crossbar from
the actuator. If one of the E.D. adjustable
swivel nipples is fitted to each arm of the
actuator, small lengths of wire attached to the
fishing line ends can then provide instant
adjustment of rudder. The twin electrical
leads from actuator to radio box should be
carefully intertwined and neatly fastened to
the fuselage sides, ending at a two -pin plug
to fit into the socket in the radio box, see Figs.
3 and 5.

Batteries are in a forward compartment of
the Bin. balsa radio box to keep weight well
forward, and furthermore should the model
crash, the heavy batteries do not smash into
the delicate receiver. A receiver on/off switch
is fitted on a central " deck " in the box, which
is reached by means of a rectangular finger

 hole in the fuselage side, see Figs. 2 and 4.
After flying for the day, I also always dis-
connect batteries in the box, by means of a
four -pin plug to prevent any slight current
leakages.

Tuning the radio is done before the first
flight for the day, with the wings off. If a
three -valve receiver, or a transistor receiver
is employed, tuning between flights is seldom
necessary.

Wing Slots and the Wing Details
Fig. i shows that the parallel chord wing

of 5 ft. span and rain. chord is fitted with
simple letterbox wing slots carved from
balsa sheet. A rectangular -shaped wing
stalls last at the centre, and when this
feature is further reinforced by wing slots,
great stability is obtained against dropping
a wingtip, which is a dangerous possibility
on model aircraft. Letterbox slots have
many advantages, and any slight extra drag

is of no moment
on a model. The
chief asset on
model aircraft is
stability, especially
when fitted with
expensive radio
gear ! Even a
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normally stable model can be crashed by an
inexperienced modeller through turning too
sharply by radio. Models should only be
turned in very slight bursts of rudder until the
owner becomes experienced. Full rudder help
on will always create a spiral dive if the rudder
has sufficient action to create stunting.
Inbuilt wing slots, however, iron out a stall
after a dive, provided there is adequate height

Gap narrows here.

ote

Gap wide here.

Carve slat and
cement in place.

Fig. 7.-Wing slots and wing details.

available. They are very simple to construct
from solid sheet balsa, see Fig. 7.

The Tricycle Undercarriage
A tricycle undercarriage is a great crank-

shaft and propeller saver, provided the front
wheel is anchored correctly to take adequately
the blow of a poor landing. Most front model
wheels are too rigidly fixed to the fuselage.
All my models now have a tricycle under --
carriage built as a " detachable tray," and
held to the fuselage by rubber bands. If the
blow is serious, the torsion bar front legs give
first, resisted further by two coil springs and
in extremis the whole undercarriage goes
back on its rubber bands. There are thus
three lines of defence. Such a tricycle dolly

Bulldog board.

Fig. 8.-Cementing the fuselage
sides.

undercarriage is easily removed for transport
by unhooking the rubber retaining bands
from the wire hooks located in the fuselage
sides low down. These hooks are reinforced
into the fuselage by plastic wood. Fig. 6
shows the undercarriage construction, whilst
inset in Fig. 2 is a sketch that is useful when
making up the wire chassis.

When covering the bottom of the fuselage
where the tricycle undercarriage sits, I
covered the balsa sheet with one layer of thin
fibreglass cloth, also carrying this around the
engine nosepiece. This is not strictly
necessary, but a fine strengthening for those
who exploit fibreglass reinforcement. If fibre-
glass is not used, it is advisable to cement in
two little reinforcing pieces of three-ply
where the undercarriage rests agaihst the
fuselage bottom.

The Engine Cowling
This is a very light balsa sheet affair made

from 1,in. and / t6in. sheet, then covered with
butter muslin or nylon and doped. It is held
in position by a rubber band over the top to
two little wire hooks on the engine platform.
Fig. 4 and a sketch inset in Fig. i show the
cowl detached.

The Transistor Radio Receiver
Fig. 5 shows the baby transistor receiver

made by Mr. G. Honnest Redlich already
mentioned, fitted into the " Radio Rook." It
is surrounded by light-coloured rubber pack-
ing. A transistor itself is really minute, and,
of course, battery drain is very low indeed.
This Redlich transistor single -channel receiver
seen in Fig. 5 has the valuable feature of a
current rise on receipt of signal, with all its
attendant safety for a model aeroplane, as
was described earlier. Furthermore, the current

rise is around 31 milli -
amps, which provides
a good safety factor.
The receiver is made by
Messrs. E.D. Ltd.
The Fuselage Con-

struction
The fuselage side

elevation must be
drawn out full size
from the plans in
Fig. 2. This is then
laid on a table or flat
surface, with carbon

copying paper below it, over i/16in. balsa
sheets. The side elevation of the fuselage is
then traced on to the balsa sheet. The sheet
side of the fuselage is then cut out to shape by
safety -razor blade. A second balsa sheet side
is then made. As balsa sheet is usually 3ft. by
Sin. or 4in. wide,
it will be necess-
ary to butt -joint
several sheets
by smearing

the edges
with cement and leaving
to dry under weights, which is
a very simple operation. Light-
weight /p6in. thick sheet balsa is purchased.

Around the edges of the sheet fuselage, sides
are cemented 3/16in.
by 3/16in. fairly hard
balsa longerons,
being kept in place by
household pins till
dry. Do not forget to
cement the longerons,
etc., on to the two
sides so that in the
next stage of erecting
them side by side,
the balsa longerons
are inside. Now
cement in the cross

spacers of the same section balsa sticks as in
Fig. 8 using pins to keep in position. Where
the balsa longerons are severely bent to the

shape of fuselage I merely crack the balsa
wood to the desired curve, the cement and
sheet backing stiffen uf. The two fuselage
sides are cemented together with 3/16in. by
3/16in. balsa spacers, as shown in Fig. 9.

The fuselage is now fitted out with all wire
hooks for retaining wing, tailplane and under-
carriage, etc., before the fuselage top balsa
skin is put in position. These wire hooks are
made from 14 s.w.g. piano wire, and where
they pierce the fuselage they are well -smeared
with plenty of plastic wood and cement to
spread the highly -stressed loads over the balsa
sheet covering. Do not spare the plastic wood.
Small wire hooks are cemented and plastic
wood reinforcedinto the inside of thefuselage
to hold the radio box to the floor by rubber
hands. Now fix the top and bottom sheet
covering in place.

The Fin and Radio Rudder
The fin and the rudder require great

accuracy of construction and great care to
prevent warping whilst cement is drying. The
fin must then be cemented on to the fuselage
top accurately along the centre line, or the
model will turn violently. After cementing the
fin in position, run a plastic wood and cement
filleting along each base to make it rigid with
the fuselage.

The fin is made, as shown inset in Fig. 2,
of a central fin. balsa sheet slab lightened out

Wing platform pieces

__Solid balsa wing stop

Fig. 9.-
Cementing in
the cross

spacers.

in the centre. Again, butt -joint several pieces of
sheet where necessary. Now cut out two sides
of the fin from it6in. balsa sheet and cover
the central sheet, smearing plentifully with
cement. Place the whole " sandwkh " between
some flat irons whilst the cement sets. This
form of fin will not warp once it is well dried
out. Cut out the three-ply balsa rudder and
sand everything smooth. Stages of construc-
tion are shown in Fig. 2.

The rudder hinges are strips of fabric
cemented on after the fin has been covered
with fabric. This is shown clearly in Fig. 4.

The concluding article will deal with cov-
ering the fin, making the wings and tail and
flying the model.
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Fig. i.-A synthetic resin adhesive being used for in situ fabrication.
Note the method of using G cramps and wedge struts. (Photo by courtesy

of Thomas De La Rue & Co. Ltd.)
ALMOST any adhesive will adhere lamin-

ated plastic veneer to common struc-
tural materials, but with widely varying

results and physical properties not always
appropriate to the job in hand.

Before considering adhesive technique, the
principles which cause one material to adhere
to another should be understood. In most
cases adhesion is due to a combination of
chemical and physical bonding. Chemical
bonding is due to affinity between the
materials to be bonded and physical bonding
is due to the penetration of the adhesive in a
liquid state into the pores of the material.
Chemical bonding is of much importance and
provides a greater proportion of the strength
in the bond than physical bonding and this
explains why certain types of materials
cannot be joined together easily. A good
example of purely chemical bonding is the
adhesive action of water when frozen between
two glass plates.

Dirt, grease, dust or any chemical deposit
on the surfaces to which adhesive is to be
applied tend to weaken the strength of the
" glue line," and in some cases they will
prevent any proper bond forming at all. For
this reason metals are degreased by being
passed through a bath containing a solution
which will remove the grease, or by the re-
moval of the old surface to present a new and
clean surface. The use of an emery cloth will,
in addition to cleaning, provide a roughened
surface, which is advantageous from the
physical bonding point of view.

Fish and Animal Adhesives
These include the joiners' hot bone and

skin glues. They are generally used hot and
may be used for small areas and narrow strips,
but are not suitable for large areas as they are
too rapidly chilled. The slow setting and
unequal absorption of the water content
may distort the glued assembly upon drying.
They are not advised for conditions where

September, 1956

duce a rigid glue line that is not softened by
the application of heat. The ureas are used
for general fabrication where the base material,
such as wood, is porous and reasonable
resistance to moisture is required. The .

phenolics are used where both materials to
be bonded are impervious, such as two
pieces of laminated plastic, and where greater
water resistance is required. Whereas the
ureas and phenolics are acidic the resorcinols
are neutral and can be used for bonding to a
material such as asbestos sheeting and also
where high water resistance is required.
Some offer boiling water resistance.

Types of Cement : Weakening Factors :

Storage : Drying Methods

By W. J. HARDMAN

moisture and high
humidity are present,
also they are susceptible
to attack by fungi.

Casein Cements
Casein cements are

obtainable in powder
form as cold water
powder glue, and are
easy to mix with water
and simple to use. It
is essential that they are
used freshly mixed and
that no stale mix is
included, which would
only act as a filler. A
well set casein glue line
provides a very strong

joint and it should be noted that during setting
the glue line will contract slightly and may
pull the laminated plastic into any hollows which
may be in the surface of the base
material. Due to the high water
content of the mixture, setting
time will be prolonged and the
migration of the water into the
base material may set up stresses
as the assembly dries.

Being of an organic nature
they are liable to attack by fungi,
and tend to weaken under a com-
bination of heat and moisture.
These characteristics may vary
according to manufacture.

If a screw press or clamp is
used for obtaining the necessary
pressure, it is advisable after one
or two hours to give an extra
quarter of a turn.

Synthetic Resin Adhesives
-Thermosetting
These are generally more

simply known as synthetic resin
adhesives and one of them is
shown in use in Fig. a.

This group comprises a large
number of adhesives most of
which have been developed for
special purposes, but they can
be divided into three main
sections :

a. Urea - formal - or more
dehyde simply urea

2. Phenol -formal- phenolic
dehyde

3. Resorcinol.
From the point of view of cost

the urea is cheaper than the
phenolic and likewise the
phenolic is cheaper than the
resorcinol.

All the types, when set, pro -

In most cases the adhesives are of two parts,
the first the syrup, or powder to be made into
syrup, and second, the hardener (sometimes
referred to as catalyst or accelerator). For the
separate application method the two meet in
the glue line and for the mixed application
method they are prepared as a mixture,
which is then applied to the surfaces to be
bonded. Both methods result in similar glue
lines ; it is only in manufacture and the method
of application that they differ. The separate
application method is being used in Fig. 2.

Some of these adhesives are formulated for
cold setting, i.e., room temperature, and
others for setting at varying elevated tempera-
tures, but in general they will all set more
rapidly at a higher temperature. For some
the hardeners may be varied to alter the setting
time at a given temperature.

Where setting is carried out under moderate
or low pressure the gap filling types are
recommended.

Fig. 2.-The reverse side of a Formica top receives a coating
of hardener GU.X. The wood core will receive a coating of
" Aerolite " 300. (Photo by courtesy of Aero Research, Ltd.)
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Craftsmanship deserves a triumphant finish

abrasive papers and cloths

by CARBORUNDUM

GARNET COATED PRODUCTS For wood-
workers, CARBORUNDUM make papers and
cloths coated with grains of specially
prepared garnet. Careful factory prepara-
tion and size:grading of the tough, hard-
wearing garnet grains produces abrasives
that do better work than glasspaper can,
and go on doing it longer. Garnet -coated
papers by CARBORUNDUM are excellent
for woodworking. They are available in a
wide range of grit sizes from coarse (for
really fast, easy removal of material) to very
fine (for producing super smooth finishes).

ALUMINIUM OXIDE AND SILICON -CARBIDE
GRAINS Papers and cloths coated with
ALOXITE* (aluminium oxide) or silicon
carbide grains are made in grades and grit
sizes suitable for woodwork, for all classes
of metal finishing, and for rubbing down
paintwork on metal or wood.

WATERPROOF PAPERS FOR USE ON CLOG-
GING MATERIALS For sanding or rubbing
down materials of a clogging nature,
CARBORUNDUM make special water-
proof papers with silicon carbide grains.
These papers can be rinsed in water during

*Regd. Trade Mark

use, whenever the abrasive becomes
clogged with material removed from the
work. They are specially suitable for
rubbing down paintwork, whether in
house decorating, or on car bodies, or
other metal or wooden surfaces.
ELECTRO-PLATING PROCESS Compared
with grains of crushed glass or of natural
emery, grains of silicon carbide or of
ALOXITE are more regular in shape, and
are tougher, more enduring. In the manu-
facture of all their finer -grained water-
proof papers, CARBORUNDUM use an
electro-static coating process for deposit-
ing the grains. An electro-static field
arranges the grains so that they stand on
end in the adhesive that binds them to the
paper. These electro-coated papers make
work easier and quicker because the cut-
ting edges of the grains are more effective-
ly presented to the work. This is a typical
example of the care that CARBORUNDUM
take to manufacture the best coated
papers and cloths you can buy.

Coated abrasive products by CARBORUNDUM
From your local tool shop or hardware store

THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER 17. ?HONE: TRAFFORD PARK 2381

11.
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Where cost is of prime importance a filler,
or extender, is sometimes added to the
adhesive, and in general it does not ap-
preciably alter the strength of the glue line
but it should be noted that the filler itself
may be sensitive to moisture or bacteria.

The type of work which can be carried out
using this type of adhesive is shown in Figs.
3 and 4.

Synthetic Resin Adhesives - Thermo-
plastic
These are generally more simply known as

synthetic rubber type adhesives.
This group includes rubber, latex and the

newer hycar and neoprene synthetics, and in
general provides glue lines with varying
degrees of flexibility. The adhesives are
solvent based and usually require an open
assembly time. Some types, with a high
initial tack after air drying, require only
momentary pressure to bring the glued
surfaces together and, after self -vulcanising,
or maturing, offer a high resistance to water
and other liquids. They are susceptible,
however, to elevated temperatures and the
weakening is progressive with rise in tempera-
ture and depends upon the type, make and
quality of workmanship of the job.

Where these adhesives are to be used for

small areas and narrow strips extra care should
be exercised since they have a low resistance to
a peeling action, especially if there is, in
addition, a weakening from rise in temperature.

For vertical panelling the high initial tack
types offer a relatively simple method of
bonding without need for strutting, etc.,
whilst for the more simple " Do -It -Yourself "
home job they offer a good method of veneer-
ing laminated plastic without need for special
tools or equipment.

Special Cases
Where it is required to veneer to alu-

minium or steel with a rigid glue line and a
temperature resistance above, say, 275 deg. F.,
one of the successful ways is the " Redux "
method, used by Aero Research, Ltd.,
Duxford, Cambridge. Pressure is required
during setting and if the modified method is
used the temperature required is about
220 deg./23o deg. F.

Another adhesive which provides a rigid
glue line and heat resistance is from the
epoxy class of synthetic resins. This is
suitable for veneering laminated plastic to
non -porous materials such as metal, glass,
china and rubber with light pressure and
whilst setting can take place at room tempera-
ture it can be accelerated by the use of
moderate heat. It can be used as an alternative
to the Redux method when the high tempera-
ture and pressure are not available.

In a particular case, latex has been added

to casein to give flexibility and resistance to humidity in a hot country, hot water used for
persistent moisture and provides a gap- cleaning, etc. The effect of a combination of
filling adhesive which has fair heat resistance. heat and moisture is to weaken animal,
The mix can be varied so that assemblies may fish and casein adhesives to such an extent
be bent after veneering. that the joint will give way on continual

P.V.A. (Polyvinyl -acetate) adhesives are exposure to these conditions. It may weaken
clean and simple to use and are used exactly some synthetic resin adhesives, but, for the
as received without need for hardeners, majority of purposes, the weakening is not
fillers, etc., for the veneering of laminated noticeable and the adhesive will recover its
plastics to timber. A relatively short pressing original strength on reversion to normal
time at a temperature of about 70 deg. F. conditions. Hot water would normally be
provides the best glue line, which has a applied only for cleaning purposes and unless
water resistance about the same as animal joints were badly made should not penetrate
glues and a temperature resistance from through to the glue line.
about 120 deg. F. to 16o deg. F., depending
upon the humidity of the atmosphere. Fungoid Growth

The adhesive manufacturers are con- Heat and moist conditions can also encour-
stantly experimenting to improve standard age fungoid growth which is caused through an
adhesives and to introduce additional grades air -borne micro-organism which attacks any
and types to serve specific needs. organic material upon which it can feed to

such an extent that it will eventually completely
Weakening Factors destroy the cellular structure and in the case

Factors tending to weaken an adhesive of adhesives, the joint will break down.
joint after it has set are moisture, heat, a Fungi will attack animal, fish and casein
combination of moisture and heat, fungoid adhesives and also synthetic resin adhesives
growth and dimensional changes in the if an organic filler has been used.
bonded pieces. The effects of these con- The strength of the glue line is very great
ditions vary roughly according to whether the in the case of some synthetic resin adhesives,
adhesive is thermosetting or thermoplastic great in the case of other synthetic resin
and organic or inorganic. adhesives and casein cements and lower for

synthetic rubber type adhesives. The strength
of the synthetic rubber type is good for large
areas, but for small areas and narrow strips is
generally inadequate.

Fig. 3 (Left).-An execu-
tive's desk, designed by the
author, in which the exterior
is surfaced with Real -wood
Formica and the interior
with Birds Eye Maple
Formica. All the veneering
was carried out using a
synthetic resin adhesive and

without a press.

Fig. 4 (Right).-A fur-
ther view of the desk

showing the interior.

Moisture
This can take the form of

steam - laden atmosphere,
high humidity of the atmosphere or liquids.
It should be noted that a higher temperature
is a better supporter of humidity than a lower
one and that the hot air of a room might be
supporting more moisture than that contained
in a normal fog or mist.

Laminated plastics are, for all practical
considerations, impervious to moisture and,
therefore, the only places at which moisture
might attack the adhesive are through the ex-
posed joints and through the backing material
itself. The effects of moisture are noticeable
in animal and fish adhesives which eventually
soften and allow the joints to break.

If working temperatures are likely to be
excessive the temperature which the adhesive
will withstand before breakdown should be
determined. Some adhesives will regain
their strength upon a reduction of tempera-
ture to within their safe range providing the
mechanical conditions of the joint are main-
tained, i.e., providing the joint has not opened.

Heat/Moisture Combination
Heat and moisture combined may take the

form of steam -laden atmosphere, natural

Storage and Pot Life
The storage life, or the elapse of time

between completion of manufacture and use,
is referred to as the " shelf life." Most
synthetic resin adhesives deteriorate through
storage and the maximum time for which they

are usable is about six months. Deterioration
is usually in the form of loss of spreadability.
Synthetic resin adhesives in powder form
have an extended shelf life. Caseins and
synthetic rubber types do not deteriorate
through time alone.

All the adhesives start a setting action as
soon as they are prepared, if mixing is
required, or applied if of ready mixed type.
The period, therefore, for which they can be
used after mixing, or applying, is limited.
This period is known as the " pot life " and
will depend upon the adhesive used, surround-
ing temperature and nature of hardener if
such is used.

Setting may be either hot or cold and would
depend upon the particular adhesive used,
but in general an increase in temperature
will accelerate the setting time. Considera-
tion must be given, however, to the effect of
the heat upon the base material especially with
regard to the moisture content and also, if the
temperature is high, to the laminate itself.

Air Drying
In the case of many adhesives it is recom-
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mended that after the adhesive has been
applied to the surfaces to be joined it should
be left exposed to the air for a period before
being assembled to enable the solvent in
which the adhesive has been dissolved to
evaporate. This method is known as open
assembly or air drying. If the air drying time
is not allowed, or insufficient time is allowed,
then the solvent, instead of evaporating,
(i) will remain in the adhesive greatly reducing
the setting action, (ii) will remain in the adhe-
sive increasing the susceptibility to softening
with rise in temperature, or (iii) a combination
of both (i) and (ii). It should be noted that it

A

is not necessary for some adhesives to be in a
liquid state to enable them to adhere and in
some cases an extremely efficient joint can be
made when the adhesive appears to be practic-
ally dry.

Pressure Application
In cases where continual pressure is

required during setting it may be applied in a
number of different ways such as in a press,
application of weights, carpenters' cramps
or wedges and struts. In each case do not
use more than is required by the adhesive
and make sure that it is applied evenly over

the whole area to be bonded. Too much
pressure can result in starved joints. For casein
adhesives a pressure of 6o lb./sq. ft. is adequate,
whilst for the gap filling type of synthetic
resin adhesive only an intimate and even con-
tact between the mating surfaces is necessary.
For those synthetic rubber type adhesives
with immediate contact bond properties it is
only necessary to make sure that the two air-
dried adhesive films are brought together
over the entire area.

The adhesive manufacturers' instructions
on mixing and application should be closely
followed.

++++++++++++++++

BACl/IN6' BONN
r_r Jrrts

Details for Making a Protective Covering for
the Wall

THE game of darts is probably one of the
most popular in this country. A big
drawback in playing in a small house,

however, is to find some place to set up the
board so that an erratic shot will not
damage the wall.

Fig. 1. - Th e
completed backing
board ready for use.

By A. H. ROBINSON

Should it be found
absolutely impossible to
get the card in this size
then four smaller sheets
of 3ft. 8in. x aft. loin.
would serve but the one
sheet is better.

Seven lengths of wood
are also required, four of
section tin. x 4in. Of
these, two (A) are 3ft.
8in. long, and the other two (B) 3ft. 7lin.
The other lengths are (C) 3ft. 7kin. of

x sin. section and two lengths (D)
3ft. 8in. with a section of lin. x lin. only.

A simple frame is now made of the pieces
(A), (B) and (C) as Fig. 2. Half -joint the
horizontal (A) pieces which make the whole
frame 3ft. 8in. square. Fit the central bar in
recesses cut in the top and bottom horizontal.

Strength is given by the card which is
fastened by a series of small but large -headed
nails round the frame as in Fig. 3.

Having covered one side turn over and put
the card on the other seeing to it that the nail
positions come between those of the nails
already inserted (Fig. 4). All the nailing should
be done with the frame on some flat solid
surface to prevent any danger of warping as
the work proceeds.

bottom

Fig. 3.-Fastening
the card.

Finally fit the strips (D) along the top and
edges of the back of the board (see

Fig. 3). They are
attached by a series of

lin. screws and theIt was a desire to discover a solution to
this problem that caused the " backing board "
shown in Fig. t to be designed and constructed.

- - - -re

Though big, the backing is very light and can
be placed with assurance against a papered
wall (it is made to hang from a picture rail),
for, having a double thickness with a space
between, darts sent wide are stopped before
they can reach the wall behind.

3.8"

For construction of the board, two sheets
of medium card 3ft. 8in. x 3ft. 8in, arc
required. These large sizes probably cannot
be bought at a stationer's shop, but a printer
would supply them and sheets of card of this
size are sometimes found in the packing of F g. 4.-The top and
large articles. 2.-Details of the frame. bottom ledges.

top one is for easy
hanging on a picture
rail. Finally the screw
from which the actual
dart board is hung is
fixed into the centre
strip at the regulation
height from the
ground.

The whole " back-
ing" is now complete.
It is very light and
may be carried easily
to some place of
storage.
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THESE ARE
THE BOOKS

The Bassett-Lowke Model Railway
catalogue and the Bassett-Lowke
Shipping and Engineering catalogue
are packed full of information and
interest. From the smallest single
job to the largest garden raiNvay-
whatever your interest you cannot
afford to be without these famous
books.
Write today to your nearest
Bassett-Lowke branch for " Model
Railways " (2/-) and/or " Model
Shipping and Engineering " (2/6).

Our staff at London and Manchester branches will be very pleased to
answer any questions and give you practical advice concerning your
outdoor railway, or write to us at Northampton for full details.

BASSETT-LOWKE LTD.
21, Kingswell St., Northampton

London : 112, High Holborn, W.C.1 Manchester : 28, Corporation Street

SAWS FOR THE PRACTICAL CRAFTSMAN

SERVICED
LET US DO THIS BY POST

Circular Saws Set and Sharpened
5d. per inch

Hammered, Set and Sharpened
8d. per inch

Recut 1/- per inch

Minimum Charge per saw, 2/6
(Prices include return postage)

48 HOURS' POSTAL SERVICE
Cash with order

J. A. FOWLE
(Saw Makers & Edge Tool Grinders)

18-22, BELL STREET, EDGWARE ROAD,
TEL : PAD 1491 LONDON, N.W.1 EST. 1840

"I AM MASTER OF MYSELF "
HOW TO WIN LIFE'S VICTORIES

SELF-RELIANCE ! Is there
any finer quality in the

world ? It is like a rock in a desert
of shifting sands, a lighthouse in a
stormy sea. To depend upon
yourself and your own trained skill
and ability instead of relying upon
the support of others ! Those who
rely upon the support of others
become weak and devoid of
initiative and resource. And when
that support is withdrawn they
fail and fall.

Yet how few they are, the self-
reliant men and women ! The
majority of people have never
trained their minds. Consequently
their powers have become slack
and enfeebled, and so they remain
in a subordinate position all their
lives.

For such people the remedy is
Pelmanism, which trains the mind
scientifically, develops its powers,
and enables men and women to
become Efficient, Self -Reliant and
Self -Confident.

You cannot be harassed by
anxieties, fears and worries, or feel
helpless, mute and fearful in times
of sudden emergency when imbued
and buoyed up by the friendly
personal guidance of Pelmanism.
Take the Course to -day and possess
those self-reliant attributes per-
manently enjoyed by over a
million grateful Pelmanists.

A True Philosophy
Pelmanism is a true philosophy

of living for ordinary sensible
people who wish to make the best
of themselves at all times and
under all circumstances.

The generaleffect of the train-
ing is to induce an attitude of
mind and a personal efficiency
favourable to the happy manage-
ment of life.

Send for the Free Book
The Pelman Course is simple

and interesting, and takes up very
little time ; you can enrol on the
most convenient terms. The
Course is fully described in a
book entitled " The Science of
Success," which will be sent you,
gratis and post free, on application
-to :-

PELMAN INSTITUTE,
130, Norfolk Mansions,

Wigmore Street, London, W.I.
Established over 6o years WELbeck 141112

POST THIS FREE COUPON TO -DAY
Pelman Institute,

130, Norfolk Mansions,
Wigmore Street, London, W.I.

" The Science of Success," please.

Name

Address

PELMAN (OVERSEAS) INSTITUTES,
Delhi, Melbourne, Durban, Paris, Amsterdam.
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Available in two qualities
High Speed & Regular Tungsten.

Write for full particulars.
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J. STEAD CO.LTD. SHEFFIE L 2. E N GL AND

SPECIAL OFFER,
G.E.C. & B.T.H.
GERMANIUM CRYSTAL

DIODES
/- each. Postage 2)d.

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make this

attractive offer.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED.
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL

FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, I5/-, post 1/3.
A REAL CRYSTAL SET NOT A TOY

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

PORTASS LATHES
DIRECT PERSONAL SERVICE.
LARGE DISCOUNT FOR CASH

NO INTEREST CHARGED
for easy terms.

CAN ANYONE DO BETTER
1/- for Lists, please. Dept. P.M.

BUTTERMERE WKS., Sheffield, 8

ROTATING TRIGONOMETRY CHART
ROTA -TRIG

SZOIMfls

Nye

Bas

At last a SOUND and SCIENTIFIC
device has been produced which enables
you to obtain the TRIGONOMETRY
formula at your fingertips. You can't
do without it.

NO TIME WASTED -
NO MISTAKES

An indispensable aid for DRAUGHTS-
MEN - ENGINEERS - TECH-
NICIANS- - STUDENTS, etc.

from :- ROTA -TRIG
31 THE BROADWAY, TOLWORTH, SURBITON, SURREY

METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.
Angle, Sheet, Tate, Foil, Strip, Channel, Rod, Bar, Wire, Moulding, Etc., Etc.
Tin Plates, Silver Steel, Expanded Metal, Blanks, Rivets, Springs, Etc. Tools,
Drills, Taps, Dies, Screws, Etc., Etc.
Formica, Perspex, Pegboard, Paxolin, Ebonite, Curtain Rail and Rod, Adhesivzs.
Etc., Etc., and many other items for use in Home, Workshop, Etc.
Large or Small quantities. Quotations by Phone or Post.
COMPARE our PRICES. (2d. Stamp for List.) MAIL ORDER SERVICE

CLAY BROS. & CO.
6a SPRINGBRIDGE ROAD, EALING, W.5

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

5.24

24 v. Blower Motors as used for Hedge
Trimmer, 18/9.
Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 22/.. 17-11-5 volts at
5 amps., 22/9. 17-11-5 volts at It amps.,
16/9. 6.3 volts, 2 amps., 8/6. 12 months'
guarantee.
Model MakereFiles with handles. Set
of 6 assorted in wallet. 10/,
Selenium Rectifiers F.W. 12-6 volt, 100
mA 4/-. IA, 8/6, 3 A., 14/9, 4 A., 23/6.
6 A., 30/, 250 v. 100 mA H.W , 10/6.
300 mA., 17/6.
Miniature 12 or 6 v. Relays. 10 amp.
Silver Contacts. SM, DM or SM and
B, SCO, 8/6. Also v. DCO, 8/6.
Mit Microphones with matched trans-
former, 15/9.
Chrome Vanadium H.S. Steel Twist
Drills. Sets of 9, I/16in. to lin., 3/9.
Sets of 7, full size, 6/-. Sets of 13, 10/-.
All in wallets.
12 v. D.C. Relays. S.P. D.C. 25 amp., 8/6.
Rheostats, 12 v. I A., 2/6. 12 v. 5 A., 10/6.
New 6 v. or 12 v. Oak Vibrators
4 Pin, 8/9.
Fishing Rod Aerials. Sets of 3, 9/..
Sets of 2, 6/-, plus 1/6 Rail Charge.
Uniselector Switches 50 point 3 bank
50 v. D.C., 26/-. Also SO point 2 bank
12 v. D.C., 21/6.
Veeder Counters. 24/50 v. D.C. 0-9999,
15/6.

Handy Screwdriver Kit in Wallet. 3
Standard, 2 Phillips and Scriber, 9/6.
Chrome Car Extension Aerials, I ft. to
4ft., 13/6.
Nife Batteries. 1.2 v. 2.5 A., 21in. x
hirs. x 3in., 6/-. Ideal for models.
Ex. WD. L.R. Phones with 6ft. cords 10/ -

Relays. We can supply any D.C. voltage
and Contact Combination.
All Carriage Paid in U.K

Lists Sent on Request.
THE

RADIO & ELECTRICAL MART
309, Harrow Rd., Wembley, Middx.

Nr. The Triangle.
Telephone : WEMbley 6655
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0
Constructional Details of a Simple and

Easily Made Stereoscope

APAIR of stereoscopic lenses must be
bought and these can be obtained
from any optician. For the woodwork

mahogany is recommended though any hard-
wood would do ; wood tin. thick is used
except where otherwise stated.

First cut the base piece to the shape and

T

2

the shape shown in Figs. r
and 2, also a piece of black
leatherette, linen, or American
cloth, tin. larger all round.
Glue this latter to the card-
board, turning the overlap to
the inside. At the curved part

it will be necessary
to snip the edges
with scissors, to turn
in neatly. Screw the
hood to the lens
frame with small
round headed screws and the whole Taking Pairs of Pictures for Stereo-

scopic Viewing
This instrument will be found of great use to

amateur photographers, who may take special
pictures to view through it.
Two photographs should be
taken instead of one, from points
distant from each other as far
as the centre of one eye is from

1111111111111111111

1111111.11111iiittiii
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Fig. L-Side elevation and plan views of

the stereoscope.

dimensions shown in Fig. r, taking care that
the sides of the straight portion are truly
parallel. For the lens frame cut two pieces
of wood to the shapes shown in Fig. 2, the
pieces of wood being *in. and *in. thick
respectively. From the thicker piece cut out
the holes for the lenses to fit in ;_ similar
squares are cut in the thin piece, but about
rir6in. smaller each way. These two pieces
are then glued together. The centres of the
lenses should be 2*in. apart, which is the
distance between the eyes.

Fitting the Lenses
The lenses are wedge shaped and should

be dropped in place, the thin edges facing each
other. Glue narrow strips of wood round

s

1

Fig. 2.-Details of the hood and handle.

them to keep them in place and remember
that the lenses should be flat at the eye side,
which will mean. that owing to their wedge

Gape they will be at an angle on the view
side.

For the hood, cut a piece of cardboard to

Fig. 3.-(Right)
Details of the
view carrier.

to the base, making sure
it is perfectly upright.

The diaphragm is a
plain piece of wood
glued to the centre of
the lens frame and base

Fig. 4. -A
perspective
view of the
completed
instrument.

piece, and fitted at the open
end with another strip tin.

wide. This. is to ensure that each eye sees
only one half of the view. A wooden handle
should be screwed underneath for convenience
in handling the instrument.

The View Carrier
The view carrier is shown complete in Fig. 3.

It consists of a wooden back support for the
views, joined to a narrow strip for a base.
In front are screwed two springy brass or
tinplate clips, bent to the shape shown, and
at the rear two wedge shaped pieces of wood
(shown in dotted line) to keep the back board
vertical.

Underneath are glued two shorter pieces of
wood sin. apart ; these are joined together by
the brass strip shown. The parallel portion
of the base fits in the slot so formed, and
permits the carrier to be moved to and from
the lenses for focusing.

The brass strip is bent slightly inwards so
as to grip the base piece ; the carrier should
slide easily yet fit tightly enough to remain
in any position in which it is placed. Polish
the woodwork and stain the interior of the
hood a dead black.

the centre of another. The photographs
are then mounted on stiff cards and the
instrument adjusted to give the best stereo-
scopic effect. The best method of taking
two photographs for stereoscopic viewing
is to make a flat tray gin. wider than the
width of the camera and mount it on a
tripod. Stand the camera as far to the left of
the tray as it will go and take the.first exposure ;
move the camera as far to the right of the tray
as it will go and take the second exposure.
You will then have two pictures, each taken
with the camera lens at 21in. distance from
the other. They must be mounted for viewing
as shown in Fig. 4.

FOR THE MODEL MAKER

THE MODEL AEROPLANE
HANDBOOK

Construction and Principles of all Types
12/6 (I3/- by post)

MODEL BOAT BUILDING
Constructional details of Model Sailing

and Power Boats
5/- (5/8 by post)

THE HOW -TO -MAKE -IT
BOOK

12/6 (13/- by post)
From George Newnes, Ltd., Tower
House, Southampton Street, Strand,

W.C.2
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Our Junior
Section

THE Wimshurst machine, which derives
its name from its inventor, is one of
the most efficient and yet the simplest

of all induction machines, and many interest-
ing experiments may be carried out with its
aid.

General Features
The main part consists of two discs (see

Fig. t) made from glass or ebonite, and each
having upon one face 12 tinfoil sectors. These
Foil segments.

Fig. 2.-Details and
dimensions of the tinfoil

sectors.

plates, are mounted upon a spindle, and by
means of a crank are rapidly rotated in
opposite directions. Also attached to the
spindle are two conducting rods of brass which
have at their ends fine wire brushes that are
made lightly to touch the plates as they
revolve. In Fig. i will also be seen two other
brass rod conductors, bent to the shape
of a fork, and supported upon columns. Each
of these is supplied with a series of pins,
projecting from them in the form of a fine
comb towards the plates.

As the plates require a little preparation, we
will commence with these, which may be cut
either from glass or ebonite. Having decided
upon the material to be used, obtain two discs
of it, cut each izin. in diameter and about
ti 16in. thick; two circular pieces of window
glass will answer quite well. In the centre of
each is drilled a hole Kin. or tin. in diameter,
and having seen that all the sharp corners have
been nicely smoothed off, give each of them a
good coat of shellac varnish upon both sides.

Cutting the Twelve Sectors
A piece of tinfoil is now required from

which are to be cut the 12 sectors (of the size
given in Fig. 2) for each plate. The foil should
be fairly heavy and thick, as the sectors have
to stand a certain amount of wear from the
brushes. As a guide to aid you to cut them all
alike, it is a good plan to cut the shape first in
a piece of stout paper, which is then placed
upon the foil, folded a number of times, thus
enabling several sectors to be cut true to the
paper pattern in one operation. Quite a
simple method of spacing them out upon the
discs, provided, of course, that they are of glass,
is to scribe a circle upon a sheet of card and
divide it equally into 12 parts, drawing lines
from the edge to the centre. Open the com-
passes and scribe another circle lain. in

Fig. I. -A perspective view
of the completed Wimshurst

machine.

diameter, giving a 4in. space between the top
of the sector and the edge of the disc. You
now have a good template for setting your
sectors upon the glass disc, one of which
should now be laid quite flat upon the card,
and fitted exactly upon the outside circle.

Take one of the foils and carefully brush
over one side with strong adhesive, then
lifting it with care place it upon the disc
exactly over one of the lines upon the card
beneath. Proceed thus with the remaining
sectors and, when all are in position, smooth
them all over very carefully to rid them of any
air bubbles and creases. The second disc
should now be treated exactly the same, and
when both are finished, with the foil sectors
firmly set, run the varnish brush completely
round the edge of the disc, allowing the
varnish to cover about fin. of the outside of
the sectors.

The Base
For the base you will need four stout pieces

of wood about 21sin. wide and at least tin.

WINZLEITI
51#0/e

Constructional Details of an Intere3ting
Piece of Experimental Apparatus

correspond exactly. To make a good bearing
of the crank spindle, a piece of brass tube,
tin. bore, can be inserted into the lower holes,
in which case, of course, you will require to
open the holes to the outside diameter of the
tube you are using. In order to lock the disc
spindle, two screws should be put into the
uprights either at the side or on the top. The

Fig. 4.-Two views
of one of the fork -

shaped pieces.

din Dross rod.

Fig. 5.-One of
the discharging

rods.

uprights can now be placed into position upon
the base, slipping the spindles upon their
bearings in order to hold the sides in line
while you screw up from underneath. When
all is completed, slip the spindles out and
give the whole three or four coats of shellac
varnish.

Fig. 3.-Front elevation and a sectioned side view of the machine.

thick ; make these into a base, the form of
which is shown in Fig. r, putting two screws
into each corner to hold it firm. The two
supports for the spindle should be, say, roin.
long and tin. thick, slightly tapered as shown
and having two holes for the spindles, in. in
diameter, in the position shown in Fig. 3. It is
advisable to clamp these uprights together
when drilling in order that the holes in each

The Bosses
A piece of a good hardwood pole, about 2in.

in diameter, will be required, two lengths
Sin. long being cut from it. It is, however,
very important that they should be drilled just
large enough to turn freely upon the spindle
and faced off square at each end in a lathe,

(Continued on page 531)
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The pre -paid charge for small advertisements is 6d. per word, with box number 1/6 extra (minimum order 6/-). Advertisements,
together with remittance, should be sent to the Advertisement Director, PRACTICAL MECHANICS, Tower House, Southampton

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

FOR SALE
COMPRESSORS for sale, 21 CFM,

1801bs. sq. in., on metal base,
with driving wheel and receiver,
price £3 ; h.p. Heavy Duty Motors,
price £3 ; carriage forward. Wheel-
house, 13. Bell Road, Hounslow.
(Phone: Hounslow 8749.)
HOUSE SERVICE METERS, credit

and prepayment available
from stock Universal Electrical, 221,
City Road, London, E.C.1.
GRAINING BY TRANSFER, oak,

walnut, etc. Samples 1/- ;
complete range 3/- ; roll 17/4.
P.M., Decano Co., 20, Clarendon
Road, Jersey, C.I.
BRAND NEW Brooks h.p. Motors

(ball -bearing), 230 v. A.C., 50 e.,
2,800 r.p.m. Ideal for driving wood-
working machines, grinders, etc.
Latest type fully guaranteed split
phase, 28/17/6 ; Capacitor, 210/5/- ;
carriage paid mainland. Approval
against cash. P. Blood & Co., Arch
Street, Rugeley, Staffs.
100,000,000 NutsSc, reBwoltss,

,

Washers, Rivets, etc., in stock.
Engineers' Haberdashery. Send s.a.e.
for latest list. Whiston (Dept.
PMS), New Mills, Stockport.

PERSPEX " for all purposes,
clear or coloured dials, discs,

engraving. Denny, 15, Netherwood
Road, W.14. (SHE 1426, 5152.)
" QTERNETTE" Domestic Refrigera-

!---2 for units complete with motors.
reconditioned, charged with refriger-
ant and ready for installation ; suit-
able for 3/6 cu. ft. cabinets, less
cooling coil, £6/10/- ; s.a.e. for
photograph and details. Instructions,
drawings and illustrations for con-
structing cooling coil, together with
service instructions, 3/6. Liverpool
Refrigeration Service Ltd., 191, Rice
Lane. Liverpool, 9.

UPHOLSTERERS'
supplies direct

from the factors: uncut
Moquettes, 12/- yard ; Leathercloth,
5/9 yard ; Tapestries, from 7/6 yard ;
72in. Hessian, 1/11 yard ; Chair Web-
bing, 4d. yard ; Tacks, Springs,
Spring Cushion Units, Tension
Springs, etc. ; s.a.e. for complete
free list. Benfleld's, 3, Villiers Rd.,
N.W.2.
FREE I ! Large detailed Map of

Moon, 28 x 20in., ideal for home
observatory, given with each Astro.
Kit or Telescope ordered this month.
Special autumn offer : 2in. dia.
Astronomical Telescopes, 50 diameters
(equivalent 2500 X area), superior
stoved aluminium, black crystalline
finish ; price 117/6, carriage, includ-
ing stowing cylinder, 10/6. Astro.
Kits, 59/6, post 3/6. 80 diameters
high power Eyepieces, 27/6, post 1/9.
Portable Altazimuth Clamp Stands,
32/6, post 2/-. Photographs avail-
able 1/- set, returnable. Stamp full
particulars. Numerous testimonials.
Below:-
ATOMIC KITS. Reveals actual

splitting of atoms, alpha par-
ticle bombardment, transmutation,
etc., lasts for centuries, half life
period, 1,600 years ; modified Crookes
spinthariscope, harmless miniature
nuclear emitter built between stan-
dard micro slides, incorporating
target screen and observation win-
.dow, with viewing microscope; 15/ -
box, post 9d. Atomic Slide alone,
10/6, post 6d. Both with instruc-
tional data. Below:-
POLARIZING KITS, containing

8 assorted laboratory grade
polarizing screens, experimental
optical exciters, photo -elastic " U,"
etc. Illustrated instructions detailing
application to instruments, experi-
ments, etc. Special offer price 10/6,
post paid. Below:-
7AMBONI ELECTRO-STATIC PILES,
0-2 1,500 volts, inexhaustible poten-
tial for static electric experimenting,
charging Electroscopes, determining
radio activity, etc. Size 1 x
ebonite cylindrical case, fitted with
1M. dia. brass electrodes ; no
chemical action ; with instructions ;
price 8/6, post 1/6. 15/- pair, post
2/-. Below:--
ABOVE INSTRUMENTS unobtain-

able elsewhere ; schools and
colleges supplied ; delivery approx.
7/14 days. Terms c.w.o., c.o.d. 1/6
extra. Stamp for lists. J. K. M.
Holmes & Co., " Scientific Instrument
Makers," (Dept. P.M.17), Martins
Bank Chambers, 33, Bedford Street,
North Shields, Northumberland.

GLASS FIBRE car bodies, sidecars,
boats, models, trial unit, 13/9.

Glass Cloth for wooden boat repairs,
trial lot 26/3, or quotation for any
surface area. Polyester Resin

-Embedments, biological, botanical
and metallurgical mounts, beautiful
water white castings, impregnate
porous metal castings, trial unit
11/3. Epoxy Resin, the best resin
for metal car body, mudguards,
wheel -arch and frame repairs, trial
unit 12/6. Burst pipes and tanks
with glass cloth and tape 12/-. Trial
Units for all purposes, each contain-
ing free mixing and dispensing
equipment and information sheets.
Epoxy Paint, waterproof, heat resis-
tant porcelain finish for baths,
kitchen walls, hardboard, etc., 14/ -
pint, with Catalyst, white, black or
clear. Information Sheets on glass
fibre technique, list with price list,
stamp, please. " Business Man's
Guide to the Glass Fibre Technique,"
15/-, post free, 81 pages. Glass Fibre
Experts with units for all purposes
are Silver Dee Plastics, Desk A4/3,
Hartington Staveley, Chesterfield,
Derbyshire/ Part post 1/- on units,
please.
-DUBBER MOULDS for Plastic-22Or-naments from 1/- each. New
illustrated catalogue 9d. Moulding
compound for mould making 8/6 per
lb. Metal toy casting moulds from
3/- each ; s.a.e. for list. F. W.
Nuthall, 69, St. Mark's Road, Han -
well. London, W.7.
XLL-ALL 5in. Bench Surface
4-2- Planing Machine, cast-iron, ball -
bearing, £6/5/-. Speedwell Works,
Lightwater, Surrey.
QILVERING OLD MIRRORS, in -
k77 struction book, 2/9 ; refunded
off materials ; cost 6d. square foot.
Electroplating, 110 pages, chromium,
silver, nickel, 6/6. Silvering sample
1/3. Argenta Products, Brightling,
Robertsbridge, Sussex.
D C. MOTORS, secondhand, com-

prising 1/5, 4, 4, 4, 1 and
2 h.p.; also Extractor Fan Units and
D.E. Bench Grinder. Full details
from Pegley-Davies Ltd., Hersham
Trading Estate, Walton -on -Thames,
Surrey.
AIR RECEIVERS, 34in. x 7in. x

3001bs., 35/- ; l6in. x 7in. x
1001bs., 1.2/6 ; 24in. x 4in. x 100Ibs.,
12/6. C. G. Nelson, 118, Anchorway
Rd., Coventry.

ELECTRICAL
MODEL ELECTRIC MOTORS,

Amazingly powerful and econo-
mical. "Minim° " 9/6, " Maximo "
13/6. post paid. 3 to 6v and 3 to 9v,
speed 4/5,000 r.p.m., size 14in. x
liin.; weight 14oz. Drives : Boat
Propellers, lin. and Ilin.; Aero-
plane, 5in. and 8in. Model Elec-
tric Motors (Dept. P.M.I.), "High
land,- Alkrington, Middleton,
Manchester.
BRAND NEW Synchronous Geared

Motors by S.E.C., 200-250 volts,
50 cycles, self-starting, final speed
1 r.p.m., size 34in. x 3m. x 2in.
Government ref. ZC13055. Price 25/ -
each. Bardwell, Sellers Street,
Sheffield.

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-

tive prices, e.g., 5 amp. Twin Cable,
48/- 100 yards ; Lampholders, 7/-
doz.; 5ft. Battens, 51/6 ; quality and
immediate despatch guaranteed.
Request list. Jaylow Supplies, 93,
Fairholt Road, London, N.16. (Tely-
phone: Stamford Hill 4384.)

HANDICRAFTS
" MAKE YOUR OWN Musical

Boxes." Swiss Movements
and Novelty Mechanism, and Kits of
Box Parts; s.a.e. for price and tune
list. Mulco Ltd., 87, Cambridge Road,
London, N.W.6.

SWISS MUSICAL BOX MOVE-
MENTS, only 14/9, post free.

Wonderful selection of tunes. S.A.E.
for tunes list. Swisscross, Dept.
V.116, Winifred Rd., Coulsdon,
Surrey.

MODEL DEALERS
HOBBIES LTD. have over 50 years'

experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches at 78a,
New Oxford Street, London, and in
Birmingham, Glasgow, Manchester,
Leeds, Sheffield, Hull, Southampton,
and Bristol, Head Office, Dereham,
Norfolk.

HOBBIES
211 OY & GAME MANUFACTURE.
-2- The world's first journal
specifically devoted to the manufac-
ture of toys, games, sports equip-
ment and amusement novelties.
Annual subscription ,21/10/-. Speci-

- men copy 2/6. Techniview Pub-
lications Ltd., 125, Oxford Street,
London, W.1.
MAKING YOUR OWN ? Tele-

scopes, Enlargers, Projectors
or, in fact, anything using lenses.
Then get our booklets " How to Use
Ex -Gov. Lenses & Prisms," price 2/6
ea. Comprehensive lists of optical,
radio and scientific equipment free
for s.a.e. H. W. English, Rayleigh
Rd., Hutton, Brentwood, Essex.

M-2-
ODEL RAILWAY MAGIC. The

Beginner's Book, 2/6 ; " Mak-
ing a Baseboard," 6d. Bargain list,
4d. Southgate Hobbyshop, 1, The
Broadway, London, N.14.
-INJECTION MOULDING MACHINES
2- for industrial purposes, handi-
crafts or hobbies. We supply hand -
operated Plastic Injection Moulding
Machines. Moulds made to your
own design. Write/phone to : Dohm
Ltd., 167, Victoria Street, London,
S.W.1. (VICtoria 1414.)

WATCHMAKERS
`,WATCH REPAIRERS, Hobbyists,

etc. ; send s.a.e. for list of
Watches, Movements, Lathes, Watch
and Clock Spares, etc. Loader Bros.,
36, Milestone Road, Carterton,
Oxford.
WATCH 'REPAIR SERVICE, un-

rivalled for reliability and
speed, coupled with reasonable
charges. Part jobs welcomed.
Material supplied. Hereford Watch
Co., 13, Castle Street, Hereford.
ANOTHER 5 Giant Englin Lever

Watch Movements, all from
gold and silver cases, 20/- the 5,
5 Swiss Lever Movements, 15/- the 5.
10 Geneva Movements, 20/- the 10.
Expensive 4 -Plate Englin Lever
Movement, 10/-, 6 Gent's Pocket
Watches. 25/- the 6. 6 Ladies'
Wristlet Watches, 30/- the 6. Postage.
Merkels, Jewellers, Grey Street,
Newcastle-upon-Tyne.

PHOTOGRAPHY
ENLARGER

and Camera Bellows
supplied ; also fitted. Beers, St.

Cuthbert's Road, Derby.
PHOTO - ENLARGER CASTINGS.

Complete sets, including bellows,
35/-, for 35mm. 24in. x 24in., 24in. x
34in. Extremely good value. S.A.E.
for details. V. J. Cottle, 84a, Chap-
lin Road. Easton, Bristol, 5.
EXPOSURE METERS. Build your

own double range incident light
photo -electric meter with 50 x 37
mm. selenium cell. Complete Kit,
47/6; s.a.e. details. All sizes of
photo -cells in stock. G.R. Products,
22, Runnymead Avenue, Bristol, 4.

WOODWORKING
WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 7in., £4/15/- ; 3in..
£5/10/- ; 10in., complete motorised
£30. Planers, 5in., £12 ; Bowl Turn-
ing Heads, £4; with 8in. Saw Tables,
27/10/, Lathes, 27/101- ; Combina-
tion Lathes, 210/10/, Motors,
Pulleys, Belts, etc. 12 months'
written and money refund guarantee.
4d. stamp for illustrated booklet.
James Inns (Engineers), Marshall
St., Nottingham.
SAWBENCHES,

all sizes from £10 ;
motorised, £20 ; petrol portable,

£32. Spindle Assemblies, from 27/6
for saws up to 36in. Motors, Engines,
Bearings, Pulleys, Belts. Deferred
terms. Send 1/4 for handbook -cata-
logue. Price list free. Beverley Pro-
ducts. Sturton-le-Steeple, 17, Notts.
ARE YOU LOOKING FOR A

RELIABLE FIRM for Timber,
Plywood, Wallboards, Veneered Ply-
wood? Call at our warehouse or send
s.a.e. for price lists. N. Gerver, 2/10.
Mare Street, London, E.8 (near
Cambridge Heath (E.R.) station).
(AMHerst 5887.)
WOOD BORING BITS with 4in.

machine shank, specially suit-
able for Black & Decker, Wolf and
Bridges Drills.. Sets of 5, 4, 5/16,
4, 7/16, complete in plastic wallet.
Price 12/6 set, post paid. S. Tyzack
& Son, Ltd., 341-345, Old St., London,
E.C.1.

PLYWOOD, 24in. x 12in. x 3/16in.,
10/6 doz. ; 12in, x 10in. x

3/16in., 5/6 doz. ; 12in. x 12in. x
3/16in., 6/- d'oz. ; 18in. x 12in. x
3/16in., 8/- doz. ; carr. paid ; s.a.e.
for list. Plywood Products, Captain
Fold, Rawtenstall, Lancs.
`WOOD LATHES, Motors, Jig Saws,

Planers, Circular Saw Blades,
Saw Spindles and Benches, Turning
Tools, etc. New illustrated literature,
price list, extended credit terms now
available, price 6d. (stamps please).
D. Arundel & Co., Mills Drive, Farn-
don Road, Newark, Notts.

SITUATIONS VACANT
A M.I.Mech.E., A.M.Brit.I.R.E., Cityrx. and Guilds, etc., on " No Pass-No Fee " terms. Over 95% suc-

cesses. For details of Exams and
courses in all branches of Engineer-
ing. Building, etc., write for 144 -page
Handbook-Free. B.I.E.T. (Dept.
967B), 29, Wright's Lane, London,
W.8.
CHARTERED PATENT AGENTS in

London have vacancy for a
British -born subject to revise and
edit technical documents which have
been translated from a foreign 1 in-
guage. Office hours are 9.30-5 Mon-
days to Fridays, and there is a
Pension Scheme. Applications should
state age, education, experience and
salary sought, and should be
addressed in writing to Box 851,
Reynells, 44, Chancery Lane, W.C.Z.
KEEN Carpenters and Electricians

required by a leading City
Amateur Dramatic Society. Write :
Box 131, C/o PRACTICAL MECHANICS.

EDUCATIONAL
ItIERCHANT NAVY Radio Officer
-1-7-5- Cadet Training School. World
travel and adventure overseas.
Brooks's Bar, Manchester.
IP.R.E. TECHNICAL PUBLICA-

TIONS. 5,500 Alignment Peaks
for superheterodynes, 5/9. Data for
constructing TV aerial Strength
Meter, 7/6 ; sample copy " The Prac-
tical Radio Engineer," quarterly
publication of the Institute, 2/- ;membership and examination data,
1/-. Syllabus of 7 postal coursesfree and post free. Sec. I.P.R.E.,
20, Fairfield Road, London, N.8.
FREE ! Brochure giving details of

Home Study Training in Radio,
television, and all branches of Elec-
tronics. Courses for the Hobby
Enthusiast or for those aiming at the
A.M.Brit.I.R.E., City and Guilds,
R T.E.B., and other Professional
examinations. Train with the col-
lege operated by Britain's largest
.Electronics organisation. Moderate
fees. Write to E.M.I. Institutes,
Dept. PM28, London, W.4.
LEARN IT AS YOU DO IT-we pro-

vide practical equipment com-
bined with instruction in Radio,
Television, Electricity, Mechanics,
Chemistry, Photography. etc. Write
for full details to E.M.I. Institutes,
Dept. PM47, London, W.4.

MISCELLANEOUS
211HE BENDELLE CHART solves
-2- bend allowance problems and
slide rule type calculations, 7/6, post
free. Whittaker Enterprises, 233,
Pear Tree Avenue, Bitterne,
Southampton.
GOVERNMENT SURPLUS. Illus-

trated Catalogue No. 12, con-
taining over 400 items of Electrical,
Mechanical and Radio Equipment for
experiments, etc., price 1/6, post free.
Arthur Sallie, 93,  North Road,
Brighton, Sussex.
" FORTUNES IN FORMULAS," 990-

page American book of formulae.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2),
Hastings.
BUILD YOUR OWN REFRIGERA-

TOR, all components available
at reasonable prices. Frigidaire
flowing cold units, £5 ; small units,
Kelvinator, etc.. £4 ; 4 h.p. heavy
duty Motors, £3 ; Chrome Cabinet
fittings, new, £1 ; money back guar-
antee; s.a.e. for list and schematic
diagram. Wheelhouse, 13, Bell Road,
Hounslow. (Phone: Hounslow 8749.)
DRAWING DEVICE ensures skill

without experience. Newbery,
245, Goldhawk Rd., W.12.

(Continued on next page)
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RUBBER MOULDS for Plaster
Ornaments, Waliplaques etc.

Sample and list, 4/11 ; trade en-
quiries invited. Castmoulds (Dept.
MI, 43/45, Waller St..Hull.

ELECTRIC KILNS. -Build your
own. Send 10/6 for instruc-

tions, drawing and list of materials
altd supplies. Webber, Furnace
Engineer, 14, Dimsdale Parade. Wol-
stanton. Newcastle. Staffs.
PARABOLIC Astronomical Mirrors,

new and secondhand. bought
and sold. S.A.E. for details. Hinds,
4, Keswick Gardens, Ruislip,
Middlesex.

HIGHSTONE UTILITIES
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used in 'plane inter -con.,
in self-contained metal case ; can be used
to make up a deaf aid outfit, intercom-
munication system, or with crystal set,
complete with valves and Fitting Instruc-
tions, 20!-, post 216. Useful wooden box
with partitions to hold amplifier, 2,- extra.
Ditto, less valves. 10/-. Hand Micro-
phones, with switch in handle and lead.
516. Tannoy 7/-. Similar instruments,
moving coil, 8/6. All post 1/-. Mask type
with switch 316, post 6(1. Mike buttons
(carbon) 2/-. Moving coil 316. Both post 4d.
Soldering Irons. -Our new streamlined
iron is fitted with a pencil bit, 200/250 v.
50 watts, 11/6. Standard Iron with adjust-
able bit, 200/250 v. 60 watts, 13/8. Heavy'
Duty Iron, 150 watts. 16/6, all post 1!-.
These Irons are guaranteed, and all parts
are replaceable.
Meters. -20 amp. 2in.' m/c, 816 ; 15 v.
2 iin., m/c. 9/6 ; 150 v. 2in m/c. 101- ; 3.5
amp., 21n., T.C.. 61- ; 4 amp.. Olin., T.C., in
case with switch, 916 ; 100 at/A, 2in., m
7/6. all post extra. Meter Movements.
Units with 2-500 microamps, Post 1/8.
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
light in bedroom or larder. etc., fT-. Similar
Transformer but output of 4, 8 or 12 volts.
12/6. Both post 1/ -. BELLS for use with
either the above or batteries, EC-, post 6d.
BUZZERS. 3/9, or Heavy Duty, 416. post 5d.
Sparking Plug Neon Testers, with vest-
pocket clip, 3/3, or with gauge. 313. post3d.
S.H.C. Neon Indicator Lamps, for use on
mains to show "live" side of switches, etc..
2:6. lxist 4d. Neon Indicator, complete
with condenser, pencil type, with vest-
pocket clip, 7/6. post 5d.
Crystal Sets. Our latest model is a real
radio receiver, fitted with a permanent
crystal detector. Have a set in your own
room, 12,6, post 8d. Spare Permanent
Detectors, 2/- each. When ordered separ-
ately. 216 ; with clips and screws. 2:10. post
3d. Headphones, brand new, S. G. Brown.
G.E.C., etc, 23i- and super -sensitive, 30'- a
pair. Headphones in Good Order, 6!-.
Better Quality, 7/6 and 101/, Balanced
Armature Type (very sensitive), 13'6.
All post 1,6. New Single Ear -pieces, 3'6.
Bal. armature type, 4/6 (two of these will
make an intercom. Set). Ex-R.A.F. ear-
piece, 216, post 4d. (All Headphones listed
are suitable for use with our Crystal
Sets.) Money refunded if not completely
satisfied.

HIGHSTONE UTILITIES
58. NEW WANSTEAD, LONDON, E.11.
New illustrated List sent on request with
2d. stamp and S.A.E. Letters only.

90,000 PIANISTS
have learned to play the piano beautifully

with the aid of my POSTAL
lessons. Everything is so
clearly explained that,
even if you do not know a
note, YOU will, with only
tali an hour's practice
each day, become a pro-

ficient pianist in 9-12 months.
Ordinary music , no freakish
methods. My class is seldom less
than 2,000 pupils. I have taught
over 10,514 and I CAN TEACH
YOU. Free Book and advice. Say

if Beginner. Mod_ or Adv.
Mr. H. BECKER,
558, The Hall,
Centurion Road,
Brighton. Susses.

MODEL BOATS
Plans : Kits : Engines : Etc.

4d. in stamps for Lists.

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD,

LIVERPOOL, IS.

RATCHET & REVOLUTION
COUNTERS

c.,, -a PLEASE ASK
FOR

CATALOGUE
'instrument Division
B. & F. CARTER

& Co., Ltd., soon 5

TOOL CABINET parAVIV
LAPPERSKeeps tools

safe and tidy

In strong 18 gauge steel, this Tool Cabinet
has four graduated drawers, spring lock
and two keys, carrying handle. Finished
olive green. Overall size : 161" x x104".
Front forms convenient tray when open.
Strong, safe, good value at 60/-, or 9/ -
down and 4 monthly payments of 14/,
Send for List of Other Bargains.

BARGAIN DISTRIBUTORS, Dep

poymeastiolulyhm
40.\\Av,,,,,,.1RM°

A,/ 111

If! NEW INVENTION
LL replates metals and

gives a hard chrome
finish.
Complete only

DuKROME 1316
Outfit

(Large Outfits 25s. Od.)
Also lluSILVA' Out-
fits at 15.s. Od, deposit
genuine silver plating.
Send P.O. now, or for
details and plated sam-
ple send 4d. (stamps) to: -

A. DUTCH & CO.
Monkhams Lane, Woodford Green, Essex.

ROGERS 31s4Vilna..
Compressors. Ex W.D., 3 cu. ft. 55/6
Abrasive Discs. 5in. Ass'td. doz. 3/8
Terminal Blocks. 12 way ... 1/3
Generators. D.C., 6 v.,12 v., 250 v., 12/6
Motorised Pumps ... ... 69/ -
Thread Gauges: 28 arms ._ ... 4/9
Whitworth Screws. 144 Ass'td. 5/9
H.S. Drills. 12 Assorted, to 48 ._ 4/6
Fibre Washers. 144 Assorted 3/6
Meter Rectifiers. A.C. to D.C.... 3/9
Self Tap Screws. 100 Assorted _. 3/ -
Copper Rivets. 12 doz. Assorted 1/4
Saw Benet' Tops, with ball race

spindle, pulley. etc.. 18in. x 101n. 52/6
Rectifiers. 6/12 v. at 1 amp. ... 7/6
Meters. 0-15 v. or 0-25 M/c... ... 10/6
Air Jacks. bin. Stroke ._ 14/6
Boost Gauges for Car Use ... 6/9
Winker Units. 6 or 12 volt ... 6/6
Circular Saws. 61n., 11/8: 7in., 13/8 etc.
Races, Belts, Valves, Pulleys, Pumps,

etc.
May we send our free list of hundreds of

Interesting items ? Stamp please.

WE OFFER YOU 1tr,
REDUCTION
IN PRICE :
7,6 off 75 - = 67 6
or 3 -
and 8
mthly.
of 916
for
this
famous
ALL - ELECTRIC

PAINT SPRAYER
for up and down Spraying of all Painting
Jobs in and outdoors.
Also available : All Electric PAINT STRIPPER
with switch, 42/6. or 518 down and 8 monthly
of 5/6.

John bull (PAI9). 246. high St.,
Hariesden. NAVA)).

THE "HOTWAY" OILER
Price 4/9 each

Packing
and

postage
9d. extra.

An ideal tool for Engineers, Modelists and
Handymen. Suitable for oiling intricate
parts of clocks, sewing machines, type-
writers, etc. Useful for applying flux when
soldering and for the treatment of wood
worm.
Send to MEGA PRODUCTS LTD.,

(Dept. 3),
2D, Holloway Road, London, N.7.
Trade supplied. Phone : North 5178.

Strong and sturdy ladders in
Columbian pine with 9" rise hard-
wood rungs. Rust -proof tie -bolts
and screw -nuts. GUARANTEED.
Send only 5/- deposit and 6 month-
ly payments as below.

Extending 6 m'thly
from to pay'ts
7'6" 13' 15/8
9'0" 16' 19/6

10'6" 19' 23/-
12'0" 22' 26/6
13'6" 25' 30/-
15'0" 28' 34/ -

Cash
Price
£4.10s.
15.10s.
£6. COs.
£7.10s.
£8.10s.
£9.10s.

t. 16, 5, Silver St., Luton

32 -page Booklet on

STEAM
FOR

PROCESS
The Bulletin " Steam for Process " explains
in clear words and pictures, most of the
things an engineer ought to know about
the use of steam for heating and process

purposes. Copies free on request.

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.)
Cheltenham, Glos.

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit
For Welding, Soldering.
Brazing and metal construc-
tion & repairs in the home. on
the ear or cycle. Instant heat
6,000' F. Works from 6v. or 112s.
car battery or transformer from
A.C. mains. Complete kit of Weld-
ing Tool, 9 ft. cable, clip, carbons.
cleansing fluid, fluxes, filler rods, gee-
gles, instructions, hints. Thonsand.
in daily use. As supplied to Depts.
of H.M. Government, I.C.I., Standard
Telephones, etc. Welds all Metals.
Up to one -eighth inch. 57/6C.O.D. IF REQUIRED.
Obtainable only from Post Free U.K. only.
HARRIS ENGINEERING CO. (Dept. P.M.7)

269 IC ings!and Read, London. E.2

NABNIA1

CHEMISTRY APPARATUS
Send 2/d. stamp for

COMPLETE PRICE LIST

BECK

Booklets :
' Esperi-

mesh" Hid.

" F°"'"1" "10id.
" Horne

Chemistry 
2/3

roe l'a.id.

(Scientific Dept. A)
60 HIGH STREET,

Stoke Newington, London, N.16

Glorious Health -Giving SUNSHINE

Bathe in the n derfnlly
luxurious Intro -Violet and
Infra -Red Rays of the
" SCIENTIFIC" COMBINED
SUPER -TONIC SUNLAMP
and get A MARVELLOUS
TAN. Unsurp.sa.ble quality
of emission. wonderful for
RHEUMATISM, etc.

E4 ONLY Complete with goggles.

Send S.A.E. for Illustrated Brochure to
Dept. 55 SCIENTIFIC PRODUCTS,

Cleaeleys, Lancs.
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ARC WELDING TRANSFORMERS

Type FW/100. Maximum output 100 amps.
Continuously rated. Runs 16-10g. elee
trodes. Special low consumption model.
takes only 15 amps. from mains at full
load. Supply voltage 220;25 A.C. New
and unused. £12. Regulator, built-in
to give infinitely variable welding output.

10-100 amps., £4.12.
Also 160 amps. and 200 amps. transforMers
Send stamp for interesting Illustrated
Leaflet.

FLEXIBLE DRIVES
6 f t . long.With lin.
drill chuck. 01===`- --
For drilling,polishingand light
grinding. Runs in both directions, 45 -

NEON SCREWDRIVERS
Sturdy insulated screwdrivers with built-in
neon, which lights up on 1001500v. A.C.;D.C.

With pocket clip, 5/9.
24/I2y. MOTORS, 1/3rd H.P.

D.C. only. Size 6" x 34-. Spindle f". Will
drive boats, pumps & machinery. At 24v.
3,300 r.p.m., 18 amps., 1/3 h.p. At 12v. 1,600
r.p.m. 10 amps. 1 h.p., 24/8.

" POP " RIVET GUNS
(Lazy Tongs)

For motor body, sheet metal
and fabrication work. With
universal collet to take all
sizes of rivets, £3.19.6. P. & P.
2/-.

" POP " RIVETS
1/8", 5/32" and 3/16". 7/9 per 250.
19/- pet 1,000 of one and the
same size. Mixed " Pop "
rivets, 12/- per 500. 171- per
1,000. Send stamp for leaflet.

12v. HAND DRILLS
12v. or 24v., please
state which. Con-
sumption 6 amps.
With 1" chuck and
length of flex. Speed
900 r.p.m. Weight
7lbs. Ex -Civil Air-
line. Unused,
96/6 each.

SPEED INDICATORS
To measure engine and
motor speeds, etc., 3l'
diameter. Luminous
dial, 100/1,250 r.p.m., 1E8
each. 48" flexible drive
to fit, 8/6 extra. P. & P.

2!-.

ELECTRIC MOTORS
Ad. Pattern 54456. Easily Converted to
220/250v. A.C. as described in P.M. pre-
viously. When converted deliver 1,10th h.p.
at 3,000 r.p.m. Ample power and correct
speed to drive SEWING MACHINE. Double -
ended spindle, each end i" long x l" dia.
In ballraces. Suitable for small drills,
double -ended grinders, etc. Price : Un-
converted, 20!- : Converted, 24/6. P. & P.
2I-. Sewing Machine Pulley, 216. 2" Grind-
stone with adaptor, 5/6. 2' Mop with
adaptor, 3/6.
HARMSWORTH, TOWNLEY & CO.
Jordan St., Knott Mill, Manchester IS

GOVERNMENT
SURPLUS BARGAINS

TR IPODS.-Unused. 381n. long, only
5 lb. wt. Immensely strong. Carrying
sling. Brass cap easily adapted to
camera, etc., etc. Each 12,6. post 2,6.
ASTRO COMPASS MK. II. -As des-
cribed in " P.M." for Theodolite and
Camera Pan/Tilt Head. Each 17;6.
post 2/-.
LANDING LAMP MOTORS. -12-24v.
D.C. 20/30v. A.C. 2 amps fin. shaft.
Each 12/6, post 1/6. Similar type motor
with gear and quadrant as described
for SELF -OPENING GARAGE DOORS
" Prat. Motorist " Aug. '54 (copy of
article with motor if desired), 25'-,
post 1/6.
TRANSFORMERS. -Input 200/250v.
A.C. Output tapped for 3, 4, 5, 6, 8, 9, 10.
12, 15, 18, 20, 24, 30v. AC. Max. 2 amps.
Excellent for above motors,21/-,post 1'-.
RECTIFIERS.-FUll wave. Max. D.C.,
output 30v. 2 amps.. 21/-, post 1"-.
MOTORS. -200,250y. A.C./D.C. FHP
approk. 80 watts. High speed.
shaft (converted R.A.F. motor/genera-.
tor. power about equal to sewing
machine motor). Useful addition to
workshop. Each 30/-, post 1,6.
CAR HEADLAMP or SPOTLIGHT.
-Brand new. 61n. dia. Double contact
holder for " main/dip " or spot. Black
finish. Normal single bole fixing. Each
251-, post 2/-.
Send 3d. stamp for list of Motors, Tele-
phones, Transformers, PuMpS, Lamps,
etc., etc. Hundreds of Bargains.

MILLIGANS
24, Ilarford Street, Liverpool, 3.

Money Back Guarantee.

ACCURATE
NARDHITTINC

Webleq
AIR PISTOLS

Alit RULES ACCESSORIES
fflifirio catalogue WESLEY a SCOTT Ltd.
,106. WEAMAN ST.. BIRMINGHAM 4. ENGLAND

M
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turning down one end to fit tightly into the
hole in the discs. The opposite ends of the
bosses should be grooved in order to take the
driving belt. Should you be able to obtain
the use of a lathe, the driving pulleys can also
be turned up and bored to fit tightly upon the
spindle, but failing this, cut two discs from
a piece of hard wood and, with the aid of a
three -square, file -groove them carefully round
the edge. Glass tube or Ebonite rod is advised
for the conductor sockets, and this should be
tin. in diameter if possible. If these materials
are unobtainable, two pillars from hard, dry
wood well varnished can be used. Having
fixed the diameter, you can now bore the
sockets in the base which completes the
necessary woodwork for the machine.

V4"eia.'

Dr, l each end I/5. te,a.

Bore must be
a running fit
on shaft.

Fine wire
brush.

Drive fit
017 spindle

'Dist.

s.
dia

I
Fig. 6 (Top).-The neutralising rod and details
of the wire brush. (Below).-The two driving

pulleys.

The Metalwork
For this a length of kin. brass rod, about

5ft. long, will be required. Starting with the
conductors, cut from the rod enough material
to bend the two forked -shaped pieces, as
shown in Fig. 4. It is the usual practice to
employ brass balls about tin. in diameter
in which to mount all the rods in the
Wimshurst machine, but because it is cheaper,
these have been replaced by ordinary pieces

NEWNES PRACTICAL MECHANICS

of round brass rod, say gin. or tin. in diameter ;
any shaped pieces will, of course, answer the
purpose. Fig. 4 shows the method of fixing
the fork to the cap.

Care should be taken, however, when fixing
the pin points, to see that at least gin. clearance
is left between the points. When the
conductors are completed they can be fixed
to the pillars, either by putting a screw down
into the centre or by drilling the brass bosses
to fit the outside diameter of the pillar.
Before fixing them permanently, however,
drill a lin. hole into the top of each (see
Fig. 4) into which will fit the discharging
rods. These should now be cut and bent,
and at the end of each of these it is really
necessary to fit a brass ball (see Fig: 5), as
between these two points all the sparking
takes place. One of them should be about
sin. and the other gin. in diameter, and
although the opposite end of the rod has
to be capable of turning round freely in the
brass boss, it must be left a fairly tight fit
and not allowed to flop about in any direction.

In Fig. 6 is shown the neutralising rod ;
bend two pieces to shape and proceed to drill
the ends carefully with an gin. drill. Into
these holes are fitted the fine wire brushes,
which can be easily made from a piece of flex
stripped of its covering and neatly sweated
in, leaving plenty of wire, jutting out to be
clipped off to length when the machine is
assembled. At the centre of the rod, sweat
a piece of tube about tin. long, just large
enough in bore to fit the disc spindle, which
should be left standing out that amount to
receive it. This completes the set of parts
required, except for the crank spindle, which
should be long enough to pass through the
machine and take the crank at one end.

Assembly
Take the base, with the uprights and

pillar supports already fixed in position, and
fit the two driving pulleys (see Fig. 6) upon
their spindle. Should these have any in-
clination to slip, the spindle can have two
flats filed upon it, at the position of the
pulleys, which can then be fixed quite securely
by means of small keys tapped in. Now take
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the two glass discs and the two wooden
bosses. To mount them, proceed to cut two
rings from stout paper to fiz over the projection
of the boss, and smearing one of them well
with strong adhesive, place it upon the boss,
and press it firmly into contact. A second
ring is now similarly coated and placed upon
the disc, which is then placed in position
upon the boss. If this has been carried out
successfully, about
ii6in. should pro- flex

ject beyond the ccnlect"' s'"
disc, see Fig. 6. to paurc boas.

Repeat for the other
disc. Slide the
spindle through
one upright, place
the discs upon it,
and clamp tightly
by means of the
locking screws,
leaving enough
spindle projecting
at each side to
receive the neutral-
ising rods, which
can now be pressed Fig. 7.-A Leyden jar.
on. The brushes
should be bent in such a manner as to
allow the sides of them to brush the sectors
and also to face the direction in which
the discs revolve. These rods should be
placed in the form of a crass, each of them
appearing at what might be termed " five
minutes to five."

'.3/4 of
tar

Connection to
other jar

How to Obtain the Spark
The machine is now complete and if the

crank is turned should generate electricity
freely. In order to obtain the spark, two
Leyden jars should be obtained or made
(see Fig. 7). These are quite simple to make
and their construction was described in the
Junior Section of our May, 1956, issue. To
connect the jars to the machine, a piece of
wire is taken from the rod and connected to
the pillar bosses, another wire joining the
outsides of the two jars. With these so
connected, sparks from Sin. to 4in. can be
obtained quite readily.

MAKING WALKING
FIGURES

THESE grotesque toys afford much
amusement to the smaller members of
the family, as they may be made to

walk quite naturally down a slightly inclined
board. Construction can be much simplified
by using a lathe, but those not having access to
this tool must rely on carving. The hollow
interior may be worked with a twist bit and
finished with the gouge, boring, say, four holes
and breaking down the intervening material
with the gouge.

Quaint Designs
There is plenty of scope for quaint designs

which need not be confined to the two -legged
type. The one shown in Fig. r, which could
be called Mr. Nobody, is usually a firm
favourite, and the sectional view shows the
method of construction. The wire pivot on
which the legs are secured must be placed
vertically above the centre of gravity of the

Quaint and Amusing Novelties

body and the top expansions of the legs must
be drilled slightly on the skew, as is also shown
in Fig. i, to allow the feet to spread and give
the requisite lateral stability. It should be
noted that the soles of the feet have an upward
curve at the toes, and this may call for adjust -

Washer

Constructional
details for mak-
i n g walking

figures.

Drilled at
angle to splay

legs

ment when the figure is put to the test,
paring away some of the toe sole.

by

The Nose and Ears
These are separate components glued into

their respective places.
The tortoise figure shown

in the heading sketch, has
four legs, each pair being
accommodated in a separate
cavity. The body must be

carved to shape, and head and tail may be
made more easily as separate units and glued
into place.

The attractiveness of these figures is in-
creased if they are enamelled. The example in
Fig. t may be black with red lips and yellow
eyes. It may be given tan -coloured shoes.
The tortoise should imitate the natural colour-
ing of that reptile. The heading sketches give
some ideas for further designs.

4
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question
and your reply

to the enquiry under the above heading on
page 430 of your July issue.

As you say, it is very unfortunate that there
is no cheap and universal fire extinguishing
medium. Because of this it is always advisable
to take expert advice before purchasing a fire
extinguisher, to make sure that it is suitable,
safe and efficient. Such advice will readily be
given without charge, on application to the
chief officer of any local authority fire brigade.

In your reply you mention carbon tetra-
chloride and methyl bromide as " all round
general fire extinguishers " but you do not
mention the extreme danger to health which
accompanies the use of these chemicals. It
is a fact that the use of either of these two
chemicals in a confined space can cause loss of
life through inhaling the vapours, particularly
when, in the case of carbon tetrachloride, the
vapours are decomposed by heat.

There has been considerable research into
the toxicity of various fire extinguishing
chemicals, and a recent official report issued
by the Department of Scientific and Industrial
Research and the Fire Offices Committee
(Technical Paper No. 2, 1954) states that as
little as 0.03 (per cent. volume) of carbon
tetrachloride in air, or o.96 of methyl bromide
is an approximate lethal concentration.

Unfortunately it is possible for persons to
inhale lethal quantities of the vapours of these
liquids without being aware of more than a
slight headache, dizziness, feeling of sickness.

It is for these reasons that carbon tetra-
chloride extinguishers are not ,recommended
for general use but only for special circum-
stances such as in laboratories, electrical
switch rooms, motor rooms, etc., where there
will be skilled technical supervision, or for
use on motor vehicle fires where they are most
likely to be used in the open air, and the vehicle
would be emptied of its passengers.

Methyl bromide extinguishers are not
approved by the Home Office nor by the
public fire services because of the danger to
life accompanying the use and even the
storage of this chemical in fire extinguishers.

Bearing all these points in mind, the wisdom
of asking for skilled technical advice before
obtaining fire extinguishers will, I am sure, be
appreciated.-ROBERT W. BRAY (Fire Preven-
tion Officer, Southsea).
Making Plastic Wood

SIR,-Mr. N. A. McKenzie asks, in the
July issue of PRACTICAL MECHANICS,

about using sawdust for making plastic wood.
If he wants merely an economical and handy
filler, sawdust mixed with emulsion paint
(" left-overs " can be used up in this way) sets
hard and tough overnight, and shrinks very
little. Sawdust and " Cascamite " glue is also
a good gap -filler, but expensive. I should not
think either is suitable for making into sheets.
-J. S. (Ware).
Wind Generating Plant

SIR, Mr. A. J. Banwell's dynamo is prob-
ably at fault, but if he checks that the field

coils are neither open -circuited nor shorted to
the frame, he might get an idea of its speed -
Dower relation by running it as a motor off a car

Fire
Extinguishing
Mixtures

SIR,-I note
with interest

the

September, 1956

laiot
The Editor Does not Necessarily Agree with the

Views of his Correspondents

battery, if means of driving it mechanically are
Jacking. Another point is that the propeller
may be unsuitable. If its pitch is too coarse, it
may never get up enough speed to unstall the
blades and give its full torque ; if so, to use a
chain or gear drive as you suggest would make
matters worse. Moreover, any sort of gearing
exposed to the weather is a nuisance ; direct -
drive is preferable, even if it means making a
new propeller.-W. E. Him (Cambridge).

Photographic Prints on Metal
SIR,-I hope the following information will

be useful to your correspondent in your
Information Sought column (July issue).

Prepare a fairly strong solution of potassium
dichromate, obtainable from all chemists.
Warm some gelatine in hot water and coat,
or rather flow, the solution on to the clean,
degreased metal plate. Carefully dry the
plates in a warm, dust -free place for several
days.

When ready for use, soak for a few minutes
in the dichromate solution and while still wet
expose behind the negative in a printing frame.
The exposure is not cr'tical but I would
suggest about 3o minutest in strong sunlight.
After exposure, wash in fairly hot water when
the gelatine unaffected by light will dissolve.

The resulting gelatine layer can be tough-
ened by gentle heating over a gas ring, but this
must not be overdone as it renders the gelatine
brittle.-A.K. (Oxford).

Drilling Up to kin. with a tin, Electric
Drill

SIR,-Many owners of in. electric drills
must have wished they could use their

drills for work larger than in. diameter and
I have evolved a combination tool to enable
drilling up to lin. in steel.

A B. and D. Sander polisher drill and a
Fleetway Clipper breast drill are used, but
any make of drill and breast drill could be
similarly adapted. The drawings are self
explanatory. The extra chuck and spindle
were obtained from the makers for 521-, but
cheaper chucks with long spindles may be

1-4-A.N.Fbolts

%-=Saddle 2 e - steel strip
strap /4 bolt

on the market.
It is import-

ant to measure
accurately the
radius at
which the
tapped grub
screw hole is
drilled in the
large gear-
wheel for
fixing the
handle. It is x-5/bin.
Clipper drill,

A plan view may now be drawn accurately
on paper and then stuck on to the plate. Now
centre punch through the paper the three
holes in the corners of the triangle, together
with the centre hole, These should now be
drilled 4in. for the three holes and 3/8in. for
the centre. It is important that the plate
should be symmetrical or the wheel will be
out of balance.

Now make a centre punch mark in the
centre of the knob on the gear and place the
plate in position, using one of the three fin.
x tin. Whit. bolts required, and screwing "

into the existing hole in the gear. It is now a
simple matter to centre punch and drill the
two extra holes with a 3/16in. drill. These
holes may now be tapped lin. Whit. and the
centre hole fin. Whit. Thread the spindle
lin. Whit. for 3/8in. and screw it tightly into
the plate ; the chuck is centralised by placing
the body of the drill in the vice and fitting a
drill into the chuck so that the drill point
nearly touches the bench. Adjust the three
bolts till the drill point ceases to "wander"
and the bolts are reasonably tight.

A short length of 6in. nail acts very well as
connection between the two tools. The two
chucks should be tightened first and then the
bolts holding the drill in position need only
be tightened with the fingers.These bolts
must be Sin. ANF (American National Fine),
obtainable at any Ford dealers', and care
should be taken that they are the right

(Continued on page 535)

Standard 13  0 sander
polisher drill

Short length of
4 iron (6 -nail)

Mr. D. F. C.
Vosper's
drilling
arrangement

in the case of the

Spare chuck t windle
threaded at base,'e'.2-Whit,

,k1 Whit bolts
Standard Fleet -way
Clipper' breast drill

Right hand
hold

Thin brass washer
to act as thrust bearing

Left hand -hold

plate drilled for
P4 bolt and tapped
.('''Whir in centre
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8011413 S/GHT COMP1102

FOR THE MODEL MAKER
Packed with beautifully made gears,
Driving Shafts, Bearings, Gyroscopes,
Motors, etc., all of which have un-
limited use. Every model maker will
find chat one of these computors will
save pounds, and hours of labour.

Price EL 19.6 carr. paid

SURFACE TABLES

First grade Surface Tables at a price
the Model Maker can afford. These
Tables are either as new or new.
Planed to an extremely high degree
of accuracy. Limited quantity only.

5' x Ir 14.10.0 carr. paid.Ir x lit' 25.10.0 carr paid.
Also larger Industrial
Surface Tables. Prices

on application.

BLACKBUSHE AIRPORT,
CAMBERLEY, SURREY

Phone : CAMBERLEY 1600

NEW CABLES & FITTINGS

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

11044 Twin 8 W. 151- 29/6 58/-
1/044 3 -core 11W. 21/- 4118 82/3
3/029 Twin lid. 19/6 38:- 75/-
3/029 T. & E. 1/01d. 23/6 46/3 91/3
7/029 Twin 1/5 3218 64/3 127/-
7/029 T. & E. 1191d. 41/- 80/6 15816
7/044 Twin 2/8 62/- 123/- 245/ -
Twin Lead, 50 yds., 3/029. 69/3: 71029, 112/9.
VIB, 50 yds., 3/029, 17/3: 71029. 28/3. Earth
Wire, 100ft., 7/029, 1216 ; 7/020. 719. Twin
PVC Transp. Flex, 50 yds., 10/-. Twin
Maroon, 25 yds., 12/6 : 50 Yds., 22/6. TRS
VIR Lead Cables of all sizes. Holders. C.G.
8/-. Batten, doz., 12/-. Roses, Brown, 8/ -
White. doz., 10/-. Jnc. Boxes, Sml., 11/-
Lge., doz.. 13/-. Switches, 1 -way. 181-
2 -way, doz.. 24/-. White Switches, 1 -way
24)- ; 2 -way, doz.. 30/-. Flush Switches
1 -way, 18/- ; 2 -way, doz., 241-. Ceiling
Cord, do., 1 -way, 5/- ; 2 -way, 6/-. 2 amp.
2 -pin SW. plugs & Tops, ea., 3/-. 5 amp.
3 -pin Sw. plugs & Tops, ea.. 5/6. 15 amp. 3 -pin
Sw. plugs & Tops, ea., 9/-. 15 amp. 3 -pin
ditto. A.C. only, ea.. 6/-. Wood Blocks,
3 x 1. 5/- : 31 x 1. 7 la : 3 x 3 x 6/6 : 51x
31x1, doz., 8/-. White. 3 x 1. 6/- ; 31 x /. 7/-
4 x 1, 9/-. Cable Clips, Sml., 2/9 : Med., grs.,
3/3. 15 amp. D.P. Insulated Sw. fuse, 9/8.
21 amt. Ironclad, 2 -way, 15A. Spite, 13/6.
30 amp. Ironclad D.P. Switchfuse, 19/6.
Metal 5 -way Consumer Unit, 42/6. Sw.gear,
Fuse bds., Spltrs., all types. Lamp Bulbs,
15, 25, 40, 60 watt. 12/- ; 75 watt, 15/- ; 100
watt, 17/- : 150 watt, 24/- ; 200 watt, doz.,
30/-. Carbon Bulbs. 230v. 16 C.P., doz., 20/-.
Immersion Heaters, 3 kW., 65/-. A.C. Motors.
1 h.p. 200/220 v., 110/-. 1 h.p. do.. 135/-.
Single Car Cable, 10 yds., 3/- ; 100 yds., 25/ -
Conduit & Fittings, lin. and tin. Industrial
Reflectors. Tubular Heaters, Fluorescent
Fittings, Time Switches, Electric Motors
and all electrical equipment. Full lists
on request. Single items supplied. Satis-
faction guaranteed. Terms : Cash with
order ; carriage paid if over 14 ; orders
of £20 or over less 5 per cent. discount.
Open daily, inc. Sat., 9 to 6 ; Thurs. 9 to 1.

Callers Welcome.

LONDON
WHOLESALE WAREHOUSE

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

Tel. : NEW Cross 7143 or 0890.

1,000 H.S. Inserted Blades Expanding Reamers, 21/32'-9.3' /32', 16/- 11/16"-r.
17/6 : 1,27/32". 1716 : 27/32,15/16", 1816: 1,31/31, 18/6 ; 15116%1 Wu", 20/- ; 31/31,
I V, 22/6: 1 1/16"-1 3/16'. 27/6: 1 3116,1 11132", 32/6 each.

200 Slotting Cutters 21" dia. 1" thick. 1' hole, 5/- each.
500 Sets Hex. Die Nuts. Sizes 1", 5/16'. I", 7/16' and 1' Whit., B.S.F., American Car

thread or 26 brass thread. These sets are in a neat case. Present-day value over 301 -
per set, to clear 15/- per set any thread. Two sets 28/6. four sets 5 Also I' and
3' in Whit, and B.S.F. only, F, 5/- each ; 6/- each, 10/- per pair.

1,000 H.S. Morse Taper Shank End Milts. No. 1 shank 1' 5/-, 5/16' 5/6, I" 6/-, 1'
66. also No. 2 shank 9116" 10/-. I" 11/-. I" 12/-, 12/-, 15/-. Also straight shank
H.S. t- 516" 3/6, I" 41-, 1" 5/-, 1' 7/6, 101, 12/8 each.

700 Circular Split Dies, 21" dia. cutting 9/16', I", 11/16', 1', 1', 1' B.S.F. thread
complete with die stock, 42/- per set, actual value over £13. Also 1', 1". F. 1' Whit.
and U and r gao thread, complete with die stock, 421- per set. Any size dies, 7/6
each, die stock, 10/- each.

1,000 11.5. Jobber Twist Drills, 5132' 10d. ; 3/16' 1/2 : 7/32' 1/10 ; 15/64' 2/-
3,32' 2/9 :.also 25164', 27/64', 29164", 31/64", 12/- for four. 3/6 each.

Special Clearance, H.S. taper pin reamers, sizes 4, 5, 6, 7, 8, 9, 21 the lot, worth £8.
1,000 H.S. long straight shank twist drills 3/64' to 7/64' dia.'4"-6* long, 3 ass. 5/-

approx. 7:32" and I' dia., 6" and 7' long, 5/- the two ; 9/64' dia. 11' long, 9' flute length,
3/6 each ; 2' dia. 10' long, f.l. 4/6 each ; 19164' dia. 9' long, T LI. 4/6 each.

500 High Speed Side and Face Cutters, 21' dia., 1' hole, 1'. I'. I' thick, 10/- each ;
C." dia., I", 1" thick, 151- each ; 31' dia., 5/16'. 1', thick, 17/6 each ; 4" dia. 1",

25/- each. All 1" hole.
This is a H.S. Milling Cutter Bargain. All l' bore, 3,31' dia., r -r thick, Whaling

side and face cutters, plan and angle cutters. A most useful lot for any tool room.
6 ass. for 501-. The present maker's price of the cheapest cutter In this selection is
40/-. You must get this lot, remember you get same on approval against cash.

All items brand new. orders post paid, except overseas.
2,000 Small H.S. Twist Drills, approx. 1/32',3132", 4/- doz. approx. : 1116"-I' 7/6

per doz. approx.: 9/32'45/32*, six for 10/-.
3,000 Circular Split Dies I' dia. cutting 1', 5/16', r, 7/16',.1' Whit.,  B.S.F., also

brass thread, 26 thread all sizes and American N.F. 12/- per set of 5 sizes, 2 sets 2216.
4 sets 42/8. Taps to suit 111- per set, either taper or second or plug. 1" die -stocks
61- each.

1,00011.S. Slitting Saws, :21' dia.. 1' hole, .019', .027', .029' thick. Actual value
10/- each, clear 3/9 each.

1,000 Iland Reamers, 5116', 3/6 each.
1,000 High Speed Parting Off Tool Blades, Eclipse brand : 11/16' x 3132'x 5" long,

5/- each ; 13/16"s 1 /16' x 6' long, 5/-., each ; 15/16' x 3/32' x 6' long, 6/- each.
7.000 Pratt & Whitney, circular split dies, superior quality precision ground

cutting edges, 13/16' dia., suitable for machine or hand use. Sizes : 2, 4, 5, 6 B.A.,
8/6 per set. 13/16' die -stock, 3/6 each.

5,000 Ball Races, I' bore, E o.d., thick. 4/- pair ; E bore, 1- o.d., 7/32' thick.
41- pair : 6 inni. bore, 19 mm. o.d., 6 mm. thick, 4/- pair ; 9 mm. bore, 26 mm. o.d..

min. thick, 4/- pair ; I" bore. 1" o.d., 7/32' thick, 5/- pair.
2,000 Files, 4' to 6" flats, half -round, rounds, squares, warding, assorted cuts, good

general lot. 10/6 doz.: three doz. 28/6.
2,000 Straight Shank End Mills, size 1', 5/32', 3/16', 7/32', 1", 5/16', list price 30/ -

set, handy bargains. 15/- set, also E, 7/16', I' ditto 12/8 set, all in makers' wrappings.
500 H.S. 90' Countersinks, body 1" dia., teeth cut to point. An essential tool for

any workshop using c/s screws. Gift 5/- each.

J. BURKE
192 Baslow Road, Totley, Sheffield

Inspection Only at Rear 36 Fitzwilliam St., Sheffield.

THE MULTI - PURPOSE
LIGHTER FUEL

 Removes Stains & Grease -spots
 Ideal for Watch Cleaning, etc.
 Suitable for Petrol Blowlamps
 Lead -free -leaves no residue
CAPSULES LTD STRETFORD

I0oz. Tin or Bottle I/II

LANCS

You simply pour out these

NOVELTIES
with NEW LIQUID PLASTIC
Here's the hobby to make your spare time pay
dividends. You simply choose your niould and
pour out beautiful castings. We supply every-

thing, including instructions. Wonderful
results achieved - wonderfully quickly !
Start right away -no training needed.
Send 21d. stamp for exciting book and
market details. No obligation.

QUALITY PLASTICS LTD.
Dept. P.M.I0  BRENTWOOD ESSEX

Telephone: MUSEUM 9594

H. FRANKS
58-60, NEW OXFORD ST.,

LONDON, W.C.1.
HOOVER BLOWER MOTORS, Ref.

10KB/115. 12/24 volts, as recom-
mended Tor car heater system in re-
cent issue of P.M., price, including
instructions for making car heater
and adapting for 6 volts, 32/6 each.

REDUCTION GEAR BOXES, made
by Werle-Koril Gear Co., U.S.A.,
fitted in die-cast case, 31in. diam.,
Wm thick, base plate four hole
fixing, input spindle 3/16in. diem.,
output tin. diem., reversible, ratio
296 to 1, max transmission capacity,
1/30th h.p., 20/- each.

DITTO -Ratio 108 to 1, input and out-
put spindles 3/16in. diem., 20/- each.
Special quotation for quantity.

" DRAYTON " TYPE R.Q.R. MOTOR
UNITS, 230 volts A.C., 50 cycles, 25
watts, cont. rating, final speed 37
r.p.m., unused, £5 each.

STAINLESS STEEL AERIAL WIRE,
gauge 7/015 in 1,603ft. reels, ideal for

Per reel 37/6.
soil heating, electrifying fences, etc.

ELCO SYNCHRONOUS CLOCK
MOVEMENTS, 200/250 volts A.C.,
50 eyes., with spindles for hours,
minutes and seconds, In bakellte,
dustcover, 3M. diem., Mn. deep with
flex lead, 1 hole fixing, up to 1/8in.
panel, 22/6 each.

ELBOW TELESCOPES, 6 x 45 meg.,
built-in graticule. Ideal for day or
night use, rifle ranges, etc., unused,
52/6.

MINIATURE 12/24v. D.C. MOTOR-
GEAR6

to 10 r.p.m., overall size Hin. x 21n.
BOX UNITS, final speed to

x 3in.. 32/6.
TYPE F60, AIRCRAFT CAMERA.

originally designed to photograph
cockpit dials, uses 35 mm. film fitted
21n. F/2.9 lens, band or electrical
wind, no shutter or iris diaphragm
will take single shots half-Leica
size pictures, ideal for modification,
new, fn maker's cartons, £5 each.

ALTIMETERS, sensitive type, Kolls-
man, Mk. XIVB. Reads to 45,000ft.
by means of 3 pointers, indicating
nearest 20ft. milibar-scale and adjust-
ing knob. Unused. 41/- each.

Ex -NAVAL RIGHT ANGLE TELE-
SCOPE, C.R.P. Mk. 1, made by Cooke,
Troughton & Sons, Ltd., fitted filters,
10 x magnification, overall length
131in., weight approx. 141b. 24.17.6.

CLOCKWORK -DRIVEN TIMERS
variable, 5 to 30 mins. Fitted 15 amp.
A.C. contacts. Totally enclosed,
crackle finish. 17/6 each.

VENNER SYNCHRONOUS MOTORS
200/250 v. A.C. 50 c/s. 3 watts. Final
18/6.
Speed 30 r.p.m. Ideal for Timers, etc.

STEP-DOWN TRANSFORMERS, In-
put 180/230v. A.C., 50 cycles, output
2, windings 4.2, 4.2v. 10 amps., ideal
soil heating, spot welding, 22/6.

`FOSTER' L.T. TRANSFORMERS,
input 230/250 volts, 50 cycles, output
12 volts, 81 amps., 30/- each.

P.V.C. 3 -CORE 1.044 CABLE, White
Flat, in 100 yard Coils, 75/- per coil.

EX -AIR MIN. GEAR PUMPS,
Type RFP/1, made by Rolls-Royce,
size approx. 6in. x 511n. x 51n., 27/6.

SELF - PRIMING IMMERSION
PUMP (Electric) Ex -Air Ministry.
Fitted 24v. D.C. motor, will work on
24v. A.C. Overall length 20/24in., de-
livers approx. 150 g.p.h. Ideal for use
in caravans, boats, etc., 37/6.

NEW " HEYWOOD " Ex-R.A.F.
COMPRESSORS, pressure 45 lbs.
per sq. inch, internal spline lin. diem..
Ideal for paint spraying, lab. use, 47/6.

HOOVER' BLOWERS, 200/250 volts,
A.C./D.C., 300 watts. Tin. diam. 6in.
deep. Outlet llin. diam. Fitted
carrying handle, Flex and Plug.
Unused. £5.2.6.

PRESSURE PUMP UNITS. Operated
by 24 volt A.C./D.C. motor, develops 10
lbs. pressure or vacuum. Complete
with 10ft. length of pressure hose,
cables and connectors, etc. Compact
unit fitted in metal case, 6 x 4 x 4in.
Made in U.S.A. Ideal for laboratory
use, etc. New. 24 each.

6in. DIAM. VENT-AXIA EX-
TRACTOR FANS. 24v. D.C. or 36v.
A.C. Fitted suppressor units. Ideal
for caravans, yachts, etc. Unused,
complete in transit case. 24.7.6.

ROTARY RHEOSTATS, Type H.
25 ohm 2 amps. 5in. diam. Unused.

MOTORS, available 12 volts D.C. or
12/6 each.

WESTERN ELECTRIC BLOWER
110 volt's A.C./D.C. Suitable for car
heaters, projectors or miniature
vacuum cleaners, etc. Size 41 x 31M.
approx. Price, 29/- each.

ENGINE DRIVEN GENERATORS
(D.C. dynamos), clockwise rotation,
output 12 volts, 750 watts, 10in. long,
Tin. diem., fitted 5/bin. diem. shaft,
unused, 35/- each, 8/6 carriage.

TUFNOL PULLEYS, fitted ball -races,
31in. external, 3/bin. internal bore,
U-shaped groove, 3/81n. wide, 3/6
CeaeitEhE, D37/41 p e doz.

MOTOR -OPERATED
TAPE WINDERS. Fitted 230 v. A.C.
motor, coupled to gear -box, with
slipping clutch. Final speed 2.5 r.p.m.
approx. New, 65/- each.

FULL MAILING PRICE LIST 6d.
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it TOE PRACTICAL
WAY

of learning
RADIO.

TELEVISION
ELECTRONICS

AMATEUR
S.W.

RADIO MECHANICS
PHOTOGRAPHY

CARPENTRY
ETC

Amplifier and
°senator experiments

Complete S valve Superhet
3 -wave band receiver suitable

for A.M. or P.M. reception

IN
An entirely new series of courses designed to teach Radio, Television

and Electronics more quickly and thoroughly than any other method.
Specially prepared sets of radio parts are supplied and with these we teach
you, in your own home, the working of fundamental electronic circuits
and bring you easily to the point where you can construct and service radio
receivers, etc.

Whether you are a student for an examination; starting a new hobby;
intent upon a career in industry; or running your own business - these
Practical Courses are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enroiment and which
remain your property, you are instructed how to build basic Electronic
Circuits (Amplifiers, Oscillators, Power Units, etc.) leading to designing,
testing and servicing of complete Radio and Television Receivers.

Photograph of EMI factories

at Hayes-
Our Industrial

Background

vootor
An Educational Organisation associated In srpJnies including

' HIS MASTER'S VOICE ', COLUMBIA, etc.

YOUR OW
OTHER COURSES WITH PRACTICAL EQUIPMENT INCLUDE:
RADIO (Elementary and Advanced)  TELEVISION
MECHANICS  ELECTRICITY  CHEMISTRY  PHOTOGRAPHY
CARPENTRY.

Also Draughtsmanship  Commercial Art  Amateur S.W.
Radio Languages Simple Electrical Repairs in the
Home  Painting and Decorating  Etc.  Etc.
With these outfits, you are given instructions that teach you the basic
principles in the subject concerned.

NEW TELEVISION COURSE including a

complete set of equipment dealing with
the design, construction and servicing of a
high quality television receiver.
COURSES (with equipment) also available in
many other Engineering subjects.

. ETC

IT YOUR OWN TIME
IN YOUR

NOME

COURSES FROM 15/- PER MONTH

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

NAME

FILL IN LOUPON

FOR

PROSPECTUS

ADDRESS

SUB JECT(S) OF INTEREST
Sept. (We shall not worry you with personal visits)
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length. If they are allowed to " bottom,"
damage to the field windings of the motor
might result. The side handle should, however,
be dead tight. A thin washer must be
placed between the big gear and the body
to act as a thrust bearing.

Never hold the tool by the electric drill
handle, but always by the side handle and
the breast piece, which will be found con-
venient for both vertical and horizontal
drilling. Never attempt to drill large holes
direct-for instance for a ]in. hole in steel
put tin. and then in. through first.

With a little care no overloading need take
place-the hum of the motor should not be
allowed to drop below the pitch it reaches
when doing a sanding job.-D. F. C. VOSPER
(r,armarthenshire).

[ In general, these motors are not intended
for heavy duty outside the capacity of the
chuck.-ED.]

Home-made Refrigerator
SIR,-Re the query on water-cooled re-

frigerators in " Information Sought,"
July issue, these use the cooling effect pro-
duced by evaporation of water. When
water evaporates it takes up its latent heat of
vaporisation of 540 calories per gramme, this
heat being extracted from its surroundings and
hence from the stored food. The amount of
cooling produced is dependent upon the rate of
evaporation and such apparatus works best in
a draught.

Such apparatus can be made from any
porous material, thin unglazed tiles or thin
firebricks being suitable.

Mr. Nicholson's home-made refrigerator.

Firebricks are stood on their side against
the inner edge of a metal tray, the tray being
made to take a whole number as in sketch.

A lid of firebricks fastened together suitably
is placed on top. The food is placed in a dish
and about .',in. to of water is placed in the
tray and the bricks damped to start the action.
Once started capillary action in the brick
ensures working so long as water is kept in
the tray.-JAMES K. NICHOLSON (Ards).

Watches That Won't Go
SIR,-I know you to be an authority on

watches. Can you explain, therefore,
why it is that the impression has got abroad
that some people are allergic to watches which
flatly refuse to go on them, although they
run quite satisfactorily when left on the
dressing table ?-H. A. (Coventry).

[A watch will go on anyone, if it is in good
order. There is no such thing as a person being
allergic to watches. Some watches, however,
are not very accurately made. The result is
that the purchasers worry the jewellers from
whom they bought the watch. His excuse
sometimes is that the wearer is one of those
persons upon whom a watch will not go. If
the balance is in poise, the balance staff has
the correct end shake, and the escapement has
been properly matched, the watch must go.
In every case which 1 have investigated where

the wearer has been informed that the stoppages
are due to him (or her) I have found the trouble
due to faulty adjustment, bad workmanship
or defective parts, and have easily been able to
correct them.-ED.]

Making Transfers
SIR,-Many needlework shops stock a

proprietary brand of transfer ink which
can be used direct on to a strong tissue paper
or, not quite so good, a tracing
paper. The best way to go about
making a transfer is to draw out
the design on a piece of ordinary C
drawing paper in soft pencil;
if it is a repeating design, as on
a table cloth one quarter can be
drawn then folded over and
rubbed so that the soft pencil
marks the reverse of the design
on the next corner. The design
should then be run over in
ordinary ink so that it shows
through the tissue paper, and
lastly the tissue paper is stretched
over the drawing and the transfer
ink applied direct. It should be
left to dry for at least 24 hours
before use. This ink can also be used to
give additional life to an old transfer. Do
not apply the ink too thickly or large unsightly
blots will be transferred on to the cloth.-
W. D. W. (Maida Vale).

A
IP

I la

SIR,-Re Information Sought " in your
July issue regarding the making of a

transfer for embroidery work, a quantity of
sugar mixed with ordinary fountain pen ink
and used with a fairly wide nib on tracing
paper has proved very successful.

Pictures and sketches may be traced from
magazines or a copy made of an old used
transfer with ease.

The above mixture of sugar and ink dries
with a glossy embossed surface, and should
be slightly sticky when dry. The amount of
sugar can be gauged by experiment. Before
ironing on to the material, the transfer should
be left to dry thoroughly.

Tracings from magazines should, of course,
be done in pencil first and inked over from
the opposite side.-K. G. S. LOVETT
(Chessington).

Water Refrigerator
SIR, With reference to Mr. J. Laughton's

letter asking for information about a
water-cooled refrigerator, the correct name
for this type of refrigerator is " Kepkold,"
and information is available from Kepkold,
Ltd. (Dept. 33), 23, Carnaby Street, Regent
Street, W.I.-D. W. SAMUEL (Cardiff).

SIR,-I have been using a " Kepkold "
water refrigerator for over six months

now, and found it to be very good.
It has four prorous bricks, approximately

t8in. square, one on each side, and one on the
top. The refrigerator door taking up the
whole of the front. Underneath the top brick
is a small water tank which holds approxi-
mately half a gallon. From the water tank
are draped six wicks, as used in oil lamps.
These are sandwiched between the bricks
and the aluminium interior, and keep the
bricks damp even in the hottest weather. We
change our water supply daily, and surplus
water simply drains off by the overflow outlet.
-D. KELLY (Hants.).

Fuelless Energy
SIR,-I often read PRACTICAL MECHANICS,

but in your editorial comment I have
never seen any reference to fuelless energy.
It is my view that scientists today are not
giving enough attention to this subject of
fuelless energy. The method is quite simple,
but would take time and money ; all that
would he needed is a shaft sunk into the

earth, a couple of miles deep, with a sloping
shaft connecting with base of other shaft.
This method is sometimes used for ventilating
coal mines and I think the air intake could be
made to work a turbogenerator.-KERR
SINGH (Edinburgh).

A' Garden Fountain and Waterfall
SIR,-In reply to F. Evans (July issue),

who seeks information on constructing
a garden fountain, I offer the
following details. First build a

Garden
fountain

layout.

Ground /eve/

small rockery (A, in sketch above), and build
into the top of this a small tank of three or
four gallons capacity, as at B.

Next dig a hole at the foot of rockery, as at
D, which is lined with flag stones, reinforced
with concrete, E. Another hole (F) must now
be dug and lined in the same way, to house
a centrifugal pump and I h.p. S.P. motor.

All the connections with the exception of
the jet pipe (this being of ]in. brass) are made
of !lin. rubber hose, and buried a few inches
below the ground. Once the pond has been
filled and enough time allowed for the pump
to be primed, the action is continuous.
The ex-R.A.F. pump was obtained from
Electronic Precision Equipment, Ltd., and
does the job well.

'The nozzle I used was the air cone from
an old incandescent burner which gives three
fine sprays about 4ft. high and is very pleasant
to watch.-F,. KIRKBY (Hebden Bridge).

Improving a Power Saw
SIR,-With reference to the article in your

June issue, " Improving a Power Saw,"
I find that the threaded spindle on which the,
saw is fitted is a loose fit inside the bearing.

To obviate this I have devised a simple
additional attachment, a sketch of which is
shown below.-D. H. JOHNSON (Hornchurch).

Mr. D. H.
Johnson's addi-
tional attach-

ment.

z4es.F I
[/47*

ye- Xt"

i/8"

A Testimonial
SIR,-You can have no idea how pleasant

it was to receive (May issue) PRACTICAL
MECHANICS once again ; a dreary wait. It is
fully appreciated the fault for its non-appear-
ance was not yours. Congratulations on an
excellent copy ; but, then, every issue is
excellent and excellent value. Come out to
" the back of beyond " in Africa yourself some
time if you wish fully to appreciate your own
journal !-W. DUNCAN, J.P. (Tanganyika).

Keeping Deep Frozen Food
SIR,-Information is sought in the August

issue of PRACTICAL MECHANICS by
S. W. Poxon (Burton -on -Trent) on the
subject of keeping deep frozen food. If the
reader would write to H.M. Stationery Office
and ask for leaflet " Home Freezing of Fruit
and Vegetables " price twopence he would
obtain all the information required.-C. H.
FOWLER (Oldham).
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New " Steadfast " Hacksaw Blades
THESE new blades are made in two types,
1 the " High Speed " and " Regular

Tungsten " ; this latter being available both
as a rigid and flexible blade. The " High
Speed " blades are obtainable from min. to
24in. in length, to 2in. in width, .025in. to
".sin. in thickness and with from 4 to 32 teeth
per inch. " Regular Tungsten " blades are
available from loin. to i6in. in length, from
tin. to I lin. in width from .025 to .062in.
thickness and from to to 32 teeth per inch.
The " High Speed " blade is especially
suitable for use in modern high-speed
machines. Full details and prices of this range
of blades are available from the makers,
J. Stead & Co., Ltd., Manor Works,
Sheffield, 2.

A Cabin Cruiser for Radio Control
DESIGNED specially for the radio control

experimenter, this kit forms a 54in.
model cabin cruiser based on a 4oft. customs
launch. The sections are pre-cut to shape and
ready to assemble by slotting together. All
the parts are lettered and numbered to corres-
pond to the diagrams and instructions which
are included in every kit. The small sketch
on this page gives some idea of the lines of the

The radio controlled
cabin cruiser.

Electric Blanket Element
THE " Semplex " asbestos blanket heating

cord is simply a length of asbestos
covered heating cord which is attached
by the purchaser to an ordinary blanket
thus forming a cheap but efficient electric
blanket which will warm the whole bed.

The cord merely has to be stitched to the
blanket and no soldering is involved ; it
is made to a fixed resistance and cannot
overheat. There is no thermostat to fail,
and the cord is for use on 220-250 volts A.C.

The cord will be of special interest to invalids,
particularly those suffering from rheumatic
ailments. This product carries in addition,
a money back guarantee if not satisfied.

Prices are as follows :
4o W. to cover an area 2ft. 6in. x 2ft., 7s. 6d.
75 W. to cover an area 5ft. x 2ft. 6in., 15s.

too W. to cover an area 5ft. x 4ft., 18s.
Post paid. C.O.D. Is. 4d. extra. All en-
quiries should be sent to Messrs. Wirral
Electric, 45, Mill Hill Road, Irby, Heswall,
Wirral.

New Wolf Attachment
APORTABLE saw attachment has now

been added to the range of Wolf Cub
Home Handyman Portable Electric Tools.
An exclusive feature of this attachment
(which is fitted with a sin. diameter rip
and cross -cut blade) is that, apart from
being suitable for making straight and
bevel cuts of up to 45 degrees, the blade
can be adjusted by means of two pairs of
tapered washers so that grooves of up to
gin. in width can be made. A further feature

completed craft. The cabin lifts off in one
piece, the lifebelts being used as handles,
giving access to all engine and radio units and
batteries. The cabin is rubber -sealed to
ensure its being watertight and the craft is
designed to use electric motors or diesel
engines from 2.5 to so c.c. The retail price in
Great Britain is £9 19s. 6d., which includes
cost of packing and carriage. Further informa-
tion is available from The Model Shop (New-
castle-upon-Tyne) Ltd., 18, Blenheim Street,
Newcastle-upon-Tyne, 1.

is a permanent spring -loaded telescopic
guard, which ensures perfect safety to the
operator.

Known as the Wolf Cub No. 52 Portable
Saw and Groover Set, the equipment will
enable the home handyman to saw and
groove more quickly, more easily and more
accurately.

Two light alloy castings form a cradle
for the Wolf Cub power unit. A pressed
steel soleplate is fitted and is adjustable by
means of wing nuts for either depth
or bevel cutting. A pressed steel rip
fence is also incorporated in the soleplate
assembly so that accurate cuts may be made
without the use of scribe or pencil guide
lines. Washers for blade grooving adjust-
ment are numbered to ensure
correct assembly and are fitted
in pairs on either side of the

saw blade, the outer pair
being keyed to the saw
spindle. Simple adjust-
ment of either of these
washers varies the width
of groove to be cut. The
retail price is £3 19s. 6d.

Multi - Purpose
Thread Restoring
Tool
LAWRENCE

EDWARDS & CO.
(ENGINEERS) LTD.,
of Commercial Building,
Kidderminster, have
brought out a new

(Left)-New Wolf
portable sawing and

grooving attachment.

(R i g h t)-The " Bolt
Saver " thread restoring

tool in use.

model of their Patent Thread Restoring Tool
-the " Bolt Saver." It will beof interest to all
who have occasion to employ bolts, studs and
other screw -threaded parts as it can be used
for a variety of jobs. The first of these is
for restoring damaged threads.

Damage usually occurs at the leading
end of the thread, which, with conventional
methods, makes the tool difficult to screw
on. The " Bolt Saver " opens up to receive
the bolt or other part and does not have
to be screwed on to the damaged thread :
it will therefore dealt with any type of part
-on the bench or on the job. It is not a
cutting tool : it re-forms, or re -rolls the
damaged thread restoring its original shape
without cutting away any metal.

The tool may be used also as a " thread
gripper " for holding threaded parts in the
vice, as when cutting off lengths of studding,
modifying or machining special threaded
parts, etc. (see photograph).

Finally, the Bolt Saver " may be used
for crimping hose ferrules and " 0 " clips.

It is a precision tool in suitably hardened
and tempered tool steel and may be had
in the following sizes, which are all clearly
marked : 4in., t, in., -Lin., lin.,
9/16in., 'sin. and lin. This new model is
now in production, the following types

The Lucas
" Comet " bell.

being available for early delivery : Whit-
worth, B.S.F., A.N.F. (SAE) and U.N.F.
The price is 27s. 6d.

New Lucas " Comet " Bell
THIS futuristic cycle bell, shown in the

photograph above, is known after its
shape as the " Comet." The mechanism
employed is one of the well-known and well -
tried Lucas units and incorporates many
of the features of the " Challis " bell. The
dome is chromium plated with a red plastic
centre, and the price of this modern cycle
accessory is 6s. 6d.
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Foam Fire Extinguisher
T WISH to make a two -solution foam
1 which is stable. The type used in foam
extinguishers is required, but as it will
come into contact with the skin during
its use I am rather dubious as to using
the sulphuric acid -sodium bicarbonate
solution. Could you give me such a
mixture of solutions ?-john Harrison
(Leeds).

AHARMLESS foam which is fairly stable
and which can be used for fire -

extinguishing and for other purposes is pro-
duced by the following method : sodium
bicarbonate 22 oz., aluminium sulphate 3o oz.
Dissolve t lb. of the above in one gallon of
water. Then add 2-3 oz. of saponin and stir
rapidly to produce the white foam.

Another formula for foam production is :
soda ash palmitic acid 3oolb. Dissolve
this soda ash in a small quantity of water.
Add the solution drop by drop to the palmitic
acid and heat in a basin. Then add magnes-
ium phosphate, 2751b. Stir rapidly until foam
is produced.

Palmitic acid is rather difficult to get. In
place of it, you may use palm oil, or even
mutton fat.

Coal Flowers
OME years ago I remember seeing a

0 description of how to form a pretty
coral -like growth (various colours) on a
piece of coal by feeding it with a liquid
mixture. I have an idea that ammonia
formed part of the liquid.

Could you please supply me with the
correct procedure ?-W. Fox (Hove).

TO obtain the growths which you describe,
place a few small pieces of clean coal

(or dry coke) into a basin. Then saturate it
ith the liquid made up as follows: common

salt, six teaspoonfuls ; laundry blue (or other
blue pigment), six teaspoonfuls ; water, six
teaspoonfuls ; strong ammonia, one tea-
spoonful.

When the coal or coke is thoroughly wetted
with the above mixture, pour on a few drops
of red or other coloured ink. Then set the
bowl aside and allow it to remain undisturbed.

Coral -like growths will soon appear and
will then grow rapidly. The growth will climb
up the edges of the bowl and will spread
beyond them unless they have previously been
greased. When the growth slows down, a few
more drops of ammonia on the coal or coke
will start it up again.

The phenomenon is one of capillary attrac-
tion. The ammonium salts are absorbed by
the coal or coke and crystallise on its surface.
The micro -crystals thus produced are porous.
They suck up more of the solution and crystal

Queries Assumed
growths are formed on their surfaces. In this
way, the crystals grow and spread as long as
the coal or coke is wet and as long as a little
ammonia is present.

Descaling Immersion Heater
T HAVE an immersion heater which is
I made of nickel -plated tubing with
the heating element inside. Due to its
constant use it has become heavily coated
in fur, which I wish to remove. Scraping
would be tedious and the nickel plating
would be scratched. Please tell me the
best chemical method of removing the
fur without damaging the nickel plating.
-W. Stigle (Huntingdon).

RULES
A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupon from
the current issue, which appears on the inside of
back cover, must be enclosed with every letter
containing a query. Every query and drawing
which is sent must_ bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo, Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2.

MODERATELY dilute hydrochloric acid
(muriatic acid) is the best solvent to

use for descaling. It would be wise to remove
the element and treat in a fireproof glass vessel
or earthenware vessel so as to have the reaction
under control. As soon as the scale is removed
wash free from all traces of acid in several
changes of water.

THE P.M. BLUE -PRINT SERVICE
I2FT. ALL -WOOD CANOE. New Series. No. I,

3s. 6d.
10 -WATT MOTOR. New Series. No. 2, 3s. 6d."
COMPRESSED -AIR MODEL AERO ENGINE.

New Series. No. 3, 5s."

AIR RESERVOIR FOR COMPRESSED -AIR
AERO ENGINE. New Series. No. 3a, Is.

" SPORTS " PEDAL CAR. New Series. No. 4, 5s.
F. J. CAMM'S FLASH STEAM PLANT. New

Series. No. 5, Ss."

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, Ss."

ELECTRIC DOOR -CHIME. No. 7, is. 6d."

ASTRONOMICAL TELESCOPE. New Series.
Refractor. Object glass Sin. diam.

Magnification x80.
No. 8 (2 sheets), 7s.

CANVAS CANOE. New Series. No. 9, 3s. 6d.
DIASCOPE. New Series. No. (0, 3s. 6d.
EPISCOPE. New Series. No. 11, 3s. 6d."

PANTOGRAPH. New Series. No. 12, Is. 6d.
COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series. No. 13, 7s. 6d.

MASTER BATTERY CLOCK.
Blue -prints (2 sheets), 3s. 6d.

Art board dial for above clock, Is.
OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print, 3s. 6d.

P.M. TRAILER CARAVAN.
Complete set, 10s. 6d."

P.M. BATTERY SLAVE CLOCK, 2s.
"PRACTICAL TELEVISION" RECEIVER

(3 sheets), 10s. 6d.

P.M. CABIN HIGHWING MONOPLANE.
Is.

P.M. TAPE RECORDER
(2 sheets), 5s.

The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.
An  denotes constructional details are available free

with the blue -prints.

Bituminous Paint

COULD
you supply me with a formula

for dissolving asphaltum for paint
making ?

Does this paint dry brittle and, if so,
could anything be added to make it more
flexible ?-E. W. Hall (Sheffield, so.)

THERE are very few organic liquids in
which asphaltum or bitumen is not

soluble : ordinary naphtha is the most suitable.
If the bitumen is too hard, the paint film will
become hard and brittle and will flake off,
especially after exposure to sunlight. If the
bitumen is too soft, the paint film will tend to
remain tacky, and to soften still more during
the summer time.

This difficulty is overcome by blending
together a hard and a soft bitumen. We
suggest that you gently melt down together
70 parts (by weight) of Gilsonite bitumen (or
hard asphaltum) with 3o parts of " 65 -
penetration " bitumen. After this mixture has
been stirred together in the molten condition,
it can be allowed to re -solidify.

Of this mixture, take about 3o parts and
dissolve it in about 70 parts of solvent naphtha.
The result will be an average quality black
bituminous paint which will dry with a glossy
surface. The paint can be made thicker or
thinner merely by adjusting the proportions of
the bitumen mixture dissolved in the naphtha.
The paint film can be hardened or softened
by adjusting the proportions of the hard and
soft bitumens. The aim is usually (but not
always) to obtain a paint film of maximum
hardness which can be relied on not to become
brittle on exposure or at unduly Iow winter
temperatures.

You should be able to obtain the above
bitumens (in small amounts) from any local
asphalting firm.

When making up the paint, melt the
bitumens first and then very cautiously add
the solvent, so that the molten bitumen is,
as it were, thinned out gradually by the
solvent. This is a much better method than
dissolving the cold bitumen lumps in the hot
solvent.

Dyeing and Waterproofing a Sail -
Removing a Painted Number

HAVE a boat sail the colour of which
was originally turkey red and which

has faded unevenly due to being left un-
covered when furled ; also a number has
been painted on it.

Can you suggest any method of im-
proving the appearance by some form of
permanent dye ? It would not matter if
it changed the colour of the sail provided
the finished result was even. If it proofs
the sail so much the better.

Will any preparation remove the
painted number without damaging the
canvas ?-Wm. J. Reynolds (Cheshire).

YOU
might dye the sail and make a per-

fectly good job of it, but the chances
are very much against your doing so. It all
depends on the age of the sailcloth, its compo-
sition texture, state of wear, surface condition,
degree of contamination, choice of dye, method
of dyeing and other variable factors.

Few dyes will withstand the vigorous
exposure given to sailcloth, and the few
special super -fast dyes require special experi-
ence and equipment.

As you want to waterproof the sail as well
at to dye and assuming that you have no
objection to the use of a green stain which,
on new sailcloth, would give a green appearance,
but which on previously dyed material may
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give any colour, we suggest copper naphthenate.
It is obtainable from many chemical supply
firms. It is manufactured by Messrs. Thomas
Tyrer & Co., Ltd., Stratford, London, E.r5.
Two pounds of the material should suffice for
even a large sail. Essentially it is a metallic
resinate, made, from petroleum by-products.
It is quite insoluble in water and that is why
it is such an excellent rot-proofer
and water resistor. Dissolve sufficient of the
copper naphthenate in white spirit, paraffin,
benzol or solvent naphtha to make up a dark
green solution. This is then brushed on to
both sides of the sail and left to dry out.
If the resulting stain is not dark enough the
process can be repeated. The result will be a
sail which has been thoroughly water and rot
proofed at a minimum of expense. Normally
the colour would be green, but that question
will be decided by the previous colour of the
sail.

If the number has actually been painted
on the sail, it would be fairly easy to remove
it by treatment with one of the many paint
removers now obtainable. Failing that, apply
a mixture of equal parts of benzene and
acetone kept well shaken up. This mixture
will soften any type of paint, including
cellulose paint. It is customary to dissolve a
little candle -wax (say, 5 per cent.) in the
mixture to prevent its evaporating away too
speedily. After the paint has been softened,
it is scraped off the sail with the blunt edge
of a knife. Do not attempt to bleach the
number away with any bleaching agent,
however mild, since this will inevitably bring
about the deterioration of the sailcloth,
particularly as the latter is so much exposed
to the influences of the weather and of the
sea air.

Choke for Fluorescent Tube
T WISH to wind a choke for a 3o -watt
1 3ft. fluorescent tube. Would you
please advise me what size core to use,

NEWNES PRACTICAL MECHANICS

the thickness of wire, the number of
turns, etc.-W. Townrow (Essex).

THE core of the choke coil could be built
of Stalloy stampings approximately

o.or4in. thick to the dimensions given below.
A coil on the centre limb of the core should be
wound with 1,800 turns of 25 s.w.g. enamelled
wire with a layer of thin paper between each
of the layers of wire. An air gap should be
left at each of the points A B and C of the
core. This gap provides a means whereby
the choking effect can be adjusted if required
and should be used to give approximately
0.34 amps through the lamp under working
conditions, or 503 volts across the lamp. An
air gap of approximately o.o25in. will probably
be suitable. The gaps can afterwards be filled
in with fibre or similar material so that the
core can be clamped up solid.

Information
Sought

Readers are invited to supply the required
information to answer the following queries.

Stencil Film and Paint for Screen
Printing

PLEASE
tell me how to make stencil film

for screen printing and a formula for
making paint to use with it.-J. NOLAN (Eire).

Cutting " Perspex Discs
IWISH to cut r lin. circular discs from

1 clear Perspex sheet I/i6in. thick. Could
you recommend a cheap tool for doing this
job, or alternatively how to make one ?-
J. A. SCOTT (Renfrewshire).

Cosmic Accumulator
CAN you please tell me how I can make

a cosmic accumulator " ?
I believe it consists of a paper core pointed

heavenwards. I would like more details.-
N. COOPER (Birmingham, 7).

Electric Blower for Church Organ
T INTEND to convert a hand -blown church
1 organ to electric blower. Can you tell
me how to connect up the electric blower
to the present bellows ?-G. HERRIOT-

r.. HUNTER (Edgware).

35X;

Build up core to fiflthick

Details of the Stalloy stamping core for
fluorescent tube choke.
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Electro-magnet Details
IWISH to construct an electro-magnet,

1 which will operate from a 12 volt
D.C. supply. It will be required to lift a
4 oz. weight at a distance of approxi-
mately tin.

Please tell me the number of coils
needed, and the size of wire, also the
current it will consume.-M. Reed
(Crawley).

sc /. section

414
stc

r -
Coll

Pulver a if section
Details of the electro-magnet for

Mr. M. Reed.

WE suggest that you build the electro-
magnet core and plunger of soft

iron or mild steel to the dimensions given
above. The coil could be wound with approxi-
mately 11 lb. of 23 s.w.g. enamelled wire and
will take about o.7 amps. A lower current
could be used when the plunger is in the
energised position and, if required, you could
perhaps arrange for the plunger to separate a
pair of contacts when it reaches the end
of its stroke, in order to reduce the coil current
and heating. These contacts should be con-
nected in series with the coil with a resistance
of about 3o ohms connected across the
contacts.

"Wet and Dry" Indicator
T RECENTLY purchased a mercury
1 barometer in the top of which is a wet
and dry indicator. This part is not function-
ing and I should like to know the principle
on which it works. The base is a plate on
which is engraved in a circle from wet to dry
in to stages. The indicator (or hand, as it
were) appears to be made from a piece of
hollow wood or cane about r/t6in. in diameter,
this being mounted on a stem of some sort
and fixed with what appears to be beeswax.
The other end of this stem is fixed to the
base plate with the same medium. Can you
give me any idea as to what materials were
used in the making of this instrument and the
principle on which it works ?-P. A. BLAKE
(Sittingbourne).

Silvering Mirrors
CAN you suggest suitable formulae for

preparing mirrors by the spray solution
method ?

I have been experimenting with a two -
solution spray method, viz., the orthodox
silver nitrate/ammonia solution is drawn
through a twin jet spray gun and meets a
second solution made by mixing just before
use :-

(a) Dextrose (Glucose) zoz. I
Formalin Solu. Inoz. of each r partWater to 2 pints to 4 of water(b) Caustic soda, 2oz. just beforeHydrazine sulphate, use.

Water to 2 pints
This gives a film of silver on the glass

which is rather thin and takes too long to
build up.

Can you suggest a modification of the

solutions I am using or some possibly more
satisfactory formulae ? - L. OLDHAM
(Liverpool, to).

Refilling a Compass
T HAVE refilled my compass with
1

carbon -
tetrachloride, but it appears on inspection

to be attacking the rubber seal in the bottom
of the bowl. Could I use Lockheed hydraulic
fluid instead ? Would it affect the card,
which has the appearance of mica ?-
T. ALLEN HENDERSON (Shetlands).

Making Jewellers' Pads

CAN
you help me in the construction of

jewellers' pads for displaying rings ?
I propose fitting new centres to existing frames
with fewer slots than the existing ones.
I find the slots" are formed by recessing

strips of wood and gluing the back
of the next row of recessed strip to form the
rows of slots (see sketch). My problem is to
cut the recesses in quantity to a uniform depth
and width, to avoid the work involved in
cutting them individually.-D. MITCHELL
(Fife).

Slots cut

Construction of
jewellers' pads

Strips g/ued
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Dealing with seized woodscrews
Woodscrews which have been in the wood for some time
often become rusted and seized. Shell Easing Oil provides
a simple remedy for this. Drill a small hole beside the
head of the screw, pour in a little Easing Oil, and leave it
to soak for several minutes. Next, try to turn the screw
a little way in a clockwise direction, and then unscrew it in
the normal manner. It should come away easily.

Shell Easing Oil

GAMAGES
The Wonderful Store for the Practical Mechanic

Nowhere else can you find such an amazing variety of tools and materials
* for the Practical Mechanic as at Gamages. There are always many special

offers at real money -saving prices.

SEE -AT -A -GLANCE STANDS
FOR WORKSHOP, GARAGE, OFFICE OR FOR

THE HOUSE
Specially designed no searching. At a glance

you have the item you want. to hand.
20 Transparent Plastic Trays with 40 separ-
ate compartments. Strong aluminium tube

solidwoodenbase. Varnished. 911n -
pillars and cross -piece mounted on

x 61in. overall. Height 15in.
Post & Pkg. 2/9. Wall Bracket type.

6 Rack size. 9in.
high, projecting to
llin. 2.13 Post &
Pkg. 1,6.
12 Rack size. l6in..
projecting to 111n.
37/13 Post & Pltg.2I-.Tool

List
FREE

`SEWTRIC' GRINDER
POLISHER

Recommended by us for long and
reliable service

For grinding, polishing, sharpen-
ing, milling, carving. burring.
tapping, engraving and cleaning
on Metal. Wood, Glass, Plastics.
Stone. etc. 16 h.p. 220,250 volts
universal mains A.C.;D.C. For
5 speeds from 2,500 to 8.000
r.p.m. Complete with
4 in. Grinding Wheel L8 . 10and a 4 in. CalicotHuff
Or 9 Mthly Payments of 2014
Flexible Shaft Sly- extra r
Carr. & Pkg. 5:- in Eng. and Wales.

Scotland 7 6.

Mechanic's & Handyman's
TRY & MITRE SQUARE
New design, lightweight head.   ..,
Rust resisting finish. Double
hair -line bevel gives a much -
wider view. Spring held scriber
with hardened tip in foot of
121n. rule which is graduated
on one side by 1/8ths and
1/16ths, and on the reverse 8/A Po,i .c
with 1 16ths and 1,32nds. u Pi,;. 1 -.

*

Clamp -on Table
pattern with
3 Trays. Useful
for Pins,
Clips etc. 1816
Complete
Post & Pkg. 1:3.

' PICADOR ' NICKEL
TOOL RACK

'11;q:/trAk"'

Steel strip size 29in. x lin. with Post & Pkg. 1:6.
twelve heavy quality, spring -loaded
tool clips that slide along the steel bar as required

GAMAGES, HOLBORN, LONDON, E.C.1. HO L 8484

ENNETT COLLEGE
can train your mind to SUCCESS
THROUGH PERSONAL POSTAL TUITION

A FREE book vital to your career!
Read how the famous Bennett College can help you to success ! Send now for
this recently published FREE book, " Train your mind to SUCCESS," which
tells you about The !Bennett College proven success in postal tuition ... and how
it can help you to success in your career.

Agriculture
Architecture
Aircraft Maintenance
Building
Carpentry
Chemistry
Commercial Art
Diesel Engines
Draughtsmanship
Electrical Engineering
Electric Wiring

Forestry
Locomotive Engineering
Machine Design
Mechanical

Engineering
Motor Engineering
Plumbing
Power Station Eng.
Quantity Surveying
Radio Engineering
Road Making

Accountancy Exams.
Auctioneer's Exams.
Auditing
Book-keeping
Civil Service
Commercial Arith.
Costing
English
General Education
Geography
Journalism

Sanitary Science
Steam Engineering
Surveyor's Exams.
Surveying
Telecommunications
Television
Textiles

IIIN 1. t. In .try Elira ra ======
 TO THE BENNETT COLLEGE (DEPT. 1.76N), SHEFFIELD
I Please send me, without obligation, a free copy of " Train your

mind to SUCCESS " and the College Prospectus on :

I
$

GENERAL CERT. OF EDUCATION R.S.A. EXAMS

blOW

Languages
Mathematics
Modern Business

Methods
Police Subjects
Salesmanship
Secretarial Exams.
Shorthand
Short Story Writing

and many others

SUBJECT

NAME

ADDRESS

AGE (if wider 21) Please write in Block Letters

NB Mg MS IBM IMP 111111 NM /I No  19 ow IMO MIN In

PLATED

BARGAIN
PRICE

10/6

TN/l COUPON
COULD BE YOUR

PERSONAL PASSPORT

TO SUCCESS.

*Ad &Mg/
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GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
S.E.13.

Tel Lee Green 0309. Nr. Lewisham
Hospital.

TERMS: CASH WITH ORDER
(No. C.O.D.).

All Goods sent on 7 days' approval
against cash

MAINS TRANSFORMERS. Input 200/
230 volts OUTPUT 0/9/18 volts at 3/4
amps., 25/- each ; another output 125.10/12',
volts 2 amps., 25/- each ; another suitable
for soil heating, garage lighting, etc.,
0/14/171 volts, 20/25 amps., 52/6 each ;

another 4 volts 20 amps. twice, 35/. each.
EX -GOVT. ROTARY CONVERTORS
24 volts D.C. Input 50 volts 50 cycles. I

phase at 450 watts. OUTPUT (complete
with Step Up Transformer) from 50 volts to
230 volts, E13/10/- each or CONVERTOR
only L9/10/- each.
EX -NAVAL ROTARY CONVERTORS
110 volts D.C. Input. Output 230 volts 50
cycles I phase 250 watts capable of 50 per
cent. overload, in good condition, guaran-
teed weight approx. 110 lb. L13/10/- each.
SPARK COILS complete with trembler,
at spark on 4 co 6 volts, 17/6. P./P., 1/6.
TOTE SWITCHES multi contact, with
operating gear, large 25/, small 15/-.

H.P. D.C. MOTORS, 110 volts, 3,000
r.p.m. new, large size, 35/-; starters to
suit 'N.V.R., 25/-.
MAGSLIP motors, 50 volts A.C. large
size, as new, 8/6. P./P., 1/6.
A.C. MOTORS, 230 volts, sewing machine
size, 35/-.
IRON CLAD safety switches, 2 pole,
DP/DT 250 volts, 60 amp. new, 18/6. P./P.,
1/6.
D.C. MOTORS, 24 volts, large size, 8/6.
P./P., 1/-.
ROTARY CONVERTERS, with all
smoothing and control, input 28 volts,
D.C., output 300 volts, 260 mA, 150 volts,
10 mA and 14.5 volts at 5 amp., all outputs
are D.C., as new, 45/.. P./P. 2/6.
LARGE METER movements, fairly low
F.S.D. average 6 in. deflection, high
quality, 7/6. P./P., 1/6.
MOVING COIL meters, all 2 to 3 in.
dia., damaged cases or glasses. 3 for 10/-,
guaranteed one sound meter ; 6 for I8/-,
two sound meters, no junk, all are, or
suitable for, M/A meters.
MAINS TRANSFORMERS all 200/250
volts primaries (New) Heavy duty Output
combination of 0/6/12/18/24/30/36 volts 4/5
amps., 38/6 each. Ditto 6/8 amps., 51/6 each.
Ditto 15 amps. Output 75/. each. Another
with combination of 0/6/12/18/24 volts 6/8
amps., 51/6 each-. Ditto 10/12 amps., 58/6
each. Ditto 25/30 amps. Output 85/. each.
MEDIUM SPOT WELDER TRANS-
FORMERS. Input 200/250 volts, OUTPUT
combination of 0/2/4/6/8/10/12 volts at
50/70 amps., £7/7/6 each. Ditto 120/150
amps. Output, L7110/- each.
PRE -PAYMENT 1/- SLOT METERS
200/250 volts A.C. 10 amp. size only, 100
per cent. overload set at 2d. per unit
(guaranteed 12 months), L3/17/6 each.
Ditto credit type 10 amps. only, 25/- each.
RECTIFIERS FOR CHARGERS 6 or 12
volts Output 2 amps., 9/6 each, 4 amps.,
22/6 each, 6 amps., 36/- each. MAINS
TRANSFORMERS to suit, 25/-, 30/- and
46/6 each respectively.
EX -CANADIAN EX -GOVT. ROTARY
TRANSFORMERS for No. 19 receiver.
Input 12 volts D.C. OUTPUTS 275 volts 110
M/amps. ; also another output of 500 volts
50 M/amps. completely smoothed, 30/ -
each.
AUTO WOUND Voltage changer
TRANSFORMERS. Tapped 0/110/200/
230/250 volts 200 watts, 48/6 each ; 350
watts, 57/6 each ; 500 watts, 76/6 each ;
1,000 watts, L6/5/- each ; 1,500 watts,

i8/5/- each ; 3,000 watts, f17/10/..
EX-R.A.F. ROTARY TRANSFORMERS
Input 24/28 volts D.C. OUTPUT. 1,200
volts 70 Miamps. 3 hour rating, 10/- each.
Ditto 18/24 volts D.C. Input 450 volts 50
M/amps., Output constant, 25/. each. These
latter ones can be used as motors off A.C.
mains with a little alteration.
ROTARY CONVERTORS. Input 24
volts D.C. Output 50 or 100 volts A.G. 500
cycles I phase at 300 watts, 03/10/. each.
Any TRANSFORMERS made to order
within 7 days from date of order. Please
ask for quote. Numerous other items in
stock. Please ask for quotation.
Clients in Eire & Northern Ireland, please
ask for quotation as to carriage charges.
The above charges only apply to England.
Open all day Saturday. Splendid odd bargain

for visitors.
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ibrax
BRAKE BLOCKS

FOR SURE STOPPING

AND A LONG LIFE
FIBRAX BRAKE BLOCKS stand up to the toughest test-
the split-second emergency. Yet they brake smoothly
and firmly. Two types: SOFT RED for alloy rims,
BLACK for steel rims.
Ask our dealer .for "FIBRAX "

FIBRAX LTD., 2 TUDOR STREET, LONDON, E.C.4

for Miles More Enjoyment

No. 75 " COMET " BELL
Incorporating the famous Lucas Challis
type of mechanism. ' Chromium plated
dome, red plastic centre and trigger lever
(registered design). 6/6

No. 32 REVOLVING DOME BELL

Double chime with Lucas
brass bell, metal dome, clear
ring. Chromium 10/6

"GEM CYCLE LOCK

A strong effective safe-
guard against theft.

Chromium 5/6

"141 oi the Add"

Cycle Accessories

CYCLOMETER

For 24, 26, 27 and
28" wheels. Com-
plete with striker.

7/6

LUCAS

" REALITE"
APPROVED
REFLECTORS

No. 46 steel
body finished
in white enamel I/3
No. 43 single
nut mudguard
fitting white
enamel.

JOSEPH LUCAS (CYCLE ACCESSORIES LTD CHESTER STREET BIRMINGHAM 6
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ELECTRO MAGNETIC COUNTERS

P.ost Office type 11A, counting to 9,999.
2 to 6 volts D.C., 12/8 each, post 1.!6.

LNSPECTION LAMP. Fits on forehead.
leaving hands free, battery case clips on
belt, 7/8. post 1/6. TRADE supplied. Case
lots of 50. 212/10!-. Cge. paid In England.
Takes E.R. Battery No. 1215, 2/8, post 9d.
VENT -A XIA FANS. -Brand New. Silent
running. 230/250 volt AC., 1.30;-. 12 volt
D.C., 90'-. Post 3/-.
CHARTBOARDS.-Complete with panto-
graph arm, perspex scale, protractor head.
Ideal as a drawing board, 17in. square.
Brand new, 25/-. Post 3/-.
HEADPHONES, Balanced Armature. -
Very sensitive sound powered 12:6 Pair.
post 1/6. 2 pair can provide 2 -way corn
munication without batteries.
ROTARY CONVERTERS. -Input 24 v.
D.C. Output 100 watts at 230 v. A.C. 150
watts at 200 v. 92/6, also available In metal
case with switch, 105/-. Cge. 7/6.
ROTARY CONVERTERS. -Input 24 v.
D.C. Output 150 watts at 230 v. A.C. 200
watts at 220 v., in wood case with 0'300
voltmeter, 4 position switch and voltage
regulating resistance 150/-, 12 v. input 1701-
Cge. 10,-.
BULKHEAD FITTING.-ain. diam., flat
tripod type, suitable for lamps up to 100
watt, complete with pushbar switch lamp -
holder. Ideal for farm buildings, garages.
greenhouses, etc. Brand new, 17/6, post 2/6.
ROOM THERMOSTAT. -Adjustable 45
to 75 deg. Fahr. 250 volts 10 amp. A.C. Ideal
for greenhouses. etc.. .35/-, post 2 -.
MOTOR. -12 volt D.C.. Min. x 2in. approx.
3,000 r.p.m. with speed regulator in end cap.
A precision job, 12/6, post 1/6.
GEARED MOTORS. -4 r.p.m. at 12 volts.
8 r.p.m. at 24 volts, very powerful, supplied
with a suppressor which can easily be re-
moved. 351-, post 2/6.
TERMINAL BLOC KS. -2 -way fully pro-
tected No. 5C/430, 4/- doz., 50 for 15/-, or
100 251-, 3 -way, 8/- doz., 30/- for 50. Post 1/6.
VARIABLE RESISTANCE. -I60 ohms, 2
amps. on 101In. Twin Ceramic formers with
control handle. Suitable for dimming, etc.,
35,-, post 219.
TELEPHONE SETS, MODERN DESK
TYPE. -28/17/6 per pair complete.
WALL TYPE also available, 2 complete
units £5. Batteries 5/6. Twin Wire 5d. per yd.
RELAYS, HIGH SPEED SIEMENS 1,700

-1.700 ohms, just the job for radio -con-
trolled models, 1716 each. Post 1/3.
INSPECTION LAMPS with wire guard.
strong clip. S.B.C. Holder. 221t. C.T.S.
flex. Ideal for all car owners. 17/6, post 2/6.
CHARGING RECTIFIERS. -Full Wave
Bridge 12 volts 2 amps.. 13'6, 4 amps.. 2216.
2 amp. Transformers 24/-, 4 amp. 27;3, post

GENALE X EXTRACTION FANS. -2301
250 volts 50 cy. Induction motor, 1.350 r.p.m.
85 watts, 9M. blades, silent running, 26151-.
Cge. 7,6.
A.C. MOTOR. -230 volt, 50 cy.. 150th
h.p., 3,000 r.p.m. Series with governor,
60/-, post

3MOTORS, 1 third h.p. 1,425 r.p.m..
2 shaft. Ball Bearings, 220/230 volts. Contin-
uous rating. Brand New. £61101-. Cge. 10!-.
A.C. MOTORS, Capacitor 230 volts 1'10 h.p.
cl,g425 r.p.m., 7ln. x bin. x 5in. overall, 23/10/,

12124 VOLT D.C. MOTORS with double
ended shaft 2in. x 3in.. 8/6, Postage 16.
HEADPHONES, HIGH RESISTANCE.
-4,000 ohms. New. 12/6 pr., post 1.6.
SWITCHES. -A row of 5 in a flush mount-
ing bakelite moulding 511n. x 1 lin. x 2in.
Ideal for model railways, 516, post 1/6.
VACUUM PUMPS or Rotary Blowers. -
Ex R.A.F. Brand New. 7 cu. ft. per min.
10 lbs. per sq. in. at 1.200 r.p.m. Size 6in. x
4in. x 4in., 2 x lin. shaft, 22/6 each, post 2/9.
PORTABLE ELECTRIC BLOWER. -
220 watts 220-230 volts. Enclosed type with
handle, 8ft. of metallic flexible hose and
nozzle, 7 yds. C.T.S. flex. 1301- complete.
Carriage 7.6.
VOLTMETERS, D.C.-0-23, 0-40, or 0-300.
2in. Flush, 10/6 each, post 1/6.
INSTRUMENT RECTIFIERS. -Full wave
Bridge 1 mA.. 8/8; 5 mA., 7/6: 50 'mA.,
5/- ea.,

ea", postACELLTESTING VOLTMETERS. -3-0-3.
In leather case with prods. 251-. post 2,-.
VOLTMETERS for A.C. Mains 50 cy.
reading 0 to 300 volts with clear 5in. dial
only. 60/- 241n. Flush, 25/- ; 0/15 volts
A.C./D.C. 211n. Flush. 15/8. Post 116.
AMMETERS.-2in. Flush Moving Colt
D.C, 030. 10/8: 0:50 or 50-0-50, 12'6 ea.
Post 1/6.
JACK PLUGS. -2 contact, 2/6 each, 27/-
doz., quantities available.
LOUDSPEAKERS. -P.M. 12in. Plessey.
3 ohms, special price 3216. post 2'-. Also
10in. in Portable Wood Case 17in. x 17in. X
6;in. complete with flex and plug in npccialcompartment, only 50/, carriage

WILCO ELECTRONICS
Dept. P. 31.

204, LOWER ADDISCOMBE ROAD
CROYDON.
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M.O.T. TO CONTROL ROAD SPORT ?
IF amendments to the Road Traffic Bill,

1956, recently introduced by the House
of Lords, are adopted, it will mean that

the control of all road sport will be placed
in the hands of the Minister of Transport.
This amendment was added after the Bill
had passed through all its stages in the House
of Commons. The amendment relating to
cycle racing on highways reads : " Clause Iz
Regulation of cycle racing on highway :
12.-(I) Any person who promotes or takes
part in a race or trial of speed on a public
highway between bicycles or tricycles, not
being motor vehicles, shall, unless the race
or trial is authorised, and is conducted in
accordance with any conditions imposed, by
or under regulations under this section, be
liable on summary conviction to a fine not
exceeding two pounds." The R.T.T.C.
saw in this an opportunity for a covert
attack on the B.L.R.C. by inspiring Lord
Hailsham to move an amendment to the
Clause in the following terms : " Provided
that this sub -section shall not apply to an
individually -started time trial, that is any
organised competitive cycling event in which
each individual competitor starts at a different
time of the day, separated from that at which
the last competitor in the same event started
by a lapse of not less than one minute, and the
placings are determined entirely by elapsed
times." One would have thought that a sport-
ing body would not have attempted by such
an amendment to give the impression that its
own sport was not in need of control and by
implication suggesting that B.L.R.C. events
arc. One might equally have thought that the
proposal that sport should be controlled by
the M.O.T. would have caused the three main
bodies concerned to have presented a united
front and to have opposed the amendment
in general terms, stressing that all cycle sport
is so well controlled that such an amendment
was unnecessary. It is typical, however, of
the methods adopted in cycling politics that
the R.T.T.C. should have acted in this way.
Unfortunately for them, however, Lord
Hailsham's amendment was withdrawn, after
Lord Mancroft had stated that the Govern-
ment would let time trials go on in the manner
in which they are at present conducted. He
went on to say that circumstances may
change, however, and even time trials may have
to come under some control, and that they
could not be given a completely free hand
because changing conditions on the road
may one day make it necessary for some form
of control to be imposed. The plain fact is
that time trials are no better organised than
massed start events. There is less danger in a
massed start event than a massed finish at
high speed and this can happen whether the
event is a time trial or a massed start event.
Attention was drawn to one or two mishaps
which have happened in league events. No
one, however, drew attention to the numerous
accidents, some fatal, which have taken
place in time trials. The R.T.T.C. has had to
issue warnings about riders riding at high
speed in time trials with their heads well
down, because some riders have ridden into the
backs of stationary lorries. If the Government
cares to investigate the history of time trials

it will find that there have been plenty of
mishaps, and very few indeed in League events.
Moreover, they would find that League
events are far better organised and marshalled
throughout the race than are time trials. It
would be manifestly unfair, therefore, for
the law to be amended in such a way as to
make an invidious distinction between the
two forms of racing. We are glad, therefore,
to know that Lord Hailsham's amendment
was defeated. In saying this, it must not be
implied that we are in favour of the Ministry
interfering with this innocuous road sport,
whether time trial or massed start. The N.C.U.
and the R.T.T.C. see in the proposed new
measure a rod with which to attack the League.
These two bodies have been doing their best
for 15 years to get this newer and much more
popular sport abolished, and in the early days
I found it necessary to draft a memorandum
to the Minister setting forth the facts and I
was a member of the deputation which
presented it to the Minister of Transport
and gave him some background history. At
that time, legislation had been proposed
largely on the strength of underground
attacks by the N.C.U. In view of what I had
to say on behalf of the League, the legislation
was dropped. It is noted that the N.C.U.
and the R.T.T.C. have not registered any
official opposition to the introduction of the
new clause.

Quite naturally the League resented this
attempt at unfair differentiation and I,
therefore, asked the chairman of the League
to arrange a meeting with the Minister at
which I would be present to put the League's
case. This meeting took place, and I was able
to inform the Ministry of some facts concern-
ing cycle sport and time trials of which it was
admitted they were in ignorance. It is possible
as a result of that meeting that the new clause
may be redrafted. The League alone, when it
has raised opposition to Government inter-
ference, has fought its battles on behalf of
time trials and team time trials, as well as for
massed start events.

It is necessary also to point out that the
only cycling representative on the M.O.T.
Committee on Road Safety is R. C. Shaw, the
Yorkshire Secretary of the C.T.C. It is well-
known that Yorkshire has dominated the
cycling movement almost from its inception.
Mr. Shaw, for example, succeeded another
Yorkshireman as secretary. Now Mr. Shaw's
views on road sport are well known. One has
only to refer to the Dagenham Road Safety
Debate in 1948 to realise that although the

C.T.C. is only concerned with cycle touring
(although it endeavours to disguise the
activities of some of its members on the road
by calling them hard rider " sections) it is
endeavouring to poke its nose into a subject
on which it knows precious little, and upon
which it is not empowered to speak. The
previous secretary, now president, had some
bitter criticisms to make of the League,
although it is true that he withdrew some of
his remarks later on. The remarks of R. C.
Shaw at the Westerley dinner, when he
attacked road racing, is a further example of
his views. It is unlikely, therefore, that the
M.O.T. Committee on Road Safety when it
discussed road sport received any advice in
its favour from this self-appointed authority
on road racing. It is grossly unfair that the
League is not represented on this committee,
and in our interview with the Ministry we
stressed this point. One wonders how much
Mr. Shaw had to do with the introduction
of the new clause in the Road Traffic Bill, for
it is known that when Hughes Hallett, M.P.,
asked in the Commons whether any action was
contemplated on road sport, he had previously
discussed the subject with R. C. Shaw.

Is it also coincidence that his name is
introduced whenever the question of road
sport was discussed in other quarters ? It
would appear that the attempt to get massed
start racing abolished or controlled having
been defeated in the House of Commons,
they turned to the House of Lords. The
attempt to get time trials excluded lends
colour to this suggestion, for it is known
that Yorkshiremen are in favour of time
trials. The League says that it is their opinion
that the Lords have been misinformed,
deliberately misinformed. For the information
of R. C. Shaw and his coadjutors, may I
inform them that I made it my business to
put the Ministry wise on all of these matters.
It may be that the R.T.T.C., the N.C.U. and
C.T.C. are seeking by this subterranean
method to get the League abolished, or its
sport emasculated by rigid control and thus
remove the need for negotiations for an
agreement between the bodies. I see here
the same underhand methods which have
permeated the sport for years, and the
R.T.T.C. has only itself to blame if those
methods recoil on them.

The Ministry should not too blindly
accept any advice from its Road Safety
Committee on road sport, since there is no
one on that committee competent to express
a valid opinion concerning it.-F. J. C.

The Oriten-the first Decenuuple, built by the IValthatn Alnfg. Co., WalthantIlass., about 6o
years ago, It was intended for pacing and trackwork. It was 23 ft. gin. long, weighed 3051b,

and used loin. wheels with tin. tyres.
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MOST people with a bicycle to sell make
sure that it is in good order before
they invite a customer to see it, but

there may be a fault that has been either
intentionally or unintentionally overlooked. It
is up to the customer to find this before buying,
and this article sets out to tell him what to
look. for.

The Frame
This is the most important and expensive

part of a bicycle and it should be carefully
examined for any signs of damage. The chief
thing that could be wrong is a frame that is
twisted out of track, and this is something that
is not easy to detect quickly. One indication
that all is not well is that the wheels do not
line up when the front wheel is pointed
directly ahead. The sort of view which is
obtained is shown exaggerated in Fig. r.
Another test is to wheel the cycle in a straight
line along a smooth surface, after wetting the
tyres and seeing if two parallel tracks are
made. The back wheel should, of course,
follow exactly in the track of the front.
Another test which could be tried in a quiet
road is to ride the cycle with the hands away
from the handlebars. If the machine is badly
off balance, frame twist may again be indi-
cated. None of these tests is conclusive,
however, as the same effects are possible when
the wheels are off-centre.

It is also advisable to look at the enamel to
see if it is chipped or peeling or if it has been
heavily retouched. Re -enamelling can, in these
days, be an expensive item. Pay special
attention to the top of the chain stays, under
the saddle, and to the rear fork ends. Also,
check the rear fork ends for twisting and
other damage which could have been caused
here by continually using hubs of the wrong
width or by a dislodged and jammed chain
some time in the past.

The Wheels
Apart from noting the obvious points, such

as pitted or peeling chrome, rust, badly worn
tyres, etc., always spin the wheels to see if
they are true. A slight buckle is not usually
a serious thing, but it may indicate a serious
" kink " which is beyond the mechanic's

By C. JEROME

Hints to

at Ego&
ug th

Help You Choose a Sound Machine

power to straighten.
This is even more
likely if associated with
visible damage to the
rim in the same spot.
Finally, shake the
wheel sideways to see
if the bearings are
properly adjusted.

Fig. 1. (Right)-An ex-
aggerated view of a

twisted frame.

Loose bearings will
probably mean that the
cups, cones and balls
are not in too good a
condition.

The Transmission
Under this heading

are grouped the chain -
ring, chain, freewheel,
derailleur gear, etc.
Inspect the teeth 'on
chainring and rear
sprocket for wear (worn
teeth become hook shaped) and carry out the
test shown in Fig. 2 to see if the chain is
stretched.

The chief things to look for in a derailleur
gear are correct alignment-a badly -aligned
mechanism is almost certainly damaged-
and wear in the bearings of the tension pulley
and jockey sprocket. The final test will be to
ride the machine, and ii should be tried in
every gear to see if it runs quietly and
smoothly in each.

The truth of cranks can usually be seen by
the eye, but bent pedal spindles are not so
easily detected. Riding is again the best test
and any part that is out of line will make itself
felt by a definite twisting motion. Shake the
cranks sideways in the same way as you did
the wheels to see if the bottom bracket is
properly adjusted. If it is loose and has been
so for some time, it is probable that new cups,
balls and spindle will be required.

The Saddle
A badly neglected saddle is easily recog-

nised. Beware of the saddle that sags, even
though the tension bolt is as tight as it will go.
Look to see that all the rivets are in place and
then at the leather itself to see if it is badly
cracked. A new saddle can be expensive.

The Brakes
These are probably the most important

items on the machine so far as the rider's
safety is concerned, and it is worth checking
at least that they are in working order.

Brake parts do not usually cost much to
replace, but even small replacements are worth
bearing in mind when you are deciding
whether or not to pay the vendor's price.
Small details are often a good indication of
the sort of treatment the machine has received
at the hands of its previous owner. It is worth
noting, too, whether the normal accessories
are included-such things as a pump, front
and rear lamps, saddlebag and bell.

The Riding Test
It is always advisable, before buying a

second-hand machine, to try it on the road.
The points already mentioned should be
checked, including, if possible, the "no hands"
test for frame twist. Noise is often the first
indication of a fault, so listen for noisy bear-
ings. All the moving parts should run smoothly
and silently, including the chain. If there is a
variable gear, either derailleur or hub type, try
the machine in every gear. Brake action should
be quiet and smooth with no " snatching;"
make sure, too, that nothing rattles.

Fig. a.-Testing for chain mai by holding top and bottom together and lifting away from chainring
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forMOTORISTS
BATTERY

CHARGERS
Davenset Type J as
illustrated, charges
6 or 12 volts

at I amp. ... 78/6
Atlas Type Al charges 6 or 12 volts
at amps.... 67/6
Halfords " Lancaster." First
quality charger at a remarkably
low price, charges 6 or 12 volts

Higher output chargers always in stock.

CAR LIGHTING
" Desmo " Reversing Lamp,
chromium plated 6 or 12

volts 25/-. Parking Lamp.
7/-. All chrome plated, 8/-.
Parking Lamp Sets, complete
with bracket, plugs, socket
and bulb, 6 or 12 volt, 12/6.

Lamp, all Black Bakelite body,
Unbreakable lens ...

Stop Tail Lamp, twin rear
mounted on rubber base
6 or 12 volts ... 32/6 pair

Full range of regulation
size reflectors in stock,

from 2/-.

7/ -

EXHAUST
DEFLECTORS

Polished Alloy ...
"Kensington" Chromium

Plated... 9/-
" Kay -Ay " Anodised - Chromium Plated

finish with Reflector ... 12/11

CAR COVERS
Shaped P.V.C. Car Covers
Black all welded seams.
Small size
Medium sizz 67/6
Large size ... 72'6

HUB DISCS
For Austin, Hill-
man and Morris,
from 6,'-.

TYRE LEVERS
Good quality
zinc finish 6in.
x din. x 3/16in. I/-
9in. x lin. x 2/ -
Others from ... 2/6

INSPECTION LAMPS

Eartalir
Mains Inspection Lamp
with wooden handle,
less bulb and cable ...
Combined Parking and
Inspection Lamp to work
front car battery
Others from ...

711

17/4

ORDS '=°HALF

A

ir

PLUGS
Lodge Standard ... 5/6
Lodge Sports ... 5/6
Lodge for Hot
Running Engines 6/6
K.L.G. Standard
and Sports 5/ -
Champion Stan-
dard short and
tong reach ... 5/-
Wipac Standard 3/6

RUBBER MATS
First class ribbed pattern rubber mats

from 4/6.

IGNITION CABLE per yd.
5 mm. Rubber Covered Igni-
tion or Lighting Cable ... 8d.
Best quality 7 mm. Rubber
Covered Ignition Cable ... 1/ -

Waterproof lacquered 7 mm.
Ignition Cable

SWITCHES
Metal Top with fibre base On/Off
Tumbler Switch
Toggle Switch one hole fixing

with screwed terminals ...
Push -Pull Switch with black or white knob
" Joy -stick " for steering column
with illuminated knob 6 volt
or 12 volt ... 19/6

1/6

2/6
3/6

FOOT PUMPS

As shown, exceptional
value, suitable for small
cars ... 20/ -
Other Models from ... 22/6

POLISHERS, ETC.
Chamois Leathers from 5/6
" Wettex " Car Cloth 3/10
"Spontex" Sponges 4/6,64,7/ -
Polishing Cloths from ... 1/2
Stockinette Rolls 2/6 and 4/9
Stockinette Dusters ... If-
" Nenette " Polishing Mop 13/9

MAPS AND
HANDBOOKS

Road Atlas of
Great Britain, 4/6,
7/6, 12/6, 15/-. We
stock a full range
of Instruction Books and Road Maps
Let us know your requirements.

S

DOUBLE ENDED
SETS

t6WW*
" Superslim." All Black finish.
Set of 6 sizes sin, x 3/I6in. to 7/I6in. x
Whitworth
Others from ... ... 7/3 to 37/3
Full list of tools and a,,cessories for Motorists
in Halford Catalogues -free from any Branch.

228 Branches throughout
England, Scotland and Wales.

HALFORD CYCLE CO LTD
HEAD OFFICE 45 CARPENTER ROAD, EDGBASTON, BIRMINGHAM 15

FOR WORKS, LABORATORY
OR HOME USE

T H E

"DERMIC"
OILER ,

5/9
Post Free

As supplied to Official Departments
and Undertakings, Engineering, Avia-
tion and Electrical firms, etc.
Use a " DERMIC " Oiler for clean and
accurate lubrication of models, clocks,
watches, sewing machines, typewriters,
movie cameras and projectors and any
delicate instruments or mechanism.
Can also be used for the clean and
efficient application of soldering fluid.
Packed in box with full instructions.
Get one from your local Model or Tool
Dealer or send direct to the actual
manufacturers.
S. & B. PRODUCTIONS,
Orton Buildings, Portland Road,
South Norwood, London, S.E,25.

Phone : LIV 4943

TIME
SWITCHES

Hand Wound, 35 -day, by Venner.

Beautiful movements, 24 -hour

dial. !deal for Shop Windows,
Poultry, Process Timing, etc.

Complete in metal case, 45/-,

p. & p. 2/6.

ELECTROSURP,
120 Fore Street, Exeter.

Phone : 56687.

ding factors in
d Safety

LIGHTING EFFICIENCY. . . .

MILLER Cycle Dynamo Lighting -with its sturdy
design and construction, steady powerful

beam at all speeds, and unfailing trouble -free
service -is the most efficient and economical

cycle lighting on the road to -day.

H. MILLER 8 CO. LTD.. ASTON BROOK ST. BIRMINGHAM 6

SPARKS' DATA SHEETS
Constructional Sheets of Guaranteed and

Tested RADIO Designs
Battery Operated
" MIDDY " 2-V. MiL. Most Widely Praised.
" BOSUN " 3-V. MIL. More Powerful.
" SKIPPER " 4-V. M/L. TRF.

CORVETTE " 4-V. All -Wave Suporhet,
" POCKET PAK " I -V. PORTABLE. Med.
waves only. Good phone sigs.

CHUMMY "2-V. ditto. MIL. Good Range.
" ECLIPSE "4-V. ditto MIL. S'het. V Good.
" DX.1" 1-V. S.W. Rx. Plug-in Coils.
" DX.2 " 2-V. ditto. Really Fine Results.

Data Sheets & Instructions, etc.. 3,- Post
Free, excepting ' Eclipse," 3(3.

TWO NEW' DESIGNS
" STARTER." A New " hot " I-valver for
Batt. operation. Latest high efficiency
iron -cored MIL wave coil. Ideal as a
" Stand-by " and for the beginner. Easily
converted to a 2-Valver if desired. Full-
size Data Sheet, 3;-, post free.

TO ALL DX.2 OPERATORS
Convert your DX.2 to a 3-V. T.R.F. model
with a specially designed Add -On 11.F.
Unit, increasing Range and Selectivity.
Full-size Data Sheet. 3;-, post free.

MANY OTHER RECEIVER AND
AMPLIFIER. DESIGNS AVAILABLE.

LIST 21d.
Components & Chassis Available.
L. ORMOND SPARKS (M),

Valley Road, Corfe Castle, Dorset.
'Phone Corfe Castle 377.

ELECTRIC WELDING PLANT
NEW ARC WELDING SETS by
leading makers. Examples : 85 Amps Out-
put, E22 ; 100 Amps Output, £26 ; 160
Amps Output, E34 ; 200 Amps Output, E40.
NEW SPOT WELDERS -Portable from

E25 ; Pedal -operated from ESS,
ELECTRIC CARBON WELDING
SETS for Sheet Metal and Motor Body
Work, £8.16.6.
All available for 220/250v. S.P., 400/440v.,

or any other A.C. supply voltage.
Prompt Quotations to Overseas Enquirers.

EXPORT PACKING AND SHIPPING.
Freight, Insurance, Customs and Banking

Formalities attended to.
CATALOGUE of New, Surplus and Second -
Hand Electric Welding Plant for stamp.
HARMSWORTH, TOWNLEY & CO.

Jordan Street, Knott Mill,
MANCHESTER IS.
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WATSON'S SPECIAL OFFERS

ASTRO
COMPASS

18/6
POST 2/6

These arc very fine
precision instru-
ments complete in
transit case.

POWER CNIT FOR ELECTRIC
RAZORS from 12 or 24v. batteries. Small
connector suitable for use with any 110-230v.
A.C.ID.C. razor. PRICE 15,6. Post 2.'6.
TOOL BOXES, 111in. x 10in. x 34in. Heavy
gauge steel. Three compartments, hasp
and staple, carrying handle. PRICE 716.
Post 21-.
LIGHTWEIGHT LADDERS. Extremely
useful 6ft. 101n. six stave wood ladders.
Weight approx. 7 lbs. NEW 15.6. Carr. 2'8.
BALL RACES taken from Predictor.
5/16in. bore, 7/8in. diam., kin. wide. Five.
for 14/, 10. 26/-. Post 6d.
MILLI AMP METER. 0-250 and 0-500,
21in. dlam. PRICE 15 -, Post 1

BRAND
/ NEW B.S.A.

"COM-
MANDO"
CYCLES

79/6
CARR. 5/ -

Hundreds of other bargains available. Send
4d. stamp for MONSTER ILLUSTRATED
LIST.

EASTERN MOTORS,
ALDEBURGH, SUFFOLK,

PHONE : Si

T.V. TUBES. £5 6 months' guarantee. 12in. Mullard. As
supplied for the last 4 years. 15/6 ins. carr.

Cash with order. I4in. RECTANGULAR, 0/10/-. I7in. RECTANGULAR.
Li 10/0.

or with matching O.P. trans. 10/9. Post 1/9.
V.H.F. 1124 RECEIVER. 7/6 less valves, ex-W.D., good condition ; 6 -channel
switching. Receives T.V. sound, police, fire and amateurs ; 30/5 me/s to 40 me/s.
1.F. 7 me/s. Post 2/6. Drawings and conversion data free with each set.
V.H.F, 1I25 SET. 7/9. This little set is a V.H.F. receiver, requires some modifica-
tion to put it into service. Complete with valves. Post 2/3.
R.F.24 UNIT. 10/6. New and packed. Tuning 20-30 me/s. Including 3 valves. Post V-.
RADIOGRAM CHASSIS. 29/9. Including 8in. speaker. 5 VALVE S/HET.
3 w/band. A.C. mains, complete but less valves. All used, tested, and
guaranteed. Carr. 4/6. Drawings 2/6 or free with order.
T.V. CHASSIS TO CLEAR. (Famous manufacturer.)
POWER PACK AND AMP. 29/9. 5 K.V. E.H.T. 325 v., 250 m.a. Smoothed
H.T. heaters. 6 v. 5 amp., 4 v. 5 amp., 4 v. 5 amp. Carr. 4/6.
TIME BASES. 10/6. Containing scanning coil, focus unit, line trans., 10 controls,
etc. Drawing free with unit. Carr. 2/6.
MAINS TRANSFORMER. 5/9. 350-0-350 v. Heaters, 6 v. and S v. Post 2/-.
MAINS TRANSFORMER. 3/9. 350-0-350 v. 12 v. 4 v. heaters. Primary 100-
250 v. Make ideal auto trans. Post 2/-.
MAINS TRANSFORMERS. 5/9. 350-0-350 v. 4 v., 4 v., heaters. Primary 200-
250 v. Post V-. All mains trans. 80 m.a.
O.P. TRANS. 1/3. Standard 3-5 ohms. Guaranteed. Post 9d.

Stamp only for catalogue.
MONEY BACK GUARANTEE. CWO or COD.

T.V.I2in. CHASSIS. 97/6.
Complete chassis by famous
manufacturer. R.F. E.H.T.
Unit included. Drawing FREE.
Easily fitted to Table or Console
model, owing to this chassis
being in three separate units
(Power, Sound and Vision,
Timebase) inter - connected.
THIS CHASSIS IS LESS VALVES
AND TUBE, but see our
catalogue for cheap valves.
Our L5 Tube fits this Chassis.
List of valves 127 request.
Carr. 5f.. London. 10/ -
Provinces. Channels 1-5.

REMEMBER

SATURDAY DUKE & CO.,
OPEN ALL DAY

SPEAKER SALE. 8/9 each to
clear. Bin. P.M. std. 3-5 ohms.

621 ROMFORD ROAD, LONDON, E.I2.
Tele: GRA 6677.

GREATEST
INVENTION
SINCE THE ALPHABET
Gives the RIGHT word at a

glance! Easy -Quick -Sure
[DEA AND WORD CHARTBRAm,

":" ERUDIT E
INTELLIGENT
LEARNED
LITERATE
PROFOUND

,,c/ SCHOLARLY
s D

41M

IGNORANT
ILLITERATE. 
UNEDUCATED
UNINFORMED
UNLEARNED
UNSCDOOLE .rt
UNTAUGHT use WORDS TO ALL SPEW, "or:UNTUTORED su.s.vur

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

Herbert N. Casson, the well-known
business efficiency expert, said.
64

. It Is a priceless book for all
businessmen ; it gives brilliant
word -power."

Send 210. stamp TODAY for a specimen or
the Idea and Word Chart embodied in a
descriptive brochure. You will find its new
and simple principles as vital to your daily
thinking and writing as breath is to life.
PSYCHOLOGY PUBLISHING CO., LTD.
Dept. PR/HV28, MARPLE, CHESHIRE

HUGHES 12 -VOLT SHUNT MOTORS,
taking I.25 -amps., and up to 2 -amps on load,
speed 5,000 r.p.m., external reversing termina-
tions, size 3gin. long, I pin. dia., weight 20 oz.,
oil impregnated bearings, lin. dia. shaft, a superior
and powerful motor, original cost over £7,
ideal for boats and other models, stirrers, car
heater blowers, small power tools, etc., etc.,
new unused, 10/-, post 1/4 ; 2 for 20/, post paid, ditto fitted reduction gears, with
final drives of 160 or 320 r.p.m. (state which required), 12/6, post 1/6 ; 2 for 25/-,
post paid.

NAVIGATORS CHART BOARDS, selected 7 -piece
polished wood size I7in. x I7in. x iin., fitted brass parallel
motion drawing arm hinged to board edge slide with lock
screw, free arm end fitted protractor scale marked in degrees,
also ruled transparent perspex straight edge size 10in. x 3in.
x kin., each with locking device, board back has felt or rubber
feet, with pencil holder, an ideal draughtsman's board, new and
boxed, value 70/-, our price 25/-, post 2/6 ; 2 for 501-, post
paid.

" BAMBI " GARDEN SPRAYERS, made by Fisons
Pest Control, Ltd., consists of the special glass container
holding 4 pints, marked in 1, pints, filler cap is a 1. or loz.
measure, adjustable webbing to sling on shoulder or back,
so that both hands are free. 40in. flexible tubing to the
polished brass syringe, with nozzle that gives a finely
atomized spray. Scrap those messy old-fashioned sprayers
now in general use, that require buckets, hoses, etc.,
invest in a " Bambi ", value to -day 45/-, our price new
and boxed 20/-, post 3/- ; 2 for 40/-, post paid.

" K " TYPE CYLINDER LOCKS, deadlocking and
thiefproof, has 7 concentric tumblers, instead of the
usual 5 in line, interchangeable with ordinary cylinder
locks, latchbolt reversible to suit right or left-hand

doors, no need to specify, finish black crackle and bronze.
Complete with 2 keys and all fittings, instruction booklet,
new, boxed, list price 18/9, our price 51-, post 1/4 ; 2 for
10'., post paid.

Send s.a.e. for current bargain lists.
Tel.: HAR. 1308

MIDLAND INSTRUMENT CO., Memel Circle, B'ham,11

25.52/A
(INSIDE
05)

and CORTZ
WOE/DEREUI 25 MACNIDCADON

COMPLETE
WITH
CASE;

HONESTLY RECOMMENDED BY PUBLIC
DEMAND. Quite fantastic in deep pene-
tration, magnification, brightness and wide
angle. You must see for yourself. The
greatest prismatic Continental glass in
existence ! 25 x 52 EXTRA LIGHTWEIGHT.
Bloomed lenses. for all sporting events, for
land, marine and astral use. Complete in
case with leather slings, etc. Sent for only
17'6 deposit, balance payable by 18 fort-
nightly paiments of 297. Cash price £25.
THE BINOCULAR OFFER OF A LIFETIME.

FOR 17161

EADQUARTER and

eza4t4w PRISMEX
BINOCULARS'

LENSES

WITH

MM
08.511
LENS

* NEw COATED cz.vs'Es-
>4. 8R/CNTER V/eW/e/G

NO DEPOSIT
CASH 79/6

The latest' Prismex '
Binocular. The Blooming increases
the light intake. A really good glass for day
and night use, all sports and long distance
viewing. Size 51" x 61". Bending Bar for
eye adjustment, with centre focus. Light-
weight model. Really magnificent value for
79/6. Complete with case, leather slings
and lanyard, or send 26 for packing, post,
etc., then 18 fortnightly payments of 4'11.
LISTS BINOCULARS, ETC. TERMS.

ii711

ENERAL SUPPLIES LTD.

(DEPT. E.PMC II), 196 200, COLDHARBOUR LANE, LOUGHBOROUGH
JUNCTION. LONDON, S.E.S. Open all Saturday. I e.m. Wednesday

$ Ike finest ROAD ATLAS ever published
> ...and seat® you........

'NATIONAL
ROAD
OF G

National Road
Atlas of Gr. Britain with
beautifully coloured maps to large
scale of 3 mites to 1 inch so detailed that
farms are marked by name ! 324 pages of
coloured maps, first-class roads, red, second-class
blue, MM. Transport numbers, minor roads,
tracks. 27 Town Street Plans. Index 19,000 places.
U.K. coloured road map opens to 22in. x 12in.
Strongly bound for lifetime's use -and sent on
approval :

POST COUPON NOW:

ON APPROVAL

To A. THOMAS & CO. (PSI),
25, Glovers Court, Preston.

Send ON APPROVAL YOUR
NATIONAL ROAD ATLAS.
If I return book in 10 days you
refund. I enclose 20/- . . . or
Send CO D

Name

Address-



MAKE YOUR OWN
PICTURE

POSTCARDS
The BIGGER your holiday pictures are, the
BETTER they will look. If you can use a contact
printing frame you can just as easily use the
JOHNSON EXACTUM POSTCARD
ENLARGER to make fine enlargements from
your own negatives. No special skill is required
and only a small initial outlay is necessary.

No. I for Postcard Enlargements from 21 x 31in. negatives.
No. 2 for Postcard Enlargements from 35 mm. negatives.

Both at 53/6d. (including purchase tax)
Develop your prints in CON-SOL, the concentrated liquid developer
that gives you an excellent blue -black image colour on all types of
paper. Dilute one part of CON-SOL with ten parts of water. 100 cc.
bottle 2/6d., 250 cc. 3/6d.
JOHNSON ACID FIXING POWDER prevents stains and dis-
colouration. 250 gram tin 2/3d.

AND COLOUR THEM TOO !
JOHNSON PHOTO TINTS enable
you to make a dull black and white photo-
graph into a work of art. They are brilliant
transparent dyes which only need to be
diluted with water and brushed straight on
to the print. The results are wonderful !
Small set (as illustrated) containing 9 different
colours 6/-. An 8 -page book of instructions
is supplied free with every set.

JOHNSONS OF HENDON LTD.
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the ideal
engraving tool
(or the handyman!
YOU will be really amazed by she Vibro-
Tool-the power hand -tool that is as easy
to handle as a pencil. With it you can
v, rite on steel, engrave lewellery, glass
and plastics, tool leather, carve wood
and cut stencils-and a host of other
handicraft and workshop lobs . . . with
speed and facility you never dreamed
possible.

The V.250 Vibro-Tool
complete with standard en-
graving point.

Vibro-Tool De Luxe Kit

The Vibro-To7,, which operates on the vibratory
principle, is designed for working off 50 -cycle
A.C. supplies only. Just connect to any electric
light socket or plug point. When ordering please
specify voltage.

Write for Brochure V.T.t to: BURGESS PRODUCTS
CO. LTD. (Vibro-Tool Dept.). HINCKLEY,
LEICESTERSHIRE.

Send Now for New Brochure detailing all points and
interesting features answered questions you would ask, showing machines in
use and articles such as toys, patterns and turnery made on these machines. Ask
also for details of fitments to the " Coronet " range and other makes. Is long hole
drilling a problem to you ? Send now for details of BORING ATTACHMENT
and long drills, to suit any lathes
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FITMENTS AND ACCESSORIES FOR JTH"E'
V,t;:P4

CUP CENTRE No. I Morse Taper Shank.
4 Prong DRIVING CENTRE (Positive Drive for large or small work.)
GRINDING WHEEL ARBOR No. I Morse Taper-suit any machine with

No. I Morse Taper.
REVOLVING CENTRE

WOBBLESAW-Ploughs- h" to 1". Index for quick setting and fine adjustment.
TURNING TOOLS, set of sin 18" overall, beautifully handled.
WOODSCREW CHUCK to suit any machine No. I or 2 Morse.
3 Jaw CHUCK and Self Centering 4 jaw Independent Chuck.
COMPOUND SLIDEREST-for wood and metal turning.
ELECTRIC MOTORS, Brook tt and 3 h.p.

GRINDING WHSELS, SLIPSTONES, etc.
Write : Dept. P.M., enclosing stamp, for Catalogues showing photographs

and price, etc.
8, MANSDFEIRELBI? ROAD,CORONET TOOL CO.

Also CITY ROAD MILLS, DER3Y.

Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
Street, Strand, London, W.C.2, and Printed in England by W. Speaight & Sons, Exmoor Street, London, W.I0.
Sole Agents for Australia and New Zealand-Gordon & Gotch (A/sia), Ltd. Sole Agents for South Africa-
Central News Agency Ltd. Subscription Rate (including postage) : For one year, Inland I8s. 6d.

Overseas I7s., Canada 17s.

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until September 30th, 1956, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped, addressed envelope must also he enclosed.

Practical Mechanics. September, 1956.



Free Guide SUCCESS IN ENGINEERING

One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship
Jig & Tool Design
Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship.

Elec. Draughtsmanship
Machine
Automobile
Structural
R/F Concrete
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television
Radio Servicing
Gen. Elec. Engineering
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences
Aerodynamics

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.
A.M.I.P.H.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.S.
Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
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.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Sanitary Inspector
Civil Service txams.

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
. 29)

148, HOLBORN,t LONDON, E.C.I
SOUTH AFRICA: E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

132- PAGE BOOK FREE 
SEND FOR YOUR COP

This remarkable FREE GUIDE explains :
Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.
How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MANY MTERISTING COURSES

TO SELECT FROM!

A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E.,
A.M.I.Mun.E., M.R.S.H.,
A.M.I.E.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.

Free
'aide/

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

FOUNDED 1885 - FOREMOST TODAY

Free Coupon
To : NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 548-550, Holborn, London,

Please Forward your Free Guide to
NAME
ADDRESS

SEND Off t,
COUPON'

NOW AND 8E
5EYFOR

S'aCCESS

My general interest is in : (1) ENGINEERING
(a) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross against
the branches in which
you are interested.)

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.)


