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Switch
from this

step up production .

For working within close limits, an Anglepoise is
simply indispensable. However good a worker and
his eyes may be, he must see the job. This applies in
all fine work, drilling, assembling, etc., where in-
stantly adjustable close -to -the -job lighting is a sheer
necessity.

Anglepoise throws a clear, concentrated light
right on and into the work, not in the operator's eyes,
follows the job from any position or angle, degree by
degree, at a finger -touch and 'stays put' in any re-
quired position-and out of the way when not needed.
It needs only a low -powered bulb for high-class results
-a big saving on the lighting bill (it can be supplied
with a small shade for low voltage systems). Why not

learn more about this
fine lamp by sending for
Booklet XX?

TERRY

Anglepoise
LAMP

* A SUGGESTION FOR
MACHINE MANUFACTURERS:

Why not fit your products
with Anglepoise? We will

submit samples on approval.
Some alternative bases.

Sole Makers: HERBERT TERRY & SONS LTD  REDDITCH WORCS
HT2OA

MAJOR
MAGNET

POCKET
MAGNET

POT
MAGNET

POPULAR RANGE OF

PERMANENT MAGNETS
wide range of types
for all applications

 MAJOR MAGNETS One of the melt
powerful magnets ever produced. For
Research. Educational and Industrial uses.
 POWER MAGNETS. Alton,ax magnets
in three sizes. Use where extra performance
is required.

o BAR MAGNETS.. In pairs. For general
purposes. 2" and Y sixes available.

0 POCKET MAGNETS ...Useful to every
engineer for hundreds of uses In workshop
cr home.

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

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

 BUTTON MAGNETS. For magnetic in-
dicators, doorcatches and as magnetic coll-
ectors

MINOR MAGNET

BAR MAGNETS

BUTTON MAGNET

POWER
MAGNET

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

PM39

STEEL SHELVING
72 in. HIGH
34 in. WIDE
12 in. DEEP
 Brand new-Manu-

factured in our own
works.

 Shelves ad;ustable
every inch.

 Heavy gauge shelves
will carry 400 lbs.
each.

 Stove enamelled
bronze green

 6 shelves per bay-
Extra shelves 8/- each

 Quantity discounts

Delivered free E315s.
Ready for erection.

N. C. BROWN LTD'
Green Lane Wing

H EYWOOD LANCS
- the manufacturers!

ALL OTHER SIZES avail-
able at equally keen
prices.

Telephone :
Heywood 69018
(3 lines)
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Build your own perfect
with the help of

SHIPRIGHT '
PLANS

By following Shipright ' Plans
you can quite easily build Model
Boats such as Cabin Cruisers, Motor
Yachts, Cargo Carriers, Cross -Chan-
nel Passenger Ships, Whale -catchers
and Deep Sea Trawlers, etc., all to
completely accurate scale. Each
design has been proved by the
construction of a model. ' Ship -
right ' Plans are obtainable only
from Bassett-Lowke.

Send for fully illustrated catalogue of ' Shipright' Plans.

" GWEN EAGLE "
CABIN CRUISER

Built by
Wm. Osborne & Sons.

Scale I"- I foot.
Length 40". Beam II"

MC.23/ I. General arrange-
ment Profile and Deck

Plan.

MC.23j2. Hull lines.

Price : The Set 10/-.

Separate drawings 5/- each.

scale model boat

" RING OF LIGHT "
BROADS CABIN CRUISER

Scale r -I foot. Length 27i". Beam 7".
MC.21/I. General Arrgt. Profile and Deck Plan.
MC.2I /2. Hull Constructional Details, Sheet I.
MC.21/3. Hull Constructional Details, Sheet 2.

Set of three Plans, Price 5/- each.

" DEIANERIA "
217 TON MOTOR YACHT

Scale 3/16"- I foot. Length 37(". Beam 6,1".
Set of two Plans, Price 5/- each.

BASSETT-LOWKE LTD.
18 Kingsweli Street, NORTHAMPTON

" SETTER " WHALE CATCHER
Scale i"= I foot. Length 44.1". Beam. 7i".

Set of three Plans, Price 5/- each.

" ROTARY " STEAM TUG
Scale 4"--1 foot. Length 18". Beam 5)".

Set of two Plans, Price 5/- each.

London Branch :
112 HIGH HOLBORN, W.C.I.
Manchester Branch :
28 CORPORATION STREET, 4.

RADIO CONTROLS
Equipment that will enable the user to operate,
independently, more than one control is now
demanded by most enthusiasts. 4 models are
now available, any one of which will meet the
requirements of the most discriminating user.

E. D. " BOOMERANG "
A Radio Control Unit completely wired
and ready for use in your model boat or
plane. Simplicity itself to install and most
economical in use. Transmitter, Receiver
and Escapement. Price £11.18.6 (Sold
Separately).

Other Models include :

MK. IV " MINIATURE "
Tuned Reed, 3 Channels, (Transmitter,
Control Box and Receiver less Escape-
ment). Price E20.9.7 (Sold Separately).

" EVEREST "
Tuned Reed, 6 Channels, Transmitter,
Control Box and Receiver. Price E29.3.1 I
(Sold Separately).

" TRANSITROL "
Receiver, Transmitter and Escapement.
Price E12.15.6. Receiver Only £6.1.8.

All prices include P. Tax.

Order from your Model shop.

Illustrated list, giving full information and technical details of all
Radio Controls, Mechanisms, Spare Parts, Accessories, etc.,

and the full range of E.D. Diesels, available on request.

- ELECTRONIC DEVELOPMENTS (SURREY) LTD

MAKE SOUND JOINTS SIMPLY

BY USING Multicore
ERSIN MULTICORE

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

SIZE 1 CARTON
it specifications for
radio enthusiasts.

5, -
HANDYMAN'S

CARTON
Suitable for 200 EA
average joints. 1111,1

HOME CONSTRUCTOR'S 2/6 PACK

In addition to the well - known Home
Constructors Pack (containing 19ft. 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 MUD (CORE. There's a MULTICERR
SOLDER just made for the ob you have
in hand. Here are some of them.

ARAX MULTICORE

FOR METAL FABRICATION
(Not wire -to -tag joints)

Contains 2 cores of Arax
flux-so fast that even
blued steel spring can
be soldered a ithout pre-
cleanifig. Flux residue
is easily removed with
water.

SIZE 8 CARTON

51 -
Handyman Carton 6d.

BIB WIRE STRIPPER

AND CUTTER

The 3 in 1 tool. For strip-
ping insulation without
sticking wire, cutting
without leaving rough
edges, and splitting
extruded flex. 3/6 each

MULTICORE SOLDERS LTD.,
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (80XMOOR 3636)

6 ISLAND FARM RD, WEST MOLESEY.I SURREY' ENGLAND.
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'raining with I .C.S
THE WAY TO SUCCESS

The great and growing demand of today is for TRAINED
men. Thousands more are needed, but there is no worth-
while place for the untrained.

Through I.C.S. Home Study you gain the specialised
knowledge that marks you out for promotion, for
SUCCESS ! I.C.S. teaches you in your own time -
expertly, quickly and easily. It is the world's largest
and most successful correspondence school, offering
courses for almost every branch of trade, industry
and the professions.

ADVERTISING
Practical and Mail Order
Retail and Dept. Store
EXAMS : Advertising
Ass. Joint inter I.P.A.

COMMERCIAL ART

GOOK -KEEPING &
BUSINESS TRAINING
Accountancy
Costing
Secretarial
EXAMS : Chartd. Inst.
Secs., Ass. of Cert. &
Corp. Accts. Inst of
Cost & Wks. Accts.
Inst. of Bookkeepers.

ARCHITECTURE &.
BUILDING
Drawing & Designing
Quantity Surveying
Builders & Surveyors' Clerks
Construction
Air Conditioning
Heating & Ventilating
Woodworking
EXAMS : Roy. Inst. of
Br. Archts. Inst. of Quant.
Survyrs. Roy. Inst. of
Chid. Survys. Inst. of
Bldrs.
Inst. of Clerk of Works.

CIVIL ENGINEERING
Surveying & Mapping
Structural & Concrete Engg.
EXAMS : Inst. of Civil
Engrs. Inst. of Mun. Engrs.
Inst. of Strut. Engrs.

MANAGEMENT
foremanship
Nedust. Management
EXAMS : Br. Inst. of
Management. Inter Final
& Cert. in Foremanship.

ELECTRONIC
ENGINEERING
Industrial Electronics
Electronic Computers

FARMING &
HORTICULTURE
Arable Farming
Pig Keeping
Poultry Keeping
Farm Machinery (Mainten-

ance)
Flower, Vegetable & Fruit

Gardening
EXAMS : R.H.S. General

FIRE ENGINEERING
EXAMS : Inst. of Fire
Engrs. Fire Service
Promotion

GENERAL CERTIFICATE
OF EDUCATION
Principal Subjects at Ord.

or Advanced Level
Engg. joint Board Prelim.

MECHANICAL
ENGINEERING
Subjects include :-
Welding, Fitting, Turning,
Erecting, jig & Tool Design
Production, Draughtsmanship
Maintenance, Diesel Engrs.,
Diesel Electric Locomotives,
Refrigeration,
Sheet Metal Work, &c.
EXAMS : Inst. of Mech.
Engrs., Inst. of Prod. Engrs
Soc. of Engrs. Inst. of
Engg. Designers
Cert. in Foremanship

ELECTRICAL
ENGINEERING
Illumination & Heating
Power House Attendants
Electricians'
EXAMS : Soc. of Engrs.
C. & G.
Cert. in Elec. Engg.

MOTOR ENGINEERING
Diesel Transport Engs.
Owner Drivers'

PHOTOGRAPHY
A basic Course incl. Colour

Work

RADIO & TELEVISION
ENGINEERING
Service Engineers'
Television Servicing & Engg.
Practical Radio with Equip-

ment
EXAMS : Br. Inst. of
Radio Engrs. C. & G.
Radio Cert. P.M.G.'s
Cert. in Wireless Teleg.
C. & G. Telecoms. Engg.

SALES PROMOTION
Sales Management
Window Dressing
EXAMS : Inc. Sales
Mangrs. Ass.
United Comm.Travelfers
Ass. Dip.

WRITING FOR PROFIT
Free Lance journalism
Short Story Writing

NEW -PRACTICAL PHOTOGRAPHY COURSE
Learn camera technique and how to produce
first-class negatives and prints in monochrome

or colour.

Moderate fees include ail books

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. 169D, International Buildings, Kingsway, London, W.C.2.

Please send me free booklet on Age

Nome Occupation
(USE BLOCK LETTERS)

Address

4/58

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney. Eire : 3, North Earl Street, Dublin.
India : Lakshmi Bldg., Sir Pherozsha 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.

INTERNATIONAL CORRESPONDENCE SCHOOLS
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MAINS BLOWER. 230/250 v. 1 -amp., 5.003 r.p.m.. consists of the motor
with attached enclosed fan, and funnel intake lein. die., side outlet lin. x fin.,
plinth base Sin. a 451n., finish black crackle and die cast aluminium, size overall
gin. long, 451n. wide, Sin. high, weight 75/b., a very superior blower, offered at a
fraction of original cost, new, unused, 251-. Post 3/6.
BALANCED ARMATURE RECEIVER INSETS No. 5, in black plastic cases,
the most popular and versatile of all ex -Govt. stock. Ideal as single or dual head-
phone receivers, self -energise/ microphones, 2 coupled by ordinary twin flex, pro-
vide an efficient 2 -way telephone system brand new perfect stock in sealed cartons
319 each, post II-, 3 for 10/6. post lea CT- doz., post 3'-, sealed wood cases containing
54 receivers OR, carriage 100m. 76, 200m. 10/-, 300m. 126. C.I., N.I. and I.O.M.
DOI.'
ELECTRIC PUYIPS, suitable for most liquids the popular cylindric immersible
type 24v. at which they deliver 10-g.p.m. at 20 -ft. head also give excellent per-
formance at 12 v., new in sealed cartons, 1 ft. long 30:-, post 2,,3 ; ditto 4 -ft. long 35',
carriage 5/-.
HUGHES MOTORS, shunt wound, 12 v. 15 -amp
speed 5,003 r.p.m., reversing, size 31in. long,
Tiro. dia., lin. shaft, weight 20 oz., a very superior
motor designed for anti -radar equipment, new
unused 101., post 1/6. £5 per dna. carriage paid,
ditto fitted reduction gear, giving a final drive
(din. shaft) of either 320 or 160 r.p.m., state which
required, 12F. post 1/9 : £6 per doz., carriage paid.
K TYPE CYLINDER LOCKS, deadlocking and
thiefproof, has 7 concentric tumblers. Instead of
the usual 5 in lineeinterchangeable fitting with ordinary cylinder locks, latchbolt
reversible, for right or left hand doors (no need to specify), complete with 2 keys, all
fittings and instruction booklet, new boxed. 5/-, post lei, 4 for 20', post paid.
G.E.C. RECTIFIERS, selenium, full -wave bridge, 12 v. 2 -amp., post if-, ditto
amps.. 3.6./-, post 1 6, mains transformers specially wound for above rectifiers,
233/230:250 v. input, with 511'17 v. outputs, to -charge a 2,6 or12 v. battery at 2 -amps..
15'- post 1/9, ditto 4-amps.,201- post 43, all items are brand new, complete with
charging circuit -diagram, total postage for both items 21- and 3/- respectively.
REFLECTOR GUNSIGHTS by Ross. etc., consists -of an optical mount which
contains 4 high-grade 'lenses, 3 are 31 mm. dia., bi-convex,epiano-convex, concave
negative. with smaller hi -convex objective, mount is indine with enclosed lamp -
house, fitted -reflector, rheostat and lamphoider, new unused, cost £20, our price
10' -,.post 1'9.
MODEL AIRCRAFT. R.A.P. identification, not toys but beautifully carved from
wood with silver grey finish, all are 1/72nd scale, brand new in protective cartons.
Vulcan Avro 698, a truly magnificent model of this latest jet bomber, length nose to
tail 16in., 10/-, Post 21- : Gannet A.S. Mk. 1.716, post 134 ; Hunter feMk. 1, 5/-, post 1, -;
3.29 SAAB, 5'-, post 1/- ; Chipmunk T. Mk. 10, 3/8, post 7d.
ELECTRIC TIME CLOCKS by Smiths, etc. Takes an impulse every four minutes
from ordinary 45 v. dry battery to energise the fully jewelled lever escapement, the
clock dial has setting pointers, one up to 14 days, the other up to 24 hours for setting
switch, also minute hand ; the case size 35in. dia., 3M. deep, is part brass and part
bakelite, with top cover : new unused, fraction of original cost. 25/-. Post 1/9.
LEATHER. CASES, superior hide fin. thick, box sewn, size 71in. it 4in. by 101n.
deep, rounded bottom, hinged top overlap cover fitted buckle fastener, adjustable
shoulder strap, contains a heliograph set in optically black finished brass. The
quality has to be seen to be believed, with two 5in. dia. swivel mounted mirrors, one
with vertical and horizontal control, 2 spare mirrors, fixed and adjustable arms,
tools, etc.. new unused, well worth £10. Our price, new unused, 10. -, post 3/-. Tripo
to fit these hellos can be supplied.
MONOCULARS. Tabby infra -red, consists of the optical system, variable focus
eyepiece, objective with wratten filter backing, interposed between is the image
converter cell, adjacent is the 1,500 v. Zamboni self -generating dry pile, also Her.
press switch. All complete and self-contained in metal case, size Bin. a oin. x 25in.With leather adjustable shoulder strap. New, unused, 7/6, post 2,0 : 2 for 15-.
Post 3/6.

Many other Bargaine ; send stamped, addressed envelope for fiefs,

MIDLAND INSTRUMENT CO., Moorpool Circle, Birmingham, 17
TEL.: HAR

Pupil
BADGER

at
SS

BODYBUILDING
THE FINEST HOME HOBBY !

MAXALDING, THE WORLD'S FOREMOST
METHOD OF MUSCLE BUILDING, CAN
SHOW A RECORD NUMBER OF SUCCESSES

IN MEN OF ALL AGES.

TOM BADGER
showing good muscular condition as a
result of Maxalding Home Training.

FIGHTING FIT AT FIFTY-FIVE
Postal Pupil TOM BADGER (left) is shown at
55 years of age. Engaged in an unhealthy
occupation which necessitates the wearing of a
protective respirator for 8 hours daily, Pupil
Badger maintains full fitness and a high standard
of muscular development.

PERSONAL POSTAL TRAINING
The unequalled success of the Maxalding courses in
attaining RAPID and PERMANENT RESULTS is due
to the fact that the training is arranged in accordance with
individual requirements and conditions. No stereotyped
or ready -prepared method can compare with genuine
personal supervision for results.

FREE EXPLANATORY LITERATURE
PROFUSELY ILLUSTRATED with nearly 200 photo-
graphic reproductions of pupils from 15-65 years of age,
the Brochure and Folders will be sent Without Cost or
Obligation in a sealed cover free from external advertis-
ing. No further communications are sent without the
request of the applicant. (6d. stamp for return postage is
appreciated.)

MAXALDING (PM4), IHOVEHR ERDS VKVEE4-11,

r. MMMMMMM IMM MILdieii MI MIL

Please send Free literature : PM4

am

NAME AGE

ADDRESS
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HANDISPRAY
OUTFIT

Ideal for

HOME HANDYMAN
MODEL MAKER

CAR OWNER
AMATEUR

DECORATOR

Various applications include
SPRAY PAINTING

CREOSOTING
TYRE INFLATION

DISTEMPERING

INSECTICIDE
SPRAYING

Easily carried-weighs 45Ib

Also suitable for vacuum work-Ideal for
for use in laboratory and instrument testing
-Ask for details orHandivac.

Write for Leaflet CB. 1 1 2

B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.),
P.O. Box No. 10, Dept. X, HIGH WYCOMBE, BUCKS. Tel High Wycombe 1630

CI.234

A glutton for work, a delight to handle. and
weighing only 28 lb., the sturdy, versatile

BURGESS bandsaw can be carried right to the
job. Saves you time, work and money.

* Big capacity-I2" throat depth.
* Multi -purpose blade cuts most materials ---

up to 31" thick : cuts curves with ease.
* 10" x 10" tilting table locks in any

position through 45'.
* Blade tensioning and cracking

adjustments.
* Self-lubricating roller blade -guides.

* Aluminium -alloy main frame.
* Rubber-tyred wheels with

roller bearings.
* Dust -sealed continuously -

rated motor.
* Ontoff toggle switch.

Retail Price:

f19.7.6
No. 81352/250 (225-250v. motor)
No. 88S2/200 (200-220v. motor)
No. 8852/110 (110 volts motor)

Unmotorized version
(No. BBS2IUM) with drive

spindle to take owner's
own pulley(s): Ell 3 . 17 . 6.

The unmotorized model is also
available with complete set of

fittings-as illustrated
-- -for fast and slow speed

driving by f" electric drills:
No. BBS2 BD (for Black & Decker )" general-

purpose drill) L16. 10.0
No. BBS2jWB (for Wolf or Bridges j" general-

purpose drills) 016.7.6
-1

Write for leaflets BURGESS PRODUCTS Co. Ltd. (Small Tools Division), HINCKLEY, LEICS.
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THE ' MAGSTAT
This is a precision bi-metal thermostat for
the control of alternating currents of up to
A 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 ci;:ierating temperature is
altered by rotation of the adjustment screw,
clockwise for increase and anti -clockwise
for decrease. Dimensions 2in. x )in. x tin.

PRICE : 516 each. Post 3d.

I

'in-, mow

* SUPPR ESSIT *
(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

WE HAVE A REPUTATION
MOSTATS AND LIST SOME

THERMOSTAT. CS. Convector Thermo-
stat for Space Heaters and Low tempera-
ture Ovens. 15 amps., 250 volts
40'80 deg. F. 25,c, post 5d.
THERMOSTAT. MB. For control
Electric Immersion Heaters up to 3
90190 deg. F, 15 amps., 250 volts
62.10/0, post 9d.

THERMOSTATS. PF. Room Thermo
stat, 15 amps., 250 volts A.C. Sin. x
x 2in. A beautiful instrument. Temp.
ranges 30/90, 40 100, 40/80, 60/100 deg.
as required. 62.0.0, post 6d.

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES

We stock over 200 types of element replacements
for Fires, Irons, Kettles, Hairdriers, Toasters and
Boiling Rings. Send for Catalogue.

OF

A.C.

of

kW.
A.C.

-

I)in.

F.

FOR HIGH QUALITY THER-
OUR STOCK ITEMS HERE :

THERMOSTAT. BM. 3 amps., 250
volts A.C. For control of hot -plates, vul-
canisers, etc. 50/550 deg. F. IS 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 Model Pl. Miniature Thermostat

Type ML. Constructed especially for the amateur for control of domestic Electric

gardener. The scale plate is calibrated " High- Irons and special-purpose

Medium -Low " and has a temperature range of machines where space is limited.

40-90 deg. F. Current capacity is 10 amp., 250 volts Capacity : 5 amps., 250 volts A.C.

A.C. Differential 4-6 deg. F. Size 41in. x 2in. x liin. tin. x tin. x II/16in. Single

screw fixing. Price 913 Post 3d
PRICE 35:-. Post 6d.:

a NEON INDICATOR

1

I0/6d.

BLANKET
TO DATE.

SUITABLE
OTHER
REQUIRES
CATION
(SOLDERING

SWITCH!
Post free.

..

c--<-<<

W-

FIT THIS TO YOUR ELECTRIC
UP

Double Pole Break, A.C.-D.C.
Silver Contacts, Improved Cord
Grip, Simple Wiring. Modern
Streamline Styling in Cream

Bakelite.

AND BRING IT

ALSO FOR ANY
APPLIANCE WHICH

A VISUAL INDI-
THAT IT IS ON

IRONS, ETC.)

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD SURREY
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-NEW

AN
IN IMPORTANT

BOOK
about YOUR CAREER  HOBBY...

...SPARE TIME WORK, etc....

PRACTICAL DO-IT-YOURSELF COURSES

YOU CAN MAKE AND SAVE MONEY IN: -

RADIO & TN BUILDING & SERVICING

ELECTRICAL APPLIANCE REPAIR

CHEMISTRY - PHOTOGRAPHY

HI-FI EQUIPMENT, ETC.
All the above special courses include practical equipment

as part of the training.

 Personal and Individual Tuition given by named tutors

 All equipment yours to keep

 Courses for Beginner or Advanced student

1 E.M.I. Institutes
is associated with

"HIS MASTER'S VOICE",

COLUMBIA,

INSTITUTES ETC.

IN ANY OF THESE SUBJECTS:-
Accountancy
Advertising
Aeronautical Eng.
A.R.B. Licences
Art (Fashion Illustrating,

Humorous)
Automobile Eng.
Banking
Book-keeping
Building
Business Management
Carpentry
Chemistry
City & Guilds Exams.
Civil Service
Commercial Subjects
Commercial Art
Computers
Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical Installations
Electronics
Electronic Draughtsmanship
Eng. Drawing
Export
General Certificate of

Education
Heating & Ventilating Eng.
'Hi-Fi' Equipment
High Speed Oil Engines
Industrial Admin.
Jig & Tool Design
Journalism
Languages
Management

Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting & Decorating
Photography
P.M.G. Certs.
Police
Production Eng.
Production Planning
Radar
Radio
Radio Amateurs

(C. & G. Licence)
Radio & Television

Servicing
Refrigeration
Sales Management
Sanitary Eng.
Salesmanship
Secretaryship
Servo Mechanisms
Shorthand & Typing
Short Story Writing
Short Wave Radio
Sound Recording
Telecommunications
Television
Time & Motion Study
Transistors
Tracing
Welding
Workshop Practice
Works Management
and many others

Also courses for GENERAL CERTIFICATE OF EDUCA-
TION, A.M.I.H. & V.E., A.M.S.E., A.M.Brit.I.R.E.,
A.M.I.Mech.E.,A.M.I.E.D.,A.M.I.M.I.,A.F.R.Ae.S.,A.M.I.P.E.,
A.M.I.I.A., A.C.C.A., A.C.I.S., A.C.C.S., A.C.W.A., City &
Guilds Examinations, R.T.E.B. Servicing Certificates, R.S.A.
Certificates, etc.

PO ST ir O lAY
To :- E.M.I. INSTITUTES, Dept. I44K, LONDON, W.4.
Please send, without any obligation, your free Book to:-

NAME

ADDRESS

Subject(s) of interest

(We do not employ travellers or representatives)
ic.tie

(if under 21

With*
Without}equipment

*Delete as required
APRILS8

'gee oney /Also. Rudy College rat?, ey a korezeittd6' pr,e(eateare orgastelateirir.
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TERMS AVAILABLE
RECTANGULAR T.V. TUBES

14 17

f5.10.0 £7.10.0

12 MONTHS GUARANTEE

17" T.V. CHASSIS, £19.19.6
Latest improved circuits. Higher E.H.T. (brilliant picture).
Improved sensitivity (for greater range). Chassis easily
adapted to any cabinet. 17' rectangular tube on adapted,
reconditioned chassis. Channels 1-5. Less valves. 12 months'
guarantee on tube, 3 months' guarantee on valves and chassis.
Valve line-up (5 valves) : 6SN7, 6V6, EY5 I, 2-6D2s. Others
EL4I, EL38, 7-6F Is. With 5 valves, E21.19.6. With all valves,
£25.19.6. TURRET TUNER, 50/- extra. Ins., carr. (incl.
tube), 25/-. State B.B.C. channels (and 1 T.A. if turret
tuner required).

6 months full replacement, 6 months progressive.
Made possible by the high quality of our tubes.
Ins., cam, 15/6. SPECIAL OFFER of 14", 15", 16"

round T.V. TUBES at L5. Convert your 9", 10", IT/ to these sizes. Information on
how to " Do -it -Yourself " in our FREE catalogue. 12" T.V. TUBES, L6. 3 months'
guarantee on all round tubes. 15/6 ins., carr., on all tubes. Also TUBES WITH
BURNS, LI, including carriage. State type and size required.

POPULAR RADIO OR R/GRAM CHASSIS, 39/9
,)3 waveband and gram. S'het., 5 valve (intnl. octal). Ideal for
cablegram, but still giving high quality output. 4 knob
control. 8" P.M.' speakers, 7/9 extra. Set of knobs, 2/-.
Size 12" x 6' x 7". Less valves. Ins., carr., 5/6.

ELECTRIC CONVECTOR HEATER, 99/6
Cleaner, cheaper, safer than paraffin. A.C./D.C. Switched for I or 2
k/watts. 200-250 volts. Illuminated grille. Size 26" x 18' x 7t" deep.
Ins., carr., 10,16.

R.F. E.H.T. COIL, 30/-. 6-10 kV. Drawing and data FREE with each
order. Post free.
CAR AERIALS, 6/9.
One -hole fixing. Post,

14" T.V. CHASSIS, TUBE & SPEAKER, £13.19.6
As above with 14" round type tube. Less valves, 3 months' guarantee. With 5 valves, E15.19.5
With all valves, £19.19.6. Turret tuner, 50/- extra. Ins., carr., 25!- (incl. cube).

DENCO RADIOGRAM CHASSIS, 97/6
3 and 4 waveband turret tuned. Superhet. A.C./D.C. chassis,
with 6" or 8" speaker. Size 8r x 10)" x 12". Valve line up:
CCI-135, EF39, EBC33, CL33 and CY3I. (CIC or dropper.)
Ins., carr., 7/6.

SUPER CHASSIS, 99/6
5 valve superhet chassis including an 8" speaker, 4 control
knobs (Tone, Volume, Tuning, W.C. Switch) ; 4 waveband
with position for gram., P.U. and for extension speaker.
A.C. P. & P., 5/6.

Whip antenna, 50" long, collapsing to II".

BEAUTIFUL, EXTENSION SPEAKERS, 29/9
Complete fitted with 8' P.M. speakers, " W.B." or " Goodmans " of the
highest quality. Standard matching to any receiver. (2-5 ohms.) Flex and
switch included. Unrepeatable at this price. Money back if not completely
satisfied. Ins., carr., 3/6.

SPEAKERS, 8/9. High quality 8" P.M. With O.P. trans., I0/-. P. & P.,
SPEAKERS, 12/9. Goodmans or Elac. High quality 8" P.M. Money back
P. & P., 2/9. With O.P. trans., 14/-.
HEADPHONES, 1/9. Single earphone and band.
radio. etc. P. & P., 1/3.

SIMULATOR UNITS, 19/6. Complete with valves. Telescopic aerial. Ins
each order. Ideal for Walkie-Talkie conversion. Test set I72A. Ex-W.D.

C-LR type. Ideal for crystal sets, extension on

T.V. CHASSIS, 49/6
Complete chassis by famous manufacturer. R.F.
E.H.T. unit included. Drawing 2/6, or FREE with
order. Chassis in 3 separate units (power, s/vision,
timebase interconnected). These chassis can easily
be fitted into existing console cabinets. Less valves and tube. Channels, 1-2, 3-5.
Easily converted to I.T.A Ins., carr., 10/6.

T.V. AERIALS, 25/6. For all I.T.A. channels. For outdoor or loft. 3 elements.
Famous manufacturer at half the normal price. Post, 2/6.

2/9.
atisfaction guaranteed.,

truction booklet FREE with
P. & P., 4/6.

Open SATURDAY all day. Send for free 1958 catalogue. TEL. : ILF 6001.3

DUKE & CO. Liverpool
(Dept. 5), 62

St. -Manor Sn.-1 min0 m s.

MANOR PARK, E.12.

CONSTRUCTION CHASSIS UNITS
POWER PACK & AMPLIFIER, 19/6. O.P. stage 6V6 with
O.P. trans. Smoothed H.T. 350 v. 250 mA. 6.3 v. 5 a.. 22 v. 3 a., 6.3 v. 4 a .

4 v., centre tapped. Less valves. FREE drawings. Carr., 5/6.

TIMEBASE, 4/9. Including scanning coil focus unit, etc. Less valves.
FREE drawing. P. & P., 2/6.

SOUND & VISION STRIP, 9/6. Sihet. Complete s/vision
strip. Less valves. FREE drawings. P. & P., 2/6.

00-WERHAverktett4FETY/

TOUGHENED

INSULATION

FOR YOUR

SAFETY

DESIGNED
FOR HAND AND

BENCH USE

QUARTERMASTER
HOME POWER EQUIPMENT

 MOST POWERFUL There's nothing to compete with
the 'Quartermaster' for power and non-stop, trouble -

free performance. It costs only E9. 9. 0 (or on easy terms).

 SAFEST Switch cover and switch trigger built from
toughened insulating material, completely isolating the
double -pole switch.

 MOST EFFICIENT The only power unit with a special
high-speed, cool running, continuously -rated motor -
essential for really efficient sawing, sanding, buffing,
woodturning, etc. Gives an improved finish and appear-
ance to all your jobs.

WIDEST RANGE OF OPERATIONS

To: WOLF ELECTRIC TOOLS LTD.,
Dept. V4/HQ, Hanger Lane, London W.5

Please send illustrated brochure and
EASY TERMS PLAN details

NAME

ADDRESS

*Materials and Workmanship ONCOND/T/ONAILY a6l4/?ANTEED
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EX- GOVERNMENT BARGAINS
SIGNALLING TELESCOPES. In leather cases. Three
Draw. 2m. O.G. Power 25X. SOUND CONDITION,
OPTICALLY PERFECT, (6.10.0. Ditto Brand New,
(8.10.0. Ditto, but with interchangeable eyepieces 25X
and 50X. New only, 410. Also triple power astro-
terrestrial types 25, 40 and 60X from (8.10.0 to 10 gns.
PRISMATIC TELESCOPE by KRAUSS. 3in. 0.G.
Triple turret eyepiece, 15X, 23X. 30X. Equatorial type
mounting on geared and divided head and Eft. telescopic
tripod. In canvas cases with straps and slings. Unused.
New condition. Very superior, 00 each. Cost over C100.
AMERICAN M.35 VARIABLE POWER 'SCOPE.
Elbow type 'scope plus finder on very elaborate equatorial
type mounting. Weight 40Ibs. 420 each. Cost over £200.

BINOCULAR COLIMATOR by Taylor Hobson,
Rhomboid type. As new, (40.
INFRA -RED BINOCULARS. A true binocular giving
3D vision. Complete with power unit, 12 v. battery
operated. Brand New in Sealed Cases, but not Guaran-
teed. E3.10.0 each. carr. 7.'6. Tested and guaranteed, E5.
Carr. 716.
HELIOGRAPHS. Lovely leather case for sports use
plus 4 mirrors and various brass fittings, including geared
head suitable for mounting telescopes. A REAL BARGAIN
at I5/-, plus 2'- carr. BRAND SPANKING NEW.
TANK PERISCOPES. Containing two prison units.
Size 9in. x 6in x Ifin, 8/6 each, carr. l'6. Brand New.

TELESCOPE EYEPIECES. Infocusing brass mounts,
8.'6 each. For Orthoscopics see our lists
SOIL -HEATING TRANSFORMERS. All A.C. inputs.
50-55 v. 15-20 amp. output. In metal case with cover
plate. Weight 65lbs. BRAND NEW. £3.5.0 each, care. 7/6.

ZEISS 10 x SO PRISMATIC BINOCULARS in perfect
condition, E25. OTHER GERMAN MAKES, 10 x 50, E22 ;
6 x 30 from 48.10.0 to 412.10.0.
FIELD STRENGTH METERS. U.S.A.. 100-400 mc/s,
with 50 microamp. meter, 7 -section chrome aerial. De-
luxe instrument. Brand New, L6.
MICRO -AMMETERS. 0-100 micro -amp. Brand New.
3in. dia. 35/..
A.C.-D.C. AMMETERS. 6in. dial. Flush. 0-15, 0-30
or 0-50 amps. (state which). Brand New in sealed cartons.
45'-. Cost about L6.
GRINDING WHEELS. CARBORUNDUM, ALOXITE
12in_ dia. a in., lin. arbor. Brand New. x K IS! -each,
carr. 2/6. Doz. lots carr. paid.
T.V. PROJECTION SYSTEM. Complete Schmitt
optical system as fitted Ferranti 24 K 4 and Decca models.
Spherical mirror, plain mirror and corrector plate in
sealed unit with focusing adj. for tube. Brand New. 65
each. Cost about £40.
PREDICTOR TELESCOPES. Elbow type 7 x 50.
Brand New. L3.5.0 each.

GEARED MOTORS (SMALL PRECISION UNIT).
Size 7in. x 3in. x 3in. with 2 take -offs, 3 and 12 r.p.m..
plus other movements. Stainless steel motor and bright
aluminium gearbox. Runs perfectly from 12 v. A.C. or
D.C. 37:6 each, carr. paid.

AMERICAN MIDGET ACCUMULATORS. Lead
acid type. Non -spill. Size 4in. x I x in. Packed sealed
tins containing one 6 v. and 3 of 32 v. batteries. Ready
charged. Need filling with acid. Brand New. LI, post
free. See our lists for single units.
INFRA -RED MONOCULARS. A compact unit with
built-in Zambon I pile for detecting infra -red light sources.
Tested O.K. Post and insurance free 45/- or at your risk.
37/6.

RIFLE SIGHTS NO. 42 3X. Brand New, 50:- each.
Cost C20.

STEREOSCOPIC BINOCULAR TELESCOPES. All
types as New or New from [10 co L20. Used from 03.10.0.
See our lists.
MIDGET MOTORS. 12 v. with governor, pulley and
wire belt. 10'-.

SMALL MOTORS. 3in. x tin, x 2in.; 12-24 v. D.C. New
and boxed. 10/..
TELESCOPE OBJECT LENS. 20 focus x 45 mm. dia.
Brand New, 25;- ; ditto but 27in. focus, 15/-. Achromats.
of course. For others see our lists.

" HOW TO USE EX -GOVERNMENT LENSES & PRISMS." Nos. 1. and 2. 2/6 each, post 641.
PLANS for 35mm. to 21" sq. ENLARGER, 3/6.

See our NEW LISTS -FREE for s.a.e-for fuller details of above items.

H. W. ENGLISH, RAYLEIGH RD., HUTTON, BRENTWOOD, ESSEX
Phone Brent 1685.

Follow the FLUXITE way to Easy Soldering

No. 12 THE IMPORTANCE OF CLEANLINES S

Remember the key word to successful soldering -cleanli-
ness. Filing or emery -clothing the portions to be joined
makes them mechanically clean, but the essential is
chemical cleanliness and that, in one world-famous
word, means FLU XITE.

FLUXITE is the household word for a flux that is famous
throughout the world for its absolute reliability. In factory,
workshop and in the home FLUXITE has become indispensable.
It has no equal. It has been the choice of Government works,
leading manufacturers, engineers and mechanics for over 40 years.

SIMPLIFIES ALL SOLDERING)
Fluxite Limited, Bermondsey Street, London, S.E.1.

The Bestfrend " ZEPHYR" (M)
Motor and Accessories

designed by engineers
of experience in motor

A silent, shaded pole motor,
A.C. only, 200/250 volts,
2,600 R.P.M., 25 watts. 31" x
21", with double -ended
spindle. Precision built and
specially suitable where abso-
lute silence is essential. Con-
tinuously rated and designed
for use in construction of table
and extractor fans, projector
cooling units, fan heaters, cup-
board airing devices, etc. An
extremely high-class product,

with a quarter of a century
construction. 3716

Post Free
An anti -vibration stand for
above motor. Horizontal or
vertical mounting. Supplied in
breakdown form for home con-
structorS. 8i" x x 2". Three
point suspension.
Steel, Cadmium plated. 7l6

Post Free

FANS
4 Bladed Metal 4" 5/ -

BAKELITE 3 Blades 8" 7/6
Post Free

The Bestfrend Electrical
BANSTEAD

Tel.: BURGH HEATH 1432

Co. Ltd.
SURREY

G.M9.2.
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If not quite as portrayed, the
Romans must have had many
problems where a third
hand ' would have been very
welcome indeed.

THE IMPROVED

MOLE
TRADE MARK

SELF -GRIP
WRENCH

NEWNES PRACTICAL MECHANICS

world

...but the
modern man

has a
THIRD HAND

Nowadays, Handymen, Housewives, Engineers,
Motorists and the like have an opportunity to use
the Mole Wrench as their ' third hand.' This tool,
famous for its versatility, locks on to work and

remains there, with hands off, until the release lever is
touched. A hand vice, clamp, super -pliers, and so on, are
but a few of its uses for the inevitable repairs and main-
tenance jobs in home, workshop, garage and garden.
Two sizes : 7"-12/6d. and 10--15/-.

FROM IRONMONGERS, MOTOR AND
MOTORCYCLE ACCESSORY DEALERS

* Ask for a genuine Mole Wrench-
look for the name on it.

1/ en a.414/ 461-ectdtti timite :
MMOLE & SON LTD., BIRMINGHAM> 3.

7 STOCKS and DIES

* NO os ELY
CASES ORAll the saline
tools

* THE FINEST QUALITY
AMERICAN PATTERN
TAP WRENCH IS PRO-
VIDED
Not the Cheap Bar type.

WOODEN
PACKING
is in the

*ALL TOOLS
BRITISH AND
WARRANTED

* BRITISH ('RAFTSMAN-
SHIP SUPREME

315

1 0 0 0.,
FULLY

* AVAILABLE IN: B.S.W.,
B.S.F., Brass or Metric..
N.F., N.C. and Unified
threads.

The finest quality available at lowest prices
Obtainable from 30'1r:usual tool specialists

THE BRITISH TAP & DIE CO. LTD.
TRIANGLE WORKS, EDMONTON, N.9.

ON TERMS FROM MONDEX
BSR MONARCH
4 -Speed
Autochanger
for building
into a IliFi
Radiogram.
Brand new.
As advertised.
Guaranteed. Direct
factory 29.15.0
& 8 ni.ps. of 251-).
ALSO AVAILABLE-Amplifiers,
X.G. Chassis, F.M.
speakers, Ask for

BURGESS Electric
-

0 I
Vir '

o
'"*.. .'..4")

411111, C
c,,,,,° 1

THE NEW `B & D' D.500 DRILL
Black 111111 Decker's \ cry
latest. Entirely re -designed
power drill With helical
gears and i" geared chuck.
Smart two-tone finish. Runs at
2,500 r.p.m. Built to precision Man -
dards, yet costs only 26.19.6 or
from Mondex, 10!- dep. & 8 tn. Ps.
0118/9. Suitable for B. & D. Tools
and Accessories.

WOLF QUARTER- :i
MASTER . . i .
A brand new type of power
unit of great power and Clig
adaptability. Precision B. s: ,

engineered. Takes most
Wolf Cub accessories. 'C lli

-_,

Unconditionally Guaran- ..-teed. 29.9.0 or 15!-dep. & ,---t_38 In. ps. of 25'-.

BRIDGES ` NEONIC ' 41-"

POWER DRILL
Improved version of the versatile
and very powerful DR2T unit, with Ili
neon indicator in circuit with
motor. 15!- dep. & 8 m. ps. of 21'- or £7.19.6 cash.

TO BUILD A MODERN i-1T
HOME WORKSHOP !Vi.A -..i --,SEEM:TA HOME -MASTER . _... ,.......-- .., ,ttTakes any standard 5 power ti)....--unit or drill to enable a
wider range of jobs to be
carried out. 30/- dep. and .."--. "'41pi.
8

p
. ps. of 37,6 (£14.10.0 cash). - --1.4,biSELECTA POWER PAK ..

Very powerful unit for use ..,!_. ,.............

with Home -Master. 201- dep.
and 8 in. ps. of 27!- (210.9.6 `,.....,.."'.--
cash).
The Selecta Home -Master can also be supplied
with Bridges ' Neonto ' i Power Drill or Wolf
Quarter m asali gCle..,11 rain. LATHE
716 dep. and 8 m. zw. 0111/9 (24.9.0 cash).
ACCESSORIES FOR ALL ABOVE MAKES

AVAILABLE ON TERMS
MONDEX LISTS FREE ON REQUEST

-

from B.S.R.'s
cash or 25,- dep.

(PIP 414

Tuners, Loud-
lists. --

BAND SAW
Fully portable.
Built-in 1.10 h.p.
A.C. motor, will
make intricate
cuts, or sawthrough heavy

.
material
with ease.
On arbase-bod.
219.7.6 or
40;- dep.
and 8
of 50I-.

,u6,
r a.n

d

52'6 cash
or 10'-nm
and 5
Ps. of 10/-.
Adjustable.
200/250

ilk
PI R.)!IAiiie.
\.01:111
tfr: o''

IL=

For useFor
turning,

grinding.
dep. &
Accessories

Spry/

.,
!W:

 ''
dep.

m.

No
v. A.C.

THE NEWEST
ELECTRIC

COPING SAW
Improved de-
sign. More
powerful. Cuts
up to l' in hard-
wood or soft
metal. Takess t an d a r d
Eclipse Blades.
Built-in switch.
TV interference,
With 4 blades,

1 itak
itli.01.-
._ it',

PICADOR
with l"

etc.,
8 m. ps.

available.

-,, ..0, ,)14.7s

,.11 ,
r-",7".'70,--

1

PUP
power drill units.
sawing, drilling,
with cradle. 15'-
of 21:- or £8.0.0.

MONDEX PRODUCTSISM
(Dept. PM/6). 6 GOSW011 Rd., London, E.C.1
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NEWS! for "PRACTICAL MECHANICS"
THE CENTRE YOU HAVE WAITED FOR-

We extend a \v elcome to all of equipment at bargain prices-
enthusiasts to come along and Half -day closing Thursday r p.m.
see LONDON'S largest selection. Open Fri. 9 a.m.-7 p.m. Sat. 9-6
Miniature

I2v. Motors
Ball Joints

Large Selection
-

Ili (A.)
Engineers'

High -Speed
Largest Selection

of lenses & prisms
2

I,

7/ 6

long.
dia.

P & P I /6

\
\4'sif :-,.

,te
ii

Sensitive
Altimeters

with instructions
on how to make

a barometer

Small Tools.

-..4,,,,,,,,:az

in Britain
Send for Lens List

1/6
Refundable on
receipt of first

orderDrills All Types
All one price All at 511r, off

3/6 P. & P. 1 /- 15/6 P & P. 2/- list prices

These are just a few of the items from our wide range of optical, scientific and aeronautical equipment.

SAVE £££'s
Build your own 20 power prismatic telescope; complete set of guaranteed optically ground lenses and
prisms supplied at fraction of original cost. Only 79/6 which includes drawings, postage and packing.

UNITED TECHNICAL SUPPLIES
DEPT. P.M.
3 HARROW ROAD, LONDON, W.2
TELEPHONE : CUN. 8080

Your sign of satisfaction

SITUATED AT JUNCTION OF
EDGWARE ROAD & HARROW ROAD
(OPPOSITE EDGWARE RD., TUBE STN.)

Specially made for
YOUR Home Workshop . . .

New improved construction from one of the toughest imported
hardwoods . . . top boards specially kiln -dried. Joints through -
bolted. Top and bottom rails morticed into the legs and front
legs let into front board provide absolute rigidity.
3 -Way bench top by simple adjustment.

Woden' Wood-
worker's Quiets release
Vice, as i I lestrated
63.10.0exthi, fitted treenPrice isi A

...Carriage p4.

To J. POWELL & SON (Dept. DI,
TIMBER MERCHANTS
PENSNETT, BRIERLEY HILL
STAFFS.

Length

Width

Height

Please forward fully comprehensive
price lists, including full details of
the bench illustrated and the model
which incorporates drawer and
cupboard.

NAME

ADDRESS

The 4MINORETTE'
UNIVERSAL WOODWORKER

Motorised 230 250V.
Attachments for

 PLANING
 SPINDLE

MOULD-
ING

 WOBBLE
SAWING

 GRINDING
 SLOT

MORTIS-
ING

 SANDING
TENON-
ING

 BOX
COMBING

Demonstrations of
the ' MINORETTE'
'MINOR' and
'MAJOR' lathes and
accessories in our
showrooms APRIL
1st-MAY 30th,
8 a.m.-6 p.m:

Telephone

SHOreditch

9422 3 4

Supplied on 1st payment of £4
Balance of 8 monthly payments
of £4.18.8. Cash price £39.17.6.

The Minorette ' has an 18" lathe bed : 77 Tilting
Circular Saw table complete with 7" Circular Saw
blade ; a combination table for use -with slot
mortiser; Sanding Disc, or as a panel support for
repetition cutting ; Slot Mortising chuck com-
plete with a ;1" bit, 6I" sanding plate, 6" Grind-
stone and Arbor Belt and Pulleys. The J: h.p.
electric motor is double ended and is TV and
Radio suppressed. Attachments can also be
supplied for planing, grinding. grooving, comb
jointing, flexible drives, etc. Illustrated leaflet
free on request to Dept. PM5

PARRY & SON (Tools) LTD
329-333 OLD STREET, LONDON, E.C.I
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and NOW!
eSfiia UN 1 MATTHE

a self -powered multi -purpose machine shop

THREADING ATTACHMENT POLISHING and GRINDING

No bigger than a typewriter, yet outperforms
machines many times its size. This precision
portable machine shop is universally acclaimed
as the finest tool ever developed for machining
small parts made of steel, brass, aluminium,
plastic or wood.

Because of its unique construction it can be
simply converted from a Lathe into a Drill
Press, Milling Machine, Tool Grinding Machine,
Grinding and Polishing Machine, Jig -Saw,
Circular Saw, Threading Machine, Dividing
Machine and Portable Press.

FOR THE CRAFTSMN-
HOBBYIST & INVENTOR

DRILLING

inn MN MINI NINE

LATHE

MILLING

TOOL and
SURFACE

GRINDING
MACHINE

CASH PRICE £ 24.17.6
Poe Coupon /1/0fte

FOR ILLUSTRATED
BROCHURE

Please send me Illustrated Unimat Brochure.

Name

Address

SELECTA POWER TOOLS LTD. (PM/A),
Hampton Road West, Hanworth, Feltham, Middx.

EMI I= Ell
A member of the B. Elliott Group of Companies.

® MINI MIMI MINI NMI MIMI MN
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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-
frigerat ion-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

Geri. Civil 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
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,

G.P.O. ENG., TEXTILE TECHNOLOGY, ETC., ETC.
One of these qualifications would increase your earning power

WHICH ONE?
A.M.I.Mech.E., A.M.I.C.E., A.M.I.P.E., B.Sc., A.M.Brit.I.R.E.,
A.F.R.Ae.S., A.M.I.M.I., L.I.O.B., A.R.I.B.A., A.M.I.H. & V.E.,
M.R.San.I., F.R.I.C.S.. A.M.I.E.D., CITY & GUILDS,
COMMON PRELIM., GEN. CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.
Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

* HOW to get a better paid, more
interesting job.

* HOW to qualify for rapid pro-
motion.

* HOW to put some valuable
letters after your name and
become a " key -man " . . .

quickly and easily.

* HOW to benefit front our free
Advisory and Appointments Depts.

*' WHERE today's real opportunities
are . . . and HOW you can take
advantage of the chances you
are now missing.

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

CAREER -GUIDANCE

You are bound to benefit from
reading "ENGINEERING OPPOR-
TUNITIES," and if you are earning
less than £15 a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

TO . B.I.E.T. 410A, COLLEGE

HOUSE, 29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

Onlystamp t
needed if
posted in an

unsealed envelope.

Please send me FREE and without
obligation, a copy of " ENGINEERING
OPPORTUNITIES." I am interested in
(state subject, exam., or career)

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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"The Cyclist" and "Home Movies"

are temporarily incorporated
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" THE PRACTICAL PHOTOGRAPHER " SUPPLEMENT
THIS issue contains the first of " The Practical Photographer " Monthly Supple-

ments. The ever-increasing interest in photography has made this supple-
ment necessary-and in it each month we shall include articles to appeal

to all keen camera users interested in obtaining the best possible results from their
cameras and from their negatives. Since the war there have been many major
developments in camera techniques. Photography has become more scientific, and
large numbers of people now do their own developing, printing and enlarging
instead of relying upon the local chemist. Photography has, indeed, become not
only a fascinating hobby but almost a necessity to other hobbies and professions.
If you are a keen model maker, you like to keep a pictorial record of your models.
If your hobby is gardening, you can keep a permanent record of your summer
garden display of flowers, some outsize marrow or runner bean. You can keep
a record of your family as it grows up, of relatives and friends, parties, holidays, and
special occasions. A holiday is incomplete without a camera, for it enables you to
live again those pleasant times.

The amount of space, however, which we could devote to this subject was
limited if we were not to interfere with the normal policy of the paper. In this
supplement, however, the amateur photographer will have, so to speak, a paper all
to himself, with the contents entirely devoted to all aspects of his particular subject.
This supplement may be detached from the issue and preserved separately. We
shall, of course, welcome contributions from photographers. There will be a special
advice bureau to deal with photographic questions.

All correspondence and contributions should be addressed to : " The Practical
Photographer " Supplement, PRACTICAL MECHANICS, George Newnes, Ltd., Tower
House, Southampton Street, Strand, W.C.2.

OUR SUPPLY OF TECHNICIANS
IN these exciting scientific days, when almost with every day announcements
A of new inventions, new discoveries and new achievements are made, oppor-
tunities abound for those prepared to equip themselves with the necessary knowledge
for the high -paid jobs of the future. Our mode of living, our scientific thought and
beliefs, are undergoing a rapid metamorphosis and our way of life to -day will
certainly not be the way of life of the citizen of so years hence. The appalling
fact has to be faced, however, that youth to -day is not preparing itself to become
the technicians of the future. It is true that the Government has embarked on a
Doo,000,000 programme to expand our technical colleges, but little has been done
for the ordinary unscientific school, such as the secondary moderns and the grammar
schools. None of these is at present geared up to the needs of industry and their
curricula do not take account of scientific tendencies. Only two years ago
Britain had a full-time student population of 29,000 learning science and tech-
nology. It had increased to 31,000 one year later. Not a very marked advance
in view of the opportunities. Yet in the sixth forms of our grammar schools
about so per cent. of the boys are taking science. To keep up with the
demand it needs to be about eight out of every to. These schools are desperately
short of physics and chemistry laboratories and the opportunities for teaching are
remote. Indeed, the equipment is inadequate to teach existing scholars without
taking into consideration the expanding demand. It is true that some of the new
schools being built have good laboratories, but some of the of der schools have none
at all. Some of the more brilliant pupils leave and go to other schools.-F.J.C.

The May issue will be published on Wednesday. April 30th. Order it NOW!0 0 0
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hg I.-ZETA. The initials stand for Zero Energy Thermonuclear Assembly.

RESEARCH at Harwell with the latest
apparatus has led British scientists to
the conclusion that control of

thermonuclear reactions for electricity gene-
ration may well be a possibility for the
future, though its practical application is still
a long way off.

The operation of present atomic power
reactors is based on the fission (or splitting)
of atoms. The possibility now being
explored is the harnessing of power from the
fusion (or joining) of atoms which provides
the heat for the stars.

Results obtained from the Harwell appa-
ratus ZETA suggest that " thermonuclear
neutrons " have been obtained, but further
experiments will be necessary before this
can be proved conclusively. Temperatures
reached in this apparatus have been as high
as five million deg. C., higher than the
measured surface temperatures of any star.

Many major problems have still to be
solved before its practical application can be
seriously considered and the work must
be expected to remain in the research stage
for many years yet. If it proves ultimately
possible to construct a power station
operating on the fusion of deuterium, the
oceans of the world will provide a virtually
inexhaustible source of fuel.
Results Obtained

On August 12th, 1957, a large experimen-
tal apparatus for studying the controlled
release of energy from thermonuclear reac-
tions was started up at the Atomic Energy
Research Establishment, Harwell. On
August 30th, this apparatus was first
operated under conditions that produced
nuclear reactions; neutrons emitted in these
reactions were observed when deuterium
gas was heated electrically to temperatures
in the region from two to five million deg.
C. The hot gas was isolated from the walls
for periods of two to five thousandths of a
second. The heating process was repeated
every to seconds. The high temperatures
achieved, together with the relatively long
duration for which the hot gas has been
isolated from the tube walls are the most
important experimental results obtained so
far. Whilst much longer times (perhaps
several seconds) are required for a useful
power output there appears to be no funda-

mental reason why these longer times,
together with much higher temperatures,
cannot be achieved.

The source of the observed neutrons has
not yet been definitely established. There
are good reasons to think that they come
from thermonuclear reactions, but they could
also come from other reactions, such as colli-
sion of deuterons with the walls of the
vessel, or from bombardment of stationary
ions by deuterons accelerated by internal

Fig 2.-A model of ZETA.

electric fields produced in some forms of
unstable discharge.

In the ZETA apparatus the number of
neutrons produced by each pulse of energy
as the current was doubled was roughly that
which might be expected from a thermo-
nuclear reaction at the 'measured tempera-
tures. These temperatures have been defi-
nitely established.

Th.: reaction being studied in ZETA is
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Ihe Results Obtained
Ott Harwell

that in which deuterons (nuclei of the heavy
hydrogen isotope deuterium) collide with
one another and fuse to form heavier nuclei,
releasing energy and some neutrons in the
process. For fusion to be possible the
deuterons must have enough energy to over-
come the initial electrical forces of repulsion
between them; this necessitates heating the
deuterium gas to temperatures of millions
of degrees Centigrade. The hot gas must
be kept away from the walls of the container
otherwise it falls in temperature.

How ZETA Operates
The principle adopted in ZETA is to pass

a large electric current through the
deuterium gas. This current sets up an
electric discharge in the gas (analogous to
the discharge in a neon advertising sign)
which heats it and also produces an intense
magnetic field around the column of hot gas.
This magnetic field causes the discharge to
become constricted and henCe heated still
more. Since it also causes the discharge
to wriggle about, this field by itself is not
enough to keep the discharge away from the
walls. The wriggling has been suppressed
by applying an additional steady magnetic
field parallel to the axis of the tube.

In ZETA the discharge chamber is a ring -
shaped tube or torus of one metre bore and
three me res mean diameter, containing

deuterium gas at low pressure.
The tube is linked (i.e.,
encircled over part of its length)
by the iron core of a large pulse
transformer. See the model in
Fig. 2. A current pulse of
electricity is passed into the
primary winding of the trans-
former from a bank of capaci-
tors capable of storing soo,000
joules of energy. This pulse
in turn induces a very large
unidirectional pulse of current
in the gas, which forms a short-
circuited secondary for the
transformer. Peak currents up
to 200,000 amperes have been
passed through the ionised gas
for periods up to five milli-
seconds. The current pulse is
repeated every to seconds.

The temperature of gas dis-
charges may be determined
from measurements on the
light emitted by the gas atoms,
but measurements of this kind
in these experiments present
problems because, at the tem-
perature of the discharge, the
hot deuterium atoms are com-
pletely stripped of their elec-
trons and, therefore, do not emit
a line spectrum. One method

of solving this problem is to mix with
deuterium a small quantity of some heavier
gas and to study the spectral lines emitted;
the random motion of the high-energy
impurity atoms which make many collisions
with the deuterium atoms, and so reach the
same energy, causes the spectral lines to
broaden, owing to the Doppler effect, and
the amount of broadening is a measure of
the ion energy.
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Fig r.-The architect's model of the planetarium building.
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THE WONDERS OF THE UNIVERSE ON VIEW IN LONDON
By FRANK W. COUSINS, A.M.I.E.E., A.C.I.P.A., F.R.A.S.
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THE LONDON PLANETARIUM
was opened to the public on the
loth March. It is the first Zeiss

planetarium to be set up in the Common-
wealth.

The Building
Fig. r shows the architect's model of the

building which is sited between Baker Street
Station and Madame Tussaud's Wax Works.
A first floor auditorium with comfortable
seating for 547 persons is provided. The
roof of the auditorium is a perfect hemi-
sphere of 67 ft. diam., true to an accuracy
of 4- in. This is made from aluminium
sheeting, perforated with millions of minute
holes to pbviate undesirable acoustic effects.
The imier surface of the hemisphere is
painted white and this forms the projection
screen on to which the artificial night sky
is projected. The entire hemisphere is
covered bipq concrete bee -hive shaped dome
clad with copper sheeting. The build-
ing stands almost 90 ft. above the ground
and the uppermost point of the dome carries
an illuminated model of the planet Saturn.

The Projector
At the centre of the auditorium on a plat-

form stands the wonderful £70,000 Zeiss
projector (Fig. 2).

The prototype, produced by Zeiss, on
which the London Planetarium is modelled,
is often termed a "dumb -bell" model, from
the characteristic shape of the twin star
globes on a central cylindrical framework
(Fig. 3). This model projects stars for the
Northern and Southern hemispheres. Rota-
tion of the dumb -bell on axis 11.1-L,
enables the projector to show the night sky
for any latitude. The orientation of the
dumb -bell is shown in Fig. 4.

The general layout of the projector
(Fig. 3) will be more fully appreciated from

11-111.1 1.1 .1'41 *
* * *

a careful study of the parts denoted by
capital letters which are taken in alphabetical
order.

A. Star globes each containing 16 star
field projectors fed with a t,000 -watt
lamp, to provide, in all, 9,000 stars
of the Northern - and Southern
hemispheres.

B. Projectors for the Dog Star-Sirius.
Algol in Perseus
Mira Ceti in Cetus variable stars.
Delta Cephei in Cephus.
Megallanic clouds.
Globular clusters.
Nebulx.

C. Projector for the Milky Way.
D. Projectors for the Sun with its Aureole.

Zodiacal light and Gegenschein.
E. Projectors for the naked eye planets.

Mercury Er.
Venus E2.
MjuapritserEE3.4.

Saturn E.
F. Projector for the Moon.

N.B. Readers with
bound volumes may like
to refer to "The Planet-
arium: its History, De-

sign and Use",
P.M., September

and October,
1955.

Fig. 2.-The £7o,000 Zeiss projector. Dr. H. C. King can be seen on the right.
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X

L.-
%Idr axis

r
Normal to ecliptic

G

General Illumination
lamp

Xs

Fig. 3.-Simplified diagram of planetarium

G. Projector for the names of the
constellations.

H. Projectors for the Equator.
Ecliptic.
Hour circle grids of reference.

K. Projector for the meridian.
Electric driving motors are denoted by the

capital letter M.

NEWNES PRACTICAL MECHANICS

Motor M, provides power for
the annual motion about axis
YYL, no_mal to the ecliptic.

Motor M, provides power for
the daily (diurnal) motion about
axis XXI, the polar axis.

Motor M. provides power for
change of latitude about axis
FLEL,.

Motor M, provides power for
precession.

When the projector is not in
use the platform can be lowered
and the projector then moves
into a plate glass cage in the
foyer of the planetarium build-
ing. The projector per se is a
marvel of engineering and opti-
cal skill, comprising over 29,000
individual parts, 17o gear and
worm wheels and 230 ball races.

Capabilities
The London instrument can

project all stars, of the ist and
2nd magnitude plus 8,90o stars
from the 3rd to the 6th magni-
tude-a brightness range of too.
All these stars are accurately
spaced and positioned on the
artificial sky. Further, it can
project the sun, the moon, the
naked eye planets, meteors,

nebula, star clusters and aurora.
Sitting in the comfort of the auditorium

one can see the night sky from any latitude
at any time of the past or future. An idea
of how the heavens will appear on the dome
and the scene inside the planetarium can be
obtained from our cover. All the more
prominent features of the night sky can be
clearly defined. In the new planetarium, the

-e -H

projector.

Ecliptic

Fig. 4.-Orienta-
tion of the projec-
tor for various

latitudes.
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Pole

horizon is that of London's skyline complete
with silhouettes of St. Paul's, Westminster,
Greenwich Observatory, The Tower and the
cranes of the Pool of London.

The Programme
The admission charges are from 2 shillings

in the morning to 4 shillings in the late
evening. Presentations will be given in the
mornings, afternoons and evenings of each
weekday. On Sundays the presentations will
be in the afternoon and evening only.

Mornings will be devoted to the presenta-
tion of astronomical events of special appeal
to young people. Evening presentations
will be directed to adult audiences.

The lecturer in charge is Dr. H. C. King,
well-known author of books on astronomy
and optics.

British Mono -rail
THE construction of a mono -rail is one of

the suggested solutions to the problem
of reducing the journey time between the
centre of London and London Airport, and
the practicability of using this form of trans-
port for the link and the technical problems
involved in the construction and running of
such a system are under consideration.

Before a system of this kind could be
brought into public use in this country, long
and rigorous tests would have to be con-
ducted over a trial length to satisfy the
exacting safety requirements of the Ministry
of Transport and Civil Aviation.

Man Had Plant Ancestors
AN American professor of biology and his

associates have, after extensive study,
concluded that man and all other animals
share a common ancestry with the brown
seaweeds dating back some billion years.

Sun -powered Satellite Possible
ACHEMICAL battery, using acridine

dyes and powered by the sun, is
possible. If used in a satellite it would last as
long as the satellite itself. By putting these
dyes first in the light and then in shadow it
is possible to release electrical energy. A
satellite circling the earth, first in the sun and
then in the earth's shadow, could make use
of this principle.

Ionised Air as a Pain Killer
ELECTRICALLY -CHARGED air blown

into the room of a patient suffering from

burns has the effect of a narcotic in killing
pain. Even the dressings on the burns can be
changed without conventional drugs. How
the new treatment works is not known, but it
has a similar effect to a tranqUillising drug.

PRACTICAL MOTORIST
AND

MOTOR CYCLIST
Edited by F. J. CAMM

April Issue Now On Sale
Price 1/3

Beginner's Guide to the Motor Car
Buying a New Car
Braking Principles and Practice
Overhauling the Post-war Standard

Eight
Carburetter Maintenance
Keeping Insurance Costs Down
The Electrical System
Loose Driving Wheels
Overhauling the Pre-war Austin 10
Timing Chain Removal
Tuning Motor Cycle Engines
Four -speed Motor Cycle Gearbox
Storing Petrol

Rocket to the Moon
IT is thought possible that a rocket could be

fired to the moon this year. It would not
be a manned rocket, but one carrying a mark-
ing dye. Alternatively, it might circle the
moon. Such a project would not be very much
more difficult than launching an earth
satellite.

Uranium Refining Efficiency
THE process for extracting uranium from

its ores has reached the stage where it
can obtain 99.99 per cent. of the metal. In
the liquid -liquid extraction process the clay,
rocks, etc., which contain the ore are dissolved
first in acids and then tributyl phosphate -
kerosene is added to extract the uranium.

Windows in Fish
IN order to watch its internal organs at

work, windows have been screwed to the
underside of a fish. By this method it is
possible to watch the gut of a fish while it is
still living and feeding. The fish is put under
anaesthetic, the body cavity opened and the
window, which is made of mica, bolted in
place.

Southern Aurorae Spotted by Radar
NEW ZEALAND scientists report that for

the first time radar has been used to
spot aurora in the southern hemisphere. The
radar echoes show that the average height of
the aurora is 66 miles.

Radiation Amount Reduced
THE Atomic Energy Commission has

reduced by two-thirds the level of
radiation permitted for atomic workers. A
new limit on the total radiation dose for a
worker over t8 has been introduced. This is
five rems per year instead of the previous 15
rems.
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An Ideal Timepiece for the Modern Home
By A. GRIFFITHS

THIS clock needs a minimum of work in
the making, and little or no manual
upkeep, it is cheap, reliable, and above

all, modem.

Clock Units
Electric clock units cost about 25s. and

there are two types. One kind is self start-
ing and is convenient and easy to fit, as no
starting knob is necessary. If the electricity
supply is unreliable in your area, a non -self-
starter is better. With a self-starter, a few
minutes break in the supply would not be
detected and the clock would run slow.
Electric clock units are available from H.
Franks, 58-6o, New Oxford Street, London,
W.C.I.

Coloured Plastic Pegs
Apart from the coloured pegs, obtainable

from a handicrafts suppliers who supply
schools (as these pegs are generally used in
Primary schools) the rest of the clock is
usually already in the handyman's scrap box.

' The Clock Body
The type of body made for the prototype

needed a large lathe to turn the round frame,
but if one is not available, the body can be
square or even hexagonal.

As the clock units are usually about Sin.
dia. and Sin. deep it is easier to build up the

Fig. 1.-The clock body.

Counterbort with auger

Of hole ter flex

Fig. 2.-Positioning the clock unit.

Hanging hole for nal/

Clock
unit

body as shown in Fig. 1. This frame con-
sists of three thicknesses of wood of about
sin. thick, screwed or glued together. Chip-
board such as " Weyroc " could be used. It
must be turned to about rain. dia. and a
hole of about 5in. dia. made right through
the centre to accommodate the unit.

Clock Face
The clock face is made of any board up to

Sin. thick with a fairly close grain. The
face should be bevelled sightly after gluing
to the body.

Fig. 3.-Some alternative shapes.

As can be seen in Fig. 2, the clock unit
is eccentric to the spindle for the hands,
and also 'as the gears on the face of the
unit protrude it is necessary to counterbore
the inside of the face to accommodate them.
This can be done easily with an auger bit.

One or two short wood screws will hold
it in when the rest of the clock is finished.

Coloured Pegs
These plastic pegs are used in Primary

schools for children to fit in perforated hard-
board and not only add a contemporary look
to the clock, but can easily be changed for
different. colour schemes. Before drilling the
holes for the pegs try the drill out on another
piece of wood, to get an easy -fitting size.

Hands
As with most modern fittings these are

best made to suit individual taste. They
could be made as in Fig. 5, but the proto-
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type had plain straight hands ; whatever
style you use, you will need the parts shown
in Fig. 6.

These parts can be made on a small lathe,
if available, but if not, plastic polythene
tube can be used. The parts, if brass, can
be sweated on to the hands, but if polythene
the procedure in Fig. 7 is best, when a quick
drying plastic adhesive can be used. The
hands can be made of sheet plastic, thin
wood, or thin metal as preferred, for it will
be found that the clock mechanism is sturdy
enough to operate without counterbalanced
hands, even if they are of metal.

Finish
This will again be decided by personal

taste, but the following are suggestions for
various colour schemes and shapes.

The chip board used gave a rough finish
on the clock sides. With judicious use of a
plastic filler or even putty and a finish of
cream emulsion paint it can be made to
blend in with the wallpaper and thus not
appear deep and cumbersome. It could even

pill peg holes et right engin
to face

Hose for honging

Fig. 4.-Side view of clock.

he surrounded by a collar of wallpaper in
the same way as 'a birthday cake.

The flex used was a light coloured plastic
covered wire which matched the wallpaper
and thus was not very noticeable.

Wall Fixing
The problem of how to hang the clock was

simply solved by drilling a hole of about
Sin. dia. and sin. deep in the back so that
it could easily be fitted over an ordinary
nail in the wall. This can be seen in Fig. 4.

Clock Back
The back of the clock has no external

Fig. 5.-Alternative shape for the hands.
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fitting except in the case of the non -self-
starting type, when about three short studs
or even the plastic pegs can be used to keep
the clock away from the wall so that the
starter knob does not foul. The back piece,
shaped to cover all the clock, is of hardboard
and can be painted with emulsion paint to
suit the sides.

About (8.
shorter
than 8 Press fit on clock minute

hand spindle

Easy fit in
bore of 8

Plastic adhesive

Press fit On4-- clock gear

Fig. 6.-Parts required Fig. 7.-Gluing
for fitting the hands. polythene hands.

Clock Face
The most vital painting of all is the face.

In the prototype it was made glossy black to
show up the plastic peg colours. In the

NEWNES PRACTICAL MECHANICS

arrangement of the
pegs it was found
best to place four
of the same colour,
either white or
orange at three, six,
nine and twelve
o'clock, and fill in
the other hours
with symmetrical
a n d contrasting
colours. As the
pegs are easily
removable different
colour schemes can
easily be tried Out.

Fused Plugs
It is worth while

remembering that
fused 5 -amp, plugs
can be purchased
to safeguard the
clock if connected
to a power circuit.

Fig. 8.-The parts for

Square and Octagonal Clocks
A few alternative shapes are shown in

Fig. 3, which might appeal to those who have
not the facilities to turn a large round one.

April, 1958

the clock.

The square and octagonal shapes can be
made to look even better with bevelled faces
forming four triangular bevels in the square
face and eight in the case of the octagonal
one. Fig. 8 shows all the parts ready for
assembly.

Slide Projection in Restricted Space
THE plans given in the Nov. 1957 issue,

for a " Daylight Cinema " will pro-
duce an image which is upside down.

It may be found inconvenient to insert film -
slides, etc., inverted.

The problem resolves itself into several
requirements.

T. The projector must be conveniently
placed.

2. The image must be big enough and
clearly seen in daylight at a fairly wide
angle.

3. The apparatus must be easily stored or
set up.

The idea of a cabinet is a good one. In
the cabinet, room must be provided for
reflectors to take up the distance from
projector to screen, also the image must be

Fig. t.-Double peri-
scope arrangement.

Comments on the Design in
Our November, 1957 Issue

By R. J. AMOR

11 I

Screen

O

Projector

Fig. 2.-Position of an extra mirror.

Fig. 3.-Arrangement for classroom use.

reversed to allow for back projection.
The distance measured for an image of

2rin. from a standard film is 6ft. to 8ft.
according to the projector lens. This means
that the cabinet must accommodate that
length of throw. It could be done by using
a sort of double periscope as shown in
Fig. 1.

The double periscope results in an image
reversed from right to left. By turning the
projector at right angles and placing a

mirror at X (Fig. 2) at 45 deg. to the line
of throw, the image will be right.

Therefore a cabinet will be required about
4ft. high and as wide as the screen, with

Mirror

Projector

i` Table
Screen

Class

Black board

L _ _J

Fig. 4.-Classroom with apparatus in position.

the projector on a shelf at the rear. The
five mirrors would have to be surfaced
silvered and so arranged in size as to fit
into the cabinet. There would have to be
some arrangement that would allow of
varying the distance from screen to projector
if different projectors were to be used. Of
course, it would be better to tailor-make
the cabinet for one projector.

A device used in the corner of a large
well -lit classroom is shown in Fig. 3 (the
cabinet idea was too space taking).

The screen is 21in. X thin. sandblasted
plastic screwed to a frame on two legs.
From the centre of the frame at the bottom
an adjustable arm extends to the rear. At
the end of the arm is a mirror about t2in.
X min., adjustable for height, turn and
angle. The arm rests on the table at one
point to make the screen stand securely.

The apparatus is placed on a table in the
corner of the room with the projector
alongside. The image is projected to the
mirror, thence to the back of the screen
(Fig. 4).

This enables a teacher to work the pro-
jector, use the blackboard, maps, etc., while
the class view the screen.

The mirror should be located about 3ft.
from the back of the screen.

ss



April, 1958 NEWNES PRACTICAL MECHANICS

Automatic Timed Switching
ATIME -SWITCH was required to

perform two operations in every 24 -
hour period. As a commercial model

was comparatively expensive the writer
decided to build one from readily available
components, but designed to be more flexible
in application than the usual commercial
unit. The time -switch (Fig. 2) is used to
control a Dimplex electric radiator in a
bedroom, the radiator being switched on for
two hours  in the morning before getting
up, and for two hours in the evening before
bed -time. The flexibility of this design
allows the time -switch to be arranged to turn
the radiator on at 5.3o a.m, and off at
7.3o a.m., on at 9 p.m. and off at t 1 p.m.,
but on Sundays on at 6.3o a.m. and off
at 8.3o a.m., to allow for an extra hour in
bed! The "on "-period of two hours is, of
course, purely arbitrary and may be made
as long or short as may be required.

Many other uses will doubtless suggest
themselves to readers ; shop window lighting
could be controlled daily, but left off at
week -ends ; a radio set could be switched
on each morning for the news or some daily
programme, any difference in time from day
to day being easily allowed for ; in fact,
almost any electrical apparatus could be con-
trolled for predetermined periods.

The total cost of the time -switch amounts
to less than 7os. and the current consumed

Note the connection from the "contact.wire to the
gear wheel. This should be soldered

Fig. 1.-The protractor disc.

in operation is negligible ; in fact, it is too
small to be measured by the meter.

General Details
The " heart " of the time -switch is a

Sangamo A.C. synchronous motor, type S7,
geared to 1/168 revoutions per hour, i.e., one
revolution per week. This electric motor is
bought for 3os., the gearing being built-in
to the motor casing. The motor is silent in

By M S. A. GLOVER

for Your Radio, Bedroom Heater, etc.
operation and users of these motors have
claimed up to 8 -to years running with no
attention.

The motor is arranged to drive a disc,
around the circumference of which are
arranged contacts as required. In the writer's
case the " on" periods required were all of
equal length so the contacts
were made from a lengthof wire,
threaded

Fig. 2.-Two views of the
electrical time -switch.
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A neon signal lamp may be incorporated
but this is not absolutely necessary and
merely serves to show that everything is
working.

Construction
Figs. 4 and 6 show the circuit arrange-

ment, and the layout using a
small (7in. X 4in.) aluminium
chassis. The chassis may be
made from sheet aluminium or
bought cheaply from most radio
stores (4s. 3d.).

The revolving disc carrying
the contact points may be made
from any insulating material,
such as paxoline, but it is recom-

through holes in the disc and over the
circumference at the appropriate points (see
Fig. t). The length of the " on " time
is then controlled by the width of
the copper brush which presses on to
the disc as a " pick-up " (see Fig. 3).
Should " on " periods of different lengths be
required, then the contacts on the disc must
be made of different widths. They could be
made of fine copper sheet, cut to size and
folded over the edge of the disc and riveted
through. Each contact should then be joined
by wire soldered to the copper and passing
round the disc from one contact to the next.

Such a contact arrangement will, of course,
only pass the smallest of current, so it is
necessary to use a relay to switch the actual
apparatus to be controlled. A suitable relay
is made by Londex, Ltd., 207, Anerley Road,
S.E.2o, and costs 29s. 6d. It is type ML/AC
and will pass 4 amp. at 25ov. This relay
is obtainable with two pairs of contacts
and if a heavier current capacity is required
these may be connected in parallel, thus
doubling the capacity, i.e., 8 amps. at 25ov.
The contacts are of the "make " and

break " variety, so the relay could be used
to turn apparatus off should this be
required.

mended that an ordinary circular celluloid
protractor be used. Such a protractor is
obtainable in various sizes from any stationer,
the five inch size is most suitable and costs
about 9d. A protractor is useful as it is
insulating, and is already marked in degrees,
which greatly simplifies marking out. One
hour is represented by 2.143 degrees and the
positions of the contacts can easily be worked
out from this. In the writer's case the " on "

Brass strip Protractor
Paxo/in

Set screw
to adjust
pressu
of brassre
strip

Solder
tag

Flex

Aluminium
chassis

Shaft

Iks Flex from
'b motor

Fig. 3.-Arrangement of the brass strip and
details of the motor mounting.
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period was from 5.3o to 7.3o a.m., and from
to t 1 p.m., with the exception of Sunday

when the " on " period was 6.3o to 8.3o a.m.,
the contacts were, therefore, arranged accord-
ing to the table shown.

The period for which the apparatus is
switched on is controlled by the width of the
copper brush, the width is derived from the
equation:,

-rd
W ==inches (per hour)168

Input Socket

5/L

Motor

13 Amp. Socket with

Brass
contact

2

Fig. 4. -Theoretical circuit. SI -Bulgin On -off switch,
Sz -13 amp. On -off switch. S2, L, N and E enclosed
in dotted line comprise a combined 13 amp. socket

and switch.

Thus the width of the brush for a 5in.
protractor and a two hour " on " period is:

5
2 = .187 inches

168
'The protractor should be attached to the

motor shaft, an old gearwheel with a
diameter of tin, or thereabouts and a bush
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6 13.A. nuts and bolts. Care must be taken
to see that the protractor is mounted centrally
on the motor shaft.

Motor Mounting '

Next the motor should be mounted on the
chassis. As the body of the motor is " live "
when the apparatus is on," it must be

-insulated from the chassis if a metal chassis
is used. A simple method of mounting is

shown in Fig. 3, using a small
piece of hardboard or other
insulating material. Three
lengths of 4 B.A. threaded
rod (obtainable from radio
stores) are used, and the three
large holes in the chassis
must be big enough to give
clearance to the 4 B.A. nuts.
If the top cover of the motor
is removed, it will be useful
as a template to mark three
holes in the chassis, which
should be drilled Tin., and
three holes in the hardboard,
which should be drilled to the
diameter of the three lengths
of threaded rod which support
the motor.

The hardboard should now
be bolted to the chassis, tak-
ing care to see that the nuts
on the ends of the threaded
rods are central in their Tin.
holes and do not touch the
surrounding metal of the

chassis. The two leads from
the motor are very delicate
and it is safest to take them
to a small tag -board which is
screwed to the chassis near
the motor. These wires may
now be soldered in place to

prevent accidents.

Fig. 5. -The completed time -switch in use.

fitted with a grub -screw is a simple method.
The bush should be drilled out to the
diameter of the shaft on the motor, and the
protractor fitted to the gearwheel with two

TABLE OF TIMES AND DEGREES
Sunday 12 midnight
Monday 5.3o a.m.

9.00 p.m.
Tuesday 5.3o a.m.

9.00 p.m.
Wednesday 5.3o a.m.

9.00 p.m.
Thursday 5.30 a.m.

9.00 p.m.
Friday 5.3o a.m.

9.00 p.m.
Saturday 5.3o a.m.

9.00 p.m.
Sunday 6.3o a.m.

9.00 p.m.

O°
11.79-
45.0o°
63.21'
96.42

114.64
147.86
166.07
199.29
217.50
250.71,
268.93
302.14
326.79
353.57

The Contact Brush
With the motor cor-

rectly positioned, the
contact brush should
he made up and fitted.
The brush " should
be made from a small
piece of springy brass -
the contact arm from
a bicycle battery is a
convenient source. The
end of the arm should
he carefully filed to the
required width (for a
sin. protractor one hour = .0935in.)
and the lower end drilled for bolting to
a small paxolin strip as shown in
Fig. 3.

A set -screw is fitted to the paxolin
strip to adjust the pressure of the

brush on the rim of the contact disc.
The motor should have been mounted in
such a position that the rim of the
contact disc is directly above the side of
the chassis, in which case the paxolin strip
carrying the brush may now be fitted to
the side of the chassis and adjusted so that
the brush bears lightly on the edge of the
contact disc.
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Now the other components should be fitted
to the chassis, the relay being screwed in
place (two threaded holes are already pro-
vided in the base). The indicator lamp and
the " Bulgin type on -off switch are self-
supporting, holes of- a suitable diameter being
drilled for them in the side of the chassis.
It will simplify wiring up if two more tag -
boards are fitted, one to take the 'input "
flex and one for the " output." Two small
soldering tags should also be fitted, one to
the nut and bolt holding the brass brush in
place, and one to one of the motor support-
ing rods. The time -switch is now ready to
be wired up and this should be done in
accordance with the circuit diagrams (Figs. 4
and 6). The wires shown as heavy lines in
Fig. 6 should be of an adequate gauge to
take the current to be consumed by the
apparatus to be operated. Similarly the

input " flex from the main should be of
a heavy gauge.

The Cabinet
Finally, a cabinet to house the time -switch

must be made from plywood or other suit-
able material. The constructional dimensions
will depend on the type and size of the
chassis used and must be determined to suit
individual requirements. It will be con-
venient to take the output leads to a suitable
socket. If a switched socket is used and a
fourth lead is taken from the switch -contact
to the main -input tag -board on the chassis,
the socket will be live " at the pre-
determined times or will be " live " whenever

To Coil

To Take -off Socket
and Switch

-Tag boards

To Relay
contacts

Pilot Canted?
Light Arm SI

To Motor

Solder
tag

- These wires must be of adequate current capacity to supply
apparatus in use

Fig. 6. -Wiring diagram.

required if the switch is thrown. This
enables the apparatus to be switched on at
times other than those predetermined, this
will be found useful, especially when a heater
is controlled .by the time -switch. Of course,
the motor must never be switched off once
it is running correctly as this would upset the
timing and involve resetting.

The time of switching the motor on must,
of course, be chosen, and the protractor
finally tightened, by means of its grub -screw,
to the motor shaft in the appropriate position.
The timer is shown in use in Fig. 5, where
it is operating the author's electric bedroom
radiator.

Mathematics for the Practical Man. By
George Howe. Iso pages. 24s. 6d. net.
Published by D. Van Nostrand Company.
WRITTEN primarily for the man who

finds that his knowledge of mathe-
matics needs refreshing, this book will
probably also be useful for the student. The
author assumes a knowledge of elementary
arithmetic and the hook 'then deals with

advanced arithmetic, algebra, geometry,
trigonometry, logarithms co-ordinate geome-
try and calculus.

" Electro-matic Vehicle -actuated Road Sig-
nals." los pages. Published by Automatic
Telephone & Electric Co., Ltd.
ALL the aspects of road control by means

of traffic lights are dealt with in this
illustrated booklet, published by themakers of
electro-matic systems. The book is intended
as a guide to both the traffic expert and the
layman interested in road problems.
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(Co.-:duded from page 306, Mcrch issue)

COMING up to the foothills of a sea -
mount, we reach areas where there
may be sands or gravels interspersed

with areas of ooze, sometimes undulating,
suggesting a sediment cover following the
contours of buried features, sometimes with a
few isolated rocks possibly thrown out by a
near -by volcano. Here we have found some

A Paper by A. S. Laughton, M.A.,
Ph.D., of the National Institute of 0
Oceanography, read to the Royal
Society of Arts on Wednesday, 20th
November, 1957, with Sir Ernest
Goodale, C.B.E., M.C., a Vice-presi-

dent of the Society, in the Chair

11.1,-11.1.1.1

indications of fairly strong currents that have
;not previously been expected. Fig: 5 shows
_ripple marks caused by currents on a sandy
bottom at a depth of 720 fathoms. Now

the fact that we see ripple marks here and
not in the deep plain areas does not neces-

,sarily imply that the currents are absent in
the plains, since they will only leave their
mark in places where the bottom material is
sandy, and in general we do not End sand

Fig. 5. (Above).-
Ripple marks on a
sandy bottom at a
depth of 720 fath-
oms. The distance
between crests is
about aft. They
are caused by cur-
rents moving from
left to right.

on the bottom in
the deep basins.
B u t deep-sea
photographs were
the first evidence
we had that there
were currents
near the bottom
in the deep sea
strong enough
to make ripple
marks.

When we get
on to the steep
sides of the sea -
mount, which
may be as steep
as one in two, wefind a great
variety of
scenery. These

Fig. 7. (Above).-
Profuse growth of
corals, sea fans
and sea pens at the
top of a seamount
in 73 fathoms.

Fig. 6. (Left).-
A panoramic view
of exposed bedrock
on the side of a
seamount at a
depth of 72o fath-
oms. The bareness
of the rock sug-
gests "currents.
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are large areas of boulders, sometimes several
feet across, lying half embedded in sand and
ooze, often with the long, wire -like sea pens
attached to them, sometimes there are pockets
of barren sediment, shingle and sand. Then,
on the peaks, we find bedrock-the material
of which the whole seamount may be made
-exposed and swept clear of all accumula-
ting sediment by currents that have scoured
and rounded the rock faces (see Fig. 6). It
is very difficult from the photographs to
obtain a positive identification of the rocks
we see, and so we try to get samples by
dredging or coring in the same place. On
one occasion we were saved from an
erroneous interpretation of the rocks in a
picture by subsequent dredging. The appear-
ance of the loose rocks, which had parallel
striations on them, suggested the type of
layer foundation associated with sedimentary
rocks, which would be extremely difficult to
explain in this locality. Our dredge samples,
however, showed that the striations were
not bedding planes, but were caused by
layers of bubbles in a rapidly cooling under-
water lava flow which had become accentu-
ated by later sediment deposition.

The shallower we got, the more abundant
became the life that we saw. Most common
were the hydroid or coral type of animals.
These are really colonies of thousands of

small polyps, similar to jelly fish, which are
attached to central stalks of brittle, calcareous
material. This group includes the very
decorative sea fans and sea ferns, and long
sea pens and the corals and the great variety
of sea anemones (Fig. 7). The sponge family
is also found very frequently in our pictures_
The commonest is a small, round sponge,
rather like a puff ball, which is usually seen
on muddy bottoms. But in one area we
found some huge, vase -shaped sponges, up to
three feet in diameter. Such a sponge is
shown in Fig. 8. This is not the soft, horny
type of sponge used in the bath, but is
brittle and spiky, being made largely of
silica.

We are occasionally lucky in photograph-
ing a fish, but the fish is not always obliging
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enough to he in the cen're of the picture
and often we see just the tail or head, as
in Fig. 9, or perhaps only its shadow. We
arc then prepared to revert to the angler's
practice and speculate on the size of the one
that got away. The identification of fish is
extremely difficult, especially the larger ones
which are rarely caught by nets, since they
swim too fast. It is quite likely, therefore,
that some of the fish we photograph have
never been seen before, and it is necessary
to extend the classification to include them.

Underwater photography is an extremely
useful and simple method of exploring the
sea bottom, and an extensive collection of
photographs from representative areas will
outline the field for more detailed studies.

In itself, it cannot go very far, but in
Collaboration with sampling, both with
dredge and trawl, we may find out a lot
more about the deep-sea environment.

Other Techniques
I have discussed two of the techniques that

we use for exploring the deep ocean floor,
echo sounding and photography, but there
are many others equally important that I
have not been able to describe in detail.
A great deal of work has gone into the design
and use of apparatus for obtaining samples
of the ocean floor. The simplest method,
and one which can be used with any type of
bottom, muddy or rocky, is dredging behind
a very slowly moving ship. When you
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remember that the dredge may be two miles
down and as many, or more, miles astern,
you can appreciate that a great deal of
wire is necessary, and that the tension at the
inboard end is very great. It is often diffi-
cult to know whether in fact the dredge is
on the bottom or streaming astern. In soft

Fig. 9 (Right).-A large
fish at 25o fathoms on
a seamount on the mid -
Atlantic ridge. The
fish, which is probably
soft. long, has not been

identified.

Fig. 8 (Left).-Giant
sponge, 3ft. in diameter,
one of the many in the
area, at 238 fathoms

on Ampere Bank.

sediments we gain more information by
sampling the different layers in a vertical
column, which is done by driving in a tube
and retaining the sample trapped inside.
Cores of up to a hundred feet have been
obtained in this way, representing sedimenta-
tion during the past few million years.
Study of these cores can tell us about
climatological changes during this period
which affect the species of foraminifera
composing the sediments and about the
geological history of the area.

I have already mentioned the seismic
methods that form a large part of our
exploration. Measurements of magnetic field,
gravitational field and heat flow all cot -
tribute to our knowledge of the sea floor
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structure. I have not made any mention
so far of a method of exploration that is
still in its infancy. This is by personal
descent in a bathyscaphe, a pressurised sub-
marine capable of descending two or more
miles into the ocean abyss. There are two
bathyscaphes in operation in Europe, the

Trieste, which is operated in Italy, and the
other, F.N.R.S.3, is run by the French Navy,
There is no doubt that in the future the
bathyscaphe will become a powerful tool
of deep-sea exploration, but it is still an
expensive and somewhat limited machine and
its potential has not yet been fully developed.

You will have gathered, I hope, that the
field for exploration of the deep-sea floor is
extremely large, and what I have described
is a minute portion of it. More and more
countries are turning their eyes seawards in
search of new sources of food and minerals,
and the interest in oceanography is growing.
But the inherent difficulties of seagoing
exploration do not permit the work to be
done quickly. and it will be many years before
we can travel in imagination across the floor
of the great oceans and make use of Nature's
reserves protected by three miles of water.

This article is reproduced by kind
permission of the National Institute of
Oceanography and Figs. 5, 6, 7, 8 and 9
by permission of the Lamont Geological
Observatory, New York.

Soft Solder and Similar Alloys
Their Composition

SOLDERING
is the union of two metals

with the aid of a metal of lower melting
temperature. The metal used to make the
joint must also have adequate strength and
the power to " wet " the metals to be joined.

Tin will satisfy the above requirements
as far as copper, iron and lead are con-
cerned; these metals are the basis of many
alloys in general use. An example of the
above is found in the manufacture of the
mild steel containers known as " tin -cans."

The addition of lead to tin not only pro-
duces a much cheaper alloy but also lowers
the melting temperature while retaining the
requirements of a solder.

The Melting Temperature
When lead is added to tin a new con-

stituent is formed which has a much lower

and Characteristics
By V. F. ROBERTS

melting temperature than either lead or tin.
The new constituent, known as a eutectic,
contains 62 per cent. of tin and 38 per cent.
of lead and melts at 326 deg. F. Lead
melts at 621 deg. F. and tin melts at 45o
deg. F.

Fine tinman's solder is of the above com-
position (62 per cent. tin and 38 per cent.
lead) and, therefore, has a rapid solidification
temperature at 326 deg. F. This alloy is
very similar to the solder used for radio work
which must solidify rapidly to prevent the
formation of dry joints.

Coarse tinman's solder contains 5o per
cent. lead and so per cent, tin. It is cheaper
than the fine solder, but solidifies over a
range of temperature from 420 to 326 deg. F.

Plumber's solder, the composition of which
comprises 4o per cent. or less of tin and
the remainder lead, has an even wider range
of solidification temperature over which the
metal is in the pasty stage and is capable
of being wiped.

Other metals are often added to solder
to increase the strength of the joint anti-
mony), or to lower the amount of contraction
as the joint solidifies and cools (bismuth).

Low Melting Point Alloys
The alloys of lead, tin, bismuth and

cadmium, known by various names such as
Rose's alloy, Wood's metal and the cerro-
alloys owe their low melting temperatures to
the formation of eutectics as in solders.

An alloy of 27 per cent. lead (melting
point 62r deg. F.), 5o per cent, bismuth
(melting point 52o deg. F.), 13 per cent.
tin (melting point 450 deg. F.) and cadmium
(melting point 6ro deg. F.) forms a low
melting point eutectic alloy of 15o deg. F.
Such an alloy can be used for filling pipes
before bending; the filler can be run out by
immersing the pipe in hot water.
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No. 2.-Making a Long Bow, Arrows
and Targets By F. HOOK

Concluded from page 275, March issue. .

THE reader, having made the flat bow,
will no doubt wish to try his hand
at making one of the traditional

long bows upon which the fame of the
English archer has been founded.

A stave 6ft. in length and of rlin. X
tiin. sawn section must be purchased.
Examine the length of the stave when it
arrives. There may be a slight curvature in
the length on one side. The concave side
of the curve should be used for the back of
the bow.

Smooth all sides of the stave with a
finely set smoothing plane so that the finished
size is but a trifle over sin, square. Then
mark out the position of the handle as in
the case of the flat bow, working from the
centre point in the length of the stave.

On the back of the stave draw a line down
the entire length, then lin. on either side of
this centre line at each end mark the width
of the stave at the nocks. Plane down to
these lines (Fig. 15).

Now turn the stave over on to its side and
from the handle to each end mark lines to
a point tin. from the back of the bow.
Plane down to these lines, as shown in Figs.
16 and 17.

The stave will now have a section at the

A flat bow in
use.

329

Centre lino

arrow should
Beck

4" (Handle) 4 (Hdncil°) quite satisfactory it may be oiled or varnished

To this end one may now purchase arrows

in assuring accuracy.

arrows is 5/16in. dia. birch dowel rods

be the same weight and be perfectly straight.

made of light alloy -tubing which is one step

Per-
haps this statement might be modified by

the grip and finally bound with leather.

uniformity in shooting every

is more difficult than making the bow.

saying that an arrow is not very difficult to
make, but to make 12 exactly the same is.

handle riser din. X tin. X fin. is glued to the

up with fine glasspaper and the tillering is

as required.

Making Arrows

belly side of the handle. When it is dry
it may be smoothed up to be comfortable to

The most common source of material for

The reader is warned that making arrows

It can readily be appreciated that to obtain

When the whole bow has been smoothed

Finally, when the. tillering is completed a

from the handicraft shop. If you are on
good terms with the shopkeeper he will not

Fig. 55.-The shape Fig. t6.-The shape
of the bow from the of the bow from the

front. side.

handle of sin. X sin. and at each extremity
of lin. X tin.

This square taper must now be worked
down carefully to the section shown in Fig
18.

Work carefully from the square portion
of the handle from which no material must
be removed, to the given shape at each nock.
Do not remove any wood from the back of
the bow except at the finishing stages when
the edges of the back must be very slightly
rounded.

After filing in the two nocks the tillering
should be performed as described for the
flat bow. Bear in mind the weight of the
pull required and watch the curve of each
limb of the bow carefully to make sure that
they are perfectly even. Work out any
irregularities with the scraper and glass-
paper.

t

Fig. t7.-Sections at handle and ends of stave.

Section et handle

Section at nock

Fig. r8.-Sections
after tillering.
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mind you sorting through the stock to find
a dozen of the straightest rods. See also that
the grain runs straight through the whole
length of the rod. The most common lengths
of arrow are the 26in. and z8in., so that
3oin. dowels will be needed.

If some of the rods are curved they may
be straightened by heating and bending.

Nock

Cock feather

Hen
feathers

Note natural curve
Of feathers

Fig. 19.-(a) The neck and (b, the pile.

Fig. 20.-How two or three flights might be cut
from one turkey feather.

After cutting the rod to length it must be
smoothed down with glasspaper. Remember
equal weight is aimed for, so do not be too
strong with the glasspaper on some and not
on others. If you have a letter balance you
can weigh each arrow as work proceeds to
obtain uniformity.

In passing it is interesting to know that
arrows are weighed by the weight of English
silver coins. Thus an arrow for a bow with
a pull of 301b. would be about 3s. 6d. or
zls. This means it would weigh as much
as three shillings and a sixpence or four
shillings.

The nock is cut in one end of the birch
dowel at right angles to the direction of
the grain, as shown in Fig. 19. The depth
of the nock is ;in. and the width is cut by
using three hacksaw blades held in the frame
side by side. Due to the slope on the pegs
on the hacksaw frame this method is not
always easy as there will be an uneven
tension on the blades. An alternative
method is to bolt the blades together and
bind with cord to form a handle leaving
about 3 or 4in. of saw available for use.

At the opposite end of the arrow a " pile "
must be fitted to take the impact of the
arrow as it strikes the target. This is a
piece of 5/16in. brass tubing. A small plug
of brass rod (9/32in. dia.) is soldered into
the end. The arrow is shouldered down so
that the pile is a good push fit. The pile
is eventually secured by putting into the
pile a few granules of resin, warming the
pile until the resin melts and then quickly
pushing the pile en to the arrow. Clean off
and polish with fine glasspaper.

Fletching
The three feathers glued to the end of

the arrow are to give it a straight flight, A
badly fletched arrow will wobble in flight.
Here again uniformity is the order of the
day so that good results may be achieved.

Feathers from the wings of turkeys are
best, but those from geese may also be used.
Remember there is a left and right to
feathers and the feathers for an arrow
should if possible come from the same wing
or be all right or all left wing feathers.

The wide part of the feather is stripped

A

2* -

Slot through which
arrow passes
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Hole for first finger

Hole for third finger

Arrow

Tab on hand

Fig. 23.-Details of the shooting tab.

Finally check that the leading end of each
quill is secured closely to the arrow shaft
so that there is nothing to catch into the
hand when shooting.

Cresting the Arrow
The cresting is a number of coloured

bands painted on the arrow just in front of
the feathers so that the archer may easily
pick out his arrows from the target. Use
waterproof paint for the job and separate
the bands of colour with a thin black line,
put on after the colours are dry.

Shooting Tabs, Bracers and Quiver
When the bow has been

strung and the set of arrows completed the
archer is ready to try his hand at some
shooting. However, to make the shooting
more comfortable various small items are
required.

The bow string is drawn back with the
first three fingers of the right hand and the
repeated release of the string and its friction
over the fingers can soon cause soreness.
The finger tab is cut from some soft but
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off from the quill as shown in
Fig. zo. Commence at point
A with a single edged razor
blade and try to take about
1/x6in. of quill with the web
of the feather. The diagram
shows how two or three flight
feathers might be cut from

the one turkey
feather. The
piece of quill
must be sanded
down to an even
thickness after
having cut out
the approximate
shape of the
flight feather
with a template.

The cock feather is the one
which is at right angles to the
line of the nock and so will
be at right angles to the length
of the bow. The two hen
feathers are spaced at 120 deg.
round the arrow. The cock
feather is glued on first as
shown in Fig. 21. A quick
drying glue such as balsa
cement is most useful. It is
also waterproof.

When the three flight
feathers are glued firmly in
position the final shaping must
be undertaken to make each
feather identical in area. The
most usual way of doing this

is to burn the outline by one of various
gadgets. A wire can be bent to the right
shape, heated in a gas ring and quickly

Make sure point of quill is
smoothed down leaving no
po,nt to catch on
the hand

Cresting 24"

Cock
feather

/p4

Fig. 21.-Gluing the cock feather in position

applied to each feather in turn, or
a sheet metal cutter also heated to
redness may be used as shown in
Fig. 22. Other ideas will suggest
themselves to the mechanic such
as the electrically heated wire
method whereby a piece of Lie
element wire is bent to shape and
wired in series with an electric fire.
The question of insulation must be
carefully attended to in this con-
trivance and only those with a
sound knowledge of electrical
matters should try this method. ,

Motel plate bent
to shape of feather

Fig. 22.-Using a heated metal cutter.

nit

Fig. 24.-Bracers in use.

thick leather using a razor blade or scissors.
The approximate dimensions are shown in
Fig. 23 and the two holes for the first and
third fingers must be cut to suit the fingers
of the archer. The second Eager does not
go through a hole but passes behind the tab
as shown in the illustration.

An alternative method of construction is
to use an old glove cut away to leave the
three fingers needed and to sew on some
pieces of thick leather to the front of the
fingers.

The arm guard or bracer (Fig. 25) straps
to the left arm just above the wrist. Its
purpose is to protect the arm from the recoil
of the string and to provide a smooth surface
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4'.

Fig. 25.-The bracer.

against which the string can strike, thus
sending the arrow smoothly on its way with-
out deflection. When using the bracer,
watch carefully to see that there are no pro-
jections into which the string can catch.
If there is any obstruction the bracer must
be slightly modified to obviate this difficulty.
Bracers are being used in Fig. 24.

The Quiver
A quiver is a useful piece of equipment

and can be made from a strip of leather
about t8in. X 8in, It is wound round in a
tube and if holes are punched along each
edge with a leather punch it can be sewn
together with thongs. A piece of circular
leather can be thonged to the bottom end
of the tube. A suitable leather belt can be
made and secured to the top of the quiver.

Some archers like to use a ground quiver
which is stuck into the ground near the
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These straw bosses are expensive to buy
and there is a lot of work in making them
up. An easier way is to buy two bales of
straw and stand them on top of one another
on a small platform of stakes about 18in.
off the ground (Fig. 29). In Fig. 27 and in
the background of Fig. 29 can be seen the
stand for a circular target.

At this pcint
it may be interest-
ing to exrlain why
the archers in Fig.
29 arc crawling on
their hands and
knees behind the
target ! When
arrows miss the
target and hit the
ground they have a
knack of slithering
along just under
the grass. It is
sometimes very
difficult indeed r-)

locate these spent
arrows a n d co-
operation from allin making a
methodical search
is called for. This
task can be avoided
by hangiugsc
old tarpaulin or
similar cloth behind
the target so that
the arrows which miss
flight ciese to the target.

The following books dealing with shooting
technique may be of interest to the beginner:

t. " Modern Archery," by Frank L.
Bilson.

Gold 9 points - la.

Rod 7

Blue 5

Bieck

White I

black border

shooting point. This quiver is made from
a rod of in. diameter steel about 3oin. in
length, the top of which is formed into a
circle of about 4in. diameter.

Targets
The standard target is 4ft. in dia. and is

usually painted on to white duck material,
but any other material may be just as
effective if not so durable.

Material for the target is best sized first
of all, and some whitening mixed in with
the size will give a good foundation for
marking out.

The " bulls -eye" or " gold " as it is
callea by the archer is a circle 9 3/5in. in
dia. Each succeeding ring, the red, the blue
the black and the white are each 4 4/sin.
wide. Around the white is a 4in. black
border, see Fig. 26.

Poster colours give a good matt finish.
Matt oil paints will, of course, give a more
weatherproof finish.

The circular target is mounted on a
foundation of plaited straw about Sin. thick
and the whole target is then stood on a
wooden stand so that the centre of the gold
is 4ft. from the ground.

4.1"
width

44 bolt
ho/ding legs

loosely

Fig.

6'0

will be

Fig. 26 (Left).-
Colours and dimen-
sion; of the standard

target.

Fig. 29 (Right).-A
methodical search is
called for to locate
spent arrows which
have missed the'

target.

3'0"

27.-Details of the

4'4"

wooden target
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2. " Some Bowyers' Notes," by Kenneth
0. Arton.

3. Archery Handbook," by Edmund H.
Burke.

Fig. 28.-View of a standard

stopped in

target in use.

Indoor Archery
During the winter shooting may be carried

on indoors where a distance of over 20 yards
is available. For such ranges a 2ft. target
is used. For indoor shooting it is a necessity
to have a blanket, tarpaulin or similar screen

Centre line
of target

4'0

.Legs of
J;(/'

stand.

behind the target to take the impact of
arrows which may miss the target.
Safety Precautions

'The bows described in these notes are not
toys, but are very dangerous weapons to be
used with the utmost care; with the same
care as one would exercise with a .22 rifle.
Never, on any account, point a drawn bow at
any person, even in fun. When shooting at
targets watch out that no person is waiting
anywhere near or behind the target.
Spectators should always be stationed behind
the firing point.

Bows and arrows should never be left
around on the ground or grass. Should they
become damp or wet the moisture must be
wiped off as soon as possible. It is strongly
advised that the bow and arrows should be
stored in a specially made case when not in
use so that they will not warp.

Readers wishing to take up the sport are
advised to join an established archery club,
where they will be able to learn how to
handle their equipment properly and will
have access to competition work, besides
enjoying the society of others.
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THERE are two main types of signals
on any double -track stretch of British
Railways --stop signals and distant

signals, which warn the uri.er of the position
of the stop signals.

The B.R. system of A.T.C. shown
diagrammatically in Fig. t operates on a
non -contact magnetic principle. Two
powerful magnets adjacent to each other
are fixed in the centre of the track at rail
level zoo yards on the approach side of the
distant (warning) signal (Fig. 2). The first
magnet is of the permanent type and the
second an electro type controlled by the
signalman. The equipment on the loco -

Fig 2.-A trait: appro.7chirg an. A.T.C.
installation.

motive consists of a device cabled to a
receiver fitted below the locomotive, which
responds to the magnetic field of the track
magnets. This receiver is connected
electrically to apparatus in the locomotive
cab and on approaching a warning signal
in the " clear " position the receiver is
influenced by both magnets, which causes
a bell to ring in the cab, indicating to the
driver that the line ahead is clear.

If the signal is set at " caution," the
receiver is influenced by the permanent
magnet only, the result of which is to cause
a horn to sound continuously until the
driver acknowledges the warning by
depressing a resetting lever. This action
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tiJIRC)
7-45,,y4/y's

A Brief Description of the System and its Job
simultaneously sets a visual ircii-
cator in front of the driver, nor-
mally displaying an " all black "
aspect, to show a " black and
yellow " spoked aspect. which
serves to remind the driver that he
has acknowledged the warning
indication received and should
take control of the locomotive
brakes and be prepared to halt at
the stop signal.

Th
I2v 'Fuse

Battery _J bcx

each time a driver meets a green signal
and the " warning " is given whenever he
encounters a signal showing any aspect other
than green.

Automatic Train Control does not, nor
is it intended to, relieve a driver of his
normal and inescapable responsibility for
observing the signals on his ro e and
acting promptly on their indications.
A.T.C. is an aid to the driver, particularly
in inclement weather, and is one of a

AU black aspect
after passing

permanent inductc,

Driver's control
unit

Re/ay and
/action box

box .

Flexible
cable

armouring

Direction of travel

Permanent magnet

- Vacuum
operated

switch

Horn

e black
aspect after
resetting

Reset handle

A.TC.
brake valve

To
vacuum
ejector

isolating plug i j l! i
I I

I

I

i ITrain
PiPe ! I

Isolating
cock

)Timing
reservoir

Receiver
junction box

Receiver

15

Electro
'N magnet

2'6"

A .7- C. vacuum
reservoir

Rail level

Signal re/ay
jlijF de -energised

Signe/ relay
11i_ energised

ZOOyd:,

rill.Caution

Fig show.: di4r..-,min tically.

Automatic Braking
Failure to carry out the acknowledging

action results, after a three -seconds delay,
in the operation of an automatic brake valve,
which gives progressively a full brake appli-
cation on locomotive and train and brings
it to a halt, without any action whatsoever
on the part of the driver or fireman.

When the system is applied to colour -
light signals the " clear " indication is given
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number of safety measures which are being
extended under the British Railways
modernisation programme. These include
the widespread replacement of semaphore
signals by colour -light signals, the installa-
tion of more track -circuits (which auto-
matically indicate the presence of a train to
the signalman and apply appropriate safe-
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AT the moment the glass will have, the
appearance of Fig. ma. Now heat

the open end of the glass in a yellow
flame (turning all the time) and after a few
seconds turn the flame on to full air and
roaring hard. Now. get the tip of the blue
cone to heat the glass about sin, in from
the end, keep turning and direct the end
so that any alcohol spurting out will do no
harm. When the glass is red hot and soft
quickly remove it from the flame and pull

 each end of the glass very forcibly and
cibickly. Do not procrastinate or do this
gently. If all is well the glass will stretch
out into a filament a yard or so long. Break
this with pliers about tin, from the tube
proper. Dispose of the dangerous filament

Tube drawn out

4.
Capillary hole Cur here
stilt present

0
Room temp

Ready for sealing
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Part 2.-Completing the Room Thermometer :
Calibration :.A Baby's Bath Thermometer

By E. V. KING

in the dustbin. If the glass is too hot to
hold pliers may be used.

Verify that there is still a small capillary
hole is the tube (a magnifying glass will
help). If you pull the glass out while still
in the flame you may break the filament and

Hole for suspension

Two off.
Cocoa tin meta/

Plan of
wooden steno'

Drops of
expelled
fluid

Sealing
Stage I Adjusting

fluid level
Fig. io.-The sealing process, stage by stage.

Wood or
hardboard

Hole to
take bulb

The sea,

Hole 4i.: die

Bent to
this shape

Thermometer

Fig. t x.-Derails for
mounting.

Glass
loop

Vacuum
(see text)

Fluid

Cold

0
A method
of finishing

the end will seal over. If no hole is left,
in the next process the bulb of the
thermometer will burst.

Adjusting the Amount of Liquid in the
Stem
If the amount of fluid is incorrect, on

a cold day the liquid will disappear into the
bulb or, conversely, on a hot one it might
reach the top of the sealed tube and burst
the bulb.

'Since the thermometer is to be used in a
room we may take the normal temperature as
6o' F. and the maximum as about soo° F.
in the middle of a very hot heat wave.

Place the thermometer in a jar of water
at too° F. Fluid will exude from the top
and should be soaked up with blotting paper.
When the expansion is complete let the tube
cool down to room temperature. If the
fluid goes down completely into the bulb
your bulb is too big. If it only goes down
an inch or so your bulb is too small. It
should go down to about the half -way 1112/.....

Sealing the Thermometer
Place the thermometer back in the water

at soo° C. When the fluid has completely
expanded again quickly heat the tip of the

0

Holes,,/any pettem,any

0
BeO 0 Vcrotntd .7/dotted lines
at right angles

o o o o

O 0
O 0 0

Bend to radius
3 ",

6
Shield

for
thermometer

bulb

Panel pi

riA wet Hole in
wooden
stand

(See text)

Fig. 12.-The tinplate protection shield.

drawn-out tube and a small blob will form
(Fig. sod). Remove the tube and let it cool.
Wish experience the operator can fashion a
small loop or hook during this process.

Take care not to boil the alcohol near
the end of the tube or it will blow a small
bubble which will then burst. The tube
will not then be sealed and will lose alcohol
by evaporation over the next year or so. If
a bubble does form, reheat until another
blob forms.

When completed, the thermometer must be
sealed and have no air bubbles in the bulb
or air in the stem. When the alcohol con-
tracts it leaves a vacuum (or, strictly, alcohol
vapour) in the tube.

As stated, any small air bubbles may be
removed by the shaking method.
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Mounting the Thermometer
The prototypes were mounted on small

wooden blocks cut out from orange boxes.
Other mounting methods will suggest them-
selves to readers. Those who make plaster
casts might fashion a holder of plaster.
Perspex, plywood and cardboard have been
used by the author.

A small piece of wood about 4in. thick,

Fig. 13.-A

The Bulb Shield
Refer to Fig. 12 and make a small tin-

plate shield from a cocoa tin. The size
will depend on the size of the bulb, but if
it is fin. dia. the measurements given will
suit. Mark out and drill the holes while the
metal is part of a larger sheet and cut it
out afterwards. Finally, bend it round a
piece of pipe or a dowel.

The shield thus
made is placed over
the bulb, being held
by small panel pins or
shoe brads. Free
ventilation must be
left round the bulb or
it will not respond to
quick changes of
temperature, such as
when all the windows
are opened on a frosty
day.

commercial standard thermometer.

tin. longer than the thermometer and about
rain. wide is suitable. It is sandpapered
smooth and a hole drilled as shown in Fig.

i. This hole should be just a little bigger
than the bulb of the thermometer; it need
not go right through the wood.

Two small tinplate clips are then made

a

/00°on standard thermometer

File mark at /00°
On home made

thermometer

Saucepan of
water on s/ow "gas"

Fig. 14(a).-Calibration with a standard
thermometer ; (b) calibration without a standard

thermometer.

from a cocoa tin or other thin metal. These
fix the bulb and stem to the wooden stand,
small panel pins and a small hammer being
used with great care.

Remember that glass will not bend, the
clips can hold only.

A small hole may be made at the top
of the wood for hanging purposes.

Calibration
Method A. If you

have a standard
thermometer (Fig. 13
shows a suitable one)
with which to do the
marking, proceed as
follows. Take a large
saucepan of cold
water with the stan-
dard thermometer and

the one you are making in it. Heat it
gently, stirring the water all the time (Fig.
14a). Both the thermometers will slowly
rise. Make tiny file marks at any suitable
two temperatures. For instance, when the
standard one says 6o deg. F make a tiny
mark on the one being calibrated and when
the standard one says too deg. F make
another mark. Between these two points
there are 40 degrees or four lots of to
divisions. The scale will be made later.

Method B. If you do not have a standard
thermometer you may still achieve accurate
calibration by using the principle of additive
mixing of water at different temperatures.
The resultant temperature is easily calcu-
lated and, by using boiling and freezing water
temperatures, we have our " set points of
reference." Remember that boiling water
cannot be used as a set point with alcohol
thermometers.

CHART FOR ADDITIVE MIXING OF WATER
Boiling water (at sea level), 212° F. or too° C.
Ice cold water, 32° F. or o° C.

Parts of
boiling water

Parts of ice
cold water

Resultant
temperature

Resultant
temperature

4 I 176° F. or 8o° C.
2 I 149° F. or 66° C.
I I 122° F. or 50° C.
I 2 *92° F. or 33° C.
I 3 77° F. or 25° C.
1 4 68° F. or 2,3" C.

*Used in example in text.

A chart is shown above which may
help readers who wish to check their thermo-
meters or mark special set points. For the
theory of additive mixing refer to any text
book or encyclopedia on Heat, the chapter
concerned is usually titled " Specific Heats."

Place some ice in a large vessel, prefer-
ably surrounded by a blanket to save wastage
of ice. Keep stirring it and place the ther-
mometer in it. When the fluid ceases to
fall it is at freezing point. Mark it with
a small file scratch at this point ; 32 deg. F.
is now fixed.

Take one quart of boiling water and two
quarts of the " freezing " water just made
and mix them quickly and throughly. Mark
quickly the place to which the thermometer
rises. This will be the 92 deg. F.
mark. (Fig. 14b).

The reader will observe that between
these two points there lies 6o deg. or six
divisions of so deg. each. The scale is
made from this information (Fig. 55).

Making the Scale
This is prepared in the first instance on

plain white paper, then stuck on to the wood,
making the marks coincide with the
scratches already made. The scale can be
transferred to the wood by means of carbon
paper, the marks then being inked in properly
with Indian ink. A good effect may be
obtained by painting the wood with black
Indian ink and letting it dry, then making
the figures and marks with white Indian
ink. Go over this when dry with clear spirit
varnish (obtainable at artists' stores). If
paper is stuck on, and this is the quickest
method, it should be heavily spirit varnished
(cellulose lacquer used for chromium pro-
tection, or clear nail varnish may be used)
to prevent steam or rain bringing the paper
away from the wood.

It is assumed that you do not have a
standard thermometer and are using Method
B. It is also assumed that the completed
thermometer has a scratch at 32 deg. and
another at 92 deg. Refer to Fig. 15 and
proceed as follows:-

I. Place the thermometer on a piece of
plain white paper and make two dots
corresponding to the scratch marks.

2, Measure the distance between them in
millimeters.

3. Calculate one -sixth of this. In one

Scratch at 92°F

Dot

X mm. 60F

Dot

Scratch at 32°F

- /JO
-/20
-1/0
7100

90
-60
-70
-60
-50
-40
w -J0

.720
-/0

A'3 -mm.

IX
- 171M.
6_1.1

Fg. s5.-The marked thermometer and scale.

92°F
scratch

32°F
scratch

of

- /30
- /20
- 1/0
- /00

90

80
- 70
- 60
- SO
- 40

30
-20
- /0

li
X

T-4 6-0 x 2mm

- - 60 x 2mm.

Note: scale ,s 2°F
/Ower than the

scratches on the
thermOmeter.

Fig. i6.-The scale attached to the thermometer
stand.
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prototype shown, distance was 3omm. and
this divided by six meant that between every
so degrees there were 5mm. You could
work in 64ths of an inch if you wish.

4. The scale can now be made as in
Figs. 15 and 16. The long lines are made
5 mm. apart in the example above. These
marks are then divided in half by somewhat
smaller lines. If you wish to make a very
accurate instrument these lines must then
have four equally spaced dots placed between
them. The scale may now be marked°
from, say, to deg. to 13o deg. F. as shown.

5. Now work out the amount of " devia-
tion " between 3o and 32 deg. F. in mm.
For example, in the example above, to deg.
on the scale was 5 mms. Thus for 2 deg.
the number of mm. was r. The deviation
was r mm.

6. Now cut out the scale and stick it to
the thermometer base so that the 3o deg.
mark is exactly the deviation distance below
the 32 deg. scratch mark on the thermo-
meter (see Fig. t6).

7. Check that the deviation distance is also
present at the 92 deg. mark. If it is not
you have not made the scale correctly.
Varnish the scale when it is dry.

Limits of Accuracy
The accuracy is limited by the constancy

of the capillary bore, the ability of alcohol
to expand the same amount for the same
temperature rise anywhere in the range, the
accuracy with which you were able to mark
the two trial readings and the accuracy with
which you have made the scales. Some
instruments made to retail at about 3s. 6d.
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A Baby's Bath Thermometer
Make an alcohol thermometer, taking it up

to i6o°F. before sealing the tip. Now place
it in water at too°F. and make a clear file
mark right round the tube. Fill the mark
with green (or other colour) paint or cellu-
lose. This is the correct temperature for
the bath. Now take a cork from a wine
bottle and cut a small slice from one end,
about 5/16 in. thick. Burn a hole through
the two parts and slide them out on to the
thermometer as shown in Figs. t9 and 20.
You may stain the corks some bright colour
if you wish. Arrange the corks so that the
thermometer wilt float horizontally on the
surface of the water. When not in use it is
kept in a small " ink " type bottle which
can be fixed to the wall by a metal band.

Alternatively you could make a similar
thermometer and mount it on aluminium
as previously stated.

The thermometer will break if placed in
boiling water.

Fig. t9. -A baby's bath thermometer.

are only accurate to within about two per
cent, and you should be able to make yours
at least as good as that.

The additive mixing of waters will intro-
duce a small error which can largely be
eliminated by preheating the containing
vessel to about the temperature to which
the mixed waters will rise.

Centigrade Ferhrenheit Riaumur A bso/ute

Boiling pure water
et sea /eve/

/00 2/2 BO 373

Equal parts wete
at 0.end 100'c

SO /2? 40 323

Temperature of
melting ice

0 32 0 273

26

24

22

2

/8

16

6

4

2

Fig t7.-Some common thermometer scales.

Boiling water

)

)

Freezing water

/0 20 30 40 50 60 70
Centigrade

Fig. 18.-Graph for the conversion of Fahrenheit to Centigrade.

BO 90 /00 I/O /20

Using Centigrade
Scales

This scale is easier to
use but it is not used
in this country save in
laboratories. To con-
vert to Fahrenheit from
Centigrade multiply by
9/5 and add 32 to the
answer, i.e., 45°C equals

(45 --5'- 32=-4-955+ 32

=81+32=113°F.
To convert to Centi-
grade from Fahrenheit
take off 32 and multiply
the answer by 5/9, i.e.,

13°F equals
5 5(ti3-32)x9----ot

9
x 5

=45.C.
A graph is sometimes useful

for conversion from one scale
to another and one is shown in
Fig. 18. Some common thermo-
meter scales are shown in Fig.
17. The Reaumur scale is used
in Russia and the Absolute by
scientists.

Making Your Own "Stan-
dard" Thermometer
After you have made a few

thermo:neters it is advisable to
make a standard of your own
very carefully and accurately.
Mount it on an aluminium sheet
on which you can scratch the
scale with a scriber or needle
point.

In making'most of the follow-
ing suggested thermometers you
will find this standard useful as
it saves additive mixing to
obtain any required temperature.

Greenhouse Thermometer
This must be made of metal or of well -

varnished wood. It must go up to 16o' and
down to 20"F. A couple of marks should
be made to show the danger positions for
the type of house being used. A " cool "
house should show a mean temperature of

Cork Deep scratch sHoo of cork

Thermometer floats on water

Fig. 20.-The baby's bath thermo:;:cter in use.

Fig. 21.-A photographic thermometer (dish
development).

55° to 65° by day, should never fall below
45'. A " warm" house should never fall
below 55° and a " hot " house never below
6o'F. One thermometer could be made
having three marks, the minimum for each
type of house. The maximum permissible
temperatures vary according to what is being
grown.

Photographic Thermometer
For the time/temperature method of

development a convenient point or points
may he marked with a file on a suitable
alcohol thermometer. A dish development
thermometer is shown in Fig. 21.

(To be continued)
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The author's trailer
on the road and ready
for tossing.

SEEKING economical holiday accommo-
dation, the designer turned his mind
to caravans and trailers and dismissed

the large -sized caravan, which would limit
the car to main and secondary roads, in
favour of a light trailer which could be taken
into the lanes; where the car would go, so
would the trailer. It was required to be
simply constructed in timber, and with no
double curvature on the panelling to ensure
that ply could be used for the sheathing.
Hardboard, whilst being ideal for large, flat
surfaces, did not appear to be the answer to
the rather sharp curves required in the
eventual design.

It was decided to build on to a standard
boat trailer.

The shape of the car was used to give
the basic profile to the trailer, thus giving a
continuity of line on car and trailer which
is very pleasing. It ensures a good flow of

Screwed butt joints
glued with aero glue

throughout

Fig. 1.-The
framing of

the base.

Batten moved up to
profile of car then
mark made accross
station line

Fig. 2.-
Method of
matching the
profile of the
trailer with
that of the

car.

Station /ine

air past the trailer at speed, and here it is
interesting to note that the trailer has been
towed at 65 with no sway or yawing, this
probably being due to the individual sus -

Ply sheeting

Fig. 4.-A section through the
junction of the ribs with the

base.

pension of the chassis, a
feature rarely found even in
large caravans. As to
manceuvrability, the trailer
was towed through the maze
of streets in Mevagissey, in
Cornwall, and the " Escort "
which is used to tow suc-
ceeded in making the greater
than t in 4 incline out of

that township along
the coast.

Construction
The floor consists

of lin. R. B. Douglas
fir ply on a framing of
tin. X rain. softwood,
screwed and glued
throughout, as shown
in Fig. a, using 31in.
No. 8 screws. The
plywood was chosen
as, in spite of costing
more than boarding, it
went on in two panels
and thus cut the
possibility of splashed

Fig. 3 (Left).-Method of
cutting several ribs from one
piece for reasons of economy.

In the group of photographs
shown on the right, details can
be seen of the ribs and longeron
construction and also the
sleeping accommodation. Notice
the neat appearance of the
windows and the smart exterior
the shaping gives to the trailer.

It Can be Built for a Total Cost of £45
By J C RICHARDSON

Trim ether end
fixing

water entering when the road wheels threw
up the inevitable clouds of spray from a wet
road surface.

Following the Car's Profile
Hardboard templates were prepared from

the car and used to set out -the ribs on in.
plywood offcuts purchased from a local
joinery works. The templates were prepared
as shown in Fig. 2 by making 6in. stations
on the hardboard, which was temporarily
strutted up adjacent to the car, and a short
length of batten was used to mark the
station lines with a series of points which,

when linked, repeated the
profile on the hardboard
ready to be cut to shape.
The ribs of ply were
arranged on the plywood
offcuts to minimise the
waste, as shown in Fig. 3.

jointing the Ribs
The joints were straight-

forward halved joint s.
arranged to carry the profile
around the ribs; the joints
are best positioned at points
where there is a definite
shaping, thus facilitating
lining the sections of the rib.
The joints were made with
aero glue and screwed with
tin. No. 8 C.S. screws, joints
being at least 6in. long to
ensure that the ribs were

Shaped ribs

Base assembly

Longerons to base length
plus 2" for later trimming

Fig. 5.-The trailer with ribs and
longerons mounted on the base.

not rendered weak. In fact, the joint portions
proved to be stronger than plain plywood,
though all plywood is immensely strong,
in bending along the axis of the veneers.
Fig. 7 shows the build-up of typical ribs,
though this will vary according to the profile
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"Door opening

Fig. 6.-Details of the cud'.

Fig. 7 (Top
Right).-The
build-up of a
typical rib.

Fig. 8 (Centre
Right). -
Method of
cutting the
checkouts.

Fig. 9 (Bot-
tom Right).-
How the
longerons are
faired off.

of the car for which the trailer is built.
The ribs should be spaced at 2ft. maxi-

mum centres and housed into the base
plywood (see Fig. 4), the checkouts for
the longerons being made by two saw cuts
and a sharp chisel blow (see Fig. 8).

The checkouts for the longer-
ons should be slightly
shallower than the depth of
the longerons to facilitate
fairing them off ready for the

3/4" I subsequent plywood sheeting.
This is illustrated in Fig. 9.

The longerons are fixed in
place by one screw each as
well as glueing. The structure,
although seeming very light at
this stage, becomes remark-
ably rigid when the ply skin
is fixed hack on to it. The
who assembly giving a
stressed skin finish. The
structure will now appear as
in Fig. 5.Section

2"
minimum

Height to

suit chassis
height

Cut out for /%2',r
5/84 timber longerons

or sl-rakes
34 Fly

Allowance to
house into

3/4" Ply



336 NEWNES PRACTICAL MECHANICS April, 1958 April, 1958 NEWNES PRACTICAL MECHANICS 337

The author's trailer
on the road and ready
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Fig.

Inner line of over,"ay

Bead inside glass
Overlay of -Y ply

jigsawed to shape
10.-Row the rounded corners of the

windows are formed.

-- - -- - --

Making the Ends
The ends arc next prepared, and here

again -lin. and gin, plywood is used to give
rigidity. The cut outs for door and windows
were made with a jig saw attachment on
an electric drill, the shape of the sides is
carried round by blocking out with hard-
wood then shaping after gluing and
removal of screws (see Fig. 6.) The
profile of the panel at each end and the
checkouts for the longerons, are marked by
offering up the panel to the superstructure
and pencilling the outlines of the longerons
on to the back of the panel. When the
cut outs are made the panels may be pushed
into place between the longerons and the
joints made by gluing and screwing as at
the ribs. The bottom of each panel is
securely screwed to the base assembly.

To obviate difficulty in glazing and to
preserve the appearance of the windows the
rounded corners are formed as shown in
Fig. to. Square openings for the glass are
cut, and shaped fillets are applied on the
outside with square beads to trim inside, the
glass being bedded in putty.

Sheeting of 4mm. marine ply can now
be fixed over all sides by glueing and screw-
ing thus providing the stressed skin. If the
trailer is kept down below 8ft. long the
ply can be continuous in length, avoiding
jointing. Provided the glue is used freely
throughout, the trailer will new be entirely
weatherproof.

To pass between
wheels

Hardwood
runners 312
provide bolting
posiricris for fixing
to chassis

Fig. I2.-Underside view of the base

eLo"

outing.

Stove and washup Settee bunk
makes double bed

Figs. 13 and 14 (Above and Right).-Sleeping
arrangements for two adults and a child.

Rib spacing

Window openings may be
added as desired and details
of the sashes and the method of
construction are shown in
Fig. it.

Wheelboxes must be made,
and shape and dimensions will
depend on the trailer and the
type of wheels used. Fig. 15
shows one of the author's
wheelboxes and the methods of
construction. Notice how the
side is cut to the profile of the
mudguard.

Suitable trailers such as the
Pratt boat trailer can be used
both for boats and the camping
trailer described here. The trailer is easily
removable, being fixed with wing nuts and
being jacked up by means of the jacks shown
in Fig. 16, to run the trailer out from
underneath.

Hardwood runners are fixed underneath
the base of the camping trailer body as

Frame

Jigsaw corner fillets

Cut to profile of mudguard
Fig. 15.-Details of the wheel -boxes.

Fig. 16 (Right).
-Details of
one of the jacks.

Sash

3'Ply overtay

Fig. IL-Method of c.m-
structing the sashes.

Sliding leaf

Cut away
for leg comfort

Ply

Wheel arch

Bolt,

3/4' Plywood

Jigsaw

Hardwood

Joint thus where
saw enters

Tube

Angle steel

Tube

Weld

F.'ate

shown in Fig. 12.
These provide bolt-
ing positions for fix-
ing to the chassis.

The sleeping ar-
rangements for two
adults and a child
are shown in Figs.
r3 and 14, but these,
of course, can be
varied to conform to
-individual require-
ments as can the
whole layout of the
trailer interior. The
photographs give a
ogood

inthe author's
idea o f thela

trailer and a 1s o
further information
as to construction.

This article is not

step
ipnrsotruvidee-

t i ons, but merely to
give ideas on which

Childs bunk the reader can
across trailer base his own

design.
3/8"Pl wood

Sleeping arrangement
2 eo'ults end /child
Cupboards to suit
individual requirements

"5/4'Plywood

Longeron

Fixed leaf
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APART from its size and the design and
arrangement of the fuel elements, a
boiling reactor employing light water

will not differ markedly from one using
heavy water. Neither need there be any
essential difference between the design and
arrangement of the fuel elements in a light
water reactor of the boiling as opposed to
the pressurised type. Attention will there-
fore be confined to the pressurised light
water system.

The Shippingpor: reactor vessel has a
height of 33ft. and a nominal wall thickness
of 81 -in. The internal diameter of the cylin-
drical portion is about 9ft. The core assem-
blies are supported in a stainless steel cage
consisting of a barrel, a bottom plate and
top support grid. This cage is nearly 8ft.
in diameter and slightly over 13ft. in height.
The active section of the core is some 6ft.
in mean diameter and 6ft. high.

The seed and blanket elements are of
nearly square cross-section throughout most
of their length, but are fitted with transi-
tion pieces at each end to terminate in the
form of a round tube. The lower tubular
ends fit into holes drilled in the bottom
plate, whilst the upper ones are locked into
the top support grid.

The cooling water is maintained at a
pressure of 2,000lb. per sq. in. abs., cor-
responding to a saturation temperature of
636 deg. F. It enters the bottom of the
reactor vessel at a temperature of 508 deg.
F. and 90 per cent. of it flows upward
between the fuel plates and rods. The
remainder by-passes the core to cool the
walls of the reactor vessel and thermal
shield. The water leaves the vessel at a
temperature of 542 deg F. to pass through
the heat exchanger and is then recirculated
to the vessel by means of a canned -motor
pump.

The seed elements contain a total of
11.41b. of highly enriched uranium whilst
the blanket contains 12 tons of uranium
oxide.

Gas Cooled Graphite Reactor
Like the heavy water reactor, the gas

cooled graphite moderated reactor can
operate with solely natural uranium as its
fuel. Furthermore, it requires no unusual
materials in its construction. In order to
compete effectively as a power producer,
however, the gas coolant must be pres-
surised, whilst the employment of graphite
as a moderator implies a large critical size,
so that a pressure vessel of considerable
dimensions must be envisaged. As a
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coolant, gas has an advantage over water
in that its top temperature is not limited
by its pressure but can be readily increased
to the maximum permitted by the material
of the fuel element can.

Reactors of this kind will form the spear-
head of Britain's nuclear power programme
and will stem from the prototype recently
commissioned at Calder Hall, which has
already been described.

Apart from the use of higher gas pressure,

rod

Helium filled
expansion Space

Fuel rod
jacket

Fuel rod
-NalC bond 0.010 in.

7 ROD ELEMENT

Sca/e)inches 0 3 6

Fig. 17.-Fuel element for S.R.E.

(Concluded from pcge 281, March issue)

the gas cooled reactor offers further scope
for development in the choice of coolant.
Carbon dioxide is cheap, whilst its nuclear
properties are sufficiently good to permit i:3
use with natural uranium fuel. For the same
reactor heat output and range of tempera-
ture, the blower power varies very nearly
inversely as the square of the molecular
weight of the gas and inversely as the cube
of its specific heat at constant pressure. The
suitability of different coolants can thus be
judged by comparing their blower power in
relation to that of carbon dioxide. On this
basis helium would require only slightly
less blower power and nitrogen over twice
as much, but hydrogen would need only
t/6th of the blower power of carbon
dioxide. Before using hydrogen as a
coolant, however, its compatability with the
reactor materials would require investiga-
tion and other engineering problems must
be solved.

Sodium Graphite Reactor
The replacement of water or gas by

sodium as coolant enables high power out-
puts to be achieved without pressurisation.
Furthermore, since the boiling point of
sodium is 882 deg. C., no limitation is
imposed on the coolant temperature by the
coolant itself, so that heat can be transferred
from the reactor at a temperature limited
only by metallurgical considerations. Con-
versely, apart from its marked chemical
reaction with water, sodium oxidises very
rapidly in air. Also, on irradiation in a
reactor, it becomes highly radioactive, emit-
ting 2.76 MeV gamma radiation with a
half-life of about 15 hours. The primary
coolant system must therefore be shielded.

The American programme for sodium
graphite reactors calls for the construction
of a Sodium Reactor Experiment (SRE) to
develop 20 MW heat, followed by a Sodium
Graphite Reactor (SGR) developing 250
MW heat.

Fig. 17 shows the fuel element of the
SRE. It takes the form of a bundle of
seven rods, each of which consists of a 6ft.
high column of 6in. long uranium slugs,
iffi. in diameter, in a stainless steel can.
The wall thickness of the can is °min.
The uranium is enriched to contain 2.8o per
cent. of uranium 235. The clearance space
between the slugs and the can is filled with
sodium -potassium alloy in order to provide
a thermal bond. This alloy extends a few
inches above the slug column to a free
surface, above which is a helium -filled space
to accommodate volume changes due to
thermal expansion and any gaseous fission
products released during operation. The
rods are prevented from touching one
another by spirally wrapping the outer six
rods with 13 s.w.g. stainless steel wire at a
pitch of about loin.

Graphite readily absorbs sodium, thereby
destroying its value as a moderator, so that
contact between the two must be prevented.
In the present instance, the necessary pro-
tection is of-onled by enclosing the indiridual
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graphite blocks in a zirconium can. The
graphite assembly for the SGR is shown in
Fig. 18. Each such assembly is attached
by means of zirconium studs to a spacer plate
at the top and a supporting pedestal at the
base, both of stainless steel. The pedestal is
loosely spigoted into the grid plate at the
lower end of the reactor vessel. The spacer
plates at the top of adjacent graphite
assemblies nest together and are maintained
in place by a clamping band round the out-
side of the whole core. The fuel element
is lowered through the central hole in the
graphite assembly to rest on the internal
ledge at the lower end of the pedestal.

The sodium coolant enters the lower end
of the reactor vessel into a header chamber
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below the grid plate. It then flows upward
through the central holes in the graphite
assemblies to take up heat from the fuel
elements located in them. Some 7 per cent.
of the incoming coolant, however, is diverted
to a secondary header chamber formed
between the grid plate and the base plates
of the graphite assemblies. This coolant
flows upward between adjacent graphite
assemblies in order to remove heat from
them. Sufficient space is provided for this
flow by making the distance across the flats
of each graphite assembly slightly less than
the lattice pitch to give a clearance of
1/loin., which is maintained by dimples on
the can sides.

The SRE graphite assemblies are similar
except that the lattice pitch is I tin., and
the gap between adjacent assemblies is
.r7oin. Also the central hole is 2.8oin. in
diameter and the height of the graphite
assembly is soft. Similar graphite assemblies
without the central hole make up the side
reflector.

Fig. zo shows the general arrangement of
the SRE reactor. As a safeguard against
loss of coolant, the sodium inlet and outlet
lines pass through the reactor vessel above
the core, Which is therefore always flooded
with sodium. The normal level of the
sodium is 6ft. above the top of the core.
The core region is 6ft. high and about 6ft.
in diameter. The entire core and reflector
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is contained in a stainless steel tank 19ft.
deep, ttft. in diameter and tiin. thick. A
stainless steel inner liner /in. thick assures
a zlin. thick stagnant layer of sodium at the
inner surface of the core tank to minimise
thermal stresses due to variations in sodium
temperature. The core tank is surrounded
by a 51in. thick steel thermal shield.
Immediately outside this shield is the outer
tank, which acts as a further safeguard
against loss of coolant in the event of
failure of the inner tank. The outer tank
is surrounded by thermal insulation approx-
mately 'ft. thick, which in turn is enclosed
by the concrete biological shield. At the
interface between the insulation and concrete
is a steel liner to which steel pipe is tack
welded for the circulation of a concrete
coolant in the form of toluene, which does

not react chemically with sodium. The
space above the sodium level and
between the core tank and outer tank
is filled with helium at 31b. per sq. in.
gauge to provide an inert atmosphere
for the sodium.

The sodium temperature at inlet to
the reactor is Soo deg. F and at outlet
96o deg. F.

Fig. i9.-General
arrangement of SRE.
(1) Control element
drive; (z) seal ;
(3) roller ; (4) ro-
tatable shield ; (5)
ring shield'; (6) bel-
lows ; (7) sodium
level; (8) dia-
phragm ; (9) inner
liner ; (to) main
sodium inlet line ;
(i I) biological shield;
(12) core tank ; (13)
thermal shield; (14)
outer tank ; (z5)
thermal insulation ;
(16) bearing plate;
(07) grid plate ; (t8)

Can wail
0-075

0.0110 high

0.100

control element ;
(i9) fuel element ;
(2o) moderator ele-
ment ; (21) guard
pipe ; (22) auxiliary

sodium inlet line.
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programme are seen to be about as much
as the coal industry will be able to meet.
Whether or not electric power from nuclez,.r
stations is cheaper than that from conven-
tional ones, it follows that, without nuclear
power, this country would soon be suffering
from an acute power famine.

This conclusion leads to the prospect that
in ensuring a supply of electric power at any
price, the price may be high. Fortunately;
however, the price of electrical power from
the first- nuclear stations will not be greatly
more than that from present-day conven-
tional stations. Furthermore, the situation
should be reversed in a few years. The
reason for this prediction is to be found in -

the comparative make-up of electricity costs
from conventional and nuclear stations.
Typical comparative figures are given in
Table s t, at the top of the next page.

The nuclear station is seen to exhibit
something like three times the capital charge
associated with the conventional station. This
disadvantage of the nuclear station, however,
is largely offset by Ls smaller fuel charges,
which are about half these of the conven-
tional station.

As time goes on, the capital costs of both

Ilst taQ

Applications of
Nuclear Power

Central Power Stations
Undoubtedly, the most

urgent application of nuclear
power in this country lies in
replacing coal or oil firing in
central power stations. Support
for this view is very clearly
given by Table I which shows
the anticipated rise in this country's electrical
requirements and the corresponding require-
ments for coal with or without the assistance
of nuclear power.

The figures quoted for nuclear installed
capacity up to 1957 are based on the pro-
gramme outlined in the White Paper,
Command No. 9389, dated February, 1955..
'The corresponding figure for the year 2000
is hardly more than an inspired guess. The
coal requirements under this nuclear power

2

/7.

I

I/

/2

14

IS

conventional and nuclear stations should
come down. Due to the greater proportion
of the total electricity cost attributable to
capital charges in the nuclear station, how-
ever, the same percentage reduction in
capital costs will show to better advantage
in the nuclear station than in the conven-
tional one. Furthermore, whilst the cost of
hydrocarbon fuel will certainly continue to
rise, a similar situation with regard to
nuclear fuel is unlikely to occur before the

TABI E I-ELECTRICITY AND COAL REQUIREMENTS

Coal required per year
Total Units Nuclear (tons)

Year installed per installed
Without
nuclear
power

With
nuclear
power

capacity,
MW

year capacity,
MW

0955 20,000 7 X 1010 - 40 a 006 4.0 x 5o6
1965 35,000 12 X 1010 2,000 6o x 106 6o x 006075 60,000 zo x I010 15,000 I00 X 106 65 x 106
2000 150,000 50 X 10,0 100,000 250 X 106 55 X 106
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Item

Cost of electricity in pence/unit sent out

Present conventional
stations

First nuclear
stations

Capital charges ... 0.54 0.43
Fuel and operating charges ... 0.41 0.23

Total 0.55 0.66

end of the present century. There arc thus
strong reasons for anticipating a rise in the
cost of power from conventional stations
and a fall in the cost of power from nuclear
stations.

Marine Application
Nuclear power plants, due to their high

capital costs, can generally only find com-
mercial application where the load factor is
high and the power output large. The
earliest commercial application of nuclear
power in the marine field is thus likely to
be in large oil tankers where the load factor
may be as high as 90 per cent., and the
power requirements exceed so,oco s.h.p.

The enhanced importance of capital cost
in marine applications leads to considera-
tion of reactor types which are favourable
from this point of view. Entering into this
consideration is that of size, since reductions
in size lead to increase in cargo space. On
the score of both capital cost and size the
pressurised water reactor shows to great
advantage, and is, in fact, the type of reactor

used in the American nuclear -powered sub-
marine Nautilus.

A further improvement in the direction
of reduced capital cost and size is obtained
by substituting sodium for water as the
coolant, as proposed for the second Ameri-
can nuclear -powered submarine Sea Wolf.
However, the gain in this case is only some
so per cent, reduction in space or weight,
due to the increased amount of shielding
required against radiation emitted by the
sodium activated on passing through the
core. In the case of the Sea Wolf, the
shielding accounts for more than 35 per cent.
or the weight of the whole power plant,
whereas the corresponding figure for the
Nautilus is less than 3o per cent.

Despite its greater size, the gas-cooled
reactor can nevertheless show two advan-
tages over the liquid -cooled reactor for
marine use. If helium is employed as the
coolant, then, since helium is not activated
on passing through the core of the reactor,
shielding of the coolant circuit outside the
reactor shield can be dispensed with.
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Secondly, temperatures sufficiently high for
a gas turbine cycle can almost certainly be
achieved without undue development, so
that the reactor coolant can also serve as
the working fluid in the turbine and the
customary heat exchanger between the two
be omitted. In this way the space and
weight of the plant should be reduced by a
factor of about two-thirds of that occupied
by the liquid -cooled reactor plant.

One of the greatest differences between
a marine and central power station plant
would be in the type of reactor shield. For
central power station applications, concrete,
despite its enormous bulk, is still the most
economical shielding material. For marine
applications, a less bulky shield must be
provided and would probably take the form
of a very dense material, such as lead, close
to the core, to absorb gamma radiation from
it. A thin lining of a boron -containing
material on the inside of this gamma
absorber would effectively mop up all
thermal neutrons escaping from the core.
Only fast neutrons would then remain to
be dealt with, and these would probably
best be attenuated by an iron -water shield
with an admixture of some form of boron.

Studies made to date indicate that under
the most favourable conditions a nuclear
marine power plant is not as economical as
a conventional one. The discrepancy, how-
ever, is sufficiently small to justify the effort
now being devoted to the development of
this type of plant.

#G1Dap t&damp=
This Instrument, Which Can $'!
be Made at Home, Simplifies

Ellipse Drawing

By H NICHOLLS

THIS compass was originally made to
draw projections of circular holes at
an angle, and is equally suitable for

drawing ellipses.
Construction is shown in Fig. t. The

legs of a pair of dividers are cut off
near the hinge, and a *in. hole drilled in
each. A length of silver steel is soldered
in each hole, forming two extended legs.
One leg is splayed out into a fork to keep
the instrument vertical when in use.

The compass proper is made from a pencil
compass. the leg carrying the needle point
being sawn off and soldered to a brass sleeve,
which is made a sliding fit on the straight
leg. It will be seen that when this leg is
set at an angle to the paper and the pencil
compass revolved around it, the sleeve will
slide along the leg and the pencil point will
draw a true section of a slice through a
cylinder at the angle at which is set.

 Fig. I (Right).-The
completed instru-
ment for drawing

ellipses.

.-

Fig. 2 (Right).-
Drawing an ellipse
presented by a

hole in a plate at a
6o deg. angle.

Using the Instrument
If it is required to draw a projection of

a hole through a plate at, say, 6o deg., the
procedure is as follows:

After drawing the view of the plate and
hole at the required angle, as shown in
Fig. 2, the necessary centre lines are drawn
and the edges of the hole are projected,
giving the minor axis of the required ellipse
to be drawn.

The leg carrying the compass is then set
at 6o deg. with the points of both legs rest-...ing on the paper.

The point of the straight leg is placed on
the centre of the ellipse to be drawn and
the forked end centrally placed over the

< centre line. The compass pencil point is
then set to the minor radius " M " (Fig. 2),
and holding the instrument perfectly verti-
cal, the compass is revolved around the
straight leg. The resulting figure will be a
true projection of the hole.

When it is required to draw an ellipse to
a given size, draw in the centre lines, mark
in the major and minor axes, set the com-
pass to the minor radius, place the point of
the straight leg on the intersection of the
centre lines, and adjust the angle of the legs
until the pencil point coincides with the
major radius.

RADIO -CONTROLLED MODELS
By F. J. CAMM
12/6. 8y Post 13/6.
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itoognee NEW PRACTICAL WAY
OF LEARNING AT HOME

NEW-completely up-to-date methods of giving instruction in a wide
range of technical subjects specially designed and arranged for self -study to
at home under the skilled guidance of our teaching staff.

NEW-experimental outfits and lesson manuals are despatched on
enrolment and remain the student's property. A tutor is allotted to
each student for personal and individual tuition throughout the course.

Radio and television courses, with which specially prepared components
are supplied, teach the basic electronic circuits (amplifiers, oscillators,
detectors, etc.) and lead, by easy stages, to the complete design and
servicing of modern Radio and T/V equipments.

ti If you are studying for an examination, wanting a new hobby or
interest, commencing a career in industry or running your own
full-time or part-time business, these practical courses are ideal
and may be yours for moderate cost. Send off the coupon to -day
for a free Brochure giving full details. There is no obligation
whatsoever.

Courses with Equipment
RADIO SHORT WAVE RADIO

TELEVISION MECHANICS
CHEMISTRY PHOTOGRAPHY
ELECTRICITY CARPENTRY

ELECTRICAL WIRING
DRAUGHTSMANSHIP  ART, etc.

E.M.I. Factories
at Hayes,
England.

Instructional lesson
manuals

3 -stage
T.R.F. circuit

r
Fill in for FREE BROCHURE

 E.M.I. INSTITUTES, Dept. 144x, London, W.4.

EMIIINSTITUTESI

NAME

ADDRESS

Oscilloscope

5 valve 3 -waveband
superhet circutt

'I) 1(If under ' .. BLOCK
jCAPS .

PLEASE 111

I am interested in the following subject(s) with/without equipments

(Apr/58) (We shall not worry you with personal visits) IC.107 I

The oxey ffirme Coffege -,vcor., 6y ez iflarece-wr,de Oxeeceerea orgcor4irez
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By JOHN MACKENZIE

FIRST cut out and
shape the seat as in
Fig. r. Any avail-

able wood may be used,
b u t hardwood will
reduce the risk of
splinters. Cut the slot
as shown in Fig. x. The
wood should be tin.
thick. It is important
that the edges of the seat
should be rounded to a
fairly large radius and
the whole well sanded.

The Rockers
To make these, use din. conduit with walls

about 3/32in. thick. The exterior quality
is the harder, and it is inadvisable to use

Cut slot in seat L2wide 4-/ong

Fig. 1.-Details of the seat.

the
use.

Take two pieces 6ft. zin. long and bend
them to the shape in Fig. 2. 'The bending
operation is quite easy, using the following
method:

Obtain a piece of rough timber about
3ft. X 3in. X Sin. and bore a hole, as shown
in Fig. 3. Ream out the lip of the hole at
both ends as shown.

To bend the conduit, stand the piece of
timber upright with the hole uppermost.
Support the timber in the left hand and
insert the conduit through the hole. By tilt-
ing the timber to the left and bearing down
on the conduit with the right hand it can be
bent very readily, the fact that great force
is not required helps to prevent overbending.

It is .a great help if the bending plan
shown in Fig. 2 is drawn cut full-scale with
a, piece of chalk on the workshop floor.

The bending must be done gradually by
inching the conduit through the hole and

interior quality as it may buckle with

Ends in line

Rocker Dimensions

Length at the widest point -3I in.
Height at the highest point-I3in.
(Dimensions to outside of conduit.)

A Children's Favourite
Which is Strong and Durable

putting in numerous small bends close
enough together to give the effect of one
smooth bend. This conduit will take a
fairly sharp bend in this fashion before there
is any sign of the
tube collapsing; even
if there is a slight col-
lapse this exterior
conduit is strong
enough to be un-
affected in strength

accurately, but it is important that the two
pieces are identical, that the bottom bend
is a smooth curve and that in each piece the
two ends of the conduit are in line. When
matching the two pieces place them
together, and if it is found that there is a
discrepancy try reversing one of the pieces,
as it may be a closer match the other way
round.

Fixing to the Seat
Obtain eight conduit -fixing saddles of the

type which are in two pieces, as shown in
Fig. 4. The conduit is fixed to the seat,
using the saddles as in Fig. 5. Screw up
the saddles fairly tightly with the bottom
of the pieces of conduit Win. apart at the
middle point.

The Footrests
The footrests must serve two

purposes, not only as footrests but

These Screws cannot
be fixed until head is in seat

5.-Pocitioning the conduit saddles.
also as a means of preventing the pieces of
conduit from moving apart at the bottom.

There are two ways in which this may
be done. Take a thin piece of steel about
r8in. X 4in. X /x6in. and screw it to the
conduit with four small self -tapping screws
in the position shown in Fig. 7. To this
piece of steel screw a piece of wood r8in. X
4in. X :lin. with woodscrews.

The second method is the one used
in the horse in the photographs and is quite
effective. Drill two holes in each piece of
conduit parallel to the floor. The holes
should be drilled right through the conduit
and should be large enough to take any
available tin. C/S woodscrews. Counter-
sink the outside hole in each case.

Take a piece of hardwood rein. X
4in. X lin. and screw it into position
between the pieces of conduit, using the
zin. C/S woodscrews. The wood should
be flush with the top edge of the conduit as
in Fig. 8, this gives a ,in. clearance when
the horse is on the floor. It it should just
touch the floor then the edges of the wood

for this purpose. Packing the tubes may be taken off with a rasp.
is quite unnecessary. It is not important A piece of wood r8in. X 4in. X fin.
that the bends should follow Fig. 2 should now be screwed to the top of this.

Apply pressure
here

l'dia countersunk
hole

...'x33(3' long, lower end held by loot

Fig. 3.-
Bending the

conduit.

F i g . 4
(Right).-The
conduit fixing

saddle.

Fig. 2 (Left).-The
shape of the rockers.

Fig. 6 (Right).-How
the ends of the conduit

are fixed.
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Wood /8)(4",r ;V Steel /13.)(4.x

121/2"

If the first piece of wood was fitted flush to
the conduit then the second piece will rest
on the conduit which will then take all the
downward strain.

As a further safeguard screw a piece of
wood 4in. X zin. X fin, hard up against
the conduit on each side.

The head should now be cut from ;in.
plywood as in Fig. 9. Cut the tin. dia.
hole in the position indicated.

Cut two discs of lin. plywood as shown
and cut a tin. dia. hole in each. Glue these
discs on each side of the hole in the horse's
head and insert and glue a yin. length of
tin. dowel.

NEWNES PRACTICAL MECHANICS

Figs. 7 and 8 (Left).-Fixing
the foot rests.

Fig. 9 (Right).-Cutting the
head.

Smooth down the edges
of the head with sandpaper
and fit it into the slot in the
seat. Glue with a good,
hard -setting glue. Screw
the conduit fixing saddles up
tightly.

The head should be
painted white, or brown
with black markings and the
seat and footrests any bright
colour. The exterior qual-
ity conduit is galvanised,
and therefore is a reason-
able silver colour and should
be left unpainted.

Readers may prefer to use
their own conception of a
horse's head, but it is most
important that the horse's
ears should point well for-
ward as an upright ear
would be most dangerous.

April, 1958

Quarter Scale

THE simplest form of blowpipe is that
used by jewellers. It is simply a
tube with a mouthpiece at one end

and a jet at the other, the jet is held near
the flame of a spirit lamp and on blowing
into the mouthpiece a needle -like flame is
produced which is well suited to small work
(see Fig. r).

For model making, however, something a
little more powerful is required, without
going to the other extreme and using equip-
ment such as treadle -bellows -operated blow-
pipes suitable for heavy brazing, etc.

The blowpipe described below and shown
in Fig. 2 is quite simple to make
and will prove a useful addition to
the amateur mechanic's workshop.

The materials required are
6in. thin brass tube, fin. diameter.
4in. thin brass tube, fin. diameter.
A fin. gas tap with rubber pipe

connection.
Rubber tubing to suit requirements.

Mouthpiece

Diowpipe Jet -

flame

Spirit Lamp Flame

Fig. 1.7-eweller's blow -pipe.

course, but the
hot enough to
Now file down
until it will ju
of the bent fin
solder the tap
make the joint

thick wooden circle
glued each side

/"DiameterHok

////Y///////////

SimpleSimple Apparatus for- Small Work
Bending the Tube

First take the fin. tube
and file a deep nick into
it, nearly through
tube, at an angle of about
45 deg. as shown in
Fig. 3. Bend the tube as
shown by the dotted
lines until the nick is
closed up again, and
solder up the gap with a
soldering iron and soft
solder. Silver solder
would be better, of

blowpipe itself does not get
melt the soft -soldered joint.
the threaded end of the tap

st push into the longer end
. pipe (see Fig. 3 again), and
into the tube, taking care to
gas tight.

Fig. 2.-The completed gas blowpipe.

Next drill a fin. hole behind the bend
and in line with the centre of the short end
of the fin. tube, push the fin. tube into this
hole until the end is just inside the end of
the fin, tube and central with it, and solder
in position. Reference to Fig. 2 will make
this clear, The blowpipe is then finished.

The angle between the small pipe and the
large one forms a hook to hang the imple-
ment up by. To use it, connect a rubber
tube about 'ft. long on the fin, tube
and fit a small tubular piece of bamboo cane
about 3M, long in the other end.

The tap should be connected by a piece of
rubber or flexible metallic tubing to a gas
jet. The size of the -flame- is regulated by

the tap and the air jet is controlled by
blowing hard or gently.

A Handy Tool
A soldering iron in the accepted sense of

the term is not required with a blowpipe, of
course, but a little "poker" like Fig. 4, is
a very handy thing to use. It is made of
a piece of fin. copper wire pushed into a
bradawl handle, the tip of the wire being
pointed, bent as illustrated and tinned in the
same way as an ordinary soldering iron.

Hold the blowpipe in the left hand, the
poker in the right and grip the wooden
mouthpiece between the teeth. The poker
should be fairly long, say, about 6in. so
that you do not inadvertently blow the flame
on to the fingers as you might do with a
short poker. With a little practice you will

I

Solder into end of tube

Fig. 3.-Making the 45 deg. bend.

find you can pick up little blobs of molten
solder on the poker and apply them where
required. Flux can be applied in the same
manner; it does not matter about cooling the
poker by dipping it
into the flux, as being
so small it heats up
again immediately it
enters the flame. The
solder will run like
water if the work is
clean, provided with
flux, and hot enough.

Fig 4.-Details of
a simple poker.
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a model Bea marine engine
OF HIGHEST QUALITY, AND. PERFORMANCE

This latest addition to the famous
range of "Mamod" model steam engines is

the ideal power unit for model boats,
with a length of 20"and over. An extremely

lively unit with many refinements
including chromium plated windshield, heat

insulation and a complete lubrication
system. Price 45/- including P.T.

Maw
MALINS (ENGINEERS) LTD. 25-31, CAMDEN STREET, BIRMINGHAM, 1.

Versatility is the keynote of the Nucleave Press. It has
innumerable uses in the Engineering, Leather and Plastic
Industries. In addition it is an invaluable MULTI -PURPOSE
Tool for the Handyman.

The press is made of linest high tensile steels and will exert a pressure
of 2 tons with ease. PUNCHES AND NIBBLES holes up to tin.
CROPS wire and bar up to tin. dia. RIVETS most types of rivets
including bifurcated tubular and two piece types. Bends strip up to
16 s.w.g. 3M. throat 121.in. working centre).

5IC
or 9 Monthly 2/8

Tools.
payments of

Carr. lint pad, big 5'6 'amide our ran area.

Strong and well designed

STEEL TOOL CABINETS
An exceptionally well -designed and
well made chest of immense
strength. Four drawers. Front of
cabinet forms working tray when
opened. Suitable for Tradesmen
and Handymen alike. Lock and
key provided.
Size 16 x A x 10M. Depth of drawers
1. It, 1i. and 213n. Approx. weight,
20 lbs.

BARGAIN
PRICE 5616

Carr. and packing 516
outside our van urea.

GAMAGES, HOLBORN, LONDON, E.C.1. Holborn 8484.

it MY BENNETT
COLLEGE TUTOR

MIGHT HAVE
BEEN IN

THE ROOM "

WHAT CAREER DO YOU WANT ? Rim
Architecture Machine Drawing Television Languages
Building Mechanical Eng. Wireless Telegraphy Mathematics
Carpentry Motor Engineering & Telephony Modern Business
Commercial Art Plumbing Textiles Methods
Diesel Engines Power Station Eng. Folice Subjects
Draughtsmanship Quantity Surveying Salesmanship
Electrical Eng. Radio Engineering Book-keeping Shorthand
Electric Wiring Sanitary Science English Short Story Writing I
Forestry Surveying Geography and many ethers
Locomotive Eng. Telecommunications Journalism

OR WHY NOT OBTAIN A QUALIFICATION?
A.M.I.C.E. A.M.I.Struct.E. A.A.C.C.A. A.C.C.S.
A.M.t.Mech.E. A.M.I.Mun.E. A.C.W.A. A.R.I.C.S.
A.R.I.B.A. A. M.S.E. A.C.C.S. A.A.P.

GAMAGES
HAVE THE TOOLS YOU NEED

Soundly Constructed
STURDY STEEL SECTIONED
FOLDING BENCH

ft is ideal for use in the Home or Workshop and
particularly suitable for mounting your Electric
Drill and Equipment. When not in use it can be
fokled Oat and stored out of the way.
Size : 42in. long, 'Sin. wide and 32in. high.

BARGAIN
PRICE i3f19f6

Vice 23/6 extra.
Carr.& Pkg. 7% outside our
erten,iee van delivery area.

PUNCH, CROP and RIVET with the

"NUCLEAVE" TWO TON PRESS

 I

GENERAL CERTIFICATE of EDUCATION & R.S.A. Exams. I

Post this coupon NOW!

PRICE COMPLETE
with Set of Standard

PERSONAL
POSTAL
TUITION

Every Bennett College student enjoys this
friendly, intimate coaching right through his
Course. A few of the Courses are listed
opposite. Tell us your subject. We will send
you The Bennett College Prospectus and the
famous FREE book " Train your mind to
SUCCESS." This will show you how you can
advance to a better, finer future by Personal
Postal Tuition. Fill in and post the coupon today.

-1
BENNETT COLLEGE

(Dept. D.76 PT) SHEFFIELD

Please send me the Prospectus on

and niv free
copy of " Train your mind to SUCCESS."

NAME

ADDRESS

TOWN

AGE (if under 21) Please write in BLOCK letters

Ip
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Be 100 GUINEAS

/IS THE PRIZE
IN THIS COMPETITION

TO FIND AN INVENTION From a Safety Pin
to a Road Roller

WHICH WILL
HELP US

SELL BRITAIN OVERSEAS

/1 rtnist, therefore, be
EXPORTABLE

as well as
EXPLOITABLE

Conditions of entry and the Form

of Contract between Freeman Taylor

Machines Ltd. and the competition winner,
covering Royalty payment, etc., are available

on request from Freeman Taylor Machines Ltd.

FREEMAN TAYLOR\
MACHINES LTD.

TEXTILE AND GENERAL ENGINEERS
Designers and Builders of Stainless Steel
Plant for the Chemical, Pharmaceutical,
Dyeing, Food and Brewery Industries

Necton Street Works
SYSTON
Nr. Leicester

WORLD WIDE RADIO
RECEPTION

FOR THE AMATEUR RADIO ENTHUSIAST
TUNE IN WITH THE

MALVYN SINGLE VALVE SHORT WAVE
COMMUNICATION RECEIVER

All -Dry Battery operated : Extremely low running costs : Band
Spread Tuning : Attractive Front Panel : Full operating instructions
included.
PRICE OF COMPLETE RECEIVER, 74/6 (Batteries and Phones
Extra). Post Free U.K. Money Back Guarantee. Send S.A.E. to
actual Manufacturers for Free Descriptive Literature.

MALVYN ENGINEERING WORKS
Radio and Electronic Engineers

Tel. : Hertford 2264 7 Currie Street, HERTFORD

BRASS, COPPER, BRONZE,'
ALUMINIUM, LIGHT ALLOYS
Rod, Bar, Sheet, Tube, Strip, Wire

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

List on application.

H. ROLLET & CO. LTD.
6. CHESHAM PLACE, LONDON, S.W.1

SLOane 3463
Also at LIVERPOOL LEEDS MANCHESTER BIRMINGHAM,

You can fit a Dencroft "finger-tip control"
Roll-over door to your garage in a few
hours. Its non -corrosive aluminium alloy
construction guarantees you years of
trouble -free service. Dencroft Roll-over
doors are silent too-fibre wheels and
rubber stops eliminate irritating rattles.

Write for free Brochure to

DENTON BROS.
28 MAYMAN LANE,BATLEY Phone 451,--

Wencroft Rall-ores doors are made by the manufacturers of the rsotionally,
famous Oehcreft szeehfrorned props, greenhouses and garden sheds.)"."'

BETTER CABINET MAKING

It Planes!
It Rebates!
It Bevels!
You can do a

precision job on
this sturdy
machine, which will make your
task So much easier, and bring
greater pleasure to your furniture
making.

Eliminate the hard work in
hand planing and
give your work
that professional
look with the

P.R.I I 4in.
Bench

Planer.

SEWFOR FULL DETAILS
(TO DEPT. BP/43)

II01 (0 tin BEEST-ON
NOTTINGHAM
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No. 3 of a Short Series-The Dovetail

THE dovetail joint, of which there are
several variations, calls for careful
cutting and precise marking out if the

joint is to fit together as it should. How-
ever, if these two points are kept in mind,
and the job is not rushed, perfect workman-
ship can result

Fig. r shows an end view of a housed or
housing dovetail such as could be used when
fitting a shelf in a bookcase. Both dovetail
and housing run unbroken for the complete

Fig. 1.-End view of housing
dozxtail.

length of the timber and cutting is quite
simple if the following method is followed.

Cutting the Housing
Fig. 2 shows how the housing is cut with

the aid of a fence. This is simply a length
of fairly thick timber, one side of which is
planed away to the required slope. The
fence is now clamped in place across the
width of the timber directly over one side
of the housing, .but making provision for
the width of the saw cut. The tenon saw is
used to make the cut, and it is held against
the slope of the fence, thus guiding it at the
required angle. The cut is continued to the
base of the housing and the fence is then

Kith of VFW

Waste to be removed

Fig. 2.-Set up for sawing the housing.

reversed, again clamped in place, and the
other side of the housing cut.

Cutting the Dovetail
The dovetail which fits into the housing

is set out as shown in Fig. 3. The marking
gauge or mortise gauge is used to mark off
the width of the dovetail across the end of
the timber which, of course, must be per-
fectly square. The shoulder line is now
marked off, this being equal to the depth
of the housing, and finally the slope of the
dovetail is set out on each side. The shaded
portions in the sketch denote the timber
that will be removed. The three stages of
the removal of this waste are seen in Fig, 4.
First a notch is cut with a chisel along each

By W. J. Stannage
shoulder line, as described in a previous
article. Its purpose is to act as a guide
to the saw. The saw cuts are then made
down to the lines as shown in the second
stage. The third operation is to use a
sharp chisel to cut away the unwanted
timber. When the chisel is to hand, it
is again employed to remove the waste
material from the housing. If the reader
possesses a router this can be used for
levelling off the base of the housing, but this
is not strictly necessary as careful use of
the chisel will produce the desired result.

The Slope of the Dovetail
In some woodworking instructions the

slope is given as a definite figure such as
one -in -eight, or perhaps one -in -seven. Fig. 5
shows such figures in more practical form,
but in this case the slope is one -in -six. It
will be seen at A " that a 6in. X tin.
piece of thin metal has been marked off with
a line running from corner to corner. The
shaded material is cut away so giving a

Gauge lines

Fig. 3.-Dovetail marked off for cutting.

air cuts

-
2lfarking6. off
and sawing

dovetails.

.411111111111111

Saw

4**1
I 1 I

I I

01110

Gauge

m.rked
°civet

0

off

side of the dovetail is marked off as seen,
and the unwanted material cut away.
 This template, or gauge, is used as seen

in Fig. 6 which shows it placed over the
end of the wood to enable the position and
size of the dovetail to be marked off. The
illustration shows the gauge in use and a
dovetail marked off with its aid. A tenon

Chi el saw is used to cut down each
side of the dovetail, taking
care to keep the saw cuts to
the outside, or waste side of
the lines. The saw is also
used to cut in from the

Fig. 4.-Three stages in cutting a dovetail.

.triangle. The sloping side of this triangle
is the slope of the dovetail. If we refer
again to the fence shown in Fig. 2 it will
be obvious that this template can be set
against the end of the timber and the slope
marked off thus giving- guide lines to which
the wood is planed.

A Through Dovetail
However, for the making of the more

common type of dovetails a second template
is an advantage, and this also is seen in
Fig. 5. It consists of another piece of thin
metal of the required length and width, bent
to the shape of the letter " L." With the
aid of the first template the slope of each

0 6

I ---Shaded material removed

Lines marked off
using first template

Fig. 5.-Making a dovetail gauge.

iChisel

Chisel
Fig. 7.-

Chopping waste.

ends of the timber, so removing as much of,
the material as possible. The job will
now appear as shown in Fig. 7, with only
the waste material between the dovetails
remaining.

This remaining material is removed with
the chisel as shown. The chisel is first used
to cut down a fairly deep notch back at the
shoulder line and is then brought into use
from the end to remove a chip of the wood.
Cutting is then resumed at the shoulder line
to cut a fresh notch and the chisel is again
used at the end. From this it will be seen
that no attempt is made to cut a very deep
notch at one operation as this could not
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be accurately controlled. When the half -way
stage is reached the timber can be reversed
and chopping commenced anew from the
new face thus presented.

Marking the Sockets
When the dovetails have been cut in this

manner the sockets which receive them must
be marked off. This is done by clamping the
timber to be marked in the vice and holding

Mark along
here

Mark these lines
with Try square

Gauge line giving
depth of sockets

I ;

Shaded areas to be remand

Fig. 8.-Sockets being marked off.

the dovetails in position where they serve
as templates and can be marked around to
give the exact locations of the sockets.
Fig. 8 depicts this operation. However, this
marking only gives the positions of the cuts

on the end of the timber. The depth of
the sockets is marked off with the gauge, and
this measurement is equal to the thickness
of the dovetails, The lines marked off from
the actual dovetails and gauge line must be
joined up to provide guide lines to be
followed when sawing, and this operation is
done with the aid of the try square. These
lines are also shown in Fig. 8, and to clarify
matters the waste material is again shaded.

The waste material is removed by chop-
ping, after the tenon saw has been used to
cut down the lines marked with the
try -square, and the operation is similar to
that shown in Fig. 7.

The Lapped Dovetail
The dovetail just described is known as

a " through dovetail," the name denoting
that the dovetails pass through the entire
thickness of the timber. Another type of
dovetail, shown in Fig. 9, is the " lapped
dovetail " and it will be obvious that in this
case the dovetail does not pass through the
timber, but is hidden from view.

Construction of the lapped dovetail does
not vary greatly from the making of the
through variety except in the setting out.
The first consideration must be the thickness
of the actual lap as the marking gauge will

'be set to the thickness of the timber less
the thickness of the lap. This figure repre-
sents the length of the dovetail also.

The cutting of the socket for this type of

dovetail is carried out by holding the tenon
saw at the required angle and cutting as
deep as possible. It will be found that it
is not possible to cut with the saw to the

Fig. 9.-Example of
lapped dovetail.

complete depth of the' socket and the cutting
will have to be completed with the chisel.
This part of the job may appear to be
tedious but is not so provided that a good
edge is kept on the chisel.

When making dovetails it is not a good
idea to try them together too often as such
treatment is inclined to loosen them. Mark
out carefully, cut carefully, and then knock
together just to make sure that the fit is
accurate. If made as they should be, a gentle
tapping with the mallet is all that is
required to drive them into place. If all is
well take apart, apply the glue, and knock
together again.

Simple Conjuring
These Tricks Will Baffle Your Friends

THE first thing you must learn in con-
juring is palming. By that expression
is meant that a small article such as

a coin is gripped in the palm of the hand
in such a way that the hand appears to be
empty.

Take a coin in the right hand between
the thumb and forefinger, and with the left
hand make a motion of grasping the coin,
the thumb being underneath and the fingers
above (see Fig. 1). As you close your left
hand, relax the pressure on the coin, letting
it fall into the palm of the right hand, at
the same time keeping your eyes fixed on
your left hand to give the impression that
the coin is in that hand. You then open
the left hand and show your friend that the
coin has disappeared. The best way to prac-
tise this trick is to do it in front of a mirror,
at the same time remembering the following
points :-

(a) When you appear to grasp the coin
in your left hand it should be closed imme-
diately.

(2) You must keep your eye on the left
hand to give the impression that the coin
has been transferred to it.

(3) The right hand after retaining the coin,
should drop to your side without attention
being drawn to it.

Simple Card Tricks
The following simple tricks are performed

with an ordinary pack of playing cards.
To prepare the pack in readiness for the

first trick, place all the red and all the black
cards together. You then ask your friend to
select a card, at the same time holding
the pack so that he takes it from amongst the
red ones. Then tell him to replace the
selected card, but this time hold the pack
so that it is replaced amongst the black cards.
Upon glancing through the pack you will
easily discern the selected red card from
amongst all the black ones.

The Turned Card
Ask your friend to select a card and, while

he is looking at it, face the bottom card of
the pack and turn the pack over. You will
now find that owing to the bottom card being
faced, the pack, while appearing the same,
has been reversed. Then ask your friend to
slip the chosen card into the pack, taking
care that the pack is carefully squared so
that the cards do not overlap. A handker-
chief should then be placed over the cards,
and under cover of the latter, reface the
bottom card and turn the pack over so that

Fig. 2.-How the card protrudes.

it is once more in its original position. Upon
glancing through the pack the chosen card
has apparently turned itself over.

Producing a Chosen Card
We now come to something slightly harder.

For this trick prepare a discarded pack of
cards in the following manner. Clamp the

Handkerchief

Fig. 3.-Con-
cealing the silk
handkerchief.

pack between two pieces of wood or a vice
if available, leaving exposed a small margin
on one side of the pack. Then sandpaper
the exposed edge until one end is slightly
narrower than the other. Now ask your
friend to select a card, and while he is
glancing at it turn the pack round. When
the card is replaced you will find that it
will protrude slightly (see Fig. 2). Shuffle
the cards well, place them behind your back
and run your forgers along the edge of the
pack. You will then find the selected card.

The Mysterious Handkerchief
A candle is placed in a candlestick on the

table, and a box of matches half open is
placed beside them. In the empty space at
the back of the match -box a silk handker-
chief is placed (see Fig. 3). You now show
both hands empty to your friends, then pick
up the match -box and light the candle. As
you close the match -box the handkerchief is
pushed into your hand. Hold your hand in
front of the candle and let the handkerchief
expand, giving the impression that it has
been produced from the rays of the candle.

One of the keys to success with all types
of conjuring is practice. Professional con-
jurors spend hours every day practising new
tricks to acquire dexterity.
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ELECTRICAL
ALL TYPES OF ELECTRICAL

GOODS at extremely competi-
tive prices, e.g., 5 amp. Twin Cable,
48/- 100 yards ; Lampholders. 7/-
doz. ; Sit. Battens, 51/6; quality and
immediate despatch guaranteed.
Request list. Jaylow Supplies, 93,
Fairholt Road, London, N.16. (Tele-
phone: Stamford Hill 4384.)

iONVERT your ordinary Wash -
a.} boiler to electric. G.E.C. Circu-
lar Washboiler Elements, 200-250 volt.
2Kw., 91in. diameter, one hole fix-
ing, 22/6 each, plus 1 9 p. and p.
London Warehouse. 165, Queens
Road, Peckham, S.E.15.

THE ELECTRIC GUIDE (12t h edn.).
1/3 ; Electric Hints and Gad-

gets 14th edn.). 1/3. From: B.P.M.
Publications, Ringwood, Hants.

ASBESTOS RESISTANCE WIRE, 10,
30, 40. 65. 220 ohm. Per yd.

1/3, P.p. Semple, The Mount, Hes-
wall, Cheshire.
IOLUORESCENT LIGHTING FIT-

TINGS for workshop and home.
Complete range from 5ft. to
(also circular) at lowest prices any-
where. S.A.E. for illustrated leaflets
and list of Control Gear Kits.
Callers welcome. We are Fluores-
cent Lighting Specialists: E. Brill,
Dept. C., 125A. Northcote Rd.,
London, S.W.11. (Battersea 8960.)

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, § h.p. 1,500 r.p.m. 0.10.0
h.p. 1,500 r.p.m. E9.12.6
h.p. 3,000 r.p.m. 0.12.6
h.p. 1,500 r.p.m. EI I. 0.0

I h.p. 3,000 r.p.m. E11. 0.0
Fully guaranteed by makers, approval
against cash. Carriage paid mainland. State

voltage.
P. BLOOD & CO.

ARCH STREET, RUGELEY, STAFFS.

SPARES, REPAIRS,, REWINDS.
Replacement Armatures and

Fields for most Vacs. and Drills.
Emergency Rewinding Service to
30 h.p. available. Hodson (Croydon),
Ltd., 75A, George Street, Croydon.
Surrey.

ELECTRIC WELDER. 200/250 A.C.,
complete with heavy welding

transformer (weighs over 121b. in
ease); cable. welding torch, spare
carbons, instructions; 7 tappings
from 6 volts to 100; absolutely as
new, and perfect; 60/- the lot. Will
pay carriage, will send c.o.d.
McGrath, 584, North Drive. Cleve-
leys, Lancs.

WATCHMAKERS
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.

WATCH PARTS
For all makes of watches,. tools, Instruc-
tional books, etc. Special Kits for be-
ginners. Send 6d. for " Super Bargain
Catalogue." T. (4. LOADER (Dept. 13),
Watchmakers Mail Order Sem tee,
Milestone Road, Carterton, Oxford.

LEARN to be a Watch and Clock
Repairer in your spare time and

earn extra money at home. We can
supply everything you need at
unbeatable prices, including Instruc-
tional books, Swiss watchmakers'
tools, watches, watch and clock
movements, lathes, cleaninginachines,
alt spare parts for watches and
clocks, etc. We also have a fine
selection of musical box movements
and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers Supply Company (Dept.
P.M.), Carterton, Oxford.

FOR GUARANTEED W A TCH
REPAIRS, also all Replace-

ment Parts. try Young & Son. 133,
London Road. Chippenham, Wilts.

BOOKS
'IMIE HANDYMAN'S Electric Instruc-

a- tor, 1/9 ; The House Main-
tenance Guide, 2/3. For the best
value in books for the handyman:
B.P.M, Publications, Ringwood,
Hants.

FOR SALE
HOUSE SERVICE METERS, credit

and prepayment ; available
from stock. Universal Electrical,
221, City Road, London, E.C.I.

NUTS, BOLTS, SCREWS AND
WASHERS for Mechanics, 2 RA -

4 BA.. and 6 B.A., 7/- packet. 432
parts, post 1/4. Available Hex. Hd.,
Rd. Hd., Ch. lid. and Csk. State
which, 3 or more packets post free.
1,000 item list free. K. R. Whiston
(Dept. P.M.S.1, New Mills. Stockport.
TELESCOPES.-Make your own-

non-Achro Object Glasses
dia 40in. focus, 14/6; x 60 Eye-

pieces, 15/6. S.A.E. list Achro
Object Glasses, Mirrors, Eyepieces.
W. Burnet, Grand Sluice, Boston,
Lincs.
OOMPRESSORS FOR SALE.-Twin
at-i Piston, with tank. 2i c.f.p.m..
£4. Single Cyl., £2. All types
Motors. S.A.E. for list. Wheelhouse,
13, Bell Road, Hounslow. (HOU
3601..

BARGAINS ! Tools, Vices, Drills,
Envelopes, Pumps, Wire, Tables,

Drawers. Many others. Catalogue
free. Greens, 927, Albert St.,
Lytham.

CIRCULAR PLATE GLASS DISCS
SUITABLE FOR GRINDENG ASTRO-

NOMICAL MIRRORS
6in. a lin.. 25.- : x 30;- : a lin., 35 - :

x lin., 40
Sin. x i in., 35"- : x 110.. 40,- : s lin.. 45 :

x lin., 50- :
10in. x lin., 55,- ; x lin.. 60 -.

Per pair with abrasives optical pitch wax,
rouge. Glass of any diameter up to 21n.

thickness supplied.

H. GIBBS 75,
CARDIFF, S

NPORTMAMWAROO RD.,
.WALES

AIR COMPRESSORS, single cylin-
der, double action, 21 cu. ft. at

up to 4001b. pressure, condition as
new but slightly soiled, cost over £10,
bargain at 35.'- each. N. Cooper, 10,
Fowler Street, Nechelis, Birmingham.
7.

"
PERSPEX " for all purposes,

clear or coloured dials, discs,
engraving. Denny & Company Ltd.,
15, Netherwood Road, W.14. (SHE
1426, 5152.)

'JAIL ORDER, new bargain, post
1/- tinder £1. Wood Chisels,

f in. 3/-, lin. 3/6. Micrometers, Oin.-
lin. 10/-, lin.-tin. 14.'6. Oil Stone,
41n. x lin. 2/8. Solid Auger Bit, fin.,
3/-. Electric Motors, h.p., 3 -phase,
415 volt, 70! . Set 60 H.S. Twist
Drills, No. 1-60, stand included, 50/-.
Valtock " Major " Blow Lamp, 30/-.
Tenon Saws, 8in. 6/4, 10in. 7/-. 121n.
7/6. S. Grimshaw, 7, Hall Street.
Manchester, 18.

YOU can Repair that Broken Drill Housing
or Lathe Bed. You can Join Metal, without
costly welding equipment. There's a
million and one loss you can do. Try a Kit
from the people who use It every 'day

AUTO -PLASTICS (OLDHAM) LTD.,
Green Street, Oldham, Lancs.

Car Body Repairers and General Fiberglass
Moulders.

The Best at the Lowest Price, with Full
Instructions, 10- and 176, plus P. & P. 1 6.

EAL WROUGHT IRONWORK
SCROLLS, raw materials to

make plant stands, coffee tables.
gates. etc. State if drilling facilities
available. Anything in metal made
to specification or raw materials sup-
plied. S.A.E.. please. Mannings
Forge, 60, Shakespeare St.. South-
port.
" -raA STRO TELESCOPE MAKING -

standard Ramsdell push -in
Eyepieces, lin.. ;in., lin. focus, 35'-.
S.A.E. List Achro and non-Achro
Object Glasses, Newtonian Mirrors.
Eyepieces. etc. W. Burnet, Grand
Sluice, Boston, Lincs.

HARDENING FURNACES. Cham-
ber. 5in. x 3in. x 11in., 200/

250, 1 kW.. 2,000°F., 37/6: 1,200^ C..
67/6; p.p.. 4/-. " Pavtox." 57, New
Rd., Rubery. Birmingham.

QPECTROSCOPE. £11 10'-. Astro
)--a Eyepieces, all size mirrors and
mechanical, parts, 3-1in. refractor on
H stand. £45. Also Observatory
heavy Sin. Clock Drive Refractor.
Details, C. E. Mackett & Co., Manu-
facturing Opticians and Engineers,
51, Millers Road, Brighton.

HOBBIES
/ *RINDING, POLISHING KITS. --

x Will make up to 8in. Astro-
nomical Mirror. Silicon Carbide:
11b. Grade 80; lb. 1130, 260: fib. 320,
400, 600, 2,oz. Optical Rouge. 11b.
Swedish Pitch, 25/- each, plus 2/6
postage. L. J. Mays & Co., 87,
Mosley Street. Manchester, 2.

SEREN
ASTRONOMICAL MIRRORS

12 Jeymer Drive (PM)
Greenford, Middx

EQUIPMENT FOR ASTRONOMERS
Mirrors, eyepieces, focusing mounts,
spiders, etc. Do-lt-yourself kits.

S.A.E. for free details.

ILLUSTRATED CATALOGUE No. 13.
Containing over 450 Items of

Government Surplus and Model
Radio Control Equipment, 2/2, re-
funded on purchase of goods ; 2/6
overseas sea -mail. Arthur Salhs
Radio Control Ltd., Department
P.M.. 93. North Road, Brighton.

TOOLS

SENSATIONAL REDUCTIONS!
ELECTRIC DRILL ACCESSORIES

1",ial Our
Sanding & Polishing Kit : r1.11! Price

5' Sanding Pad and 12 Discs,
Lambswool Bonnet, Arbor ... 20.- 10.6

Grinding & Polishing Kit :
3" Grinding & Wire Wheels,
Calico Buff, Arbor ... 18 6 108

C Saw Blades For
Rip or C,C 5" Wolf, B & D. 21 -
Teeth 6"Bridges ... 21 - 10; -

Tungsten Carbide Masonry Drills :
Nos. 6.8,10,12,14, each ... ... 101- 511

In Wallets I" RtShanks :
5 Wood Boring Bits 15'-
5 Twist Drills

Chrome7 Twist Drills Vana-
}

1.116-111 Gen., H.Speed 16? -

Post Free. Quality Guaranteed.
Free List of Many Other Bargains from :

THE TOOL SERVICE CO. (Dept. .51),
39, Arlington Road, Surbiton, Sorrel.

12/9

11;-

PHE NEW 1958 fully illustrated
Catalogue of Hand Tools, Port-

able Electric Tools and Machinery,
now available: price 6d.. postage 3d.
Parry & Son 'Tools) Ltd.. Dept.
P.M.6. 329. Old Street. London. E.C.1.

OWN A REALLY
GOOD TOOL KIT
We have many to choose front, some of

which are listed herewith :-
Kit of 50 tools for Mechanics ... EIS 10 0

Kit of 75 tools for Mechanics ... E22 10 0

Farmer's Automatic Tool Kit, 74
... 0 0

Carpenter'stool

.

Tool Kit. SO tools... C29 0 0

Handyman's Home Kit No. 1 ... E3 10 0

Handyman's Home Kit No. 4 ... E7 10 0

All tool kits supplied in strong steel tool
boxes. Send your name and address for
details of these and many other kits, and
also Electrical Cables and Accessories.
Terms arranged where required, otherwise

Cash with Order.

J. & S. SUPPLIES
II St. Anns Road, Harrow, Middlesex

PATENTS

PATENTS.
Qualified service.

Advice. C. L. Browne, 114,
Greenhayes Ave.. Banstead, Surrey.

!A GOOD IDEA !
CAN MAKE MONEY FOR YOU

LET US ASSIST YOU
PROFESSIONALLY TO SELL YOUR

INVENTION.
WRITE FOR FULL DETAILS.

PATENT, DEVELOPMENT &
MARKETING CONSULTANTS
16 Gore Court Rd., Sittingbourne, Kent.

EDUCATIONAL
LEARN IT AS YOU DO IT-we

provide practical equipment
combined with instruction in Radio,
Television, Electricity, Mechanics,
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes,
Dept. PM47, London, W.4.

X- - A/b2- 4ac-
2 a

DON'T FUMBLE with FOrmula. Master
1lattieniaties in 6 weeks the Ilutiorstand-
able Way. 1st lesson sud details free front
The Harrison School of Mathematics,
11, Dryden Chambers, Oxford Street, London

FREE I Brochure giving details
or Home Study Training in

Radio, Television, and all branches
of Electronics. 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 profes-
sional examinations. Train with the
college operated by Britain's largest
Electronics organisation. Moderate
fees. Write to E.M.I. Institutes,
Dept. PM28, London. W.4.

SITUATIONS VACANT
AM.I.MECH.E., A.M.Brit.I.R.E.,

City 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.
967131, 29, Wright's Lane, London,
W.8.

PHOTOGRAPHY
PHOTO -ENLARGER Castings and

Bellows, for 35mm., 21in. x 21in.,
21in. x 31in., 35/- per set; s.a.e. for
details. V. J. Cottle, 84a, Chaplin
Road, Easton, Bristol, 5.

BELLOWS, Camera, Enlarger, Pro-
cess. Industrial Collapsible

Machine Guards. Beers, 4, St.
Cuthbert's Road, Derby. (Tel.:
41263.)

IHOW TO USE ex -Gov. Lenses and
Prisms. Nos, 1 and 2. 2/6 ea ;

Vertical Enlarger Plans for 35mm,
to 21in. sq., 3/6 ea. ; Optical Con-
densers and Achromatic Lens to suit,
33/-. Lists ; s.a.e. H. W. English,
Rayleigh Road, Hutton, Essex. .

IJXPOSURE
METERS.-Build your

own double -range incident light
Exposure Meter with 60 x 37 mn1.
photocell, 1,1.4 to C/32. 1/100001 to
60 sec. film speed, 19 to 37° PE.,
complete Component Kit, 50/- 1 s.a.t.
details. G.R. Products, 22, Runny -
mead Avenue, Bristol. 4.

FIBREGLASS

PLASTIC UNITS
Experimental Glass Fibre Unit, 14/9.
Plastic Metal for Gear Casting, Plastic Diei,
etc., 14/3. Porcelain -hard Cold Setting
Finish for food preparation surfaces, baths,
washing machines. etc., 16/9 pt. in white,
cream, black, sky blue, red, clear and
aluminium. S.A.E. for information list,
price list, etc. SILVER DEE PLASTICS
(Dept. 3), Hartington,Staveley, Chester

field, Derbyshire.
(Continued on next page)
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WOODWORKING
WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 7in.,' £4/15/- ; 8in.,
£5/10/- ; 10in., complete motorised,
£30. Planers, 5in., £12; Bowl Turn-
ing Heads, £4; with Bin. Saw Tables,
£7/10/-, Lathes, £71101- ; CoMbina-
tion Lathes, £10/10/-. Motors,
Pulleys, Belts. etc. 12 months'
written and money refunded guaran-
tee. 4d. stamp for illustrated book-
let. James Inns (Engineers),
Marshall St., Nottingham.
QAWBEiNCHES, Bin. to 30in., from" £9; Motorised. £13 ; Petrol
Portable. £44. Planers, Handsaws,

 Lathes. Saw Spindle and Planer
Assemblies, Logging and Firewood
Machines, Chain Saws, Engines.
Motors ; deferred terms. Send 1/9
for handbook -catalogue and bargain
offers. List free. Beverley Products,
Sturlon-le-Steeple. 20, Notts.

SAW SALES AND SERVICE
SAW SERVICE BY POST. -Circular

Saws set and sharpened, 5d. per
in. diameter ; tensioned, set and
sharpened, Licl. per in. ; read, 1/3
per in. ; minimum charge per saw,
3/-. (Prices include return postage.)
48 -hour postal service ; cash with
ordir.
SAW SALES. -Special offer. Circu-

lar Saws made to your require-
ments, e.g., 5in., 12/6 ; Sin., 15,' -
state bore and if rip or crosscut
tooth ; cash with order ; postage
paid. Dept. " C." J. A. Fowle, 18-22,
Bell Street. London, N.W.1. (Estab-
lished 1840.)

HANDICRAFTS

MUSICAL
BOX MOVEMENTS

14/9 post free.

More new kits available from 2I!9 complete
with movement. Please send 2d. stamp

for new FREE illustrated brochure.
THE SWISSCROSS Co. (Dept. V116),
Winifred Road, COULSDON, Surrey.

MISCELLANEOUS
A QUALUNG and Compressor Equip -

111 Merit. Ballraces and Mis-
cellaneous Items. Lists 2d. Pryce.
157. Malden Road, Cheam.
" FORTUNES IN FORMULAS," 900-

1' page American book of formulse.
American technical hobby and other
hooks covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2).
Hastings.
iQUPERTONIC SUNLAMPS, listed
"-- £7/10/-. 80 '- : s.a.e. brochure.
Scientific Products, Dept. 1, Cleve-
leys, Lanes.

PERSONS WANTED TO
MAKE UP HANDY BAGS.
AT HOME IN SPARE TIME.
SEND S.A.E. FOR DETAILS
TO :-DEPT. N/M, BENTOM
SUPPLY, 9a, LIVERPOOL

GARDENS, WORTHING

-11 USHER MOULDS for Plaster
Ornaments. Wallplaques. etc.

Sample and list, 4/11 ; trade en-
quiries43/45, invWaller

Street, Hited.

CastmOuldull.s (Dept.
M .

UILD YOUR OWN Refrigerator.
Everything to make Built-in or

Cabinet Refrigerator. S.A.E. for
Sealed Unit List and Schematic
Diagram, or 1/- (refundable) for 32-
page catalogue, including details of
free 4 cu. ft. Cabinet Diagram offer.
Hire purchase available. Wheelhouse,
13. Bell Road, Hounslow. (Phone:
BOU 3501.)
BUILD YOUR OWN Refrigerator.

New sealed units and access..
etc. S.A.E. list. Deepfreeze, 24a.
Cookson St., Blackpool.
" HAVE YOU AN IDEA? " Engin-

eering concern with design,
financial and manufacturing facili-
ties are ready to consider it. Apply,
in confidence, to Box No. 139. c/o
PRACTICAL MECHANICS.

From with
233.10 FREE

delivery
STEEL FRAMED -EXTENDIBLE
All garages fitted with anchors, shelf, door
retainers. Yale lock. FREE site plans
LOWEST MONTHLY TERMS of any
manufacturer including FREE." Peace of
Mind " INSTALMENTS INSURANCE.
EILNGED & OVERHEAD TYPE DOORS
FREE illustrated Catalogue & Prices from
BOWSER, MONKS & WHITEHOUSE LTD. '
(Dept. MEW, Spring Gardens, DONCASTER

NEWNES PRACTICAL MECHANICS

Build a CHEAP EASY -TO -MAKE RADIO!
4116 BUILD THISthis
.s.s.e at iOnalitIISItiVe
double triodr
radio. Can be
built by anyonewithoutany
radio know-
ledge whatever
in about 45 mins.
Handsome black

crackle steel case with black and gold dial
(stations printed). Size of radio only 60n.
x Sin. X 3in. Covers all Medium and Long
waves -uses only one all -dry battery. Uses

"Ersonal phone. Ideal for Bedroom, Garden.
olldays, etc. Many unsolicited testi-
tiniab. Mr. Norton. of Oxted writes:

Yesterday evening on the Medium wave-
band, I counted 32 separate stations: I am
very pleased with the set, which is well
worth the money.
BUILD THE " SKYROMA " NOW
Total building cost -everything down to
the last nut and bolt -47/6 (Postage, etc.,
21 -)-including full set of clear, easy -to -follow plans (Parts sold separately.
Priced Parts Lists, etc., IA)

POCKET
RADIO
FOR 37/6
DOUBLE VALUE
BUILD THE " SKI -POCKET " . . . a
beautiful precision POCKET RADIO.
No knowledge needed with our simple.
pictorial, step-by-step plans. Every part
tested. Remarkably sensitive -covers
Medium -Waves. Size only 51' x 3" x 2". A
really personal -phone, pocket radio WITH
DETACHABLE ROD AERIAL. Uses
self-contained battery. Building time 1
Hour. TOTAL BUILDING COST -every-
thing to last nut and bolt -ONLY 37/6
with plans. Post 2,-. C.O.D. 2/-. (PARTS
SOLD SEPARATELY -PRICE LIST 1/6d.)

CONCORD ELECTRONICS (Dept I'.N.II 89 PRESTON STREET, BRIGHTON 1-7mm=
_CV V:31M12).LNIlk

FIREPROOF GARAGES

0 1/
' dimov

I 4111111111111111.7

ROGERS Nrilitraur
Sin. Rubber Sanders. Lin. drive. 51 -
Abrasive Discs. 51n. Ass' td. doz.... 3/6
Terminal Blocks. 12 -way ... 1/3
Transformers. 6, 12v. 20 amps. ... 38.'6
Motorised Pumps 69 -
Thread Gauges. 28 arms .. ... 49Whitworth Serews.144 Ass'id ... 5 9
H.S. Drills. 12 Assorted. to 48 ... 4 6
Fibre Washers. 144 Assorted ... 3 6
Meter Rectifiers. A.C. to D.C. ... 39
Self Tap Screw's, 100 Assorted ... 3 -
Copper Rivets. 12 doz. Assorted 1 4Saw Bench Tops, with ball race

Spindle, pulley, etc., 18im x 10In. 57/6
Rectifiers. 6'12 v. at 6 amps. ... 18t -Air Jacks, 5in. stroke ... 17/6
Boost Gauges for Car Use ... ... 6/9
Winker Units. 6 or 12 volt ... 6/6
CircularSaws, 6fn. 11/6 ; 71n. 13 2, etc.
Car Blowers 6 or 12 volt ... ... 34/ -
Races, Belts, Valves, Pulleys, Pumps,

etc.
May we send our fuse list of hundreds of

Interesting items ? Stamp please.

THE WORLD'S GREATEST
BOOKSHOP

111PMPILLco a v. S 

FAMED CENTRE FOR

Technical Rooks
STOCK OF OVER THREE

MILLION VOLUMES

119-125 CHARING CROSS RD.
LONDON WC2

Gerrard 3660 (20 fines)
Open 9-6 (inc. Saes.)

Nearest Station : Tottenham Court Rd.

ES

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit
For Welding, Soldering.
Brazing and metal construe.
Sion & repairs in the home, on
the car or cycle. Instant heat
6,000- F. Works from 6v. or 12v.
car battery or transformer from
A .C. mains. Complete kit of Weld-
ing Tool, a ft. cable, clip, carbons,
cleansing fluid, fluxes, tiller rods, gog-
gles, instructions, hints. Thousands
in deny use. As supplied to Depts.
of S.M. Government,. LC L, Standard -
Telephones, etc. Welds all Metals.
tip to one -eighth Mob. 576C.O.D. IF REQUIRED.
Terms Available. (Post Free D.R. only)
HARRIS .INGINERRDIG CO. (Dept. P.M. 21)

289 Kingeland Road, London, 5.2.

Save on Repairs
Plus
Post

KIT l 15 -

KIT II 25 - 2/3

KIT III 30 -

KITS FOR CARS,

ETC. £5.10 £9.10
carriage paid

with

GLASS
FIBRE
These kits
carry a com-
prehensive
range of
materials, with
full instruc-
tions to suit

all forms of car body repairs and model
making. "Glass Reinforced Plastics"

Booklet, 1/9, including Postage.

WESTPOLE MOTORS LTD.
89, BRAMLEY RD., LONDON, 5.14. PAL 63:n

CHEMISTRY APPARATUS
Send 3d. stamp for

COMPLETE PRICE LIST

BECK

Booklets :
" Experi-
ments " 1 2
"Formulas"

12
Home

Chemistm "
new ed., 2 9

(Post Paid.)

(Scientific Dept. A)
60 HIGH STREET

Stoke Newington, London, N.16

BUILD YOUR OWN
CANOE

Printed illustrated instructions I 6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret's, Twickenham, Middx.
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IFor ell " EW'" Lathe Requirements
tumult : w IASI I 11) SI PIN I t,,.

E.W. II" x 10' Convertible
Lathe

Is so simple. You can buy the basic
model and by the addition of Inexpen-
sive conversion units possess a machine
tool unrivalled in its class. Special
features :- Plain or gap bed  Micro-
meter feedscrew collars  Ground bed
and slides  Instrument finish  Power-
ful headstock drive Exceptional
accuracy. And the price 217.0.0 for the
basic model " A " Lathe.

Send S.A.E. for comprehensive
brochure. No fuss, no interest, credit
terms. Quickest delivery. Best service.

Full range of accessories from stock.
WANSTEAD SUPPLY CO.

30. The Broadway, Woodford Green,
ESSEX.

You Can Become a

HANDICRAFTS
TEACHER

Experience not essential
Men who enjoy making things in wood
or metal can turn their hobby into a
permanent and interesting career.
Short hours, long holidays and security
in a job you would really enjoy can
be yours if you become a Handicrafts
Teacher. Let us send you details
of the easiest and quickest way to get
the necessary qualification.

We definitely guarantee
" 140 PASS -NO FEE "

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

BIET
BRITISH INSTITUTE
OF ENGINEERING

TECHNOLOGY
591, College House,

29-31 Wright's Lane, London, W.S.

THE PEOPLES
ARCAVEDER

115.12.0a
Complete vi,th
ad accessories
shown.Ready for
plugging into
Warne socket

MO/M-OV AC.
mainsinfinitefy
variable contra
of welding cum
eat py hard-

itiarlesSidnart
to 32..sheet. Fcr 4LC,4
Welds up to my
l

the Motorist,
, 4*.t"'"1 ;7--En

gineer. wdt..87bitsiteaosseris
CARMASIAPPIUltrAnIRDECIVIRY
Wes MS9 16s.endtrd F..tx cestzol Plectrottes.N,a.hro;t1
of seen suppled w;;;), NIA), Eieetrodesr

HARMSWORTH, TOWNLEY & CO.,
Jordan Street, Knott Mill

MANCHESTER, 15.

93,000 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 onlyhalf an hour's practice
each day, become a pro-

ficient pianist in 9-12 months.
Ordinary music : no freakish
methods. I have taught over
83.275 pupils and I CAN TEACH
YOU. Free Book and advice. Say
If Beginner, Mod. or Adv. pianist.

Please add stamp for pos-
tage. Mr. H. BECKER.

58, The Hall,
Centurion Road.
Brighton, Susses,
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A Novel Craft Which Can he Made in an Evening
THE neat little craft shown in the

heading sketch is very simple to make
and is driven by twisted elastic. About

too turns will enable the boat to run for
several minutes.

To get the best results the hull must,
of course, be light and hollow and the
simplest way of achieving this is to build
up the sides on to a base piece and a deck
as shown in Fig. I. The shape of these
pieces is shown in the plan, Fig. 2, and it
should be an easy task to enlarge to full

L.rining

'Bow block Deck Stern
8,u, , I I L block

size from the measurements given, The base
piece might be either Sin. or lin. thick. Cut
round with the fretsaw, and then use it as a
template for marking out the deck. This
deck piece will have the opening shown in

Sandpaper off all the edges when the glue
has set. To make the hull perfectly water-
tight and waterproof, it must have first a
coating of red lead paint, followed by two
coats of ordinary paint, a sufficient interval
being allowed between each successive coat
for thorough drying. A finishing coat of
enamel should be given to the entire hull,
including the top of the deck.

Fig. 4 (Right).-The shape of
the sides.
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To make a really strong job of the joint
between the shaft and the propeller, a short
brass sleeve, similar to that found on clock
pinions, should be soldered to the latter.
It is then passed over the shaft and soldered
to it. Before putting on the propeller a
glass bead should be threaded over the shaft;
this helps to lessen the friction between the
bracket and the propeller stem. Five strands,

/V4-714 e;ri

Fig. I (Left).-A side view
showing construction.

The Brackets
To form the brackets to take the elastic

drive, a hook and a 41in. piece of stout strip
brass will be required. The bow hook is
screwed into the bow block as shown in

Fig. 1. The rear bracket is
made up as shown in Fig. 5.

47
Fig. 2.-A plan new and dimensions.

Fig. z cut in it to form the cockpit. When
the two pieces are cut they are held together
at the bow and stern by two shaped blocks
of wood, the bow block being din. deep
and Sin. wide and the stern block Sin. deep
and 2 in. wide. Glue and nail these blocks
in place, the work at this stage being as
shown in Fig. 3. 'The two sides of the
hull are cut from t/16in. plywood, or
preferably from thin plain wood as plywood
laminations may come apart should the
moisture penetrate the paint on the outside.

Fig. 3.-The boat before adding the sides.

The Sides
The correct shape for the sides is given

in Fig. 4 and it must be noted from this
diagram that the front top edge towards the
bow is raised slightly so as to accommodate
the spray hood, which is made from a piece
of tinplate bent to shape and sprung between
the sides. Both sides may be cut in one
operation, thus assuring accuracy. For
fixing, use glue and fine brass brads, the
holes for the latter being carefully bored
at close intervals and the glue brushed in
between the veneer and the deck and base,
a little at a time as the nailing proceeds.

Holes must be drilled for the
small round -headed screws
which fix the bracket to the
hull, and one through the
double thickness of the metal
where the wire passes to hold
the elastic. Set the bracket
in place and bore the holes
for the screws before driving

them in. Now cut off a piece of brass wire
and at one end form a fairly large loop to
take the elastic.

To form the propeller cut out from stout
brass or tinplate the shape shown in Fig. 5.

14,14'

or more of elastic, should be looped between
the brackets, the actual number of strands
being determined by the thickness. The
elastic should be of the same quality as that
used for model aeroplanes and for preference
Lin. wide and I/3zin. thick. Rub a little
glycerine on the elastic before beginning
to wind up as this helps to preserve it.

The bow hook1

The stern bracket

Fig. 5.-The bow hook and rear bracket.

The wood lining to the cockpit consists
of thin mahogany bent round and tacked in
place.

The seats are cut from pieces of scrap
wood to fit in the cockpit as shown and the
Perspex or celluloid windscreen can be
glued in place. The rudder is made from
wire, with a plate soldered on and is hung
in screw eyes.

Try These on
Word Posers

t. What is the longest word in the
English language? We do not mean a word
like " smiles " (because it has a mile
between the beginning and end).

2. What is the longest word you know
containing only one syllable?

3. Give a word of one syllable which,
when you shorten it by removing some of
the letters, becomes a word of two
syllables.

4. Write a sentence including all the
letters of the alphabet, repeating as few
letters as possible.

5. Give a word containing the five vowels
in their correct order.

6. There is no such word as ENY. What
letter can you put in front of it to make
a word?
Answers

I. Floccinaucinihilipilification. This word
figures in The Shorter Oxford English
Dictionary.

2. Strengths (nine letters).
3. Plague becomes Ague.
4. The quick brown fox jumps over the

lazy dog (nine repetitions).

Your Friends !
5. Abstemious or Facetious.
6. D, making Deny.

Alphabetic Division
Can you supply the figures that are

replaced by letters in the following division
sum?

The Problem
B7)DDBEF(GBD7

7J

EJB
EEE

BGE
GFK

GHF
GHF

The Answer
37)88319(2387

74

143
III

321
296

259
259

In all sums of this type the greatest diffi-
culty is getting a start. There is a valuable
clue in the present example; it is that
B7 X B = EEE. The full working is shown
above.
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Space Station Con-
struction

SIR,-Regarding Mr. Green's letter on
" Space Station Construction " in the

February issue. He is rather badly at fault
in what he says concerning the shifting of
masses. He states, in brief, that if a mass
is large-then a large force is necessary to
move it.

Your correspondent could prove the falsity
of this without going out into space. Figure
a mass of, say, zo tons, hanging motionless
at the end of a chain some zoft. in length.
In the most literal sense, a small child
could set this ponderous weight a -swinging.
And, once in motion, additional small im-
pulses would speed it up if so desired.

NEWNES PRACTICAL MECHANICS

[r;

Address letters to The Editor,
" Practical Mechanics,"

Tower House, Southampton
Street, London, W.C.2

April, 1958

The Editor Does not Necessarily Agree with the Views
of his Correspondents

SLEDGE DESIGN
SIR,-The sledge illu-

strated in the
December issue could
have been much better de-

s'o'
Hole for rope

Mr. P. Brown's improvements to the sledge design in
our December issue.

signed. Sledges as used in rough conditions,
i.e., uneven slopes, may strike projections
in the ground, 9r tree roots, etc., in which
case the legs of the sledge illustrated by you

would break off at the roots if
a child of any weight were on
the top.

Leg construction along the
lines of force reaction as shown
would give an immense -strength
against end loading, and sup-
port the same top weight.-R.
BUDD (Warwicks).

Forces of an equally trivial order would
suffice to arrest its motion.

Out in space this swing is replaced, of
couse, by a continuous forward motion.
It is true that if the pushing agent is of
inconsiderable mass it must recoil very
rapidly. To stop its travel, this agent would
have to be equipped with a jet reaction -
device. Incidentally, we not
look the fact that these auxiliaries could be

A PISTON
SIR,-Re " A Piston Problem " in your

January issue of PRACTICAL MECHANICS,
may I offer another interpretation of the
problem?

Accepting the provision that the crankshaft
rotation is maintained at a constant angular
velocity, and by eliminating the usual linkage
of crank pin to piston and replacing it with
what is called the infinite connecting rod as
shown in the sketch, we are able to clear the
problem of an extraneous side issue, viz., the
influence due to connecting -rod oscillation.

By the sketch it is obvious that, at the half -
stroke positions on line A -A', the velocity of
crank pin must be equal to that of the piston,
and on approaching top and bottom of stroke
on line B -B' there must be a great difference
between the crank pin and piston vertical
velocities.

Reference to trigonometrical tables of sines
will provide the clue to what is happening as
the crank pin rotates through each quadrant
of its revolution.

Let us assume a clockwise direction of
rotation starting from A in the left-hand upper
quadrant and tabulate the ratios as under : -
Angular Vertical Differ-
posn. distance ences

A o" A o
01745 R .01745

to .17365 R .15620 1 in first to°.
zo .34202 R .16837
30 .50000 12 .15798
40' .64279>:R .14279
50 .76604 R .12325
6o .86603 R .09999

.93969 R .07366
8o 98481 x R
89 99985 ,R .01504.0.12 1 .01519 Piston tra*l

B 90 r.00000 x R .00013 J in last xo"

From the above figures it will be obvious
that the piston velocity is gradually, but

.17365 Piston travel

P 0 IJEM
constantly, declining in value-a consideration
which governs the entire problem, as this value
gradually falls to zero.

The ratio of these values at o -to deg. and

60°

.86

op°

Crank pin
positions

3 MOW.:11r.r.- r
g oalA .985R

0 11 ',

4'

i3O°
SOOR,.

1 -4,

Mr. J. I. George's
sketch relating to the

piston problem.

at 8o-90 deg. is 11.433 to i, and again at o-i
deg. to 89-90 deg. has risen to 117.67 to i,
which shows the great falling off in piston
travel at extreme ends of two alternate
quadrants, with an equivalent gain in the
remaining alternate pair.

To obtain the actual distances travelled by
the piston it is, of course, necessary to give a
definite value to " R," the crank radius.-
J. I. GEORGE (Brighton).

fitted to the mass itself (limpet -fashion, per-
haps) to give it an impulse.

Finally, for the assembling, winches and
blocks instead of being an aid could prove
an intolerable nuisance. At least, this would
be true in the early stages. At a later
occasion, when the vehicle was being rotated
and artificial gravity generated, these
adjuncts might render good service.-P.
BowN (Northampton).

Institute for Inventors
SIR,-We believe that many of your

readers would be interested in this
Institute's efforts to introduce the inventors
of new products and new techniques to
manufacturers. The need for such a service
has never been greater in this country which
faces unprecedented competition overseas as
a nation and whose individual manufacturers
are in ever keener mutual competition.

Industries having their own research
establiShrnents are perhaps adequately
supplied with new ideas, but there are
smaller industries and manufacturers who to
our knowledge are faced with difficulties
beyond their resources to solve and who
would be receptive to suggestions for new
products. It is extraordinary that this situa-
tion should obtain in a country famed for
originality of invention and Which has an
enormous, untapped reservoir of inventive
talent at its disposal. At the moment the
talent of British inventors is either being
misused or totally ignored. That is what
we are seeking to remedy.

It is in the national interest that inventors
should devote their time and abilities to the
development of products with a high com-
mercial potential and to the solution of pro-
duction problems which now act as a brake
upon the efficiency of our industries. A
number of manufacturers have already
brought us their problems and we have
enabled them to benefit from the inventive
resources of independent inventors. At the
same time we have been able to introduce to
other manufacturers the inventors of market-
able ideas, again to their mutual advantage.

In all this the Institute of Patentees and
Inventors, the only organisation representing
the inventors of Britain, acts confidentially as

(Continued on page 355)
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THE BUSBY BURNER
ON THE " BUNSEN " PRINCIPLE

(Complete with a pair of TONGS)

The ideal GIFT

for the practical
HOUSEHOLDER.
Suitable for Schools. Workshops.

TORCH & TONGS

Boiling liquids, melting
solids (such as glue.
paraffin wax, etc.),
distillation, laboratory
experiments, etc., etc.

CASH PRICE

Glass blowing end
bending. hard and soft
soldering, brazing,
annealing, hardening,
tempering, forging,
heating rivets, etc., etc.

A really portable blow
pipe, easily carried In
the pocket, or hung eat

on the wil,

Paint stripping, annealing
panels to remove dents,

iping (soldering) Joints
sopipes, brazing and

ldering of large parts,
eta, etc.

06toinaOlo Irani local 1ronrn eeeee or direct from
- mothers on rereipt of P.O. 61. Rodin:ant

BUSBY & COMPANY LIMITED
BOSCO WORKS. PRICE STREET. BIRMINGHAM

Phone ASTON CROSS 5890

GOVERNMENT
SURPLUS BARGAINS
TRIPODS. Unused. 38' long, only 51b.
wt. Immensely strong. Carrying sling.
Brass cap easily adapted to camera.
etc., etc. Each 1.216. Post 2i6.
LOW VOLTAGE MOTORS with
REDUCTION GEAR, approx. 41
124-45-90) 6-12 v. D.C., 1 amp., ea. 15
post 1,9.
MOTOR ONLY as above (dimensions
3' x x 2 ) ea. 7.6. post 1/-.
BATTERY CHARGING TRANS-
FORMERS. 10 v. & 16 v. A.C. (for 6 &
12 v. charging at 1 amp.), ea. 17,6, post

RECTIFIERS to suit above, ea. 7B,
post 3d.
;These transformers & rectifiers will
run the above low voltage motors.)
TEST METERS. Moving Coil. 01.5 v.,
0.3 v., 0;60 m.Amps.: 05.000 ohms. In
beautiful case 4' x 4' x 21" with selector
terminals and switch. Wonderful
Bargain. 15/-, post. 1'6.
POCKET VOLTMETERS. Moving
Coil 015 v., 0/250 v. 15', post. 1.6.
MOTORS. 200,250 v. A.C., D.C. FRP,
approx. 80 watts. High speed. r shaft.
(Converted ex R.A.F. motor generator -
power about equal to sewing machine
motor). Useful addition to workshop,
ea. 30/-, post 213.
Send 3d. stamps for list of other Motors.
Transformers, Pumps, Lamps, Switches
etc., etc.

MILLIGANS
24, ilarford Street, Liverpool, 3.

Money Back Guarantee.

SERIES III

N UCLEAVE PRESS

CROPS

RIVETS

PUNCHES
Ask your Tool Dealer or send for
details to :-

Sole Manufacturers.

FITZNER LTD.
197-199, KINGS ROAD,

KINGSTON -ON -THAMES
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TABBY COMPLETE EQUIPMENT
Complete equipment for seeing in the
dark, as fitted to Army vehicles for night
driving. etc., comprises : 2 infra red
radiators, adjustable binoculars, power
pack for 6 or 12 volts, control units and
utter -connection cables. Original cost
probably around 2100. Unused and in
,,erfect order, £10. plus 10'.. carriage and
insurance. Mains power pack extra.

USEFUL HANDLES
For doors, cupboards, drawers. etc.. also
useful for tool racks. Two of each of 6
sizes between 3' and 6' across handle
opening. 3(6 the lot, plus 1.6 post and
packing.

19 Ranges
10,- deposit plus36 post and
insurance will
bring you the

AVO Meter No. 1. This
instrument, the pro-
duct of the famous

British firm. has a sensitivity of 10,000
o.p.v. and measures :-D.C. volts 0-1,000
(7 ranges), A.C. volts 0-1,000 (5
ranges). current 0-1 amp. (5 ranges),
resistance 0-2 meg. (2 ranges). Complete
with test leads. Cash price 69.10.0 or
10/- deposit and 19 weekly payments of
10;-, FREE GIFT. All ordering this
week will receive range extender for
measuring capacity and in due ranee.

NOW 2 MODELS
Turret Tuner

Brand new stock, not
surplus, with coils for

Band I and III
complete with
valves. Model
1 I.F. output
33.38 Mc's.
Series heaters.
Model 2 I.F.
output 16-19
Me/s. Parallel
heaters. With
instructions
and circuit

diagram. 79.6. With knobs 31 extra.
post and insurance 2 6.

BEGINNER'S SUPERHET
All the compo-
nents including
metal chassis.
valves, metal
rectifier, coils,
tuning con-
denser, etc.. etc.,
required to build
the "Beginner's
Superhet " as
described in the
January issue of "Practical Wireless"
are available as a parcel. PricejE3. plus
3.- post and insurance.

BAND III CONVERTER
Suitable Wales,
London, Mid-
lands. North,
Scotland, etc.
All the parts
including 2 EF80
valves, coils, fine
tuner, contrast
control, con-
densers and resistors. (Metal case avail-
able as an extra.) Price only me, plus
2,6 post and insurance. Data free with
parts or available separately re.

FAMOUS TRANSMITTER
VIRTUALLY GIVEN AWAY

The famous R111.4N-un used but slightly
soiled and not tested. Covers 200.500 Kc 's,
3-5.5 Mrs and 5.5-10 Mc's. Has unique

click stop " mechanism (7 stops) and
permits selected frequency to be held.
returned to, etc. Hartley Oscillator, Power
Amplifier. Keying and speech. Wonderful
breakdown value. meters, relays, switches.
Complete with valves -real bargain at
29 6. Plus 10'- carriage.

THE SKYSEARCHER
This Is a 2 -valve plus metal -receiver
set useful as en educational set for be-
ginners, also makes a fine second set
for the bedroom, workshop, etc. All
parts, less cabinet, chassis and speaker,

Post and ins. 2/6. Data free with
parts or available separately 1/6. 3-inhe batten- version also available
at the same mire.

ALL -MAINS AMPLIFIER

Powerful three -valve Mains amplifier,
Ideal for dances, parties, etc. Complete
less chassis, cabinet and speaker ( avail-
able if required) -data 1i6 (free with parts).
Price 19;6, plus 3;6 post and insurance.

TUBE TESTER AND
REACTIVATOR
We can supply all
the main compo-
nents for making this

a or unit, which will not only
. test Cathode Ray Tubesbut also will reactivate

them, supplied complete with full in-
structions. Price £3, plus 2i6 post and ins.

TRANSISTOR
TIMER

All the parts for
making transistor-
ised Enlarging
or Process Timer
with construction-
al details.
£2.10.0, plus 2;6
post and packing.

MAKING A SOLDER GUN
A 7 -second sol-
der gun of the
type costing £3-14
was described in

last month's issue. Only
two essential parts are
required ---(a) the transformer
and (b) the push switch.
These we can supply at 1316,

plus 2 - post. The rest of the parts you will
have in your own " junk " box. Copy of
the article concerned given free with
the kit.

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post orders should be addressed to Dept. 1, at Eastbourne Address.

shopper4, however, ,111 call at :-
42-46, Windmill 'Hill. 66, drove Road, 29, Stroud Green Road, 268, Loudon Ro. d

Ruislip, Middx. Eastbourne. Finsbury Park, N.4. Croydon.
Phone: BI IsLIC :i780! Halt &yr, sot mAity. Phone ARChway 11149 Phone I'ROydon 6353
Halt day, WCtIlieS1141 y. Half day, Thursday. Ralf day, Wednesday.
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ELECTRIC MOTORS.-A.C. single-phase.
New by English Electric Co.. 1 h.p., 1,440
r.p.m. Capacitor start, 200/220 volts, stan-
dard foot mounting. Quite O.K. ,for 230v.
used with discretion. 67.10.0 each, carriage
5/6 (mainland only).
BATTERY CHARGERS. -New. Our own
make, input 200250 volts, output 6 or 12
volts at li amps. Transformer and rectifier
mounted wood base. Very simple, but equal
to expensive types. 29/6. post 21-.
AMMETERS. -New 0-3 amps, suitable for
use with above. 9/6 each, post 1,-.
G.E.C. RECTIFIERS. -4 amp. full -wave,
17/6 each, post 1/6. G.E.C. Rectifiers F.W.,
11 to 2 amps.. 10,- each, post 10d.
WEE MEGGERS.-New. Perfect con-
dition, specially made for telephone work.
100 volts. £7.10.0 each, post 2i8.
MULTI -RANGE TRANSFORMERS. -
Very useful. Input 200 to 250 volts. Tapped
to give variation of 3 to 30 volts at 2 amps.
25/- each, post 2/3.
CAMERA MOTORS (EX-R.A.F. ME)
-about the best of Govt. surplus motors'
151- each, post 119. These motors will run'
direct on A.C. using the above multi -range
transformers (fitted with shaft).
INTERCOM SETS. -Sound powered, no
batteries. If fitted with buzzer circuit can
be used as internal 'phone system, also
suitable remote radio listening, baby
alarms, etc. Consists of two earpieces
connected with 21ft. twin flex. Price 12!6
each, post 1/6.
AERIAL COUPLING UNITS. -For type
C11 set. Contains R.F. meter 0-30 m.A.
Large dial tuner, press -switch, two -pin
plug and socket, in neat metal case. Price
7/6, post 2/3.
HIGH -VOLTAGE CONDENSERS. -
4,000 volts, .25 mfd. plus .25 mfd.
Suitable power factor condensers on small
installations. Weight 7 lbs., oil -filled.
Price 3/6 each, post 2'6. 381- per dozen,
carriage 7/6.
MILLIAMMETERS.-Moving coil, 21n.
scale, 0-5 milliamps. Perfect condition, all
tested. 12/6 each, post 1,6.
BALANCED ARMATURE. -Telephone
headsets, D.L.R.5. Complete with lead, ideal
for crystal sets. 10'6 each, post 1'6 ; 96'.
dozen, post 3/6.
CARBON HANDMIKES.-New with cord
and switch. Price 7,6. Post 1 6.
BARGAIN BOX of 1 lb. of assorted small
nuts, bolts, self -tapping screws (brass),
self -tappers (brass and chrome -plated).
wood screws (chromed on brass). Not useless
rubbish but good assortment of high quality
materials at fraction of cost. 8/6 per lb.,
post 1:6 ; or 36!- per 12 lb. carton, post 36.

Send 6d. for current catalogue.

THE SCIENTIFIC INSTRUMENT CO.
353, BEARWOOD RD., SMETHWICK

Phone : BEd 1458

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

WESTINGHOUSE
GERMANIUM CRYSTAL

DIODES
/- each. Postage 3d.

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase of these wily
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, IP- post 1/3.
A REAL CRYSTAL SET NOT A TOY

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

ACCURATE
HARDHIT TING

Weviey
AIR PISTOLS

AIR RIFLES  ACCESSORIES
Write for catalogue ('RILEY a SCOTT Ltd.

106, WEAMAN ST., BIRMINGHAM 4, ENGLAND
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SIFE BATTERIES. Practically indes-
tructible. 1.2 Volts. 70 amps. Alkaline
filled. Any voltage can be built up. Brand
New. 25:- each, cge. 5,-.
VENT -A XIA FANS, E XTRACTION OR
INTAK E. -Brand New. Silent running
230/2S0 volt A.C., 130,-. 12 volt D.C., DO-.
post 3;-.
MEGGER Circuit Testing Ohmeter.
2 scales 0/10000 and 100/200Kd1 inf. with test
prods. Brand New, £4.17.6. Post 3!-.
" WEE MEGGER " 500 Volts in leather
case. Brand New. £12.10.0. Post 3/,
LEATHER CARRYING CASES. I2in. x
Tin. x 9in. with lock, key and strap. For
photographic gear, Bridge Meggers, etc..
60/-. Post 3/-.
WAVEMETER. With all leads and spares
180/220 Mc/s. This fine unit contains a
211n. Milliammeter 1 FSD, 3 valves, Pilot
lamp, switch and other useful parts. The
case 9in. x 9in. x 12;in. with hinged lid is
adaptable for many purposes. BARGAIN
PRICE 50/-. Cge. 7/6.
SIGNAL GENERATOR. Type 52a. 4
Bands from 6 to 52 Megacycles inclusive.
230 volt complete with all leads. etc. Brand
new in transit case, £10. Cge. 7/6.
HEATING ELEMENTS. Flat enclosed
type 230 volts 500 watts. " Bray Chromalox."
Rfin. x llin. 7,'6, post 1 6.
WAVE CHARGING RECTIFIERS.
Full Wave Bridge 12 volts 2 amps., 13/6.
4 amps, 22/6. 2 amp. Transformers. 24-.
4 amp.. 29/6. post 2/-.
AVO TEST BRIDGES, 220,240 v. A.C.
Measures capacities from 5 pf to 50 mfd
and resistances from 5 ohms to 50 megohms.
Valve voltmeter range 0.1 to 15 volts and
condenser leakage test. Brand New. Full
working instructions supplied with instru-
ment. £9.19.6. Post
TEST SETS incorporating Wheatstone
Bridge, Galvonometer. Brand new in case,
50/-. Post 316.
CELL TESTING VOLTMETERS. 3-0-3.
In leather case with prods. A first quality
moving -coil meter. 25/-. Post 2/-.
ELECTRIC MOTORS. 200/250 v. self-
starting, 1 r.p.m. 35/-. Post 1/6.
PORTABLE BLOWER. 200-250 v. A.C.
D.C. 333 watts with switch and leads.
111n. outlet. £5. Post 3,6.
RELAYS-HIGh SPEED. 1.700 1,700
ohms just the job for radio controlled

models. 25'- each,
post 1/3.
BULKHEAD FIT-
TING. 9in. diem., flat
tripod type. suitable
for lamps up to 100
watt, complete with
pushbar switch lamp -
holder. Ideal for farmbuildings, garages,greenhouses, etc.,
Brand new, 17/6. Post
2/6.

ROTARY CONVERTER. Input 24 v.
D.C. Output 230 v. A.C. 50 cy. 100 watt, 9216.
TELEPHONES SOUND POWERED. No
batteries required. Just connect with twin
flex for clear speech. Transmitter Receiver
Units, 416 ea. Twin Flex, 41d. yd. Post 1-.
GEARED MO-
TOR for the
model maker,
small and very
powerful. 1214
volt D.C., 4/8
r.p.m., 35/-, post
2/6. Works from
230 v. A.C. mains
with transformer and rectifier. 17/- extra.
TELEPHONE SETS. MODERN DESK
TYPE. 28.17.6 per pair, complete.
WALL TYPE also available. 2 complete
units £5. Batteries 5/6. Twin Wire 2d. per yd.
MOTOR. 12 volt D.C. Hin. x 2in. approx.
3.000 r.p.m. with speed regulator in end cap.
A precision job, 12/6. post 1/6.

METERS GUARANTEED
F.S.D. Size Type Price

50 Microamps 21in. MC/FR
100 2in. MC/FR 40/-
100 21in. MC/FR 50/-
250 34in. MC/FR 55/-
500 2in. MC/FS
500 21in. MCiFR

32771166

1 Milliamps 2in. MC/FS
1 2Iin. MC/FR

27/6
35/-

5 . 2in. MC/FR 17/6
30 21in. MC/FR 12.6

100 21in. MC/FR
200 24in. MC/FR

12/6
12/6300 21in. MC/FR5 Amperes 2in. MC/FS
1216

25 21in. MI/FR
27/6

7/650-0-50 Amp. 2in. MC/SF
20 Volts 2in. MC/FS

12'6
90 2in. MC/FS

106
300 A.C. 2lin. MI/FR 10/6

25/-
300 MI/FR

CROSS POINTER
METER with 2 separate
100 microamp move-
ments. Brand New, 22:6.
post 2/-.
HEADPHONES. High
resistance 4,000 ohms.
Type CHR, 12/6 pr. Post
116.
HEADPHONES. High
resistance, very sensitive

Balanced Armature. Type DHR, 17/6 Pr.
Post 1/8.
ROOM THERMOSTAT. Adjustable 45
to 75 deg. Fahr. 250 volts 10 amp. A.C. Ideal
for greenhouses, etc., 35/-, post 2,
INSPECTION LAMP. Fits on forehead.
leaving hands free. battery case clips on
belt. 7,6, post 1/6. Takes E.R. Battery
No. 1215. 2'9. post 9d.
L. WILKINSON (CROYDON) LTD.

19, Lansdowne Road, Croydon

For garage or workshop

FRACTIONAL HORSEPOWER

MOTORS
A.C. or D.C.

BTH motors and associated control
gear are second to none in quality
and proved performance.
Types and sizes are available to
suit any application.

THE

BRITISH THOMSON -HOUSTON
CO. LTD., NEWCASTLE (STAFFS). ENGLAND

an Company. A 5186

0,faRy WHITE DUCK
'Maw PArRoentas

wh,is ruesivar

19rP 151-DEPOSIT
TENT PRICE £919

8' 9"LOPIC, 6' WIDE,

8' HIGH , 3' WALLS.

APPROX.
Genuine proofed white duck, absolutely
brand new. Made 100% waterproof by the
inclusion of the weather -proofed White
Duck Fly -sheet at £2 extra. Ready for
speedy erection and comes complete with
all poles. including ridge pole, pegs, etc.,
and carrying valise. The cash price of
£11.1.9.6 complete is ONLY a FRACTION
OF ORIGINAL COST. Carriage 5/-. Send
only 15'-. Balance 12 monthly payments of
20/6. LISTS. TENTS, MARQUEES,
SLEEPING BAGS, RINGS. ETC.: TERMS.

SPANKING NEW
All LEATHER
ARMY BOOTS
Sizes 5 up to 14 in- a;*'s,
clusive. The greatestEx -Ministry
Army Boot offerever made!
Brand spanking

superu
f a c uu ra el 2;5 161"inteyw

and all leather Ajialf6
Materials. Made specifically -./.9
for hard wear in all con-
ditions to full Govt. specification, there-
fore there can be no harder wearing Boot,
irrespective of price. A tremendous parcel
enables us to offer at this silly price of 186.
post, etc., 2'6. Money back guarantee
if not worth treble. LISTS, CLOTHLNG,
FOOTWEAR, WATCHES, RINGS,
JEWELLERY, ETC. TERMS.

(DEADQUARTER and GENERAL SUPPLIES LTD.
(DEPT. PMC 30), 196-200 COLDHARBOUR LANE, LOUGHBOROUGH
JUNCTION, LONDON, S.E.S. Open all Saturday. I p.m. Wednesday

METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.
Angle, Sheet, Tube, Foil, Strip, Channel, Rod, Bar, Wire, Moulding, Etc.
Tin Plates, Silver Steel, Expanded Metal, Blanks, Rivets, Springs, Etc. Tools.
Drills, Taps, Dies, Screws, Etc.
Formica, Perspex, Pegboard, Paxolin, Ebonite, Curtain Rail and Rod, Adhesives.
Etc., and many other items for use in Home, Workshop, Etc.
LARGE or SMALL Quantities COMPARE our PRICES
MAIL ORDER SERVICE (2d. stamp for li.tl IMMEDIATE DESPATCH

CLAY BROS. & CO. (P.M. 9)
6a SPRINGBRIDGE ROAD, EALING, W.S

Phone: EALing 2215
2 MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS
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5.000 High Speed Slitting Saws
and Slotting ('utters. 2 1:4"dia.,
5 8" bore, 0.045", 0.051', 0.057', 0.064'
thick, 3/9 each. 2 3/4" dia., bore.
0.027", 0.036', 0.048", 0.051", 0.056", 0,064",
0.072", 0.090' thick, 3,9 each. 3" dia., 1"
bore. 3/64', 5164'. 5.32" thick, 6 - each.
31' dia., 1' bore. 1/32'. 3/64% 964". 5132',
11/64' thick, 7/6 each. 4" dia., 1" hole,
3'64^, 5,64", 7164", 7/32" thick, 8/6 each.
5" dia., 1" bore, 5,64" thick, 12'6 each.

3.110111 high Speed Toolbits, ground
finish, slightly below 3/8" square, 3'
long, actual present day value 471 -
per doz. A most useful bargain, 24 -
Per doz. 13,6 half doz.. 2/8 each.

500 Whitworth Screwing Tackle
Sets with bright polished steel die -
stock, dies 21' dia., cutting 916", 518'.
3;4", 7,8" 1" Whit., 50/- per set. Also
B.S.F. ditto. 501- per set. Only a third
of real value.

1,000 High Speed Side and Face
('utters, 2 1/2" dia., 1" hole, 1/4", 3/8",
1 2" thick, 15/- each. 3" dia., 1' hole, 1/2"
58' thick, 20/- each. 3 12' dia., 1"
hole. 31", 314" thick, 25/- each. 4" dia.,
76', U thick, 1" hole, £2 each. 5" dia.,
1" hole. 112", 3,4" thick, 60/- each.

1.000 H.S. Long Straight Shank
Twist Drills approx. 1/16" and 3/32"
dia., both 4 3/4" long, 2/6 pair. Approx.

16" and 3/' dia., 6' and 7" long, 5/ -
the two, 9/64" die., 11" long, 3/6 each.
Approx. 13/64" dia., 10' long, 4/6 each.
Approx. 15164" dia., 9 1/2" long, 4!6 each.
38" dia. 11" long. 10:- each.

200 H.S. Spot Facing Cutters 1 1,1"
dia. 1/4" dia. detachable pilot. No. 2
M.T. shank. An essential tool for facing
bolt holes on castings. Worth 45'-.
Gift 12/6 each.

1.000 11.5. Inserted Blades Ex-
panding Reamers 21/32" 23132' 16/-
11/16"-314" 17/6 ; 27,32" 1516', 18/6
7/8"-31132'. 18/8

'
15/16"-1 1/16". 20/-

3112"-1 11", 22/8: 1 1/16"-1 3/16'. 27/6
1 3/16,1 11,12-, 32/6 each.

500 Sets Hex. Die Nuts. Sizes 1/4"
516", 318", 7/16" and 1/2' Whit., B.S.F.,
American Car thread or 26 brass thread.
These sets are in a neat case. Present
day value over 30/- per set, to clear 15/ -
per set any thread. Two sets 28/6.
four sets 55/-. Also 5/8" and 34" in Whit.
and B.S.F. only. 5/8', 5/- each ; 3'4",
8.- each, 10/- per pair.

1,000 H.S. Morse Taper Shank End
Mills. No. 1 shank 114" 5/-, 318" 6/-.
1;2' 8/6, also No. 2 shank, 9/16' 10'-.
518" 11/-.1/4" 12/-. 7/8" 121-, 1" 15/-. Also
straight shank H.S. 5/16" 3/6, 3/8" 4/-,
1.2' 5/... 3:4" 7/6. 7/8' 101, 1' 12/6 each.

Special Clearance. H.S. taper pin
reamers, sizes 4, 5, 6, 7, 9, 17/6 the lot,
worth £8.

All items brand new. £1 orders post
paid, except overseas.

2,000 Small H.S. Twist Drills,
approx. 112", 3/32', 4'- doz. ; approx.
116%1A", 7/6 per doz. ; approx. 9132"-
15!32-, six for 101-.

3,000 Circular Split Dies. 1" dia.
cuttings 114'. 5/16', 31", 7/16". 1/8' Whit.,
B.S.F., also brass thread; 26 thread
all sizes and American N.S. 12/- per
set of 5 sizes. 2 sets 22/8. 4 sets 42/6.
Taps to suit 1216 ner set, either taper
or second or plug. dia. stocks 61 -
each.

1,000 Hand Reamers, 5/16", 3/6 each,
58", 49 each.

1,000 High Speed Parting Off Tool
Blades, Eclipse brand : 11/16" x 3/32"
a 5' long, 51- each : 1316' x 116' x 6"
long, 5.- each ; 15;16' x 3/32" x 6' long,

8:-7,000each.Pratt & Whitney circular
split dies. superior quality precision
ground cutting edges, 13/16" dia, suit-
able 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, 16" bore, 31' o.d..
1/8" thick, 4/- pair : 1/4' bore, 3/4" o.d..
7,32" thick, 41- pair ; 6 mm. bore,
19 mm. o.d., 6 nun. thick. 4,- pair :
9 mm. bore,,26 mm. o.d., 8 mm. thick, 4/ -
pair ; 3.8" bore. 7/8" o.d. 7132" thick.
5/- pair, 3 16' bore, 1'2" 5/32' thick,
4'- pair.

2,000Files. 4%6", good assortment.
10/6 doz., also toolmakers' needle files
Ass.. 12'6 doz.

Metal Markings Punches sizes 3!32'
18" and 114", figures. 8,6 per set, letters,
25i- per set, any size.

2,000 Straight Shank End Mills.
size 1/8". 5132", 3/16", 7/32", 1/4", 5/16",
list price 30/- set. 15/- set, also 3/8",
716", 1/2' ditto, 12/8 set.

500 H.S. 90 Countersinks, body
1,2" dia. Gift 5/- each.

1,000 Bevelled Wood Chisels,
handled. 1/4", 5/16", 3/8", 1/2", 5/8", 3/4',
7/8", Y. Actual value 37/6. Gift 25/ -
set.

200 Cast Steel Circular Saws for
Wood 4" dia., 81- each ; 6" 10:- ; 8"
13 6 : 10". 18/- ; 12". 24/-.

1,000 Semi High Speed Centre
Drills. Slocombe brand 5/16" body dia.,
3'32' point, 1/6 each, 18/6 per doz.

20,000 Small High Speed Milling
('utters, various shapes and styles.
,,.s- es o want. 1t -c.

lear these quickly. 12

J. BURKE
192, Baslow Road, Totley,

Sheffield.
Inspection 01113, at near

36 Fitmi illiam st., Sheffield.
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an intermediary, providing a common meet-
ing place for these two vital arms of
industry. It is a task which urgently needs
to be expanded and one which can be under-
taken satisfactorily only by an impartial and
non profit -making organisation, which is
indeed what we are.-Gen. Sec., INSTITUTE
OF PATENTEES AND INVENTORS.

Telescope Mirror Making
SIR,-Re the article on " Telescope

Mirror Making " by J. Parker in the
January issue, may I pass on a few hints?

It is quite unnecessary to put a handle
on the back of he mirror. I notice Mr.
Parker takes it dff for polishing. It is far
better to work without it right from the
start. Also the thickness of both tool and
mirror should be not less than x/6 of the
diameter, due to the fact that thinner glass
is inclined to bend while being worked.

Grinding is done more quickly if you
use only the following grades of carborun-
dum: grade 80 or too for roughing out
and obtaining the approximate shape, grade
FFF for removing pits left from grade 8o
and trueing up. Carborundum Aloxite,
Superfine Optical Smoothing Powder as a

" " " H. M. Sell Retires............ -t
AAR. H. M. SELL, manager of the

London branch of the famous
firm of Bassett Lowke Ltd., makers of
scale models, has retired after 45
years' service. After having joined the
company in 1913 he served his appren-
ticeship as an engineer and, apart from
the period of Army service in 1914-18
war, has been continually at the
London branch.

The late Mr. W. J. Bassett Lowke
and Mr. H. M. Sell were old friends ;

Mr. H. M. Sell.

of the writer. They were both known
throughout the model -making world,
and certainly every model -maker in this
country must at one time or another
have met Mr. Sell either in the shop or
at exhibitions.

During his 45 years he has met and
negotiated business with people from all
walks of life, including many colourful
personalities from abroad. His cheer-
ful and alert personality is well known,
and his wide knowledge of the model
industry is unique.

Bassett Lowke have had their
London office for 49 years, and Mr.
Sell was the last of three managers dur-
ing that period. He is succeeded by
Mr. R. D. Dimock, another man long
experienced in the model trade.

F. J. C.
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pre -polishing grade, which quickly removes
the pits left by FFF, and is then used to
get perfect contact by means of the pencil -
line test.

Roughing out the curve to the required
depth for a 6in. F/8 mirror takes 1.5-20
minutes. Widening the curve to the edge
of the mirror and making the mirror
roughly spherical takes another 20 minutes.
Change to grade FFF, etc. The whole
process of grinding takes about 3 hours in
the case of an F/8 mirror, when it will
be ready for polishing.

To save a lot of scrubbing when chang-
ing grades use instead a sheet of polythene,
which will keep the workbench clean. Each
sheet is taken off carefully and thrown away.

These grinding powders need not be
labelled since the difference in grain size
is obvious to anybody.

The grinding action is carried out by
using the circular stroke. Full length stroke
at first and stroke from then on. With
this stroke it is not necessary to walk
around the work -table, and so a sturdy
workbench may be used. Even in polish-
ing I have never yet found it necessary to
walk around the table. To speed grinding,
tool and mirror are inverted after every wet
while using strokes.

The depth in the centre of the mirror is
found by the simple formula S = Rr22 where
S is the depth, r is the radius of the mirror,
R is the radius of curvature. For a 6in.
F/8 this works out to '-.o47in. and may be
measured' exactly by' standing a straightedge
across the mirror and inserting engineer's
feeler gauges between mirror and straight-
edge. This method is very quick and exact
but must not be used in later stages, since
it is liable to scratch a " fined ' surface.
However, the curve should not alter during
fine -grinding. To inspect the mirror for
pits, hold it face up to a bright light and
look through the back. Pits will stand out
as bright specks.

Why Two Engines ?
IT is obvious that when two engines are
I- drawing a train the pulling power of the
two is twice as much as one. Yet it is
impossible to get the two engines to run at
exactly the same speed. If one engine goes
faster than the other it pushes or pulls
the slower one in addition to the train itself.
Therefore, what is the point of having two
engines?

Answer. The fallacy lies in the assump-
tion that it is impossible to balance 'the
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The mirror is ready for polishing when an
ordinary window 'frame is clearly seen
through the mirror at- a distance of 6ft.
or more. The reflection test, as described,
is unnecessary.-REIN OTTENS (Durban).

Dirt and Damp -proofing
SIR,-May I offer some suggestions for

the benefit of Mr. A. Armstrong (Fife),
" Dirt and Damp -proofing Charts," Febru-
ary, 1958, page 257.

I had the same problem in my workshops
and solved it by using the products of a
firm specialising in transparent covering
materials, Ians, Ltd., Quay Buildings,
Newcastle -on -Tyne.

For large wall charts I obtained some of
their acetate sheet and made a number of
" envelopes " consisting of a thick cardboard
hack, acetate sheet front and bound 'round
three sides with adhesive cloth tape. The
charts are slipped in as required. Hanging
them by Bulldog clips and drawing pins is
less destructive than putting pins direct into
the charts.

I also use this material for completely
covering notice boards in the workshop.

Also sold by the above firm is some smaller
blue -tint transparent sheet which is suitable
for making into holders for drawings and
process sheets. _If Mr. Armstrong can
obtain some sheet of X-ray negatives he will
find that the chemical deposit can be dis-
solved off in warm water and the clear sheets
can then be used for making drawing
envelopes.

If a more permanent covering for draw-
ings is required, use a transparent self-
adhesive material that is pressed on with
an iron. I paste the drawings on to card-
board, cover with this material and then as
the most vulnerable part is likely to be the
edges, bind with cloth tape. The result is a
drawing impervious to oil and dirt; one that
will stand up to regular workshop use.-W.
DUIBURY (Birmingham).

speeds of the two engines, and that po
allowance has been made for a slight differ-
ence in speeds. in a good many cases, the
coupling between the two engines is made
specially extensible, so that when, say, the
leading engine increases its speed, it elongates
the coupling which assumes normal when the
second engine reaches the speed of the first.
If the two engines are exactly identical and
travelling at the same speed, each does half
the work, but the moment the leading one
goes a little faster, the whole train
accelerates. The slower engine is thus
relieved of some of its effort in drawing the
train and uses the released power in increas-
ing its speed. Of course, the difference in
speeds must be very slight, and of short
duration. When the mean speeds are the
same, the mechanical forces just described
adjust slight differences in speed.
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PROJECTOR OPTICAL SYSTEM
FROM the Hummel Optical Co., Ltd.,

New House. 67-68, Hatton Garden,

The Leech optical system.

London, E.C.t, come details of a complete
optical system for incorporation in a tin.

X .tin. projector.
It is supplied com-
plete with an
assembly drawing
and includes either
a f/3.5 lens or a
f/2.2 lens (both of
din. f ocu s), a
mounted con-
denser, a heat
filter and a metal
mirror It is
marketed under the
trade name Leech,
and should be of
great interest to
the colour trans-
parency enthusiast.

The price with the 1/3.5 lens is £6 13s, 9d.
and with the f/2.2 lens £8 6s. 9d.

Adjustable Step Blocks
THE adjustable step blocks shown in the

photograph are designed to avoid the
use of shims, clamps and solid blocks when
clamping parts for machining. The blocks
are available in different heights, all with

Adjustable step
blocks.

the same sized meshing serrations, so that
they are fully interchangeable. The inter-
locking as can be seen from the photograph
gives added security compared with flat
steps. The blocks are made of case-
hardeped, tempered steel to a tolerance of
.004in. and can be used with all types of
machine tools. Prices per, block range from
3s. to r9s. and they are also available in sets.
Full details are available from Insley Indus-
trial Supply Co., Ltd., 21-22, Poland Street,
London, W.I.

Stanley Hammers
THESE well-known hammers are to

become available in this country soon.
Initial production will be of a range of claw
hammers from 16oz. to 24oz.

Handles are made from specially selected
straight -grained white hickory, shaped to fit
the hand. Special steel is used for the heads,
and the face and neck are hardened and

fit tempered to prevent chipping. The heads

are secured to the handles by a special pro-
cess which entails the "pre -shrinking of the
ends of the handles and the use of special
wedges, and double tapered eye sockets. The
triple wedged head is required to withstand.
a 2 ton straight pull test.

PLIA
Perfor Strip
A NEW material of great use to the handy-

man is now. being manufactured by
Silencers (Bolton) Ltd., Waterloo Street,
Bolton. It is known as Perfor strip and is
a pliable metal slotted strip made in either
12in. or 24in. lengths. Conveniently slotted
along the whole of its length, it can be
readily joined together or fixed in any
position. The main quality of Perfor strip
is, however, the fact that it can be easily
bent to form awkward shaped brackets or
stays.

Applications for this material are almost
endless; the
motorist, f o r
example, can use
it for such jobsas making
exhaust pipe
brackets, number
plate brackets
and fixing car
wings to thebody. The
householder who
does his own
repair jobs- can
use it to make
she brackets,
to repair broken
step ladders, etc.,
etc. It can be
used in the
work shop to
make tool racks,
and to repair
work benches.
Out of doors it
can be used to
repair fencing orgates, for
making gutter brackets, to fasten loose
timbers and for many other repairs on sheds
and garages. Gardeners will find numerous
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Metal Protecting Paint
AUTO -GRADE GLOPANE NEVERUST

is a radical development of the
Standard Glopane Zinc -rich paint and
conveys a degree of protection comparable
with that obtainable from hot dipped
galvanising . processes. Unlike standard
grades of Glopane, however, the new
material has a considerably increased toler-
ance of heat and temperatures well in excess
of boiling water can.be withstood indefinitely.

Glopane Neverust Auto -grade is a two part
self curing material. It is supplied in the
form of a zinc paste together with an
activator packed separately.

When applied, the dry film acts in pre-
cisely the same way as does a hot galvanised
coating and has an extremely tenacious hold
upon base metal in addition to its character-
istics of great hardness, resistance to heat
and complete imperviousness to the solvent
action of such liquors as petroleum,
kerosene, cellulose paints, oils and greases.

This new material is stocked by most
garages and ironmongers and is packed in
cartons containing sufficient material to treat
3o. sq. ft. of surface, retailing at Jos. per
carton. "

Distributors are J. H. Sankey & Son,
Ltd., Essex Works, Ripple Road, Barking,
Essex.

LE METAL

of New

SLOTTED STRIP
applications for Perfor strip in the repair
of greenhouses, summerhouses, and garden
frames, whilst a possible use would be for
garden cloche clips. Farmers would find it
particularly, useful for repairs to henhouses,
doors, water troughs, gutters, gates and
fences.

These are just a few of the uses to which
Perfor strip can be put, and many more will
occur to the man who is in the habit of
doing his own repairs. It is packed in
boxes of a. dozen strips: the 12in. length
retailing at 16s. and the 24in. at 26s.

The sketch below gives some examples of
the types of use to which this material can be
put.

Perfor strip and its
applications.
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A Lathe Fault
pLEASE advise me re a 6in. Centre lathe.

The trouble is back taper " when
turning a bar held by chuck. This is
nearly .004in. in 6in. The headstock,
geared type, is in fairly good condition (i.e.
bearings), but since the lathe bed is of
an irregular pattern, a method of setting it
over is not readily apparent. How can I
remedy the fault ?-W. G. West (London,
N.22).

THIS error has been caused by either
re -planing the bed incorrectly or the

headstock casting being rebored when fit-
ting new bushes; the latter is probably the
real cause of the misalignment. The only
practical solution is once again to bore the
holes, if there is no form of adjustment to
overcome this problem. We must point
out that this work is a matter for a machinist
with some degree of skill and the neces-
sary machine for the task. If you do not
possess either of these, then you may
unfortunately, again clamp the headstock
in position and find that 'the error has
increased.

Boring with headstock casting already on
the bed is no doubt the best way to correct
such a misalignment, and if you can arrange
a boring head taking the drive from a
countershaft, and if care is taken to see the
bar is really rigid, then you can bore the
holes in this manner. New bushes complete
the work.

Pottery Painting

-I-

WISH to paint pottery as a handicraft,
prior to final firing, and I shall be

greatly obliged if you can tell me how to
make up a suitable oil for mixing the colour
powder and the name of any proprietory
oil which can be bought in suitably small
quantities. -C. F. Taylor (Gateshead).

THE medium with which to mix the
colour powder is fat oil of turpentine

and it will probably need to be thinned
with ordinary turpentine. Fat oil may be
so thick that it cannot be worked without
thinning. You could make it yourself by
pouring some best quality turps (from a
chemist) into a saucer and exposing it to
sunlight for a couple of weeks in the open
air. You can get it in a bottle from a

wholesale chemist or from James Hetley &
Co., 35, Soho Square, London. We know
of no other oil which would be suitable
but some colours, especially opaque pigments,
can be applied mixed with ordinary gum
arabic. Just sufficient of the gum should
1)2 used to bind the colour together. How-
ever, the gum is chiefly employed for glass
painting stained glass windows.

Cement for Floor Tiles
I HAVE a number of rubber or rubber type
-I- floor tiles which I wish to stick down to
a concrete floor.

Could you give me a suitable formula
00CELOMITDEDEEPEOLEIDOD700E0

0 QUERY SERVICEO 0
0 RULES
0 A stamped, addressed envelope. a sixpenny,
0 crossed postal order, and the query coupon from
0 the current issue, which appears on the inside of

back cover, must be enclosed with every letter
ocontaining 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., ElTower House, Southampton Street, Strand,
London. W.C.2. [

EJOMOODE 011DOODOElf 10000000M
for a mastic or cement ?-R. Osborne (Co.
Durham).

CASEIN mixed with sodium silicate and
lime makes an efficient adhesive

mixture for rubber to stoneware. Dried
casein is soaked in an equal weight of water
for two hours. The casein swells, then the
sod, silicate and lime is stirred into the
requisite consistency.

THE P.M. BLUE -PRINT SERVICE
I2FT. ALL -WOOD CANOE. New Series No. I,

4s.

ID -WATT MOTOR. New Series. No. 2. 4s.'
COMPRESSED -AIR MODEL AERO ENGINE.

New Series. No. 3. Ss. ad., -

AIR RESERVOIR FOR COMPRESSED AIR
AERO ENGINE. New Series. No. 3a, Isl 6d.

"SPORTS " PEDAL CAR. New Series. No. 4,
Ss. 6d.'

F. J. CAMM'S FLASH STEAM PLANT. New
Series. No. 5. Ss. 6d.'

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6. Ss. 6d.'

ELECTRIC DOOR -CHIME. No. 7, 4s..
ASTRONOMICAL TELESCOPE. New Series

Refractor. Object glass 3M. diam.
Magnification x 80.

No. 8 (2 sheets). 7s. 6d.5
CANVAS CANOE. New Series. No. 9, 4s.*

DIASCOPE. New Series. No. 10, 4s.*
EPISCOPE. New Series. No. II, 4s.*

PANTOGRAPH. New Series. No. 12, 25..

COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series. No. 13, 8s.'

MASTER BATTERY CLOCK.'
Blue -prints (2 sheets), 4s.

Arc board dial for above clock, Is. 6d.

OUTBOARD SPEEDBOAT.
Ils. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print, 4s.

P.M. TRAILER CARAVAN.
Complete set, Ils.

P.M. BATTERY SLAVE CLOCK. 2s. 6d.
" PRACTICAL TELEVISION " RECEIVER.

(3 sheets), I Is.
P.M. CABIN HIGHWING MONOPLANE.

Is.
P.M. TAPE RECORDER'

(2 sheets), 5s. 6d.
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.

Treating Thatch
CAN you give me a formula for a

solution with fireproofing and insect
killing properties as used on thatched roofs.
-H. Morris (Surrey).

ASOLUTION which Rural Industries,
Bureau, advise as suitable for fireproof-

ing straw is as follows:-
28lb. ammonium sulphate.
141b. ammonium carbonate lump.
71b. borax lump.
71b. boracic acid.

1.41b. alum lump.
To render this insect killing we suggest the
addition of 51b. of copper sulphate (or
alternatively, 5 per cent. cuprinol).

Dissolve the above in 5o gallons of water.
Soak the straw in this solution and allow to
drain over a tank on slats for three hours.
This quantity will proof 500 sq. ft. of
thatch.

Proportional Compasses
T WAS recently shown an old pair of
-L proportional dividers. They bore,
besides the usual " Line scale, three scales
marked " Circles," " Planes " and " Solids,"
respectively. Could you tell me how these
last three scales are used ?-D. Walsh
(Barking).

THE four scales on the Proportional
Compasses are as follows :-Lines :

The index gives the proportion between
length of the long and short legs of the
compass and the proportionate distances
between the points.

Planes or Plans ; Index gives proportion
between the long and short legs, arranged
to equal the square root of the index
number so that should you set the plan index
to three and open the long legs to the length
of side of a square the other legs will give
the length of a square of one third the area.

Solids : The index divides the length of
the legs in proportion to the cube root of
the index numbers. Should you set solid
index to three the long legs being set to
the length of the sides of, say, a tank,
the other legs will give the length of sides
of a tank of one third the capacity.

Circles : For polygons. The index is
set to give the correct length of side when
the long legs are opened to the length of
radius of the circle circumscribing the
polygon. The index setting being equal to
the number of sides required of the polygon.

Copper Mirrors
T AM interested in making a copper deposit

on glass chemically, and have been
experimenting with this for some time,
using a formula of copper sulphate, Rochelle
salts and sodium monoxide, and using for-
maldehyde as a reducing agent. Of course,
the glass has to be weakly silvered (com-
pletely transparent) with silver nitrate for
the copper to take to, but after a time I
find the formaldehyde develops hydrogen.
This penetrates the copper deposit and
results in blistering and pin holes ; also the
mirror reflection is uneven. Could you sug-
gest a different formula (preferably without
having to weakly silver the glass first) ?-
S. Watkins (Bournemouth).
IT is probable that the pinholes are due to
-L one or two causes. Either the glass
plate has not been perfectly cleaned, or the
chemicals used (in particular the copper
sulphate) are not absolutely pure. It is
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essential that the copper sulphate be of
" Analytical Reagent " purity. Normal cop-
per sulphate contains iron sulphate as an
impurity and this would certainly interfere
with the deposition of copper.

To prepare the glass plate for silvering,
first immerse in strong nitric acid for a
few minutes, and then transfer to a solution
of chromic acid in dilute sulphuric acid
(50 gms. of chromic acid in 30o cc.s. of dilute
sulphuric acid). The plate is next washed in
lcohol and rinsed in distilled water. The

plate may be dried, but it is preferable to
keep it in distilled water until required.

The method used by you is probably the
most satisfactory for the deposition of
copper. As an alternative to the use of
formaldehyde as a reducing agent, metallic
zinc in contact with the silvered face of the
mirror could be tried. It is known that this
method works quite well for the production
of copper films on iron and steel. -

The following methods will, under certain
conditions, produce a deposit of metallic
copper and are suggested as bases for
experiment, but it is not known whether
they will produce results acceptable for the
purpose required. In both cases a prelimi-
nary thin film of silver would almost cer-
tainly be necessary.

(x) A concentrated solution of copper
sulphate is heated with a very strong solu-
tion of sugar.

(2) A' concentrated solution of copper
sulphate is treated with a r per cent. solu-
tion of hydroxylamine hydrochloride.

Simple chemical methods for the produc-
tion of metallic films have never proved
entirely satisfactory and have been super-
seded to a large extent by the method of
evaporation of the metal in a vacuum. This
latter process gives excellent results with a
great many metals. Its main drawback is
the high initial cost of the apparatus
required. If only a small number of
" copfer mirrors " are to be prepared, this
high cost would make the process unecono-
mical. On the other hand, if large scale
production is envisaged, it might be worth
investigating.

"Flamboyant" Finish
T WISH to renovate my cycle and to finish
1 it in " flamboyant " finish. Could you
inform me where I can obtain the necessary
enamel and the method of application. I
have a small spray plant if necessary or
can it be applied with a brush ?-P. C. H.
Coupland (Glam.).

THE " flamboyant " cycle finishes to which
you refer are usually composed of a

dyed aluminium powder dispersed in a clear
transparent lacquer. They are readily
applied to clean metal surfaces by means
of a brush, and they can be applied in one
or more coats according to the effect desired.
You can obtain these paints from almost
any cycle dealer.

Fireproofing Fabric
PLEASE

inform me of the best method
of rendering cotton fabrics fireproof.-

H. Wilkinson (Halifax).
THERE are a number of different fire-

proofing substances, all of which are
easy to apply to cotton fabric. Among the
best is ammonium chloride, ammonium
'Phosphate, alum, borax, boric acid, calcium
Chloride, magnesium chloride, stannous
'chloride, sodium silicate and sodium tung-
state. Any of th&e materials may be used
either singly or in admixture, five parts of
the chemical being dissolved in 95 parts of
water and the fabric being immersed for
about 15 hours in the resulting solution,
afterwards being hung out to dry without
rinsing. Aluin is very often used for the
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purpose, but sodium tungstate has gained
the best reputation as a fireproofer.

A good mixture is the following :
Ammonium- chloride (sal ammoniac), 15

pats ; boric acid, 6 parts ; borax, 3 parts ;
water, too parts.

The water is heated to near boiling point
and the ingredients are dissolved in it. This
is a particularly cheap fireproofer, but it
has a tendency (like many others) to make
the fabric or fibre coarse and harsh to the
touch.

Barometer Overhaul
CAN you please tell me how to remove

an air bubble from at simple type
mercury barometer ? Information on the
overhaul and adjustment of such an instru-
ment would be appreciated.-P. Bayne
(Norwich).

THE mercury should be removed, washed
. in detergent and water in a china

bowl. It should then be washed in benzene,
allowed to dry thoroughly and if net
perfectly clear washed with
nitric acid. Wash with dis-
tilled water finally in any
event. Solid particles may
be removed on a filter paper
or by repeated pouring from
one vessel to another, when
they will adhere to the sides.

The barometer tube is very
difficult to clean. The above Internal dia.
materials used one at a time of roh'er

will dissolve practically all known impurities
arid will not attack the glass. The " U "
tube type of barometer is especially
hard to deal with in this respect. Finally
rinse with alcohol and place the tube in
boiling water, but do not allow any water
to enter the tube. The alcohol will boil
away. The alcohol vapour left will diffuse
out of the tube if it is cooled and heated
alternately about twenty times.

Filling a Barometer is easy on the type
where the tube is a separate part but where
the containing vessel and the tube are in
one (" U " tube type) it is difficult.

Filling the Separate Tube Type.-Invert
tube and place in the top a thistle funnel
previously drawn out to a capillary tube.
Pour in the clean dry mercury until the
tube is full. Now you may place your
finger over the end and invert the tube
ensuring that no air bubbles rise from your
finger's position. When the end is in the
container of mercury remove the finger
gently. The column will drop to about 76o
mm. If air entered as you removed your
finger you must start again.

If there is no room to get your finger
into the containing vessel, fit a long but small
rubber bung into the tube. This may be
removed by using small forceps under
mercury level. Alternatively a small steel
wire bent at right angles near the end fitted
with a metal plate covered with a rubber
pad my be held tightly over the end of the
tube until it is under mecury level.

Filling the "U" Tube Type.-Place the
tube in this position on a mercury tray :

Funnw 't/' Tube.

Tray

P{§

"U" tube filling position.
Using the draw out thistle funnel, fill

the small branch of the " U" tube com-
pletely. Put the finger on the end and
slowly invert the tube until the mercury has
gone round the bend. Gently put the tube
back to the original position and fill the short
length again. Repeat until the whole of the
tube is full of mercury. Then slowly put
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the assembly upright. Some mercury will
come out as the column drops to balance
air pressure. If a scale is fitted you must
now draw out a little mercury at a time until
the distance between top of fluid in long
tube and short tube reads. same as a
standard barometer at the place in question.
If the scale is an adjustable one, the above
procedure is not necessary, but some fluid
should be removed to allow for a fall in
presiure or it will run out over the room.

If you are careful to fill as directed so
that no air is in the apparatus, you can
check the scale by actual measurement
against mercury height and no standard
barometer is required. For very accurate
work, allowance has to be made mathematic-
ally for expansion of the glass, the mercury
and the base on which the scale is fixed.

Rubber Roller Repair
THE sketch below gives particulars of a

rubber roller from the wringer of an
electric washing machine. This has become
unserviceable due to the breakdown of the

, Erternel Ma.
/4 of roller."I

spindle
/I V" Filling compound

Mr. H. Yendall's rcller derails.

compound in the kin. dia. annular space
between the inside of the roller and the
steel spindle. Can you advise me how to
refill this gap ?-H. Yendall (Bristol).

PUSH the roller off the central mandrel
and clean surface thoroughly. Now

wrap the mandrel with stout brown paper
which has been thoroughly dressed with
Croid Aero glue until the wrapped mandrel
is a tight fit when the roller is passed over
it. It should be so packed that it is a tight
fit to poke into the sleeve again. Allow 48
hours for this wrapped paper packing to dry
and set, then smear with rubber solution
and while slippery ram it into the
annular space between it and the roller and
paint the ends with a good oil paint.

Tobacco Tar Solvent
COULD you give me a solvent for tobacco

tar, etc., that accumulates in pipes and
cigarette holders ?-H. Metcalf (Hereford).

ETHER is the best solvent for tobacco
tar and nicotine. We would caution

you not to use this solvent in a room where
there is , a naked flame or a fire. This
cannot be too greatly emphasised.

Information Sought
Readers are invited to supply the required

information to answer the following queries.

Mortising Saddle
IHAVE a (twin rectangular bar bed)

woodturning lathe which I want to use
for slot mortising. Can you suggest some
kind of saddle I. might make, with forward
and vertical movement?-W. J. OSBORNE
(Stratford -on -Avon).

Plastic Fishing Lures
T READ recently in an American magazine
A- of a method of making fishing lures
from a plastic. The plastic, as a liquid, is
poured into moulds. Different colours can
be mixed and the cast is flexible. C4p you
give me further information?-W. TEEBOON
(New Zealand).
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HANDY SHILLING
BOXES 8, 10, 12, 14

When you have a Rawltool (or a set of tools)
you can buy Rawlplugs to the sizes you need
in these handy shilling boxes. They are in
assorted lengths to cover light and heavy
household fixing jobs.

POPULAR

TOOL 1/8
When you see this card
hanging in a shop you
know you can get a
cheap strong tool for
making holes for No. 8
Rawlplugs. Made from
best tool steel they cost
only 1/6 each.

Larger Tools are made and if you are interested ask
your dealer to show you the Rawlplug 4 in 1 and
13 in 1 Tool sets.

FREE RE -SHARPENING

Every household handyman will
become a Rawlplug enthusiast when

he has discovered how quickly and easily
fixing jobs can be done. Rawlplugs are used
for firm fixings in masonry but there are
other Rawlplug devices for thin and hollow
materials. Also there are tools to make
hole boring simple.

Everything you need
OUTFITS

POPULAR 7 /
OUTFIT &Pr

HOUSEHOLD C
OUTFIT Of

/6 HANDYMAN 1 /9
1

For the beginner the Rawlplug Popular
Outfit at 5/. provides a "jumper" for
masonry, assorted No. 8 Rawlplugs and
appropriate screws and a 16 -page booklet
which gives all the information needed to
make a success of household fixing jobs.

FOR SILENT DRILLING
OF MASONRY AND TILES
With Rawlplug DURIUM Drills you
get faster silent drilling of masonry
and tiles-with fine accuracy. Sizes
are from No. 6 to No. 30 at prices from
9/6 each. With each drill you get a
free re -sharpening voucher.

FOR DRILLING
GLASS, CHINA,
VITROLITE, etc.

use the special Durium
Glass Drill in nine sizes
from 6/6 to 10/3 each.

DURIUM
GLASS

DRILL

LONG SERIES
DURIUM
DRILLS

For penetrating
walls these drills
can be fitted with
extension shanks
to increase the
drilling length
to 12' or 16', r
to 1" diam.

ike
' 1

Don't Scrap it-Solder it
No handyman should be without this sturdy.-- electric soldering iron which can be supplied
with standard bit at 3216 or Pencil or Hatchet
bit at 33/8. Voltages 100,110, 200/220. 230/250 Volts
Universal A.C. /D.C. Consumption 110 Wntts.

0

GUARANTEE '5;1;1111R
SIX MONTHS

Further details of Rawlplug Fixing
Devices and took can be obtained
from your local Ironmongers. Hard-
ware Dealer, Builders Merchant or
Stores. If in difficulty write to:-

The Household Outfit at 3/6 provides more Rawlplugs
and Screws and a useful Rawlplug and Screw Gauge.
The Handyman Outfit at 11/9 provides the choice of No.
8 or 14 Rawlplugs with appropriate screws and a No. 14
Toolholder with No. B and 14 "jumpers" to fit. Also the
Rawlplug and Screw gauge and instruction book.

For making fixings to
Cavity Walls or Ceilings'

RAWLNUTS
A tough rubber
bush with a thread-
ed metal insert in
one end. The Rawl -
nut is pushed into

the hole in the partition
or cavity brick and the
action of turning the screw
causes the rubber to bulge
into a rivet shaped head at
the back of the material.
Various sizes are made.

RAWLANCHORS
Flexible metal legs are
fitted with a tapped end.

The Raw lanchor is
pushed into the hole
and the action of
turning the screw

causes the legs to
collapse into "but-
terfly" wings at the
back of the material.
This device is ideal

for soft wallboards
where it becomes per-
manently embedded.
Sizes are for k", 1k' and
4' whit screws.

A

RAWLFLLUG

FIXING DEVICE

SPRING TOGGLES
A spring actuated device
specially suitable for
making fixings to ceilings.
When the twin members
are pushed through thehole into the void they
spring apart and then rest
on the laths or the reverse
face of the material. Sizes
are for 4", ik" and 4" whit
screws.
GRAVITY TOGGLES
A metal member suspended
off centre on the end of a
screw. When inserted
through the hole into the
void the pull of gravity
causes the long end
to fall, it is then
drawn against the
reverse face of the
material by turning
the screw. The one
size for -1, whit
screws covers most
fixings needs. There
is a heavy type of
Gravity Toggle for
taking standard
carriage bolts.

- - -
Send this coupon Tor tarther details of Rawlplug
Fixings Tor thin and hollow materials, together with
3d. stamp to cover postage.

Name

Address

County
The Rawlplug Co. Ltd. Dept. JES, Cromwell Rd.. London. S.W.7

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7
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VISOVS SPECIAL OFFERS

LIGHTWEIGHT CHARGING SETS.
12/18 v. 80 watt. Extremely neat and com-
pact, powered by a 4 -stroke engine and
UNUSED. Easily carried. WEIGHT ONLY
46 lb. PRICE, 812.10.0. Carr. 12/6.
HAND INSPECTION LAMPS. H.D.
Safety Model with waterproof glass cover
and protective guard complete with 10 yds.
T.R.S. cable NEW, 27/6 each, Post 2/6.
BOLT OR WIRE CROPPERS will cut up
to approx. 5/161n. MILD STEEL BOLTS,
16/6. Post 2/6.
PIPE CUTTERS, by " RECORD." Three -
wheel type to cut any size pipe from iln. to
21n. Gas. 35/- each. Post 3/-.
SLEDGE HAMMERS. 7 lb. Nosed with
ash handle. 9/6. Carr. 2/6.
AIR FILTERS OR MOISTURE TRAPS.
Approx. 6in. x 3lin. diam. with inlet, outlet
and moisture drain, 18/8. Post 2/6.
BRASS DRAIN TAPS. t in. GAS
THREAD. NEW & BOXED, 2/6. Post 4d.
CANVAS TOOL ROLL. 171n. x 101n., pro-
vision for eight tools, also pocket and
fastening tapes, 1/4 each. Post 4d. 14/- doz.
DINGHY MASTS. Telescopic aluminium
extending from approx. 2ft. to nearly Oft.
Very light and strong. 9/6. Post 3/-.
BALL RACES taken from predictor.
5/16in. bore, 7/8in. diam., lin. wide. Five for
14/-. Ten for 26/-. Post 1/4.
SMALL TRANSFORMERS. Input 230
or 110 v. A.C. Two separate outputs of 6 v.-
35 watts. Extremely useful for powering
electric bells, mode is, low voltage inspection
lamps, etc., from mains,, supply. BRAND
NEW. PRICE 17/-. Post 2!6.
ALSO AVAILABLE TRANSFORMERS
with 200/250 A.C. input 12 Volt 100 watts out-
put. PRICE 30/-. Post 3/-.
Hundreds of other bargains available.
Send 6d. stamp for MONSTER LIST.
EASTERN MOTORS,
ALDEBURGH, SUFFOLK

Phone 51

HIGHSTONE UTILITIES
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used in 'plane intercom.,
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 31-. Useful wooden box
with partitions to hold amplifier, 2/- extra.
Ditto. less valves. 10/-. Hand Micro-
phones, with switch in handle and lead,
5/6. Tannoy 7i-. Similar instruments,
moving coil, 8/6. All post 1/6. Mask type
with switch 316, post 6d. Mike Buttons,
(carbon) 2/-. Moving coil 3/6. Post 4d.
Soldering Irons. -Our new streamlined
iron is fitted with a pencil bit, 201)1250 v.
50 watts. 11/8. Standard Iron with adjust-
able bit. 200/250 v. 60 watts. 13/8. Heavy
Duty Iron, 150 watts. 1816, all post
These irons are guaranteed, and all part
are replaceable.
Meters. -20 amp. 2in., m/c, 8/6 ; 20 v..2in.,
mic, 81- : 150 v. 2in.. mIc. 10/- 3.5 amp.,
2In.. T.C., 8/- ; 4 amp.. 21in., T.C., in case
with switch, 9/6 : 100 mA, 2in., m/c.
7/6, all post extra. Meter Movements,
Units with 2500 microamps, 9/-, post 1/6.
Bell Transformers. -These guaranteed
transformers work from any A.C. mains
giving 3 5 or 8 volts output at 1 amp..
operate bulb, buzzer or bell. Will supply
light in bedroom or larder. etc., 9/-. post 1/-.
Similar Transformer but output of 4, 8 or 12
volts, 12/8. post 1/6. BELLS for use with
either the above or batteries, 6/-, post 6d.
BUZZERS, 413. pq,st 5d.
Sparking Plug Neon Testers, with vest-
pocket clip, 313, or with gauge, 3/6, Post 5d.
S.B.C. Neon Indicator Lamps, for use on
mains to show "live" side of switches, etc.,
2'6. Post 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 1/-. Spare Permanent
Detectors. 2/ -.each. When ordered separ-
ately, 2/6; with clips and screws, 2/10. post
3d. Headphones, brand new, S. G. Brown,
G.E.C., etc., super -sensitive. 30/. a pair.
Headphones in Good Order, 6/-. Better
Quality, 7/6 and 10/-. Balanced Armature
Type (very sensitive), 13/8. All post 1/6.
New Single Ear -pieces, 3/6. Bal. armature
type. 4/8 (two of these will make an inter-
com. Set). Ex-R.A.F. earpiece. 2/6. post 4d.
(All Headphones listed as suitable for
use with our Crystal sets.) Money re-
funded 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.
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RICHT I

f,qcrod

litrax
BRAKE BLOCKS

USE

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 your dealer, for "FIBRAX"

FIBRAX LTD., 110, ORMSIDE ST., OLD KENT RD., LONDON, S.E.15
New Cross 6785;6 F356A

THE ULTRA LENS AIDS PRODUCTION
Whetheryouare manufacturing, boyingorselling,

there are occasions when you have to submit
some objects to a very close scrutiny. At
these times the ULTRA LENS becomes

indispensable.
Triple ienses ensure distortion -free

magnification and eliminate the
necessity for adjustment of

focus. The focus is
always perfect.The ULTRA

klSi LENS achieves
a six -fold

magni-
fication

in abrill-
iantly-
lit field

which is
Write for full particulars to shadowless.

ris6,
Please ask your local Tool
Shop, Jeweller, Optician, Scientific
Instruments, Stamp -Dealer, or

This unequalled
electric magnifier
is of the most
modern design
and has proved
its extreme
and sustained
usefulness to
countless indus-
trial firms en-
gaged on minute
examination of sur-
faces of every con-
ceivable object.

THE ULTRA LENS COMPANY
17c, Oxendon Street, London, S.W.1 Tel.: TEAfolgor 2055

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, resin, concrete, etc.
. . . with " VINAMOLD" the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation with
minimum outlay.

Write for full details and instructions. Also 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
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TAKE UP
PELMANISM

And Overcome Worry

WHRY uses an immense
amount of vital force. People

who worry not only use up their
energy during the day by worrying
but they rob themselves of that
greatest of all restoratives, sleep.
People who worry can't sleep. They
lose their appetite. They often end
up by getting really ill. How often
have you heard it said, " I am
worried to death " ?

What do you suppose would
happen if a person who was putting
himself into mental, moral and
physical bankruptcy by worrying,
were to convert all this worry
energy into constructive action ? In
no time at all he would have accom-
plished so much that he would have
nothing to worry about.

Nothing' is more discouraging to
a worrying person than to have
someone say, Oh, don't worry, it
will all come out right " !

This is not reassuring at all. The
worrying one can't see how it is
going to come out all right. But if
the men and women who worry
could be shown how to overcome
the troubles and difficulties that cause
worry, they soon would cease
wasting their very life -blood in
worrying. Instead, they would begin
devoting their energies to a con-
structive effort that would gain them
freedom from worry for the rest of
their lives:

You say that sounds plausible, but
can it be done ?

It can be done, and is being done,
by Pelmanism every day in the year.
This is all the more remarkable
because to -day the whole world is in
an upset condition and people are
worrying to an unusual extent. Yet,
every mail brings letters to the
Pelman Institute from grateful
Pehnanists who have ceased to
worry.

People to -day are all.too prone to
complain that they just have to
worry. But once they become
Pelmanists they cease this negative
form of thought.

The general effect of the training
is to induce an attitude of mind and
a personal efficiency favourable to the
happy management 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.1.
IVELbeck 1411

-POST THIS FREE COUPON TO-DAY-

Pelman Institute, 130, Norfolk
Mansions, Wigmore St., London,

W.I
" The Science of Success " please

Name

Address

Established over 60 years
FELMAN (OVERSEAS) INSTITUTES :
DELHI : 10 Alipur Road. MELBOURNE :
396 Flinders Lane. DURBAN: Natal Bank
Chambers (P.O. Box 1489). PARIS : 176
Boulevard Hausmann. AMSTERDAM:
Prinsengracht 1021.
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WHAT I uuuuinmuuutumi By F. J. C.
This Year's Show

THE experiment of the biennial cycle
show will be put to the test this
year when the Cycle Show at Earls

Court opens on November 15th to 22nd,
inclusive. The industry has had two years
to prepare plans and new designs, and it
will be interesting to see whether the
bicycle itself has claimed their attention or
whether the gradual move toward mopeds
predominates. For mopeds must now be
seriously considered not only as a new
market but as a serious competitor for the
utility bicycle market which largely consti-
tutes the bicycle trade. The sporting
element, unfortunately, is too small to be
of great interest to the bicycle trade. Its
demand could not sustain an industry and
the clubman is too selective in his choice
to be interested greatly in mass-produced
bicycles. The smaller manufacturer obtains
a fair share of his business, although most
firms to -day manufacture Clubman models.
That is why I am glad to note that the
industry, in its national campaigns in the
press and on tending to concentrate
more on the pastime and less on the sport.

It is unfortunately true that cycle racing
has long ceased to be a spectacle which will
interest large sections of the public. Massed -
start racing has done more to revive interest
in this aspect than track events and time
trials. These individual branches of the
sport are excellent and necessary in
their way, but the industry
requires the larger market and
it is to this market that this
year's exhibition should be
designed to appeal. We hope,
therefore, we may see some
interesting and necessary if not
revolutionary changes in
design at this year's show. A
complete breakaway from
tubular construction, for
example, is overdue. The
present method of juggling

. about with standard lugs for
tubular construction very
much cramps design. As with
motor bicycles, tubes can be
quite satisfactorily dispensed
with and, in fact, strength
increased without increasing
the weight. Indeed, in some
cases the weight can be con-
siderably reduced.

The 4o m.p.h. Speed
Limit

THE new 4o m.p.h. speed
limit was introduced on

a large number of roads in
the London traffic area on
March r5th, when over 5o
lengths of main roads total-
ling 83 miles came under the
new limit which is being tried
out on the recommendation of
the London and Home Coun-
ties Traffic Advisory Commit-
tee. On about 21 miles of
the roads selected, the normal

speed limit of 3o m.p.h. was previously
enfOrced and on the remaining 62 there
was no limit. The interest in this experi-
ment is in the effect it will have primarily
upon the speed of traffic in known con-
gested areas and also its effect upon road
safety. There is a strong school of thought
which plumps for the abolition of the speed
limit altogether. It bases its argument on
the fact that all limits are honoured more
in the breach than in the observance, that
it is impossible to enforce the limits any-
way, that they have contributed nothing to
road safety, since as limits have been intro-
duced, accidents have increased, and that
existing laws, apart from speed limit laws,
are quite adequate to deal with the situation.
Most motorists drive at speeds up to
4o m.p.h. anyway, in 3o m.p.h. areas and
with perfect safety. The only risk they take
is that of a prosecution for exceeding the
limit. In view of the congested state of
our roads the 3o m.p.h. limit which was
introduced by Mr. Hore Belisha when he
was Minister of Transport is unrealistic.
" Speed with safety, safety fast," should be
the slopn to -day.

Another regulation now in force is that
drivers are forbidden to park their vehicles
within 75 feet of a pedestrian crossing on
roads where the 4o m.p.h. limit applies, or
on roads where there is no limit.

Other roads are being considered for the
new speed limit, and if the experiment is
successful, it maybe extended to places out -
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Helvellyn rising behind Patterdak.

side London where the 3o m.p.h. limit is
unrealistic.

Dynamo Lighting Law
IAM glad that the Minister of Transport

has decided not to proceed with his
previous proposal to end the existing per-
mission for bicycles to be temporarily
unlighted if they are stopped for traffic
reasons. The threatened new regulations
are thus abandoned and dynamo users may
breathe more freely. A joint memorandum
prepared by the cycling bodies pointed out
that the cyclist who uses dynamo lighting
was able to show a good light whenever
circumstances required him to do so. The
new regulations would have seriously dis-
couraged the use of the very efficient
dynamo lighting in use to -day and may have
caused it to be abolished altogether.
Cycle Publicity

DURING March the Joint Publicity
Advertising of the Cycle Industry was

carried by six national daily papers and six
Sunday papers as well as in a large number
of provincial and local newspapers. The
manufacturers through their advertising
agents arranged with the weekly journal,
Tit -Bits (circulation over one million
weekly) a Why -To -Buy -A -Bike contest in
which members of the public were invited
to arrange in order ten reasons out of a
choice of 15 why they should buy a bicycle.
The prizes were zo bicycles. The selection
of Tit -Bits for this contest was a wise one.
In its early years Tit -Bits did a great deal
to popularise cycling and regularly carried
a cycling feature. It was also well supported
by the cycle trade. The late F. T. Bidlake
and other famous writers such as Frank
Urry, regularly contributed to its pages.
Russia Again
MANY years ago the French L'Auto ran

a competition for flying bicycles and
a competition was actually won by a cyclist
who managed to pedal his bicycle into a
lucky breeze for about too feet., with the
wheels off the ground. Of course, the
human being is not capable of developing
sufficient power to propel a flying bicycle,
but I see that Russia now claims to be
experimenting with pedal -operated plus light
motor -powered aircraft of the ornithopter
or flapping wing type. Of course, there is
no reason why with motor assistance, such
machines should not work.
The Story of the Wheel
IWOULD invite all my readers interested

in bicycles and wheel transport to apply
for a free copy of "The Story of the Wheel,
which has just been published by the Public
Relations Department, Educational Section,
Dunlop Rubber Co., Ltd., St. James's House,
St. James's Street, London, S.W.t. Accord-
ing to this booklet the wheel was first intro-
duced about 5,00o years ago by the Egyptian
Pharaohs. We are also told that the
Egyptians drove on the right of the road
and the Greeks to the left. This is a most
interesting 16 -page booklet on the history
of wheels through the ages.
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kehttintriBalittame
Some Tips to Help You Order

CYCLE frames can be purchased ready -
built in many shapes and sizes with
accessories already fitted, but it is

seldom that the individual can find a frame
which has every feature he wants. If the
size and angles are right, probably it has
unsuitable fork rake or the colour is wrong.
The answer of course is to have a frame
specially built and specif37 every dimension
and fitting. When you visit the lightweight
builder he will wantaito know your require-
ments and it is a great help to him if you
know these approximately before entering
the shop.

Size and Shape
Frame size is measured from the top

edge of the saddle lug to the centre of the
bottom bracket spindle (see Fig. r) ; to
find out your own frame size, measure the
inside leg measurement from fork to instep,
deduct the length of crank (62in. or 7in.)
and depth of saddle, say Sin. This will
leave the frame size. If the inside leg
measurement is 33in. frame size would be
23in., using yin. cranks.

The angles decided upon will largely
depend on the purpose for which the frame
is required. The tourist, to whom comfort
and stability are important, will want angles
somewhere in the region of yo deg. to 72
deg., while the track rider will require an
upright and lively frame with angles of
perhaps 74 deg. to 75 deg. head and
73 deg. seat tube. The modern road racing
frame has its seat and head tubes parallel
at 72 deg.; the clubman requiring a good
all round machine will have angles of
73 deg. head tube and 71 deg. seat tube.
These angles are, of course, often varied to
suit individual preference.

It must be decided before the machine is
made what type of headset is to be fitted,
as the lugs used in brazing up the head are
different according to the type of ball race.

73°

Fork rake

on hubs

_ton bottom bracket

Bottom
bracket height il

Where the head clip type of
fitting is used the fork stem
is lengthened and is also
split so that, when the clip
is tightened on to it, it will
clamp on to the handlebar
stem.
Fork Rake

Fork rake is measured as shown in Fig. I
and an average is 21 -in. This dimension
too will have an effect on the length of
the wheelbase. It will depend to a certain
extent on the head angle, but make sure in
any case that, when the wheel and mud-
guard are fitted, there will be enough
clearance for the foot in the forward posi-
tion.

Bottom Bracket Height
The usual height for a bottom bracket is

with 6fin. cranks and ruin. with
yin. cranks. Measurements, of course,
must be associated with the size of wheels
it is intended to use. An 'sin. high bottom
bracket is only tolin. high when 26in.
wheels are fitted instead of 27in.
Width of Fork Ends

If the purchaser has in mind the use of
one particular set of wheels with the frame
being ordered, the builder will space the
fork ends to suit, but in any case it must
be decided whether a Derailleur three -speed
gear is intended or merely a single gear (i.e.
for track work). If the machine is not
intended for the track, remember that it is
easier to pack out the width of a double -
sided, fixed gear hub to suit wide fork ends
than it is to force apart fork ends which
are too narrow.
Construction Material

The usual material offered for frame con-
struction is Reynolds 53z tubing, although
there arc alternatives. Some frame makers

Top tube length
23"

Wheelbase 42"

7/°

N

/7
Rear triangle

Ground line- -
Eg. i-Low to draw up tour own frame design

offer an alternative to the lugged frame,
i.e. the welded construction. Here lugs are
dispensed with and the tubes welded
together. The lugged -frame makers usually
cut away the shape of the lugs and file them
down at the edges, both to lighten them
and to give an attractive appearance.
Fittings

All the lugs, brackets, etc., to be added
must be specified before the frame is made.
Pump pegs may be fitted either isin. or
r8in. apart, wherever required, on the down
tube, the top tube or the seat tube, or they
may be omitted altogether and clips used.
On some patterns of front and rear drop -outs
the mudguard eyes are part of the fitting,
but sometimes they are added to the front
forks and rear chainstaysloat a point a few
inches above the drop -outs. Grease nipples
are usually fitted as a matter of course, but
extra ones may be fitted at the purchaser's
request. Fittings to accommodate brake
cables and Derailleur gears of various types
can be added also and any special fittings
required, e.g., rear lamp bracket, pannier bag
fittings, etc. Usually, unless reques:ed not to,
the maker will drill the front fork crown and
the bridge across the seat stays for brake
fitting.

Drawing the Frame
You will ensure by this method that all

the dimensions for which you ask are pos-
sible. Fig. I shows a good example. Draw
the ground line first, followed by the
bottom bracket centre line the required height
above it (s tin.). Next put in the hub centre
line r3fin. above the ground line (for 27in.
wheels). Use a protractor to set off the
centre line. of the seat tube to the angle
required (71 deg.). Measure off the frame
height along it and draw in the top tube
centre line parallel to the ground line. Mark
in the required length of the top tube (a
length approximately the same as the frame
height is normal) and then, using the
protractor, mark in the centre line of the
head. Where the line of the head crosses
the hub centre line add on the fork rake
as shown in Fig. I.

If the wheelbase is required to be as
short as possible, mark off 'yin. from the
centre of the bottom bracket to the hub
centre line to find the position of the rear
drop -out. syin. is usually the smallest size
rear triangle possible (1 yfin. is used in the
example). If a longer wheelbase is required
(say 44in.) measure this off from the front
hub centre along the centre line to find the
rear hub position and then join this point
to the bottom bracket. To draw in the
down tube, draw in the front wheel with
compasses, roughly estimate the clearance
depth of fork crown, etc., and then join
to the bottom bracket.
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NEW CABLES & FITTINGS
TOUGH RUBBER CABLES

per yd. 23 yds. 50 yds. 100 yds.
1,044 Twin 81d. 151- 2713 5816
1 0943 -core Ilid. 21/- 38/6 75/8
3029 Twin 11d. 19,6 351- 68/6
3'029 T. & E. 1.0id. 236 42/- 82/6
7 029 Twin 1 5 319 56/6 111/6
7029 T. & E. 1 9 38 6 70/6 139/-
7.094 Twin 2 8 60'- 1061- 210"-
Twin Lead, 50 yds., 3 029. 69/3: 7/029, 110/9.
VIR 50 yds., 3029. 159 : 7029. 25/3. Earth
Wire, 100ft., 7/029. 12:6 : 7;020, 7/9. Twin
PVC Transp. Flex. 50 yds.. 10/-. Twin
Twisted, 25 yds., 12.6 : 50 yds.. 20/6. TICS
VTR. Lead Cables of all sizes. Holders C.G.
8 -. Batten, doz., 12:-. Roses, Brown. 8/ -
White doz.. 10', June. Boxes. Sml.. 11/ -
Lee., doz.. 13'.. Switches, 1 -way. 181-
2 -way, doz.. 24,-. White Switches. 1 -way
24:- 2 -way, doz., 30;-. Flush Switches
1 -way. _113/- ; 2 -way. doz.. 24/-. Ceiling
Cord, do.. 1 -way. 5/- ; 2 -way, 6/-. 2 amp.
2 -pin Sw. plugs and Tops. ea., 3/-. 5 amp.
3 -pin Sw. plugs and Tops. ea., 5/8. 15 amp.
3 -pin Sw. plugs and Tops, ea., IV-. 15 amp.
3 -pin, ditto. A.C. only, ea., 6,', Wood Blocks,
:3 x 1. 51- ; 35 x 1. 7/6 3 x 3 x I, 8/6 : 51..x
39 x 1,r, doz.. 8;-. White, 3 x I, 6f- ; 31 x I. 7/-
4 x 1, IT-. Cele Clips, Sml., 2/9: Med., grs.,
3,3. 15 amp. D.P. Insulated Sw. fuse. 918.
21 amp. Ironclad 2 -way 15A. Spltr., 13/6.
30 amp. Ironclad D.P. Switcbfuse, 19/6.
Metal 5 -way Consumer Unit. 4216. Sw. gear,
Fusebds., Spltrs., all types. Lamp Bulbs.
15, 25, 40. 60 watt, 121- ; 75 watt, 15/- ; 100
watt, 17/- ; 150 watt. 24;- 200 watt, doz.,
30-. Carbon Bulbs. 230 v. 16 C.P.. doz., 20-.
Immersion Heaters, 3 Kw., 65/-. Single
Car Cable. 10 yds., 31- ; 100 yds.. 2.5/-.
Conduit and Fittings, tin. and No. Industrial
Reflectors. Tubular Heaters. Fluorescent
Fittings, Time Switches,and all electrical
equipment. Full lists on request. Single
items supplied. Satisfaction guaranteed.
Terms : Cash with order ; carriage paid if
over 14 : orders of 020 or over less 5 per
,ent. discount. Open daily, inc. Sat.
9 to 6 ; Thurs. 9 to 1. Callers welcome.

LONDON
WHOLESALE WAREHOUSE

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

Tel.: NEW Cross 7193 or 0890.

SEE EARTH SATELLITES I

ASTRONOMICAL
TELESCOPES 107/6 !!

INTRODUCING OUR NEW
SUPER MODEL

See the Moon at Close Quarters,
Examine the Immense Craters, Moun-
tain Ranges, etc. Observe Saturn's
Rings, Nebulae. Sputniks, etc.
Specification. 2 in. dia. Length 39 in.
Mag 53 x Linear (equivalent 2809 x
Area). Weight Approx. 2 lb. 2 oz.
Registered postage and packing in-
cluding strong stowing cylinder, 12/,
Altazimuth Portable Clamp Stands.
Extra 37/6, P./P. 2/6. Fixes anywhere.

High Power Eyepieces 80 X, 30/-,
P./P. 2/-. (Equivalent 6400 X Area.)
Stamp for Full Particulars. Photographs
11- set (returnable). Lists and Terms.

Made to order.

J. K. M. HOLMES & CO. LTD.
SCIENTIFIC INSTRUMENT MAKERS
(Dept. PM33), Martins Bank
Chambers, 33, Bedford Street,
North Shields, Northumberland.

NOW a genuine reatiteitavdagnififted
ihootay ull eec t he itoudeitaiet,

The only safe way to make ,
fixing in Masonry is to first
drill a clean round hole.
BLUE FLASH will do this
with ease, its Diamond Hard
tip will cut cleanly into brick,
cement, stone or breeze,
giving a perfect sized hole in
which to fit a Plastic
Maso Plug or ordinary
wall plug.

ASK FOR

BLUE
FLASH

by MASON MASTER

COPPER BRAZED FOR USE IN ALL
PORTABLE ELECTRIC OR HAND DRILLS

From your local
Ironmongers and I No.6 5,6 No.8 5/6INo.10 6 -IN o.I26/- INo.14 7, -I
Too/ Merchants.

f. M. PERKINS & SMITH LTD., Braunston, Rugby.

Send for
Leaflet P.M.

CRYSTAL CLEAR

Now
available
in 100ft.

coi's.

FLEXIBLE P.V.C.
TUBING

This non -perishing
thermoplastic tubing,
which possesses glass -like
clarity, has a multitude
of industrial uses.

IDEAL FOR FLUIDS SUCH AS CUTTING OILS, FUELS,
DILUTE ACID AND ALKALI SOLUTIONS, ETC.

Bore
3/16in
1/4in.
3/8in.
1121 n.
5/8in.

Wall
1'16in.
I I6in.
3I32in.

I. Bin.

Per 100ft. coil
21.11.0 P. & P.2/-
21.19.0 P. & P.2/3
24.16.0 P. & P.3/3
E7.14.0 P. & P. 3/6
£9.17.0 P. & P. 4/ -

Trade enquiries invited for large quantities at special prices.

TENSILE PRODUCTS LTD.
Willoughby Road, HARPENDEN, Hertz. Tel. : Harpenden 311

SAW BENCH UNIT
FOR 66/-- POST FREE !
Fit the S.G.S. High-speed Ball Bearing Circular Saw Unit

EMPIRE UNIT (illustrated)
for saws to l2in. dia., £3.6.
ROYAL UNIT for
saws to l6in. dia., XFU.,).
EMPRESS UNIT for ,c -K Gi
saws to 20in. dia644-14.
Also S.G.S. Ball Bearing Planer
Units. On. size, £4.15. 6in.,
£6.15. 8in., £8.10.

"GENETIG "Wood -turning Lathes, 1131in., 24in. or 30in. centres from 29.19.6.

" GENETIG " MK. IV Wood -turning Lathes, etc. Tel.: Costessey 327

Write for full details and S G S ENGINEERSname of nearest stockist. S. G. S.
14 OLD COSTESSEY, NORWICH, NORFOLK.

Any size to order. lin.
Drill Chuck, 14,- extra.

44 FUN WITH OPTICS "
COMPLETE YOUR OWN OPTICAL INSTRUMENTS

We can supply a comprehensive range of
Lenses and Prisms, suitable for most

optical instruments.

Catalogues, I /6d each, refundable on receipt of
initial order.

SCOTTISH DISTRIBUTORS, LTD.,
62, SHIRLAND ROAD, LONDON, W.9. CUNningliam : 8080.

NEST OF DRAWERS
Overall sizer wide x 5' deep

high. 12 drawers, each
measuring 3' wide x deep
a li" high. Useful storage for
the engineer, motorist and
householder for slots, bolts

- and small components. Green
enamelled. £1. P. & P. 3,'-.
TRANSFORMERS

All continuous rating,
220,250v. /LC. input.
Type T1344 : 30, 24.
18, 12 & 6V. 41 12
amPs.. 24.5.0. Recti-
fier to suit. 22.18.0.
Type RI.' 91: 12, 9, 6
& 3v. 65 amps..
£4.5.0. Type EC 300 :
5v. 300 amps

l'YPe AT :Auto Transformer) :
Input 2201250v. Output 210.120v., ,r 6.5
amps.. £4.5.0. Type DC,400 : 6v. 9) 400
amps., 48.15.0. Type 10)1500: 5v. .9 500
amps., 48.10.0. Tyne C 1000 : 6v. .4 1.000
amps., 410.10.0. CARRIAGE 8 - EXTRA.

24C. HAND DRILLS
A.C.IO.C. 24v., cons.
6 amps. Works onCar Battery or
Transformer. With if
chuck and length of
flex. Speed 900
r.p.m. Weight 71bs.
Ea -Civil Air Line.
Unused 9618.

SPEEDINDICATORS
To measure engine and
motor speeds, etc- 31'diameter. Luminous
dial, 1001,250 r.p.m.,
15 - each. X' flexible
drive to fit. 46 extra.

P. & P. 2,-.

" POP " RIVET GINS
Lazy Tongs)

Easily operated tools for
riveting -sheet metal, plastic.
hardboard. etc. Useful in
house, garden or garage. With
universal collet to take all
rivet sizes. 44.11.0.

POP RIVETS
1 8', 5:32' and 316',
10'- per 250. El per

1.003 o on: and the same size. Mixed" Pop"
rivets 13/- per 500 19f- Per 1.000. Send
stamp for leaflet.
IIARMSWORT11, TOR NLEY & CO.,
Jordan Street. Knott 31111,Alanellestera5

LESDIX CRYSTAL SET
De -Luxe Table
Model, as illus-
trated, in beauti-
ful pastel shades
of pink, green,
blue, orange and
yellow. Litz
wound tapped
aerial coil, vari-
able condenser,Germanium
diode detector,
plugs and sock-
ets for aerial,
earth and head-

phone connections. Aerial tested and
complete with double headphones, 35,-,
post 2 6.
A.C. MOTORS. h.p. 230-vo;t
Capacitor start, 1,400 r.p.m. 50 cycles
S.P. new and tested, 90-, carr. 5 -. 1 10th
h.p. 110;250 volts A.C. Capacitor start
50 cycles S.P. 2,800 r.p.m., 49/-, post 3i6.
D.C. DYNAMOS. 12 sons 5 amp.
high-speed but fitted with 70,1 gearing
to reduce the speed to 60 r.p.m. supplied
w;th cut-out and smoothing unit, price
35,-, carr. 5/,
G.P.O. MAGNETO BELLS. Twin gorg
5004-500 ohm coils. 3 6, post 16. G.P.O.
Telephone Jacks, I.6, post 6d.
G.P.O. HAND MAGNETO GENERA-
TORS. P.M. Steel Magnet, wound
armature, driven by gearing in handle
approx. output 75 volts, 25 m.a. A.C.,
12,6, post 2/-.
TRANSFORMERS for all purposes,
made to order, stock sizes always available.
110;230 volts 85 watts, 25/-; 150 watts.
42.-; 50,110-230 volts 200 watts, 45 -;
230/115 volts 500 watts enclosed, EL
Send us your enquiries.
20 -WATT 4 -CHANNEL AMPLIFIERS.
5 watts each channel, frequency response
flat 40 cycles to 12 Kc s. input and output
600 ohms. 4 separate amplifiers in one
case, gain control and monitoring input
and output chokes, less valves, 39,6
carriage and packing, 17,6. Caller's
bargain.

ELECTRADIX RADIOS
Dept. H, 214 Queenstown Road,
London, S.W.8. MACau!ey 2159
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Movements by f 1101{ -
ENS AND REECE of
Switzerland ranging from 1 time IS teeth -
3 tunes/72 teeth are guaranteed for 12 minalt .

Kits tram 10 - each. Post Today
!or super 16 page illustrate°

atalogue and Tune List (please
inclose 2d. stamp forreturn post-
age 'also plans to make your own
NtusicalBox available. 113 post-

age free. P.O. please.
METWOOD ACCESSORIES (PM16)

65, Church Street. Wolverton.
Importers and Manufacturers.

A "FERROUS" ELECTRIC ARC WELD-
ING SET will complete your workshop
equipment. Fa, knifing and reinforcing,
from approx. I to up to any thickness,
Mild Steel, Wrought; ot Malleable Iron.
Type P.M.60 Heavy Out y*, oinp tete with all
equipment 190/2a1v. Single ph. 10/15 amp.
(or domestic power -applydelivered free,
ex stock. Cash (or C.O.D. 123.10.0H.P. Terms available.

Illus. leaflet from ma nimicturers.
FERROUS PRODUCTS P.M.) LTD.,
Church Rd., Croydon, Surrey. CR0 8351/3

GALPINS
have now been taken over by

THE JEFFERY TRANSFORMER CO.
199, EDWARD ST., NEW CROSS,
LONDON, S.E.14, TIDeway 4453
Learets sent gladly, on request.

THE CYCLIST April, 1958

INCREASE YOUR WORKSHOP CAPACITY
o BY ADDING any of the following :

Power Hacksaw, Drilling Machine, Hand Shaper, Compound
Milling Table or Machine Vice.

Sets of machine castings for the above are obtainable with
all heavy machining carried out by us and each machine
can be finished with the aid of a 31in. lathe.

Prices and specifications of all the above 1/- post free.

E. W. COWELL LTD
SYDNEY ROAD WATFORD HERTS

NAY THE PIANO
REED ORGAN
orACCORDION

in 3 months
New Home method.
Definitely the easiest
and quickest. Even
If you have never
played a note, you
win be able to read
music at a glance.

Writ3 today without
obligation for

FREE LESSON
state instrument

KLAVARSKRIBO (B.Z.6)
10a HIGHBURY PLACE, LONDON, N.5

FREE
CORRESPONDENCE

COURSES
IN STEAM

rwo COURSES : (1) A simplified Course for
the practical man in need of basic informa-
tion about steam and steam applications :
(2) An Advanced Course for those with a
background of technical training. There is
no charge or obligation. Details on request
to:

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.

NU -CHROME
This Amei Invention Re -
plates Metals. and gives
hard chrome finish. Motor
and cycle parts, household
utensils, etc.

Do Your Own
ELECTRO-PLATING

and Save EEL
Complete Outfit 15)-, post
free. (Full money back
guarantee.)
Or for Details and Plated
Sample, send 4d. (stamp,)

to :

L. A. PRODUCTS,
Dept. M.,

156, High St., Berkhamsted, Herts.

MODEL BOATS
Plans : Kits : Engines : Etc.

4d. in stamps for Lists

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD,

LIVERPOOL, IS.

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

AUTOMATIC (TIME) SWITCHES
New and reconditioned 15 day Clock-

work and electric switches
from 351.

Send S.A.E. for illustrated details to :-
DONOHOE (TIMERS)

GEORGE STREET, NORTH SHIELDS.
NORTHUMBERLAND

EXAMINE THIS NEW DO-IT-YOURSELF SET FREE FOR 7 DAYS

Paid REIM
IlfANDY11111111%.

64pkns Iiebrek warm
AMINE Amp/aye

AND SAVOY 1/frallOS

Here is Newnes Do-it-yourself set for your bookshelf and constant guidance
-every facet of repair, redecoration, renovation and how -to -make in two
handy volumes. The whole work is written in simple language and you'll
save money on every job you carry out ! Examine it and profit by it for 7 days
--you will learn much in this way. Apply on coupon below, you are under
no obligation whatsoever, and it will be sent carriage paid. ACT TO -DAY !

'.:_'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

EE

EE

George Newnes, Ltd., 66-69, Great Queen Street, London, W.C.99.
Send me Newnes PRACTICAL. HANDYMAN without obligation to purchase. I will either
return it within 8 days or send 10s. deposit 8 days after delivery, then 10 monthly
subscriptions of 10s., paying £5 (Os. in all. Cash price in 8 days £5 5s.

Name

Address
Place X where it applie

HouseOWNER

Occupation

Your Signature
(Parent's Signature if under 21) HAM

Householder

Living with Parents

Lodging Address

Build your own Tool shed. Paperhanging. Plastic & Glazed tiles
Wall plugs. Painting-including paint rollers &
spray painting, etc. Plastering. Distempering.
Decorating Ceilings. Water Systems-repairing
burst pipes, tap washers, flushing cisterns,
lagging, air locks, etc. Drainage faults &
remedies. Doors, locks, windows, skylights. Make this attractive
Roofing & slating sheds. Gutters. Trellis, wall desk-such a

Fences& gates. Paths. Bricklaying. Concrete work space -carer, 100

-mixes, pebble -dash, ornamental. Dry rot, wet rot & woodworm.
Floors-repairing, staining, polishing. Glass -cutting,
drilling & frosting. Varnishing, Enamelling French
polishing. Veneering, graining,
marquetry. Carpentry-tools, timber
joints, plywood, glue, etc. " Perspex "
work. Built-in furniture. Shelves. Grind-
ing. Re -upholstering and repair. Making
kitchen furniture. Making deck chair,

bookcase, bedside table, folding table, first -aid cabinet,
firescreen, etc. Making leaded lights.
Electric defects. Power tools. Metal
work-riveting, soldering, cutting,
beaten copper work, etc.

Lots of ideas
in ornamental

Concrete.

gi111111111111111111111111111111111111111111111111111111111111

864 PAGES  127 SECTIONS

1,500 PRACTICAL ILLUSTRATIONS

CASE OF
18 HOW -TO -MAKE CHARTS
Full data and drawings for Gate Leg Table
Bureau Bookshelf - Garden Seat - Garden
Chairs - Garden Table - Bathroom Stool
Bedside Pedestal - Fi rescreen - Table Model
Coaster - Model Yacht - Corner Cabinet
Writing Desk - Hall Telephone Desk - Model
Electric Launch - Yacht Table Lamp - Doll's
House - Aquarium.

All about
leaded light .



HIGH GRADE TOOLS FOR MECHANICS

New pattern combination set comprising
12 in. Rule, Square Head, Centre Head and
Protractor with level and scriber. 30/, Post /6.

Woodwork vices. 6in.
jaw, steel square
thread screw. Bench
fitting. 19/9. Postl/6.

New pattern corner cramps for
frame work mitres, etc. Takes up
to 2 in. material. 14/9. Post paid.

Vice grip pliers will grip and hold nuts, bolts,
pipe, etc., with no possible chance of slip-

ping. 7 in., 12/6. 10in., 15/... Post 1/6.

.1'

lj t

074_1*,

Woodwork vices
6 in. jcw, steel Combination squares with
square thread screw k square and mitre and

"'"''') Table fitting. 241-. level. 12 in. steel rule. 8/6.
Post 2/- Part Post 1/-.

.*ILLUSTRATED CATALOGUE OF*
TOOLS FOR MITRING AND
FRAMING, 6d. POST FREE

Cramp heads, will make any length cramp
with the aid of I in. thick board. 13/6 per set.
Post Paid.

Best quality chimney sweeping sets. Red
Malacca canes ; brass ferrules. 18 in. ball
brush. 30 ft., 50/-. 40 ft., 63/6. Drain clearer
4/- extra. Carr. 2/..

S. TYZACK & SON LTD
341-345 OLD ST., LONDON, E.C.1

Utility saw spindle oil impregnated bearings,
step pulley for saw blades 6 in. to 12 in.
Overall length, 24 in. 56/.. Carr. 2/6.

ILLUSTRATED

CATALOGUE 2/ -

REFUNDED ON

FIRST ORDER

OF 20/ -

Wolf combination elec-
tric drill and mortice
machine. Will drill in
steel up to gin. Will
bore in wood up to a in.
Will square mortice in

wood up to in.

PRICE E38/17/6
Full details on request.

New Credit Terms.
available.

Plumb bobs useful for
all home decoration,
plumbing, wall building,
etc. Copper plated. 2oz.,
4/6. 3 oz., 4/6. 5.4 oz.,
5/.. 7 oz., 5/6. Post 1/..
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Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
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Order. A stamped addressed envelope must also be enclosed.

Practical Mechanics. April, 19.18.



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 Flee. Draughtsmanship
Jig & Tool Design Machine ,,
Press Tool & Die Design Automobile ,,
Sheet Metalwork Structural ,,
Automobile Repairs R, F Concrete ,,
Garage Management Structural Engineering
Works M'gmnt. & Admin. Mathematics all stages)
Practical Foremanship Radio Technology
Ratetixing & Estimating Telecommunications
Time Sc Motion Study Wiring & Installation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches) Generators & Motors
Maintenance Engineering Generation & Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship.

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.
A.M.I.P.H.E. A.A.L.I'.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
Health Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF* CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 1885)

(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA . E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

AUSTRALIA P.O. BOX NO. 4570, MELBOURNE

Free Guide SUCCESS IN ENGINEERING
132- PAGE BOOK FREE!
SEND FOR YOUR COPY

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.

NOY /RTERESTINO 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.Struct.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

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 anAbition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

r

OUNDED 1885 - FOREMOST TODAY

Free Coupon
To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-150, Holborn, London, E.C.r

Please Forward your Free Guide to
NAME
ADDRESS

SEND Off
739/$ COUPON

NOW AND SE)
4LL5Er'FOR

SUCCESS
-4ftwi3060-

My general interest is in : (2) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK
The subject of examination in which I am especially interested is

(Place a cross against
the branches in which
you are interested.)

To be filled in where you already have a special preference.
(21d. stamp only required if unsealed envelope used.)
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THE easiest way to classify the many
types of camera available is by means
of film size and we will deal with the

most popular type first-the ubiquitous 120
camera.

The Box Camera
If you merely want a camera to use once

a year on holiday and will be content with
the sort of picture normally pasted into the
family album, the box camera could satisfy
you. It is relatively cheap (under £5), it is
simple and robust and, to the uncritical eye,
produces good results. It is, of course, very
limited in its application-sunshine is almost
a necessity, it cannot photograph moving
objects and the snapshots produced with it
may not enlarge well.

The Folding 120
This type of camera usually incorporates

some kind of lens diaphragm, more than one
shutter speed and some form of range adjust-
ment, but the more elaborate models in this
group may have a f3.5 lens, a 9 -speed
shutter and, perhaps, even an uncoupled
rangefinder. They will fold into quite a
small space and usually have a case
which makes them easy to carry. They
can, of course, depending upon the
quality of lens and shutter fitted, under-
take a much wider field of work than
the simple box camera. A f6.3 lens
means that the camera can produce an
adequate snapshot in dull weather, in shady
locations and in a well -lighted room. A
speed of i/ioo sec. will permit the photo-
graphy of moving objects (provided that
they are not moving too fast), and some
method of range adjustment is usually fitted.
This type of camera may have a direct
vision viewfinder in addition to the type
with a small mirror and glass screen.

The prices of this range of cameras are,
of course, higher: a simple model with, say,
shutter speeds of 1/25, 1/5o and I/too sec.
and a f6.3 lens would cost between £5 and
£t°. A more elaborate version with f4.5
lens, a 9 -speed shutter and including, per-
haps, an uncoupled ,rangefinder would cost
about £20, and the top -priced camera in
this class would include a high-grade f3.5
lens, 9 -speed shutter, synchronised for flash,
a rangefinder, etc., and might cost anything
up to about £5o.

Choosing the Right Camera
Characteristics of the Main Types Summarised

12 on 120 Cameras
Still using 1zo size film, these cameras

take 12 pictures 21in. X 2/in. instead of
eight 21in. X 31in. Their characteristics are
similar to those of the 120 type, except that
the camera is generally smaller and as lenses
of a shorter focal length are employed, wider
apertures are more common. The only objec-
tion to this size of film will come from the
photographer who objects to the square
picture on artistic grounds, but there can be
no doubt that 12 is a very convenient number
of pictures on one film. This type of camera
can be used for all normal work ; holiday

A typical
folding 120 camera.

pictures, indoor portraits, photographing
children and pets, and where a shutter with
speeds up to 1/5oo sec. is avail-
able, most types of sporting
activity can be included, too.

A further variety of this
camera is available with a rigid
lens mount, obviating the use
of bellows. Prices range from
about Do to kso or more.

The Twin-lens Reflex
This is one of the most

important types of camera and
one favoured both by the
amateur and the expert. The
chief feature which dis-
tinguishes this type is the two
lenses coupled together ; one
for taking, the picture and the
other for viewing it while

focusing. The two lenses are matched so
that the same field of view is included in
each and while the picture is focused to the
photographer's satisfaction on the ground -
glass screen, the same adjustments have been
made to the taking lens. Shutters are of
the " between lens " type. Prices are very
wide in range, depending upon the type of
optical equipment of the camera. A twin-
lens reflex can be purchased for about £20
and for practically any price between that
and well over Et oo. These cameras can be
used for almost any type of photography,
except sporting subjects (due mainly to their
bulk), and are the aristocrats of the 120
world.

i6 on 120 Cameras
This type takes a smaller picture than the

12 on 520 and the rectangular shape of the
picture is restored, but, of course, measures
only 24in. X 1/in. Prices of this group
range from about £ to to £50 and fast lenses
with apertures of f2.9 and f3.5 are common.
The higher price range includes cameras
with double exposure prevention devices,
coupled rangefinders and shutters speeded
from I sec. to 1/5o sec. and synchronised
for flash.

Some tzo models are available, which, by
means of masks, will take eight 3/in. X 24in.
shots, 12 2/in. square shots, or 16 2/in. X
I gin. shots. Almost all models are of the
bellows type.

A high-class British -made miniature camera.
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127 Cameras
These may take eight pictures, 4cm. X

6.5cm., 16 4cm. X 3cm., or 12 4cm. square.
There are not many cameras Using this size
of film, but those there are are of many types
-bellows cameras, rigid lens mount types and
single and twin lens reflex cameras. There is
also a pseudo reflex which is the box camera
of the reflex world. Prices vary a great deal
-the compact little bellows version is avail-
able secondhand for as little as £xo. The
rigid lens type -can be bought secondhand for
between £20 and £30. This camera has
generally, however, been superseded by the
35mm. camera.

The 35mm. Camera
More types of camera are available

using this size of film than any other,
and it is impossible to mention them all.
Prices vary a great deal according to the
quality of the lens equipment and the
refinements included in its construction.
Owing to the short focal length of the optical
equipment wide apertures are common and
usually not less than f3.5.

Cheap Models Available
Although some 35mm. cameras are

extremely expensive, there are many less
elaborate types which may be purchased
secondhand for as Title as £8 or £m. These
usually have no rangefinder, but include a
multiple speed shutter, double -exposure
prevention device and optical viewfinder.
The inclusion of a coupled rangefinder
among its equipment, usually puts the camera
in the over £3o range and often this type
of camera has a better class lens. Older
models of expensive cameras come into the
£20 to £4o class when purchased second-
hand, but the post-war models of these
cameras are well up into the £roo class.
One of the chief advantages of these
cameras is the wide range of alternative
focus lenses which can be fitted for special
work-wide angle for architectural work,
long focus for close work, etc. etc.

Single-lens Reflex
Another version of the high grade

miniature is the single lens reflex and there
are several models available, all highly
priced. Here the subject is viewed
through the taking lens by means of a
mirror which is swung out of the way
when the release is pressed to take the
picture. One of these cameras indeed
includes a coupled rangefinder in addition
to reflex focusing. With some single lens
reflexes interchangeable lenses are available.

Yet another camera takes pictures 24mm.
X 24mm. on 35mm. film and the film is
wound on by means of a spring motor.
24 pictures can be taken in quick succession
at a speed of three or four per second.

It will be seen then that the 35mm.
camera with its interchangeable lenses and
high-grade optical equipment, its handy
size, coupled rangefinder focusing and
cheap film, can be used for almost every
subject. The only snag is that 35mm.
negatives must be enlarged with the
attendant risks of blurred outlines and
unsightly grain, although fine grain films
and developers and high-grade lenses
minimise the risk. To keep photography
on an economic level the 35mm. user must
process his own film and enlarge his own
prints.

There are other types of camera not
mentioned here, including the larger stand
cameras and some unique models, but the
main types are reviewed and perhaps the
prospective camera buyer will be helped a
little in his decision. Prices include both
new and secondhand models, but are only
intended to be taken as examples. Exact
prices will be available from your local
camera dealer.

The completed film drier.

materials are required:
Piece of ordinary hardboard, 3ft. 6in. by

2ft.
Eight lengths of single channel lin. batten,

each 3ft. 6in. long.
Small tin of impact adhesive.
Three large elastic bands.

April, 1958

Avoid Dust Contamination

DUST, in
extreme
cases, c a n

make a strip of
negatives dry with
a texture like glass-
paper; at the other
end of the scale,
even one speck of
dust on a negative
can ruin it. Many
an amateur photo-
grapher has limited
space in which to
carry out process-
ing and difficulty
in finding a place
free of dust in
which to dry a
length of film is
often a problem.
However, negatives
can be kept free of
dust while drying
by using the
following described
protective f i 1 m
drier, which is both
cheap and easy to
make and can be
packed flat when
not in use.

T h e following

Method of Construction
Saw the hardboard into four panels, each

3ft. 6in, long by 6in. wide. Sort the battens
into four pairs and stick the two members of
each pair together with the adhesive so
that their ends will show as at A, B, C and
D, in Fig. r. When satisfied that the battens
are firmly stuck, slide the hardboard panels
into the batten channels to make sure there
have been no errors in measurement. The
smooth surface of the hardboard should face
inwards. The reason for this is that acci-
dents can sometimes happen, and any
inadvertent contact between the length of
wet film and the inside of the drier will
result in far less damage than if the rough
surface of the hardboard had been facing
inwards.

The assembly from the top will now
appear as in Fig. 1. To obtain rigidity in
the assembly, first remove the opposing
panels, a and b ; the two remaining panels
will then be enclosed by the battens to form
AB and CD. Stick these panels to their
respective battens as shown. This will reduce
the assembly to four parts, consisting of the
two single panels, a and b, and the two
units AB and CD.

Next, bore two small holes about
apart and lin. from the top of the panel in
unit AB; repeat this on the panel CD opposite.
The positions of the holes are shown at
r, 2, 3 and 4, in the diagram. Reassemble
the whole and space the three elastic
bands equidistantly round the body of

By A. BRODIE

the drier ; they will hold the assembly
together without difficulty. Take a piece of
thin string or a leather bootlace, pass it in
turn through the holes at I, 2, 3 and 4,
return to r and tie off. Thus formed are the
two lines from which the strips of film will
hang. Place the drier on a level surface,
cover the top with a fluffiess cloth, fasten
the ends of the cloth with the topmost elastic
band and the drier is complete (see heading
photograph).

Method of Use
After washing the film, soak it for a

minute or two in water containing a feii
drops of wetting agent. Drain the filni,
fix a hooked clip at one end of it and care-
fully lower the length of film (free end first)
into the drier, slipping the hook of the clip
over .one of the strings at the top. Take
the cloth and cover the top of the drier,
easing the topmost elastic band over the
ends of the cloth. A deep -sided lid of
three-ply wood to take the place of the
cloth could be made.

If excess moisture is removed from the
length of film with a photographic sponge
or squeegee before insertion in the drier,
drying will be greatly speeded up.

This drier will take. two 12o -size films at
once comfortably., The reader can vary the
size of the drier, to suit requirements merely

Fig. 1.-Constructional details of the film drier.

by substituting panels of a different width in
place of panels a and b.

A word or two of caution. Erect the drier
in the position in which it is intended to
receive the washed film. Do not move it
with the wet film inside.

There are no nails in the construction
and, therefore, nothing to snag or damage
the film. No heat or draught is required to
assist the drying.

AMATEUR PHOTOGRAPHY
15/., 16/I by post

COLOUR PHOTOGRAPHY
FOR THE AMATEUR

21,-, 22,'6 by post

GEORGE NEWNES, LTD., TOWER HOUSE,
SOUTHAMPTON STREET, LONDON, W.C.2
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COMbi med Nflu4nng
Survlig

Fig. 1.-The completed printing box and
safelight.

AS can be seen from Fig. t the printer
consists of a light plywood box carry -
mg a conventional printing frame at

the top and having an electric lamp mounted
Edges Pounded Off
And Blacked

Opening The Same
Size As*Window' In
Printing Frame

Fig. 2.-Details of
the lid.

Top,Cut For Snug Fit
In Top Of Box

Ordinary Printing Frame
Screwed On Top, Opening

Downwards.

in the bottom. The box was
made from such odd pieces of
wood as were to hand. The
sides are of 3/16in. three-ply
(Fig. 3), but hardboard or some
similar material could be used.
The sides are merely screwed
or pinned to small square posts
in the corners. It will be seen
from Fig. t that a small door
is provided in one side through
which a safelight or screen can
be inserted. The corner posts
end just below this slot, and
wooden runners fitted to carry
the safelight. The corner
pieces extend up to the under
side of the runners. Similar
runners . are fitted above the
safelight as well to cut out any
light leaks past the edges of the
safelight. Above the upper set
of runners a further set of short
corner posts are fitted, which in
turn off just below the edge of
the box.

The Lid
This carries the printing

frame and rests on the top of

Thickness Of
Detachable Top

A Device to Simplify Your
Contact Printing

By L. C. M.
these corner posts, which should be of such
a length as to bring the top of the lid flush
with the top of the sides. The lid
(Fig. 2) is a piece of the same three-
ply from which the sides were made, and
has a rectangular hole cut in it slightly
larger than the aperture in the printing
frame. The edges of this
hole are bevelled off
with a file and sandpaper
and then blacked to pre-
vent risk of reflections
causing a dark band near
the edge of the print.
The lid is fixed to the
face of the printing
frame by small screws.

Make the lid a snug fit
in the top of the box, so
that although it is easily
removed and replaced it
does not slide about while
the clamping springs ar2
being manipulated.

The door covering the safelight slot is of
double thickness. The inner piece of wood
just fits into the slot so as to eliminate light
leaks from this point when the door is
closed. One hinge in the middle of the
door is quite sufficient, as it is very light.

Corner Posts Supporting Top

Strips ''x %2" Excluding AN Stray Light
Runners :12 x V2 Supporting Sidelight

I 1
Wii

4.1

Vito"'

Batten
Lamphoide-

Corner Posts Holding
Sides

Fig. 3.-A perspective view with one
side and the top removed.

White Card Reflector
Held By Shade Ring

Slot For Insertion Of
Seelig/In` (Door

Omitted)

Hole For Switch

The moulding round the base is for decora-
tion only.

Lampholders and Connections
The lamp is mounted in a batten holder

which is screwed to the three-ply bottom.
A piece of white card covers the bottom and
is held in place by the shade ring of the
lampholder. This serves to cover up the
wiring and the back of the switch and also
acts as a reflector.

Wiring
Check that the switch is suitable for mains

voltages. The lead is merely a few feet of
ordinary liehting flex led through a hole at
any convc nt point near the bottom of the
box. A hole in the side opposite to that
carrying the door and switch would probably
be most suitable. Tie a knot in the flex just
inside the box so that an accidental pull

'Bulgin" Type
Switch,

Connections
Soldered.

Safety Knot
(Just Inside Box)

Fig. 4.-The wiring.

will be taken by the side of the box and
not by the connections. The connections
to the switch will probably have to be
soldered to small lugs on the back of the
switch. Watch that these are not bridged
by a strand of flex or blob of solder.

No dimensions have been given so far as
these depend on the size of printing frame
normally used. However, in the proptotype
the frame is the 31in by 21in. size and the
box is 6in. by sin. by 94in. high. The
safelight consists of a sheet of amber gela-
tine bound with passe-partout between two
pieces of glass. The box could be made
larger to take the standard Tin. by 5in.
safelight.

Using the Printing Box
When used as a simple printer the safe-

light is completely removed. If desired,
it can be replaced by a piece of ground
glass of the same size to diffuse the light
or to cut down its intensity when printing
from a thin negative.

It will be found that with such factors
as light strength and lamp -to -negative dis-
tance constant, very little experience will
enable exposure times to be estimated near
enough four times out of five. Doubtful
cases can easily be test -stripped with an
opaque card in place of the screen. A
25 -watt pearl bulb is suitable for most nega-
tives, and is also about right for a safe -
light. For an unusually dense negative a
4o -watt bulb can be substituted, which will
cut the exposure time by nearly half.

Finish is a matter of choice; a coat of
varnish might be useful, as in the event of
the box getting splashed, the varnished sur-
face is easily wiped clean and dry.

When used as a safelight, the lid is com-
pletely removed. As the safelight glass is
below the top edge of the box the light
is somewhat directional and can thus easily
be kept away from any such undesirable
spot as the enlarger baseboard.
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ilk tag&
1Theasiv stand

Fig. I.-The completed focusing stand.

THIS stand was evolved for use when..
copying or photographing small objects
requiring the use of double extension

bellows or extension tubes.
It was found that when trying to focus

with the bellows almost fully extended, the
point of sharpest focus was difficult to
determine, as a considerable movement of
the lens appeared to make little difference
to the sharpness of the image on the
focusing screen. If the focusing movement
was applied to the object to be photo-
graphed, however, very small movements
were sufficient to alter the focus enough

a large margin either side of
" critical,"" due to the very small depth of
field.

The stand in Fig. r was built to take
advantage of this, the subject to be photo-
graphed being laid on a light platform or
table, mounted on a heavier base by means
of a "lazy tongs" assemIrly. e,:a red
the table to be raised and lowered to
adjust focus, while remaining exactly
horizontal and patallel to both base and
the film.

Constrzctional Details
The movable table is a piece of 3/16in.

three-ply for lightness, while the base is
a piece of sin. wood the same size. The
metal cross pieces of the lazy -tongs move-
ment are *in. wide strips of t/t6in.
duralumin, as are the guide bars along the
edge of the base (Fig. 2). The ends of the
cross strips are joined to their opposite
numbers on the other side by four 3/16in.
steel rods screwed 2 BA. at the ends, and
screwed into the strips with lock nuts out-
side. The pivot at the cross -over can be
either a small nut and bolt or a rivet with
a washer between the" arms.

The upper and lower rods at one end
are free to turn in bearings, each consisting
of a short length of tube soldered to a
small plate (Fig. 2). The two pairs of
plates are screwed to one end of the table
and to the base, while the rods at the other
end are free to slide between guide bars.

The guide bars are 4in. wide strips of
the same material as the crossed arms,
riveted by t/t6in. rivets to small angle
brackets and spaced apart just sufficiently
to allow the rods to slide freely between
them with the minimum of play. A washer
oni the rod between the side arms and the
outside of -the guide bars makes for
smoother working. If necessary, the
bearing plates or the guide bar brackets
should be packed up with pieces of thin

.cardboard until the table is perfectly paralkl
with its base.

To the lower sliding rod is attached the
end of a sliding strip by which the table
is raised and lowered (Fig. 3). To allow
the rod to turn while being drawn along,
the fixture to the sliding strip is merely a
short strip like the side arms bent round
the rod and screwed or riveted to the end
of the sliding strip. If the loop is made
from a fairly wide piece it will prevent
sideways movement of the sliding strip.

Locking Device
The table is locked in any position by

Side arm

2 BA
nut

Washer

Side arm
Bese Nat, Base

Lock nut

Fig. 2.-The guide

Guide bar

SI\ 444144111,14,,44::,N414:103)-11....Nwi

ercerorthoasest

jor-
Rivets

AOSi -
Cross
rod

Bracket
soldered

bars and bearings for cross
rods.

a clamping arrangement on the sliding strip.
This strip has a slot cut in it through
which protrudes the end of a 4in. Whit.

Fig. 4.-The focusing stand in the lowered position.

Ideal for Copying and
Macrophotography

By L. C. MASON

coach -heal bolt inserted from underneath.
A wing nut on the bolt, when screwed
down firmly, grips the strip tightly to the
base, retaining it in any position.

Operation
Slack off the wing nut sufficiently to

allow the strip to slide freely, and then
pull it out to raise the table. Lowering is
effected by allowing the strip to slide gently
back, which it will do automatically by the
weight of the table. A small knob attached
to the outer end of the sliding strip will
make operations easier. _

Dimensions are a matter of personal
choice and material available, but in the
one illustrated the table and base are both
6in. X 4in. If a thin print larger than this
is being copied, for instance, it is a simple

Sliding strip Knob

Cross rod

:171.Z/1410
1Slot

,44 Coady
head bolt

Fig. 3.-The sliding strip.

matter to lay a piece of stiff card on the
table first to hold the, print flat. The side
members are 5in. long, and this length
affords an up-and-down movement of some
4in.

The device was designed for use with the
tripod standing over it and the camera
aimed straight down. The procedure in
this case is to place everything in position,
raise the table about 2in. and then focus
as near as possible to the size of image
required by rough adjustments of the tripod.
The final focusing is then achieved by
raising or lowering the table slightly as
required. If a small object such as a coin
is being photographed by extreme angle
lighting to show up the relief of the design,

take care that any ad-
justment of the focus by
movement of the table
does not disturb the
lighting.

For photographing
objects in the vertical
plane a small hook can
be screwed in one end
of the base so that the
table can be hung on
the wall and the camera
and lights placed on a
small table in front of
it. In this case the
object to be photo-
graphed will have to be
pinned to the table.
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ROW TO TAKE
PORTIWTS
Some Simple Rules to Aid Success

it y A. E. BenSusan
ACERTAIN amount of equipment is

necessary to tackle portrait work, and
this subject will be considered first.

The selection of a suitable camera is
largely a matter of personal preference, but
the writer has found those with large view-
finders to be most convenient. Squinting
through a minute optical direct vision view-
finder is disconcerting from the points of
view both of the photographer and the

ments, during a portraiture session
with the minimum of bother.
Nothing is more disconcerting than
to have to indulge in a major
engineering feat every time the
camera height or angle requires
alteration. A long cable release is
a worthy complement to the tripod
for camera movement to be entirely
eliminated. A long release enables

the photographer to
operate the shutter
from a distant point;
a useful facility
where nervous sitters
are -being photo-
graphed. A lens hood, to
prevent stray light from strik-
ing the lens, completes the
camera equipment.

Fig. 2.-A portrait slightly softened with cellophane during

sitter, whilst it is impossible to see small
details at all dearly when they are reduced
to such a diminutive scale.

Cameras fitted with large non -optical
direct vision finders are quite satisfactory,
but the best situation is not reached until
cameras with negative -sized
focusing screens are considered.
Equipment of this type includes
single and twin-lens reflexes,
hand and stand cameras and
studio outfits. With any of
these the subject is seen full-
sized, while focusing and
framing are carried out at the
same time. Many photo-
graphers prefer to use plates or
flat films so that negatives can
be developed individually, but
careful working with roll films
will produce results of perfect
quality.

A solid tripod with a wide
range of vertical movement is
essential and it should be fitted 
with an equally stout ball and
socket or pan and tilt head.
This simplifies angular adjust- Fig. 4.-An experimental

Lighting
The choice of lighting

apparatus depends upon the
amount to be spent. It is
unwise to buy a great deal of
equipment at the start, and
far better to build up as skill
is gained in handling the
lights. Portable floodlights,
which fold away when not in
use, can be bought quite
cheaply and are ideal for the
early stages. Two, or if pos-
sible three, will do very well
for most portraits other than
full length, when at least one
more would be needed.

Later an inexpensive 250
or 50o watt spotlight can be
obtained, but take care that
this is capable of being
focused to produce a small
beam. Some 'Of the spotlights
currently available are little

better than an ordinary floodlight, since it
is impossible to obtain a finely directed
beam from them. Couple the lights with
heavy duty cable for the leads are likely
to come in for considerable kicking and other
misuse while working. If possible, all the

portrait emphasising the shadow.
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Fig. 1.-Effe.:t
of a key light and white

c rd reflector.
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lamp leads should run to a portable switch
panel with a built-in fuse unit and, from
there, a _ single cable only is required for the
mains input.

The taking of portraits is a very pleasant
occurrence for most people, and, the
successful picture can only result from com-
plete collaboration between the sitter and
the photographer. The room to be used
as a studio should be prepared beforehand,
and all necessary equipment and props
should be placed near by where they can be
reached instantly. For a formal portrait a
backless stool can be placed in a convenient
position and the subject invited to occupy

Fig. 3.-The key light, fill-in light and a lig it
on the background.

it when he or she arrives. A short chat
often puts a nervous person at ease and,
in any case, no sense of urgency should be
allowed to intrude and upset the routine.

Building Up the Lighting
At the appropriate moment the first lamp

can .be. switched on and this should be the
main or key light around which the support-
ing illumination is built up. Then, and only
then, is it possible to gain some -idea of the
effect of the sitter's position and, if this is
not, entirely satisfactory,. suggestions for a
movement one way or the other may be
made until the desired position has been
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attained. The key light may now be
adjusted for height and angle so that, by
itself, it places accent on the features to be
emphasised. A sound general rule is that
the key light should be placed fairly high
to add some weight to the brows, nose and
chin. In particular cases, especially when a
fairly dramatic effect is required, the key
light can be the only source of illumination;
the shadows being lightened as appropriate
with the aid of white card reflectors (Fig. t).

A second light can now be switched on
and used to add relief to the dark side of
the face, adding modelling and a sense of
roundness to the picture. The sitter having
been placed some distance from a plain wall

THE PRACTICAL PHOTOGRAPHER

or other suitable background, the latter will
still be quite dark and the facial features
may tend to merge into the darkness. Here,
the third light becomes useful, for its beam
can be directed straight on to the wall, thus
having the effect of lifting the head away
from the background and adding to the
three-dimensional result (Fig. 3).

Using a Spotlight
If a spotlight is available, it can be used

to throw a concentrated beam on to the
hair, so adding highlights and a feeling of
life which would otherwise be difficult to
obtain. This light may also be used to
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throw pattern effects on to the background
to add variety to the photographs.

When printing portraits, particularly of
the ladies, an unusual soft effect can be
obtained by diffusing the image with
slightly crumpled cellophane (Fig. 2). The
result is quite attractive and is a certain
cure for graininess in the negative, as well
as smoothing out any minor imperfections
in the sitter's complexion.

In portraiture there is considerable scope
for experimental work, as Fig. 4 shows.
The intention here was to depict a street -
corner boy, and this was largely achieved
by prominently featuring his shadow, as it
might have been thrown by a street lamp.

Using the Time and Temperature
Method in a Tank

IT is possible to develop a fiim using
dishes, but by far the best method
is to use a tank. There are several

disadvantages using dishes ; light is neces-
sary which means that only ortho films
can be developed by this method, 35mm.
films are very awkward and also the method
is tiring. All these snags are eliminated
when a tank is used.

A typical developing tank is shown in
Fig. i and this particular one is a universal
tank, with an adjustable film spiral which
will take 120, 127 or 351/Int. size roll -films.

Fig. 1.-A typical uriversal decelopirg

Tanks are available for 120 films only or
for 35mm. films only for the photographer
who knows he will only use one size. If
there are several cameras in the family,
taking different -sized films, the universal
tank will be best.

The tank must be loaded in the dark,
the film being fed into the spiral groove
between the two flanges of the film holder.
This is a job which may be found awkward
at first, but which becomes easier with
practice. It might help to practise once or
twice in the light with an old film ; with
120 films the paper must, of course, be
detached from the film itself before loading.
Once the film is in position in the tank and
the lid in place, it can be developed at

Materials and Equipment
Fig. 2 shows the equipment required, and

it includes the tank, a measure, a couple
of bottles or old jugs, an ebonite stirring
rod, a thermometer and a couple of clothes
pegs.

Mix up both the fixer and the developer
according to the maker's instructions. The

fixer should be acid
hypo fixing and this
is available from
several different firms
of chemical manufac-
turers in small quanti-
ties at a reasonable
price. If a balance is
not available, remem-
ber three heaped tea-
spoonsful weigh 'oz.

There is a large
range of developers
available, but it is
suggested that the
beginner will find one of type available
in liquid form easiest to start with. All
that is necessary is to dilute it with water.
Transfer the two solutions to the bottles
or jugs and label them plainly.

tank.

the

Developing
When the developer is

mixed, use the thermometer
to find out its temperature.
Consult the instruction leaflet
supplied with the developer to
find the developing time with
the solution at the temperature
just noted. An ideal tempera-
ture of about 68 deg. F. is often
mentioned and the developer
may be got to this temperature,
either by running the bottle

under the cold tap or standing it in hot
water (not boiling). When the tempera-
ture is correct pour it into the tank
through the hole in the lid and note the
time. Agitate occasionally by rotating the
rod with the knurled top ; about to seconds
in every minute should be adequate. When
developing time has elapsed, pour the
developer back into its bottle.

The film must now be washed and this
can be done either by standing the tank
under the cold water tap and filling and
emptying a couple of times or using a jug
for the same purpose.

Pour in the fixer and leave it for to to
15 minutes, agitating every now and then.

FOR THE
BEGINNER

Fig. 2.-Equipment required to develop a film.

When the time has elapsed, open the top,
inspect the film without removing it from
the spool to see that the emulsion has
completely dissolved. Replace the spool
and lid and then empty the fixer back into
its bottle.

Washing
Remove the lid again and stand the tank

under the cold water tap, so that a stream
of water runs into the hole in the centre
of the film holder and flows out of the
pouring lip. Washing should be continued
for half an hour and the tank may be
emptied completely once or twice to make
sure that a complete change of water is
effected.

Drying
Finally, remove the film from the tank

and hang it up by means of one of the
pegs to a cord stretched across a room.
The other peg should be clipped to the
bottom to prevent the film from curling.
Special clips are available for this purpose.
It should be hung in a position which is
dust free and where no one is likely to
walk into it. When the film is dry, cut
the negatives apart with a pair of scissors,
if the film is 120 size, or into strips of six
frames, if it is 35mm.

It is wise, when starting to develop your
own films, to choose a particular developer
and then stick to it. Also follow the same
routine each time. By this means a thorough
knowledge of the developer's characteristics
is obtained.

Cine and Colour Fortnight
FROM April 14th to April 26th inclusive

Messrs. City Sale and Exchange Ltd.
are holding a special Cine and Colour Fort-
night. All the latest Cine Equipment is to
be demonstrated and new apparatus exhibited
by many manufacturers. There will be film
shows daily, including exclusive films taken

by all makes of 8mm. cameras. One of the
main features will be 8mm. sound for the
amateur. The 8mm. wide screen will also
be demonstrated.

In addition, there will be a colour print
exhibition.

Programmes and details are available from
City Sale and Exchange Ltd., 93-94, Fleet
Street, London, E.C.4.
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1.-Filters for Correction
WHEN colours are photographed they

appear in the print as black and
white and varying shades of grey

in between. The aim of the photographer
is to render these colours in the print as they
would be seen by the eye. Colours give an
impression of varying shades of brightness,
i.e.. yellow appears bright, red not so bright,
and blue darkest of all. In the print, then,
yellow would be white, red a shade of grey
and blue approaching black.

Unfortunately for the photographer, film
has not yet been perfected to the degree
where it will record colours with the same
brightness as seen by the eye. This is
shown in Fig. t where the sensitivity of the
eye and the three main types of film to the

or gelatine, when placed in front of the
camera lens, will prevent a light component
of a certain colour frorn reaching the film,
or will restrict it, while still admitting the
others. A filter will allow the rays of its own
colour to pass, but will hold back rays of
its opposite colour, as shown in the following
table :-
Filter Colour Light Admitted Light Rejected

Yellow Yellow Blue
Green Green Red and Blue
Red Red Green and Blue
Blue Blue Yellow
Yellow, when it is considered here, is the

mixture of red and green reflected light, not
the " pure " yellow which is part of the
spectrum.

basic colours is shown diagrammatically.
Only the four most common colours are
shown, and as can be seen at A, yellow is
the brightest, green comes next, this is fol-
lowed by red, and blue is last.

Film Colour Rendering
It will be noticed that orthochromatic film

is totally insensitive to red, and also renders
blue far too brightly (B).

Panchromatic red, a type of film which
includes most of the high-speed emulsions,
gives a truer rendering of colours than
ortho; it records red, which ortho does not,
but its chief defects are over -sensitivity to
this colour, and blue.

So far as accurate colour representation is
concerned, correct pan film is the most
satisfactory type of all. Red, yellow and
green are all recorded with the same degree
of brightness as they are seen with the
human eye, but it fails with blue, to which
it is over -sensitive (see D in Fig. r).

No type of film will record colours with
complete accuracy, and one of the chief uses
of filters is to improve the performance of
the various types of film. There is a very
wide range of filters available, and the colour
used will depend upon the type of film in
use, the particular type of correction
required and the prevailing light conditions.

How a Filter Works
Light is composed of all the colours of the

rainbow, as anyone who has seen it split
into its component parts by means of a
prism will know. Coloured or tinted glass

The import-
ance of filters
when photo-
graphing
seascapes.
A medium
yellow filter
was used forthe top

picture.

Before considering the best filters to use
with the various types of film it is as well
to remember that a filter cannot increase
sensitivity to any particular colour, it can
only reduce the sensitivity of the others to
improve their proportional relationship.
Therefore, there is no filter that can make
ortho film sensitive to red.

The eye

:.

B G Y
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Filters with

Pen

filter will provide the same degree of correc-
tion in artificial light.

Filters with Pan Red Film
As can be seen in Fig. t, this film gives

rather inaccurate tone values. It is over-
sensitive to red and blue and under -sensi-
tive to green. In landscape work, Where
there is seldom any red to consider, a light
yellow filter may be used to reduce the
sensitivity to blue.

If it is required to reduce the strength
of the red, a blue filter should be used in
theory, but as the blue is already over -
prominent, this must be combined with
yellow to produce a yellow -green filter. A
bluish green filter will be required with
artificial light.

Filters with Correct Pan Film
Over -sensitivity to blue is the only fault

with correct pan film. Red, yellow
and green are all more or less
correctly recorded. Therefore,
the filter chosen to correct this
fault will be a yellow one. For
most work, a light yellow filter will
be adequate, and in many cases no
filter at all will be necessary.
When working with artificial light
(particularly portrait work) a blue-
green filter could be used to pre-
vent the lips appearing too dark
and otherwise tone down the re-
production of red, but this is not
normally necessary.

The Filter Factor
The use of a filter will invari-

ably necessitate an increase in exposure, and
this increase will vary according to the type
of film with which it is used, and also the ,
lighting (i.e., daylight or artificial). If the
filter factor is 2, the exposure must be
doubled, which would mean a speed of

/ 5oth sec. being changed to i/25th sec., or
the aperture being changed from, say, f
red Correct pan.

EIGYR 8GYR
0

Ortho Film
The chief failing of ortho film is its

over -sensitivity to blue. (ignoring its total
insensitivity to red, about which we can do
nothing), and to correct this a medium
yellow filter will be required. A light yellow

BGYR
0

Blue

1111 Red

IIIIIII Green

Ye/low

Fig. 1.-The bright-
ness of colours as
recorded by the eye
and various types

of film.

to f 8. A filter factor of 3 would entail
trebling the exposure, 4 quadrupling it, and
so on.
Some Uses for Filters

The photographer who requires correct
(Concluded on page 14)
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P DOGS

Fig. 1.-The
completed drier.

THE drier and glazer shown here is
essentially a metal box containing a
heater with a stainless steel or

chromium plate for the top, upon which
the prints are squeegeed. Unlike glass,
prints will never stick to plates of this type
and when dry they peel off cleanly with a
high gloss.

Stainless steel plates are better than
chromium, as in time the chromium surface

Glazing pite

Fig. 2.-Method of fitting the top.

tends to wear away, leaving the base
exposed, upon which the prints certainly
will stick. Stainless steel is the same
material throughout and consequently never
loses its surface.

These highly polished plates which are
sold for print glazing can be obtained from
photographic dealers in various sizes from
about Join. by t4in.

When the wet prints have been placed
on the plate and squeegeed, a canvas apron
is fixed tightly over the toy and left in
position till drying is completed : it is
important that this apron should be in tight
contact with the prints all the time, hence
careful fitting is essential. This all-over
contact is assisted at the edges by the fact
that the glazing plate is fastened to.an under
plate, thus making the glazing surface flush
with the side lips of the box (see Fig. 2).

Constructional Details
The size of the box is dependent upon

the size of plate that has been obtained and
so dimensions have been omitted here, but
these can easily be gauged with the plate
to hand to work from.

The box is first cut, as shown in Fig. 3,
in thin tinplate, which is obtainable from
any tinsmith. The flaps on the ends are
for turning over and riveting or bolting
to the sides when the box shape has been

A. Robinson Describes the Apparatus to
Help You Obtain That Professional Finish

secured by bending along the
dotted lines, as indicated in the
sketch.

The most awkward part of this
cutting and shaping is the form-
ing of the two side lips under
which the plate on its base slides,
and which, when in position, is
kept arched and tight by the end
pieces. It is best to cut the tin-
plate at the sides wider than
shown to start with and
then make the bend to the
correct angle and finally
trim the lip to the desired
width.

Should any real trouble
be experienced here,
the lips can be
made as separate
strips (Fig. 3), and
riveted in position.

To hold the elec-
tric bulb socket for
the bulb supplying
the heat, a circular
hole is cut in one o:

the ends to take a standard collared socket,
the main point here being that the bulb
must stand out free without actually touch-
ing the top plates or bottom of the casing. Canvas
Two holes are also drilled to take the bolt
assembly which holds the apron and three
holes are drilled to hold the end of the
canvas apron, as shown in Fig. 3.

The bolt assembly is shown at the
of Fig. 4.

Glazing. Plate
The stainless steel or chromium plate

is fastened by six flat -headed rivets
at the extreme edge to the under plate of
aluminium which, in its turn, is just big
enough to arch over the ends of the box

End

Ho/es, for
bolt assembly Lip

Fig. 3.-Cutting the tinplate box.

and slip under the lips (Fig. 2). The main
point in the fastening of the two plates
together is that the rivets must be put in
at the extreme edge after holes have been
drilled to prevent denting. Soft rivets must
be used and should be tapped gently as
they are flattened out and finally the top
of the rivet appearing on the top surface
must be made as flush as possible with the
surface compatible with strength. These

Fig. 4.-Details of the
apron and bolt assembly.

precautions are necessary so as to lose as
little glazing surface as possible. The rivets
down one side can be put in on the flat, but
the plate should be given the approximate
final curve before drilling the further side.

Fitting the Apron
This can be made from a strip of fairly

stout canvas. At the permanently fastened
end it is wrapped once round a strip of
metal bored with three holes to agree with
those in the casing, to which it is fastened
by three small bolts. The further end is
folded over and sewn back to form a small
channel through which goes a stiff rod (see
Fig. 4).

Two short coil springs attach this to the
second rod. Everything is arranged so that
when pulled over the rod will slip over the
small blocks and be under tension. It is
best to adjust the length, if not right at
first, by undoing the fixed end of the cloth
and refitting after wrapping more (or less)
canvas round the metal box.
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Fig. 3.-An enlarged copy
of a small photograph.

THE technique of copying original photo-
graphic prints is not a difficult or
lengthy affair, and it can be carried

out with little more than the average equip-
ment possessed by most photographers. The
ability to make, at will, new negatives-
where the original ones have been lost or
destroyed-is of obvious value.

Close-up Focusing
Assuming, as is generally the case, that

the only camera available is a roll -film model,
some form of supplementary lens is required
to enable the camera to focus accurately at
a very much shorter range than that marked
on its focusi9g scale. Supplementary lenses
fitted into standard sized spring clip mounts
-or specially designed fittings for certain
of the more expensive cameras-can be
obtained at reasonable cost. Spectacle lenses
can also be used and, for extremely short
range work, magnifying glasses.

Where no indication of the working dis-
tance comes with the lens, it is necessary
to ascertain this fact by practical means.
In addition, it is essential that the area
covered at the particular range is determined.
To do this the supplementary lens is attached
to the camera lens mount; the shutter
is opened to time, with the iris open at the
largest aperture and the back of the camera
is removed or swung open. A temporary
focusing screen is formed by stretching a
strip of tracing paper tightly across the film
rollers and securing this at both ends with
strips of adhesive tape (Fig. a).

The camera, so equipped, is propped up
on a small table, which can be moved nearer
or away from a sheet of newspaper sus -

Fig. 1.-A tem-
porary focusing

screen.
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This Article by an Expert Tells You

How it is Done

pended against a

convenient wall. The
newspaper is illumi-
nated adequately,
while the image on
the focusing screen
is surveyed, extrane-
ous light being
prevented from strik-
ing the screen by
the use of a cloth or
cardboard screen.
Moving the table,
and the camera,

backwards and forwards soon enables the
correct working distance to be established,
for this occurs when the image is
at its sharpest on the screen. The
distance from the front of the lens
mount, or any other convenient
point, to the newspaper should be
measured very accurately and
noted down for future reference.

While the equipment is set up,
the area covered at this distance
can also be determined: By
observing the extent of the image
on the screen, the boundaries of

Fig. z.-The simplest copying
arrangement.

the view can be measured on
the newspaper, in both the
horizontal and vertical planes if
the format is rectangular. This,
again, should be carefully noted
for future use. The camera
shutter may now be closed, the
tracing, paper screen removed
and the back panel replaced.

As mentioned earlier, an
ordinary hand magnifying glass
may be used for extreme close-
up work where, for example, the
original to be copied is very
small. In many cases, a cheap
lens, removed from its hand -
grip holder, will enable the
camera to be brought within
3in. or 4in. of the subject, thus
giving an image slightly less
than full-size on the negative.
While properly corrected supple-
mentary lenses may require the
camera iris to be closed down
say, half way, the use of a
magnifying glass requires the
aperture to be as small as

Fig. 4.-(Right) Copying in
the enlarger.

possible. In this way only the centre of the
magnifying glass is used and distortions are
reduced to negligible proportions.

The simplest copying set-up possible is
shown in Fig. 2. Here, the subject has been
attached to a piece of cardboard supported
against a box, while the camera stands on
another card bearing two lines; one for the
camera and one for the subject. The
illumination is provided by a too watt pearl
bulb in a table lamp with the shade removed.
Since the area of the subject is so small;
the position of the lamp is not important
for there is virtually no change in illumina-
tion from one edge of the subject to the
other. An enlarged copy of a small photo-
graph is shown in Figs 3. Here, although
the image is quite sharp, the grain structure
of the original print is clearly visible in the
copy. This gives some idea of the accuraci
of the process.

Copying Gldssy Prints
For larger subjects, and in particular for

copying glossy prints, a slightly more
elaborate lighting system is necessary. The
aim should be to have the light strike the
subject at an angle of approximately 45 deg.
to the axis of the camera lens, and so avoid
reflections coming ofi the original right into
the lens. The rate of illumination over the
required area must also be as consistent as
possible, and the lamp may either be
switched over to a similar position on the
other side half way through the exposure,
or two lamps may be used and the length
of the exposure cut accordingly.

When two lamps are used they may be
balanced by switching both on and holding
a pencil perpendicularly from the face of

(Concluded on page 13)

___...manIMINc.
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Admiditatige
tyhmil Saotei
An Aid to the Portrait

Photographer

THE stand is made of wood with metal
for the adjustable clamp and reflector.
The three pieces forming the stand are

cut from a length of tin. by ant. timber,
planed, to shape and sandpapered to a
smooth finish. Both joints in the base are
straightforward mortise joints, the one form-
ing the " T " shaped base being glued. It is
worth while taking some pains over the fit
of the upright in its slot in the base, as it is
very convenient to be able to pull this out to
pack the stand flat for storage or transport.
It should fit tightly enough to make sure that
there is no risk of the lamp falling out in
any position_ The stem of the " T " form-
ing the base has a ;in. hole drilled at the
end for use with a stiff wire hook, by which
it can be hung from the picture rail or the
top of a door. A loop of string could be
used.

Protection to polished table -tops or wall
paper is afforded by fitting three small
rubber feet to the base. Finish on the wood-
work is a matter of taste, but if a surface
other than plain wood is required it should
be remembered that the finish will have to
withstand a fair amount of handling.

The wooden upright carries at its top end
a metal strip through which passes the
clamping screw. This screw is a short
length cut off a gin. bolt. Choose a bolt
with fin. or more of plain shank below the
head and drill a hole through the plain part
of the shank so that one side of the hole
almost cuts into the start of the thread. The
size of the hole will depend
on the rod selected to hold
the reflector-about fin. dia.

Plate For Lam/Molder

Solder

By

C. L. Soman

Fig. 1.-The completed lighting stand.

is suitable. To start the drill
on a rounded surface
first file a 'small
flat en the shank,then centre -
punch the spot.

Steel Plate Screwed
To Wooden Upright

Washer
Bolt Drilled For

Lamp Support

Pod To Fit Drilled
Hole In Bolt

Clued In Slot

Fig. 2 .-Details and dimensions of the parts and
how the stand is assembled.

44.

.01
Washerii

6'

6 44'

Wing -nut

Tight Press Fit '
To Slot

April, i958
" Sight " the drill through the middle of the
shank, keeping the hole as square as possible
with the bolt. Cut off the bolt 'head with
any unnecessary part of the shank, and also
any excess threaded portion. Procure a wing
nut and two washers to fit (Fig. 2). The
order of assembly is as shown in Fig. 2.

The rod, ;in., carries the lampholder on
a pear-shaped plate, to which it is soldered.
Both this plate and the one on which the
clamping bolt is mounted can be either of
stout sheet brass or steel, a strip 'fin. wide
and about 8in. long being sufficient to make
both parts. A generous flat, fin. long, is
filed on the rod where it is to be soldered
to the plate to provide a strong joint. The
hole in the plate is a bare gin. dia. to fit
the standard lampholder. This plate and the
base of the reflector are both clamped under
the shade -ring on the lampholder. A thick
cardboard washer between the two ensures
a snug fit. The base of the reflector, which
is held by the lampholder, is merely the
bottom of a cocoa tin. This has a spun -
over edge, giving it a useful stiffness.

Metal Reflector
This is of sheet zinc. Tinplate could be

used, or aluminium-with its advantage of
lightness and good sur-
face. However, in this

case tinplate
was not avail-
able, so zinc

Fig. 3.-.Datails of
the reflector.

was chosen for
ease of soldering. Fig. 3
shows the reflector laid
out in the flat before
bending, the dimensions given being suit-
able for most purposes. It can be bent to
form a plain cone if that is preferred to a
series of flats. To form the bends cleanly,
lay a steel ruler along the lines and press
the ruler down heavily with one hand while
lifting the metal against the edge with the
other. Start the bending by dealing with
the left hand one first, working from left to
right. This ensures having a flat piece to
grasp to be bent up each time, which will
be found much easier than trying to bend
an already shaped area. The two surfaces
at the join-one inside, one outside-are
tinned and sweated together. Bend in the
bottom tabs, tin their outer surfaces and
sweat to the base.

A coat of paint inside is desirable to make
the most of the light if sheet zinc is used,
as this goes very dull after a time, particu-
larly on exposure to the heat of a high -
power bulb. Either plain white or alu-
minium paint is suitable. A coat of black
enamel outside adds greatly to the appear-
ance, hiding surface marks or irregularities
in soldering.

The only dimension at all fixed is the
diameter of the hole in these parts which
fit on the lampholder.
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Full details from

NEVILLE BROWN & COMPANY LONDON W.I
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The new ALDISLITE may be just
what you are looking for. It's so easy to
use. It runs off the mains : you simply
plug it in, place your first slide in posi-
tion, rotate the lens mount to adjust the
focusing, and you will see, in full colour,
a large, brilliant picture on the screen.
The second slide automatically ejects the
first. The ALDISLITE projects a

ONLY

48'6
(/amp /6/6)

GUARANTEED

1 5-19-9 !S THE MODEST PRICE OF

THE FANTASTIC EDIXA I.P.
NO OTHER 35 MM

CAMERA FEATURES
SUCH UNIQUE, EXCITING
SPECIFICATIONS AT SO
COMPETITIVE A PRICE

Whilst being firm believers in
the " Do It Yourself " aspect of
photography, we do, however,
feel sure that readers of

" Practical Mechanics," will realise the importance of starting
this wonderful hobby with a really sound precision instrument.

The Edixa I.P. is a precision -made camera featuring a fast tried
and proved F/2.8 coated Ennagon lens, suitable for black and white
or colour photographs.

Again, the shutter fitted to the Edixa is a well known one, the
4 -speed Pronto made by world famous Messrs. Gauthier, of Germany.
The Pronto shutter speeded from I/25th to I/200th and 13 is syn-
chronised for flash photographs and incorporates a built-in delayed
action for self portraits.

Edixa was, of course, the first camera in its price group to feature
a leverwind mechanism, and due to this initial lead the new I.P.
incorporates a fully automatic leverwind system of advanced design.

The Edixa attractively finished in black leather and chrome has
hosts of other features including true body release, optical view-
finder, automatic rewind button, depth of field scale, tripod bush,
film type indicator, Exposure counter, etc., etc.

Write for the name of your nearest stockist or compare the precision
finish and features of the Edixa with other cameras at your usual dealer.

NORTH STAFFS PHOTOGHRAPIC SERVICES
NEWCASTLE London showroom STAFFS36 WARDOUR ST., W.1

2"x2" SLIDE
PROJECTOR
for 35 mm. colour

transparencies
picture 5ft. wide at 12ft. eistance. It is
fitted with an aspheric condenser, in
addition to the standard plane -convex
condenser.

The ALDISLITE is of all -metal con-
struction for great strength and Icng life,
finished in cream and red.
The ALDISLITE will take card, metal
or plastic slides, will project either the
standard 35 mm. or Bantam size trans-
parencies, and is designed to take the
famous Airequipt Automatic Slide
Changer.

BY

FOR CLEAN
FIRM DOT

AND

BRILLIANT
LINE

PlIOCENE
GUARANTEED PURE FISH GLUE

HULL FISH MEAL & OIL CO. LTD.
ST. ANDREW'S DOCK . . HULL

Telegrams: -Fishmealco- Telephone: 38380
Export Representative:

HUNTER PENPOSE LTD., LONDON E.C.1.
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FILM
It's so simple-anyone can process this natural colour film,
available in all sizes : one of them will fit your camera. Pro-
duce your own beautiful colour transparencies-it's quicker,
less expensive and much more interesting ! Even if you have
never developed a film, you will be able to process Ferraniacolor
-the pictures below show you how simple it is.

00
Mix and bottle Load tank in total First development for

darkness 20 minutes. Wash
for 5 mins. under

running water

developers

Harden (5 to 8 mins.) Expose to light for Colour development
Wash for 5 mins. at least 3 mins. for 10 mins. Wash

for IS mins.

Sleach harden for 10 Fix for 8 to 10 mins.
mins. Wash for 5 Wash for 15 mins.

mins. Hang up to dry

FROM ALL

GOOD PHOTO
SHOPS

tP a

0 oY

NEBRo

The " Do-it-yourself " Film
FERRANIACOLOR ROLL FILMS

No. Exposures Size
inches

Daylight Type Artificial Light

F20 8 21 ;; 31 12 10 12 10

F620 8 21 :: 3f 12 10 12 10
F27 8 I '"i x 21 12 6 12 6

FERRANIACOLOR 35 mm. FILMS Daylight Type Artificial Light

Cassette 20 exposures 16 0 16 0
Refill 20 exposures 12 6 12 6

JOHNSON'S Processing Kits : Part I (Developers) 5/6,
Part 2 (Bleach, Fixer, etc.) 5/6

Ask your dealer for "How to Use and Process Ferraniacolor"-
NEVILLE BROWN & CO. LTD., 77 NEWMAN STREET, W.I.

SYTEC PRECISION
April, 1958

SLIDES

Simply POP your Card Readymount between
0 the cover glasses and insert into the Aluminium 0
N frame.

FOR 35 MM. AND 23 x 40 MM. BANTAM COLORSNAP TRANSPARENCIES. THE
40 x 40 MM. APERTURE IS MOST SUITABLE FOR SELECTED PORTIONS OF
21 SQ. TRANSPARENCIES.

s Only Aluminium slides give Full protection
against heat.

No Distortion --No Newtons Rings.

D The CHEAPEST Aluminium 8/6°E Metal slides for 20
S

S

L

D

E

S

WRITE FOR FULL DETAILS OF SUPREMO 2 x 2 SLIDES AND SEVEN 0 21 SQ.
SLIDES. UNOSCOP AND FOCAL PROJECTORS.

Send 60. for POP sample slide.

SYTEC Slides Division, 103, Davigior Road, Hove 2. Sussex

The Automatic AGIMATIC
35 MM Camera

L24 . 17 . 6 ONLY 4716 Dep.
Cash Price OR

BAL. nine 4 -Weekly Instalments of 52/6.
4, Exclusive 4 in 1 control which takes the
^ picture, advances the 111m, operates

the counting scale and reloads the
shutter.

^ Wonderful Agilux Lens makes every
picture count-four component, colour
corrected, coated, interchangeable -
45 mms. 112.8.

.4. Rangefinder -Viewfinder - through a
,^ single brilliant eyepiece, with one

operation, you sight and focus, without
eye shifting-makes sure of correctly
focused. needle sharp pictureS.* Nine shutter speeds from 1:350th to
1 sec. and B.

^ Depth of field scale tells you exactly
what parts of your picture will be in
sharp focus.
Exposure meter accurately and quickly

74- determines the correct exposure and
diaphragm setting.
Double exposure prevention-no
double or blank exposures.

"IIC Synchronised for flash.

^ Filters for use in obtaining the correct
colour rendering-Yellow (X2), Orange
(X5). and Green (X3), Ultra Violet.
Can be supplied.

* Shoe for Clip -on Flash Unit.
LEATHER Ever -Ready Case. Cash Price 22.12.6. Deposit 5/-. Nine 4 -weekly

instalments 5/7. Send deposit for immediate attention. Leaflet on Request.

BRIXTON CAMERA CENTRE, Dept. P.S., 51 and 52, Atlantic Road, Brixton.
London. S.W.9. Tel. : Brixton 196'1 and g530

NEW SQUARE & MITRE CUTTING MACHINE
SPECIALLY SUITABLE FOR THE PHOTOGRAPHER AND PICTURE FRAMER,

This machine will cut with absolute precision
mitres, half mitres, quartet mitres and square-.
right or left hand. It locks at an angle. Dead
length Gauge is included for repetition work.

ACCURATE AT ALL
ANGLES

price f5.15.0.

Larger Sizes For Cabinet
Makers, etc.

No. 2 cuts up to 4in. x 4in.
L11.3.0.

No. 3 cuts up to 6in. x 6in.
L15.10.0.

Catalogue of picture frame tools
and machines sixpence post paid

S. TYZACK & SON LTD. Tel: SHOREDITCH 8301
TEN LINES

341 - 345 OLD ST., LONDON E.C.1
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ImproAnt Ihe
Negative

.1
By Albert Benson
NO unsatisfactory negative should

be thrown away as unusable
until some effort at correcting

the fault has been made. It should
be noted that only faults of a chemical
nature can be corrected.

Thin negatives can be caused either
by under -exposure or under -develop-
ment and where a change of paper grade
produces no noticeable effect, chemical t-cat-
ment of the negative must be applied. First,
it is important to determine whether the
trouble has been caused by short exposure
or development time. If the negative has
good shadow detail, but lacks contrast, the
error is in the development, but where there
is little shadow detail and the highlights
are rather weak, under -exposure can be held
responsible.

The first step in the treatment of the
negative is to wash it thoroughly. Where
a roll film is concerned, and the negatives have
not yet been separated, it should be reloaded
into the spiral of the tank to avoid scratch -

Fig. washing.

ing. A well -hardened film can be re-inserted
into the tank spiral by holding both in a
bowl of water, and sliding the film in as
usual. Since the temperature of the washing
water is not critical to a hardened emulsion,
the tank may be held so that an extension
from the cold water tap is wedged into the
centre core (Fig. s). This gives the effect
of high-pressure washing.

Intensification
An under -exposed negative is difficult to

improve, as the shadow detail simply has
not been t ecorded. However, a slight
improvement may be gained by carefully
controlled intensification. Cut the negative
away from the others on the roll, and handle
it only with plastic tongs used to grip the,
clear rebate of the film (Fig. 2). Avoid.
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Fig. 3.-Spotting a negative.

putting the fingers into chemical solutions,
particularly if they are cut or scratched.

Chromium Solution
For very slight intensification of under-

exposed negatives, use a chromium solution.
Make, or have a chemist make up, a stock
solution of potassium bichromate xoz. 240
grains, concentrated hydrochloric acid
si-oz., and add water to make 20 oz. The
liquids are given in fluid measure. For use,
add one part of the stock solution to to
parts of water and immerse the negative until
it has bleached right out. Wash
well until the stain has disappeared,
and redevelop in any non -staining
developer.

Uranium Solution
For a rather higher degree of

intensification, a uranium solution
should be used, but with very great
care, for prolonged immersion will
cause the contrast to increase
rapidly and accentuate the fault.
Dissolve 5o grains of uranium
nitrate in water to make 5 oz. For
the second stock solution, dissolve
5o grains of potassium ferricyanide in
water to make 5 oz. Mix four parts of
each of the above solutions, and add one
part glacial acetic acid, immersing the nega-
tive and agitating the dish to ensure even
action. Remove the negative when the shadow
areas have been tinted a delicate pink shade,
and remember that the colour, although not
seeming to do so, adds to the printing
resistance. Wash briefly and hang up to dry.

The uranium intensifier given above is
also suitable for under -developed negatives
and, since an increase in contrast is desirable,
the treatment may be prolonged until the
required density is built up. The washing
process, after intensification, should be
lengthened so as to remove some of the
coloration from the shadow areas. This
treatment gives maximum intensification but,
regrettably, a slight increase in grain size.
Mercury Intensifier

A useful mercury intensifier for under-
developed negatives can be made by dis-
solving zoo grains each of potassium
bromide and mercuric chloride in water to
make 20 oz. The negative is bleached in
this solutiOn until it is perfectly white, giving
constant agitation to the dish. Wash
thoroughly and regain the normal colour by
soaking in a so per cent. solution of sodium
sulphite. Should the density of the nega-
tive still be too weak, the entire process may
be repeated.

Reducing
Over -exposure and over -development are

more easily dealt with, as the shadow detail
is not lacking. In the former case, identi-
fication is by the flat, lifeless nature of the
negative, possibly with some loss of contrast.
Over -development causes a contrasty nega-
tive with dense highlights which will not
print through on to the paper.

To correct over -exposed negatives, the
veil over the shadows must be removed, thus
improving the contrast. The best-known
formula is Farmer's Reducer, made up in
two stock solutions. The first consists of
ioz. of potassium ferricyanide dissolved in
water to make to oz., and the second is

x6o grains sodium thiosulphate (hypo)
in water to make so oz. Use one part of
the first solution with four parts of the
second and 27 parts water. Keep a close
watch on the reduction process and, when
the effect has been achieved, wash well.

Over -development is corrected by a varia-
tion of the above process, using 33 grains
of potassium ferricyanide in water to make
to oz., and 2 oz. hypo in water to make so oz.
Immerse the negatives in the first solution
for from one to five minutes, depending upon
the result required, then transfer direct to
the other solution where the reduction will
take place, washing well before drying. This
process may be repeated if the initial effect
is insufficient.

Spotting a Negative
An air t ub'.-le during

development some -
Fig. 2.-Handling the

negative.

times causes a small, clear spot to appear on
the negative. The only ways to deal with this
trouble are to remove it from the negative
or its corresponding black image from the
print. Where a large number of prints
must be made from the same negative, the
former course is the better. Hold the nega-
tive, image side up, on a window pane or
a special retouching desk and coat it with
the special matt varnish available. Then
work out the defect with a finely pointed
pencil of the appropriate grade (Fig. 3).

Copying Photographs
(Concluded from page 9)

the subject.. Depending upon the type of
light source, there should either be no
shadows, or they should be of equal length
on both sides.

An alternative arrangement, employing the
enlarger, is shown in Fig. 4. The original
is held in the masking frame, the lamphouse
and condensers removed, and a tracing paper
screen placed in the negative carrier. The
image can then be sharply focused, the lights
switched off and the lamphouse replaced.
The screen is replaced with a plate or flat
film and the aperture around the carrier
light -proofed with a black cloth. Any
ventilation holes in the lamphouse should
also be sealed. The exposure is made by
switching on the lights for the required
period,
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J. B. Knight Describes His
Permanent Darkroom Cupboard

.1\40ST amateurs have to make some
sort of compromise when arranging
somewhere to work, and the

amateur photographer is no exception.
Assuming the work he does requires no
studio, and that once a film is in the tank
development can be carried out almost any-
where, he still needs a room for enlarging.
This is a headache for most, since although
the kitchen or bathroom can usually be
made available the tiresome business of
setting up presents a second problem, and
this is generally because the equipment is
stored when not in use anywhere but in
the place where it will be used.

My answer is a compromise, everything
being in its place, out of sight and in the
room ready for use.

The room I use is the kitchen and the
only equipment not stored there is the
enlarger, printing frame and box of paper,
it being the work of a moment to transfer
these to the site when ready. The feature
of my scheme is th:.- cabinet, which is tailor -

Fig. 1.-Dimensions of the

made to fit the equipment it houses. It is
an advantage to have had some darkroom
experience and to have reached a stage
where the necessary items can be recognised
and superfluous gear discarded, this saves
storage space and obviously the less bit
and pieces there are to set up, the less time
it takes. The cabinet is built around the
essentials, as shown in the heading photo-
graph -

cabinet.

The Switchboard
The first item is

a switchboard to
which the mains
supply is introduced
by means of the
standard plug and
socket as used on
movie projectors,
power being taken
from a convenient
wall socket. Pro-
vision is made on
the board for supply-
ing power to the
enlarger, safelamp,
print dryer and a
further item i f
necessary. T his
ooard and t h e
Paterson safelamp are buil in.

The external dimensions of the cabinet
are approximately 36in. X 27in. X 3jin.,
as shown in Fig. 1.

The depth of 3, --in. means the cabinet can
be permanently mounted on the wall without
inconvenience to those using the kitchen
in the normal way.

The height of 27in. in my case is main-
tained to allow the
detachable lid to be
used as a working
surface when placed
across the kitchen
table which it pro-
tects.

The length of
36in., the most easily
variable dimension
was chosen as the
minimum length in
which my gear could
be contained after
taking the other con-
trolled dimensions
into consideration.

Although my
Paterson 35 mm.
tank can be stored
within the 3iin.
depth, the construc-
tion of a kitchen
stool is contemplated
in which can be
housed larger tanks
or extra bottles
needed for colour
work. For black and
white work up to
i2in. X loin. the

cabinet under discussion is adequate.
Shape and dimensions may need to be
varied to accommodate the individual
worker's equipment.

Cabinet Contents
Apart from the switchboard and safelamp,

which together occupy one compartment, the
following items are included.

Two dzin. X roin. dishes, two 8in. X

so'n., two each of whole plate, half plate
and quarter plate occupying two further
compartments and the print dryer cum
dishwarmer taking up a fourth.

The remaining accommodation is occu-
pied by the thermometer, glass funnel, three
8oz. measuring jugs, box of " Multigrade "
filters, 20Z. measure, print forceps, stirring
rod and the bottles of chemicals.

Webbing straps at strategic points prevent
the articles from falling from the very
narrow shelves when the cover is removed.
They are fastened by means of press studs.

Setting Up
Removing the cover and placing it in

position on the table, selecting the appropri-
ate dishes and pouring solutions is the work
of five minutes. While the developer is
warming up the enlarger is fetched and
placed on the kitchen half -cabinet. Heavy
curtains drawn, safelamp on and the door
closed-a further six minutes and printing
can begin.

The Use of Filters
(Concluded from page 7)

tone renderings and who uses mainly correct
pan film, will find the most useful filters arc
a light yellow and a medium yellow or
yellow -green.

'A light yellow filter will be found useful
for general work at the seaside or with snow
scenes, for open air and artificial light por-
trait work, and perhaps for improving the
sky rendering with ortho film.

A medium yellow or yellow -green filter
can be used to obtain correct sky tones,
particularly in landscapes and over water, for
taking portraits against the sky, for sunsets,
and for seaside and snow scenes. This
filter can also be used with ortho film for
portrait work with artificial light.

In general, a light yellow filter is best used
with correct pan film in daylight, while
medium yellow filters are best with ortho
film. Medium yellow filters are used also
with pan red film in daylight, but when
photographing red, use a yellow -green filter.
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INTERESTING

at
SPHERICAL

',,,,,

------.

Designed

BRUNNINGS
ITEMS

REFLECTORS
Solid copper

V Chromium
plated

..... Heat
resisting

Unbreak-
able

projection lamps infor use with
normal lamphouses.

Diam. Radius Focus Price
4in. 4in. 2in. 15/6
2in. 2in. lin. 6/6
Ilin. 1iin. tin. 4/6
I lin. lin. tin. 4/6
I tin. I lin. tin. 3/6
Ilin. sin.

Postage,
gm.

etc., 6d.
3/6

QUICKSET " MINOR "
Neatly made for
smaller lamp -
houses. Takes
Class A Projection
lamps with Pre -

focus cap up to
300-W. 2 in. diam.
reflector as above. ..

...

The Bakelite base
(31in. x 21in.) has
side lugs allowing
unit to slide to and fro on side bearers
in lamphouse. Price E1/7/6. Postage and
packing 1/-.
Brochure on both units sent free on

request.

ENLARGER FOCUSSING
MOUNTS

SPIRAL MOUNTS
Brass mounts

-----."---,.. with 2in. con-,
tinuous spiral
thread for
fine focussing.
taking FLAT

1..---f,---xaeek, .., or SUNK (re-
,i--- ----': versible) lens

, panels for

------' ,4 4 to 31 x 21in.
Diam. of base

.iumme.../ 51in. outside.
Diam.of front
31in. inside.

The lens panel; are easily attached by
4 nuts to knurled focussing ring. The
SUNK panel (lin. deep) has Ilin. lens
hole and the FLAT panel a I 3/10in.
hole.
If desired either panel is supplied with-
out hole and customers can cut same to
suit their own lenses.
Long Model with SUNK panel for
lenses 4in. to Sin. focus, f2/7/7. Post
and packing 1/6.
Short Model with FLAT panel for
lenses Sin. to 4in. focus, E2/319. Post
and packing 1/6.
SPARE PANELS SUNK MODEL 5/7.

FLAT MODEL 1/9.

CARRIER
& MASKS

FOR
VERTICAL

ENLARGERS
6.4. PRICE

- COMPLETE
-

..
"

20/-
etc., I/ -Post,

The negative carrier is constructed to
take in. x 21in. plates or roll film up
to 21in. wide and incorporates 5 thin
metal masks (having guides where
necessary) for all smaller sizes of film.
Two thin bevelled glass plates are used
with the carriers to ensure the film
being flat and are included in the price,

BRUNNINGS (HOLBORN) LID

135 High Holborn, London, W.C.1
Phone: HOL 4894

JON5Q

EMI*
JONNSOS

lizarauiu

A COMPLETE DARKROOM
If you want to start doing your own developing and printing you will
find that the JOHNSON No. 44 HOME PHOTOGRAPHY OUTFIT
ccntains everything you need.
With this first-rate kit you can start work the day you buy It. By
following the simple but comprehensive instructions included with
every set you will soon be producing perfect prints from perfect
negatives.
All the equipment is made by Johnsons and includes a developing tank
for 120 size films, a plastic contact printer with built-in safe -light, dishes,
measures, forceps, clips, masks, etc., plus the necessary developing and
fixing chemicals and a I04 -page book on photography. EVERYTHING
YOU NEED for 6.12.6.

AN INEXPENSIVE SET
The Johnson JUNIOR PRtNTING PACK is a

first-rate beginner's kit containing everything
you need for making prints from your own
negatives at home. You can use it in any
dimly lit room, and you get results within
minutes !

A 16 -page booklet on printing photographs
is enclosed with every pack, and by following
simple instructions you can make first-class
prints right from the start.

Equipment provided includes a Johnson
plastic printing frame, two 5 4in. dishes,
two print forceps, a set of masks, 25 sheets
of contact printing paper and two packets
each of Developing and Fixing chemicals.

Go and ask your local photo -dealer to
show you one of these super kits.

Remember -it's called the
JOHNSON JUNIOR PRINTING PACK. PRICE 133.

ENLARGING
The Johnson Enlarging

Outfit No. 6 contains the
Exactum Postcard Enlarger
for making postcard size
prints from 21 31in.
negatives. As easy to use
as a printing frame. All
the necessary accessories are
included : orange darkroom
lamp, plastic measures,
dishes, clips, etc., plus a good
supply of developing and
fixing chemicals. Your prints
will look BETTER, BIGGER !
Price £4.12.6.

READ ALL ABOUT IT
Johnsons publish a most interesting book called Home Photography written in non-
technical language which is packed with really useful information for both beginner and
advanced photographer. Fully illustrated, 104 pages. Price 3/- from your dealer or
post free from

JOHNSONS OF HENDON LTD
DEPT. 20 335 HENDON WAY . N.W.4

MOUNTING
&tid for details to the -
SWIFT DRY MOUNTING CO.
324/5 High Holborn, W.C.1

CHA 60C4

COLOR PRINTS
(from any type of co:our tram

KODAK COLOR PRINTS
x 5in., 3/6 each ; 5 x 71n., 1216 ccch.

ILFORD COLOUR PRINTS
31 x 51in.. 2/6 each : 54 a 8in., 7'6 each.
KODACOLOR films 120/620, 12/8 each.
Processing charge 6/6 each.
KODACOLOR PRINTS 31 x 5in. 2,9.
EKTACHROME processing, 9/- each.
Films 35mm., 1.7- each: 120/620, 16/6.
ANSOCHROME processing. Eli- each.
FERRANIACOLOR - PROCESSING,
7i8 each.

AGFACOLOR, GEVACOLOR
ICICOLOR processing and printing at
standard rates. All colour films and
equipment supplied. 1958 Catalogue
now ready, free on request. C.W.O.

COLORCHROME
77 Craaleigh Rd., Southbourne, Bournrmouth

ELECTRONIC FLASH COMPONENTS
Condensers, Pulse Coils. Resistors, et:..
surplus to requirements but guaran-
teed new and unused. Send S.A.E.
for full list and circuit diagram for
50 -joule Instrument.

Langham Photographic
Instruments Ltd.,

132, Stanley Park Itti,, Carshalion,
Surrey.

FLASHBULBS !
Philips PF 24 9/- per doz.
Philips PF 25 I2/- per doz.

R.S.T. Ltd. 211 Streatham Rd.,
MITCHAM SURREY

You came
afford

to miss...
OUR LARGE SELECTION

OF PHOTOGRAPHIC

EQUIPMENT

ty cameras
enlargers

* projectors
accessories
materials

LOMAX
LIMITED

8, ST. ANN'S SQ.
MANCHESTER, 2

\tom. BLAckfriars
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INDOOR PHOTOGRAPHY isn't just a winter pastime-
use this book to discover the pleasures of table -top
photography, copying, portraiture, stage work, T. V.
pictures, etc. . . .

INDOOR PHOTOGRAPHY

67 ilbs:rations
17 taWcs
16 plate; - 155. net.

by R. W. Unwin, A.R.P.S.

This new book covers
Introductory. Cameras;

Auxiliary Apparatus ; Lighting Equipment ; Close-up Lens ; Parallax. Understand-
ing Lighting Terms and Film Speeds. Lighting Terms ; Reflection Factor ;
Brightness Range ; Lighting Range ; Colour Temperature ; Reciprocity Failure ;

Negative Materials ; Filters ; Film Speeds. Artificial Lighting. Lighting Funda-
mentals ; Household Lamps ; Photopearl Lamps ; Photoflood Lamps. Determining
Exposures. Meters ; Artificial Highlight Method ; Incident Light Method ; Guide
Number System. Planning Your Lighting. The Main Light ; The Camera Lighc ;

Monochrome Viewing Filters ; Effect of Secondary Lights on Exposure ; The Third
Light ; The Background Light ; The Accent Light ; Position of the Camera. Flash.
Flashbulbs ; Capless Flashbulbs ; Flashguns ; Open -flash Synchronization ; X and F
Type Synchronization ; M -Type Synchronization, etc. Electronic Flash. Equipment ;
Light Output ; Synchronization ; Exposure. Indoor Photography in Colour.
Colour Temperature of Light ; Types of Colour Material ; Exposure Calculation
Electrical Circuits. Wiring Lamps ; Series and Parallel Circuits ; Switch Panel ;

Three-way Parallel Panel ; Two- or Four-way Series/Parallel Panels ; Panel ; Flash-
bulb Test Panel, etc. Table -top Photography, Copying, and Television Pictures.
Table -top Photography ; Simple Scenes ; Lighting Effects ; Shadowless Photographs ;
Copying ; Films to Use ; Television Pictures. Amateur Stage Photography.
Lighting ; Arranging the Lighting ; Photo -call. Appendix ; Chemical Formulae.

FROM ALL
BOOKSELLERS

. . . or in case of difficulty I 6s. 3d. by post from
GEORGE NEWNES LTD., Tower House, Southampton
Street, London, W.C.2. (Our complete list of photo-,
graphic books will be gladly sent-FREE--on request.)
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GENERAL CERT.
OF EDUCATION
THE KEY TO SUCCESS &SECURITY

Iii,ential to success in any walk of Itte! \That-
ct cr your age, you can now prepare at borne for
the important new General Cert. of Education
Fame., on "NO PASS-NO FEE" terms.
You choose your own subjects-Educational,
Commercial or Technical. Recently announced
big extension of subjects gives everyone the chance
to get this valuable Certificate.

SEND FOR FREE 136 PAGE ROOK
Full details of how rare can obtain the General Cert.
arc given inr 6 -page Guide-Free and
without obligatiou on. Personal advice on request
Write today. School of Careers, Dept. 100
29.31, Wright's Lane, London, W.S.

"NO PASS-NO FEE"

SCREEN FABRIC
MAKE YOUR OWN

PROJECTION SCREEN
High Grade Fabric as used by Commercial,
Cine Screen Manufacturers.
48in. wide, any length cut at 181- per yard-

Cr-
CUT PIECES

98in. x 36in 18/- 48in. x 48in 29:-
601n. x 98in 30/- 72in. x 48in 36/ -
Send 3d. stamp for samples arid instructions
for making your own " Roll Up " Screen.
SPRING ROLLERS (Self Acting). liin.
dia. Swedish Manufacture. complete with
Brackets.
361n. 10,3 ; 421n. 10/9 ; 481n.11/9 ; 54in. 13/3.

SAWYERS LTD.
ST. SEPULCHRE GATE

DONCASTER

Ever -ready carrying case 29/2.
Here's a little camera which gives you all the advantages of 35 mm. (colour, black
and white, 36 exposures for I loading, etc.) at remarkably low cost. A first-class
f'3.5 Steiner anastigmat lens, colour corrected and coated, for brilliant and sharp
negatives.
4 -speed precision shutter, 1/25, 1/50, 1/100, 1/200 and bulb-ail the speeds required
for accurate work.
Film transport coupled with counter and shutter setting prevents double or blank
exposures. Depth of focus scale, exposure guide. etc., etc.
Mr. Bailey, of Croydon, writes : " The colour transparencies are excellent ... a
lovely little camera."

SEE IT DEMONSTRATED
AT YOUR PHOTOGRAPHIC DEALERS

or write for leaflet to the Sole Importers:

R. F. HUNTER Ltd., Celfix House, 51-3, Gray's Inn Rd., London, W.C.1

THE NEW

PHOTOGRAPHIC EQUIPMENT

CATALOGUE
is now ready

96 pages -200 illustrations
Hundreds of items

Send 6d. stamp for your copy to

NEVILLE BROWN & Co. Ltd.
77 Newman St., London., W. I


